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η(1S)�(ρρ)/�total �2/��(ρρ)/�total �2/��(ρρ)/�total �2/��(ρρ)/�total �2/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT18 ± 5 OUR AVERAGE18 ± 5 OUR AVERAGE18 ± 5 OUR AVERAGE18 ± 5 OUR AVERAGE12.6± 3.8±5.1 72 1 ABLIKIM 05L BES2 J/ψ → π+π−π+π− γ26.0± 2.4±8.8 113 1 BISELLO 91 DM2 J/ψ → γ ρ0 ρ023.6±10.6±8.2 32 1 BISELLO 91 DM2 J/ψ → γ ρ+ ρ−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<14 90 1 BALTRUSAIT...86 MRK3 J/ψ → η γ1The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036. Whererelevant, the error in this branhing ratio is treated as a ommon systemati in omputingaverages.�(K∗(892)0K−π++ ..)/�total �3/��(K∗(892)0K−π++ ..)/�total �3/��(K∗(892)0K−π++ ..)/�total �3/��(K∗(892)0K−π++ ..)/�total �3/�VALUE EVTS DOCUMENT ID TECN COMMENT0.02±0.0070.02±0.0070.02±0.0070.02±0.007 63 1,2 BALTRUSAIT...86 MRK3 J/ψ → η γ1BALTRUSAITIS 86 has an error aording to Partridge.2The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036.�(K∗(892)K∗(892))/�total �4/��(K∗(892)K∗(892))/�total �4/��(K∗(892)K∗(892))/�total �4/��(K∗(892)K∗(892))/�total �4/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT71±13 OUR FIT71±13 OUR FIT71±13 OUR FIT71±13 OUR FIT91±26 OUR AVERAGE91±26 OUR AVERAGE91±26 OUR AVERAGE91±26 OUR AVERAGE108±25±44 60 1 ABLIKIM 05L BES2 J/ψ → K+K−π+π− γ82±28±27 14 1 BISELLO 91 DM2 e+ e− → γK+K−π+π−90±50 9 1 BALTRUSAIT...86 MRK3 J/ψ → η γ1The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036. Whererelevant, the error in this branhing ratio is treated as a ommon systemati in omputingaverages.�(K∗(892)0K∗(892)0π+π−

)/�total �5/��(K∗(892)0K∗(892)0π+π−
)/�total �5/��(K∗(892)0K∗(892)0π+π−
)/�total �5/��(K∗(892)0K∗(892)0π+π−
)/�total �5/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT113±47±24113±47±24113±47±24113±47±24 45 1 ABLIKIM 06A BES2 J/ψ → K∗0K∗0π+π− γ1ABLIKIM 06A reports [�(η (1S) → K∗(892)0K∗(892)0π+π−

)/�total℄ ×[B(J/ψ(1S) → γ η (1S))℄ = (1.91 ± 0.64 ± 0.48) × 10−4 whih we divide by ourbest value B(J/ψ(1S) → γ η (1S)) = (1.7 ± 0.4) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(φK+K−)/�total �6/��(φK+K−)/�total �6/��(φK+K−)/�total �6/��(φK+K−)/�total �6/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.9+0.9
−0.8±1.12.9+0.9
−0.8±1.12.9+0.9
−0.8±1.12.9+0.9
−0.8±1.1 14.1+4.4

−3.7 1 HUANG 03 BELL B+ → (φK+K−) K+1Using B(B+ → η K+) = (1.25 ± 0.12+0.10
−0.12) × 10−3 from FANG 03 and B(η →K K π) = (5.5 ± 1.7)× 10−2.�(φφ)/�total �7/��(φφ)/�total �7/��(φφ)/�total �7/��(φφ)/�total �7/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT17.9± 2.0 OUR FIT17.9± 2.0 OUR FIT17.9± 2.0 OUR FIT17.9± 2.0 OUR FIT28 ± 4 OUR AVERAGE28 ± 4 OUR AVERAGE28 ± 4 OUR AVERAGE28 ± 4 OUR AVERAGE26 + 4

− 8 ± 5 1.2k 1 ABLIKIM 17P BES3 J/ψ → K+K−K+K− γ25.3± 5.1± 9.1 72 2 ABLIKIM 05L BES2 J/ψ → K+K−K+K− γ26 ± 9 357 2 BAI 04 BES J/ψ → γK+K−K+K−31 ± 7 ±10 19 2 BISELLO 91 DM2 J/ψ → γK+K−K+K−30 +18
−12 ±10 5 2 BISELLO 91 DM2 J/ψ → γK+K−K0S K0L74 ±18 ±24 80 2 BAI 90B MRK3 J/ψ → γK+K−K+K−67 ±21 ±24 2 BAI 90B MRK3 J/ψ → γK+K−K0S K0L

• • • We do not use the following data for averages, �ts, limits, et. • • •18 + 8
− 6 ± 7 7 3 HUANG 03 BELL B+ → (φφ) K+1ABLIKIM 17P reports [�(η (1S) → φφ

)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄ =(4.3 ± 0.5+0.5
−1.2) × 10−5 whih we divide by our best value B(J/ψ(1S) → γ η (1S))= (1.7 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036. Whererelevant, the error in this branhing ratio is treated as a ommon systemati in omputingaverages.3Using B(B+ → η K+) = (1.25 ± 0.12+0.10

−0.12) × 10−3 from FANG 03 and B(η →K K π) = (5.5 ± 1.7)× 10−2.�(φφ)/�(K K π
) �7/�28�(φφ)/�(K K π
) �7/�28�(φφ)/�(K K π
) �7/�28�(φφ)/�(K K π
) �7/�28VALUE EVTS DOCUMENT ID TECN COMMENT0.0245±0.0025 OUR FIT0.0245±0.0025 OUR FIT0.0245±0.0025 OUR FIT0.0245±0.0025 OUR FIT0.044 +0.012

−0.010 OUR AVERAGE0.044 +0.012
−0.010 OUR AVERAGE0.044 +0.012
−0.010 OUR AVERAGE0.044 +0.012
−0.010 OUR AVERAGE0.055 ±0.014 ±0.005 AUBERT,B 04B BABR B± → K± η0.032 +0.014
−0.010 ±0.009 7 1 HUANG 03 BELL B± → K±φφ1Using B(B+ → η K+) = (1.25 ± 0.12+0.10

−0.12) × 10−3 from FANG 03 and B(η →K K π) = (5.5 ± 1.7)× 10−2.�(φφ)/�(pp) �7/�42�(φφ)/�(pp) �7/�42�(φφ)/�(pp) �7/�42�(φφ)/�(pp) �7/�42VALUE EVTS DOCUMENT ID TECN COMMENT1.79±0.14±0.321.79±0.14±0.321.79±0.14±0.321.79±0.14±0.32 6.4k 1 AAIJ 17BB LHCB pp → bbX → 2(K+K−)X

1Using inputs from AAIJ 15AS and AAIJ 15BI and �(b → J/ψ(1S)anything))/�total =(1.16± 0.10)% and �(J/ψ(1S) → pp)/�total = (2.120± 0.029)×10−3 from PDG 16.�(φ2(π+π−))/�total �8/��(φ2(π+π−))/�total �8/��(φ2(π+π−))/�total �8/��(φ2(π+π−))/�total �8/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<40<40<40<40 90 1 ABLIKIM 06A BES2 J/ψ → φ2(π+π−)γ1ABLIKIM 06A reports [�(η (1S) → φ2(π+π−))/�total℄ × [B(J/ψ(1S) → γ η (1S))℄

< 0.603 × 10−4 whih we divide by our best value B(J/ψ(1S) → γ η (1S)) = 1.7×10−2.�(a0(980)π)/�total �9/��(a0(980)π)/�total �9/��(a0(980)π)/�total �9/��(a0(980)π)/�total �9/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.02<0.02<0.02<0.02 90 1,2 BALTRUSAIT...86 MRK3 J/ψ → η γ1The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036.2We are assuming B(a0(980) → ηπ) >0.5.�(a2(1320)π)/�total �10/��(a2(1320)π)/�total �10/��(a2(1320)π)/�total �10/��(a2(1320)π)/�total �10/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.02<0.02<0.02<0.02 90 1 BALTRUSAIT...86 MRK3 J/ψ → η γ1The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036.�(K∗(892)K+ ..)/�total �11/��(K∗(892)K+ ..)/�total �11/��(K∗(892)K+ ..)/�total �11/��(K∗(892)K+ ..)/�total �11/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.0128<0.0128<0.0128<0.0128 90 BISELLO 91 DM2 J/ψ → γK0S K±π∓
<0.0132 90 1 BISELLO 91 DM2 J/ψ → γK+K−π01The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036.�(f2(1270)η)/�total �12/��(f2(1270)η)/�total �12/��(f2(1270)η)/�total �12/��(f2(1270)η)/�total �12/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.011<0.011<0.011<0.011 90 1 BALTRUSAIT...86 MRK3 J/ψ → η γ1The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036.�(ωω

)/�total �13/��(ωω
)/�total �13/��(ωω
)/�total �13/��(ωω
)/�total �13/�VALUE CL% DOCUMENT ID TECN COMMENT

<0.0031<0.0031<0.0031<0.0031 90 1 BALTRUSAIT...86 MRK3 J/ψ → η γ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.0063 90 1 ABLIKIM 05L BES2 J/ψ → π+π−π0π+π−π0 γ
<0.0063 1 BISELLO 91 DM2 J/ψ → γωω1The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036. Whererelevant, the error in this branhing ratio is treated as a ommon systemati in omputingaverages.�(ωφ

)/�total �14/��(ωφ
)/�total �14/��(ωφ
)/�total �14/��(ωφ
)/�total �14/�VALUE CL% DOCUMENT ID TECN COMMENT

< 2.5× 10−4< 2.5× 10−4< 2.5× 10−4< 2.5× 10−4 90 1 ABLIKIM 17P BES3 J/ψ → π+π−π0K+K− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<17 × 10−4 90 2 ABLIKIM 05L BES2 J/ψ → π+π−π0K+K− γ1Using B(J/ψ → γ η )= 0.017 ± 0.004.2The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036.�(f2(1270)f2(1270))/�total �15/��(f2(1270)f2(1270))/�total �15/��(f2(1270)f2(1270))/�total �15/��(f2(1270)f2(1270))/�total �15/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.98±0.25 OUR FIT0.98±0.25 OUR FIT0.98±0.25 OUR FIT0.98±0.25 OUR FIT0.77+0.25

−0.30±0.170.77+0.25
−0.30±0.170.77+0.25
−0.30±0.170.77+0.25
−0.30±0.17 91.2 ± 19.8 1 ABLIKIM 04M BES J/ψ → γ 2π+2π−1ABLIKIM 04M reports [�(η (1S) → f2(1270) f2(1270))/�total℄ × [B(J/ψ(1S) →
γ η (1S))℄ = (1.3 ± 0.3+0.3

−0.4)× 10−4 whih we divide by our best value B(J/ψ(1S) →
γ η (1S)) = (1.7 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(f0(980)η)/�total �17/��(f0(980)η)/�total �17/��(f0(980)η)/�total �17/��(f0(980)η)/�total �17/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen LEES 14E BABR Dalitz anal. of η → K+K− η�(f0(1500)η)/�total �18/��(f0(1500)η)/�total �18/��(f0(1500)η)/�total �18/��(f0(1500)η)/�total �18/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen LEES 14E BABR Dalitz anal. of η → K+K− η�(f0(2200)η)/�total �19/��(f0(2200)η)/�total �19/��(f0(2200)η)/�total �19/��(f0(2200)η)/�total �19/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen LEES 14E BABR Dalitz anal. of η → K+K− η�(a0(980)π)/�total �20/��(a0(980)π)/�total �20/��(a0(980)π)/�total �20/��(a0(980)π)/�total �20/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen LEES 14E BABR Dalitz anal. of η → K+K−π0�(a0(1320)π)/�total �21/��(a0(1320)π)/�total �21/��(a0(1320)π)/�total �21/��(a0(1320)π)/�total �21/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen LEES 14E BABR Dalitz anal. of η → K+K−π0



1502150215021502Meson Partile Listings
η(1S)�(a0(1450)π)/�total �22/��(a0(1450)π)/�total �22/��(a0(1450)π)/�total �22/��(a0(1450)π)/�total �22/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen LEES 14E BABR Dalitz anal. of η → K+K−π0�(a0(1950)π)/�total �23/��(a0(1950)π)/�total �23/��(a0(1950)π)/�total �23/��(a0(1950)π)/�total �23/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 12k 1 LEES 16A BABR γ γ → η (1S) → K K π1From a model-independant partial wave analysis.�(a2(1950)π)/�total �24/��(a2(1950)π)/�total �24/��(a2(1950)π)/�total �24/��(a2(1950)π)/�total �24/�VALUE EVTS DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen 12k 1 LEES 16A BABR γ γ → η (1S) → K K π1From a model-independent partial wave analysis assuming the existene of a hypothetialtensor isovetor a2(1950).�(K∗0 (1430)K)/�total �25/��(K∗0 (1430)K)/�total �25/��(K∗0 (1430)K)/�total �25/��(K∗0 (1430)K)/�total �25/�VALUE EVTS DOCUMENT ID TECN COMMENTseen 12k 1 LEES 16A BABR γ γ → η (1S) → K K πseenseenseenseen LEES 14E BABR Dalitz anal. of η →K+K− η/π01From a model-independant partial wave analysis.�(K∗2 (1430)K)/�total �26/��(K∗2 (1430)K)/�total �26/��(K∗2 (1430)K)/�total �26/��(K∗2 (1430)K)/�total �26/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen LEES 14E BABR Dalitz anal. of η → K+K−π0�(K∗0 (1950)K)/�total �27/��(K∗0 (1950)K)/�total �27/��(K∗0 (1950)K)/�total �27/��(K∗0 (1950)K)/�total �27/�VALUE EVTS DOCUMENT ID TECN COMMENTseen 12K 1 LEES 16A BABR γ γ → η (1S) → K K πseenseenseenseen LEES 14E BABR Dalitz anal. of η →K+K− η/π01From a Dalitz plot analysis using an isobar model.�(K K π

)/�total �28/��(K K π
)/�total �28/��(K K π
)/�total �28/��(K K π
)/�total �28/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT7.3 ±0.5 OUR FIT7.3 ±0.5 OUR FIT7.3 ±0.5 OUR FIT7.3 ±0.5 OUR FIT6.5 ±0.6 OUR AVERAGE6.5 ±0.6 OUR AVERAGE6.5 ±0.6 OUR AVERAGE6.5 ±0.6 OUR AVERAGE6.3 ±1.3 ±0.6 55 1,2 ABLIKIM 12N BES3 ψ(2S) → π0 γK+K−π07.9 ±1.4 ±0.7 107 3,4 ABLIKIM 12N BES3 ψ(2S) → π0 γK0S K∓π±8.5 ±1.8 5 AUBERT 06E BABR B± → K±X 5.1 ±2.1 0.6k 6 BAI 04 BES J/ψ → γK±π∓K0S6.90±1.42±1.32 33 6 BISELLO 91 DM2 J/ψ → γK+K−π05.43±0.94±0.94 68 6 BISELLO 91 DM2 J/ψ → γK±π∓K0S4.8 ±1.7 95 6,7 BALTRUSAIT...86 MRK3 J/ψ → η γ16.1 +9.2

−7.3 8,9 HIMEL 80B MRK2 ψ(2S) → η γ
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 10.7 90% CL 6,10 PARTRIDGE 80B CBAL J/ψ → η γ1ABLIKIM 12N quotes B(ψ(2S) → π0 h ) · B(h → γ η ) · B(η → K+K−π0) =(4.54 ± 0.76 ± 0.48)× 10−6 whih we multiply by 6 to aount for isospin symmetry.2ABLIKIM 12N reports [�(η (1S) → K K π

)/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (27.24 ± 4.56 ± 2.88)× 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.3ABLIKIM 12N quotes B(ψ(2S) → π0 h ) · B(h → γ η ) · B(η → K0S K±π∓) =(11.35 ± 1.25 ± 1.50)× 10−6 whih we multiply by 3 to aount for isospin symmetry.4ABLIKIM 12N reports [�(η (1S) → K K π
)/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (34.05 ± 3.75 ± 4.50)× 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.5Determined from the ratio of B(B± → K± η ) B(η → K K π) = (7.4 ± 0.5 ± 0.7)×10−5 reported in AUBERT,B 04B and B(B± → K± η ) = (8.7± 1.5)×10−3 reportedin AUBERT 06E.6The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036. Whererelevant, the error in this branhing ratio is treated as a ommon systemati in omputingaverages.7Average from K+K−π0 and K±K0S π∓ deay hannels.8K±K0S π∓ orreted to K K π by fator 3. KS, MR.9Estimated using B(ψ(2S) → γ η (1S)) = 0.0028 ± 0.0006.10K+K−π0 orreted to K K π by fator 6. KS, MR�(φK+K−)/�(K K π

) �6/�28�(φK+K−)/�(K K π
) �6/�28�(φK+K−)/�(K K π
) �6/�28�(φK+K−)/�(K K π
) �6/�28VALUE EVTS DOCUMENT ID TECN COMMENT0.052+0.016

−0.014±0.0140.052+0.016
−0.014±0.0140.052+0.016
−0.014±0.0140.052+0.016
−0.014±0.014 7 1 HUANG 03 BELL B± → K±φφ1Using B(B+ → η K+) = (1.25 ± 0.12+0.10

−0.12) × 10−3 from FANG 03 and B(η →K K π) = (5.5 ± 1.7)× 10−2.

�(K K η
)/�total �29/��(K K η
)/�total �29/��(K K η
)/�total �29/��(K K η
)/�total �29/�VALUE (units 10−2) CL% EVTS DOCUMENT ID TECN COMMENT1.36±0.16 OUR FIT1.36±0.16 OUR FIT1.36±0.16 OUR FIT1.36±0.16 OUR FIT1.0 ±0.5 ±0.21.0 ±0.5 ±0.21.0 ±0.5 ±0.21.0 ±0.5 ±0.2 7 1,2 ABLIKIM 12N BES3 ψ(2S) → π0 γ ηK+K−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.1 90 3 BALTRUSAIT...86 MRK3 J/ψ → η γ1ABLIKIM 12N quotes B(ψ(2S) → π0 h ) · B(h → γ η ) · B(η → K+K− η) =(2.11 ± 1.01 ± 0.32)× 10−6 whih we multiply by 2 to aount for isospin symmetry.2ABLIKIM 12N reports [�(η (1S) → K K η

)/�total℄ × [B(ψ(2S) → π0 h (1P))℄ ×[B(h (1P) → γ η (1S))℄ = (4.22 ± 2.02 ± 0.64)× 10−6 whih we divide by our bestvalues B(ψ(2S) → π0 h (1P)) = (8.6 ± 1.3) × 10−4, B(h (1P) → γ η (1S)) =(51 ± 6) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best values.3The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036.�(K K η
)/�(K K π

) �29/�28�(K K η
)/�(K K π

) �29/�28�(K K η
)/�(K K π

) �29/�28�(K K η
)/�(K K π

) �29/�28VALUE EVTS DOCUMENT ID TECN COMMENT0.186±0.018 OUR FIT0.186±0.018 OUR FIT0.186±0.018 OUR FIT0.186±0.018 OUR FIT0.190±0.008±0.0170.190±0.008±0.0170.190±0.008±0.0170.190±0.008±0.017 5.4k 1 LEES 14E BABR γ γ → K+K− η/π01 LEES 14E reports B(η (1S) → K+K− η)/B(η (1S) → K+K−π0) = 0.571±0.025±0.051, whih we divide by 3 to aount for isospin symmetry. It uses both η → γ γ and
η → π+π−π0 deays.�(ηπ+π−

)/�total �30/��(ηπ+π−
)/�total �30/��(ηπ+π−
)/�total �30/��(ηπ+π−
)/�total �30/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.7±0.4±0.11.7±0.4±0.11.7±0.4±0.11.7±0.4±0.1 33 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ ηπ+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •5.4±2.0 75 2 BALTRUSAIT...86 MRK3 J/ψ → η γ3.7±1.3±2.0 18 2 PARTRIDGE 80B CBAL J/ψ → ηπ+π− γ1ABLIKIM 12N reports [�(η (1S) → ηπ+π−
)/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (7.22 ± 1.47 ± 1.11) × 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.2The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036. Whererelevant, the error in this branhing ratio is treated as a ommon systemati in omputingaverages.�(η2(π+π−))/�total �31/��(η2(π+π−))/�total �31/��(η2(π+π−))/�total �31/��(η2(π+π−))/�total �31/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT4.4±1.2±0.44.4±1.2±0.44.4±1.2±0.44.4±1.2±0.4 39 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ η2(π+ π−)1ABLIKIM 12N reports [�(η (1S) → η2(π+ π−))/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (19.17 ± 3.77 ± 3.72)× 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.�(K+K−π+π−

)/�total �32/��(K+K−π+π−
)/�total �32/��(K+K−π+π−
)/�total �32/��(K+K−π+π−
)/�total �32/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT6.9± 1.1 OUR FIT6.9± 1.1 OUR FIT6.9± 1.1 OUR FIT6.9± 1.1 OUR FIT11.2± 1.9 OUR AVERAGE11.2± 1.9 OUR AVERAGE11.2± 1.9 OUR AVERAGE11.2± 1.9 OUR AVERAGE9.7± 2.2±0.9 38 1 ABLIKIM 12N BES3 ψ(2S) → π0 γK+K−π+π−12 ± 4 0.4k 2 BAI 04 BES J/ψ → γK+K−π+π−21 ± 7 110 2 BALTRUSAIT...86 MRK3 J/ψ → η γ14 +22

− 9 3 HIMEL 80B MRK2 ψ(2S) → η γ1ABLIKIM 12N reports [�(η (1S) → K+K−π+π−
)/�total℄ × [�(h (1P) →

γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (4.16 ± 0.76 ± 0.59)× 10−6whih we divide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) →
π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.2The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036. Whererelevant, the error in this branhing ratio is treated as a ommon systemati in omputingaverages.3 Estimated using B(ψ(2S) → γ η (1S)) = 0.0028 ± 0.0006.�(K+K−π+π−π0)/�(KK π

) �33/�28�(K+K−π+π−π0)/�(KK π
) �33/�28�(K+K−π+π−π0)/�(KK π
) �33/�28�(K+K−π+π−π0)/�(KK π
) �33/�28VALUE EVTS DOCUMENT ID TECN COMMENT0.477±0.017±0.0700.477±0.017±0.0700.477±0.017±0.0700.477±0.017±0.070 11k 1 DEL-AMO-SA...11M BABR γ γ → K+K−π+π−π01We have multiplied the value of �(K+K−π+π−π0)/�(K0S K±π∓) reported in DEL-AMO-SANCHEZ 11M by a fator 1/3 to obtain �(K+K−π+π−π0)/�(K K π

). Notindependent from other measurements reported in DEL-AMO-SANCHEZ 11M.�(K0K−π+π−π++..)/�total �34/��(K0K−π+π−π++..)/�total �34/��(K0K−π+π−π++..)/�total �34/��(K0K−π+π−π++..)/�total �34/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT5.6±1.4±0.55.6±1.4±0.55.6±1.4±0.55.6±1.4±0.5 43 1,2 ABLIKIM 12N BES3 ψ(2S) → π0 γK0S K∓π∓ 2π±1ABLIKIM 12N quotes B(ψ(2S) → π0 h ) · B(h → γ η ) · B(η → K0S K−π− 2π+)= (12.01 ± 2.22 ± 2.04)× 10−6 whih we multiply by 2 to take .. into aount.2ABLIKIM 12N reports [�(η (1S) → K0K−π+π−π++..)/�total℄ × [�(h (1P) →
γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (24.02 ± 4.44 ± 4.08)× 10−6whih we divide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) →
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η(1S)

π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.�(K+K−2(π+π−))/�total �35/��(K+K−2(π+π−))/�total �35/��(K+K−2(π+π−))/�total �35/��(K+K−2(π+π−))/�total �35/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT7.5±2.4 OUR AVERAGE7.5±2.4 OUR AVERAGE7.5±2.4 OUR AVERAGE7.5±2.4 OUR AVERAGE8 ±4 ±1 10 1 ABLIKIM 12N BES3 ψ(2S) → π0 γK+K− 2(π+π−)7.2±2.4±1.5 100 2 ABLIKIM 06A BES2 J/ψ → K+K−2(π+π−)γ1ABLIKIM 12N reports [�(η (1S) → K+K−2(π+π−))/�total℄ × [�(h (1P) →
γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (3.60 ± 1.71 ± 0.64)× 10−6whih we divide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) →
π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.2ABLIKIM 06A reports [�(η (1S) → K+K− 2(π+π−))/�total℄ × [B(J/ψ(1S) →
γ η (1S))℄ = (1.21±0.32±0.24)×10−4 whih we divide by our best value B(J/ψ(1S) →
γ η (1S)) = (1.7± 0.4)×10−2. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.�(2(K+K−))/�total �36/��(2(K+K−))/�total �36/��(2(K+K−))/�total �36/��(2(K+K−))/�total �36/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.47± 0.31 OUR FIT1.47± 0.31 OUR FIT1.47± 0.31 OUR FIT1.47± 0.31 OUR FIT2.2 ± 0.9 ±0.22.2 ± 0.9 ±0.22.2 ± 0.9 ±0.22.2 ± 0.9 ±0.2 7 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ 2(K+K−)

• • • We do not use the following data for averages, �ts, limits, et. • • •1.4 + 0.5
− 0.4 ±0.6 14.5+4.6

−3.0 2 HUANG 03 BELL B+ → 2(K+K−) K+21 ±10 ±6 3 ALBRECHT 94H ARG γ γ → K+K−K+K−1ABLIKIM 12N reports [�(η (1S) → 2(K+K−))/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (0.94 ± 0.37 ± 0.14) × 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.2Using B(B+ → η K+) = (1.25 ± 0.12+0.10
−0.12) × 10−3 from FANG 03 and B(η →K K π) = (5.5 ± 1.7)× 10−2.3Normalized to the sum of B(η → K±K0S π∓), B(η → φφ), B(η →K+K−π+π−), and B(η → 2π+2π−).�(2(K+K−))/�(K K π

) �36/�28�(2(K+K−))/�(K K π
) �36/�28�(2(K+K−))/�(K K π
) �36/�28�(2(K+K−))/�(K K π
) �36/�28VALUE EVTS DOCUMENT ID TECN COMMENT0.020±0.004 OUR FIT0.020±0.004 OUR FIT0.020±0.004 OUR FIT0.020±0.004 OUR FIT0.024±0.007 OUR AVERAGE0.024±0.007 OUR AVERAGE0.024±0.007 OUR AVERAGE0.024±0.007 OUR AVERAGE0.023±0.007±0.006 AUBERT,B 04B BABR B± → K± η0.026+0.009

−0.007±0.007 15 1 HUANG 03 BELL B± → K±(2K+2K−)1Using B(B+ → η K+) = (1.25 ± 0.12+0.10
−0.12) × 10−3 from FANG 03 and B(η →K K π) = (5.5 ± 1.7)× 10−2.�(π+π−π0)/�total �37/��(π+π−π0)/�total �37/��(π+π−π0)/�total �37/��(π+π−π0)/�total �37/�VALUE CL% DOCUMENT ID TECN COMMENT

<5× 10−4<5× 10−4<5× 10−4<5× 10−4 90 1 ABLIKIM 17AJ BES3 ψ(2S) → γπ+π−π01ABLIKIM 17AJ reports [�(η (1S) → π+π−π0)/�total℄ × [B(ψ(2S) → γ η (1S))℄
< 1.6× 10−6 whih we divide by our best value B(ψ(2S) → γ η (1S)) = 3.4× 10−3.�(π+π−π0π0)/�total �38/��(π+π−π0π0)/�total �38/��(π+π−π0π0)/�total �38/��(π+π−π0π0)/�total �38/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT4.7±0.9±0.44.7±0.9±0.44.7±0.9±0.44.7±0.9±0.4 118 1 ABLIKIM 12N BES3 ψ(2S) → π0 γπ+π− 2π01ABLIKIM 12N reports [�(η (1S) → π+π−π0π0)/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (20.31 ± 2.20 ± 3.33)× 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.�(2(π+π−))/�total �39/��(2(π+π−))/�total �39/��(2(π+π−))/�total �39/��(2(π+π−))/�total �39/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.97±0.12 OUR FIT0.97±0.12 OUR FIT0.97±0.12 OUR FIT0.97±0.12 OUR FIT1.35±0.21 OUR AVERAGE1.35±0.21 OUR AVERAGE1.35±0.21 OUR AVERAGE1.35±0.21 OUR AVERAGE1.74±0.32±0.15 100 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ 2(π+π−)1.0 ±0.5 542 ± 75 2 BAI 04 BES J/ψ → γ 2(π+π−)1.05±0.17±0.34 137 2 BISELLO 91 DM2 J/ψ → γ 2π+2π−1.3 ±0.6 25 2 BALTRUSAIT...86 MRK3 J/ψ → η γ2.0 +1.5
−1.0 3 HIMEL 80B MRK2 ψ(2S) → η γ1ABLIKIM 12N reports [�(η (1S) → 2(π+π−))/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (7.51 ± 0.85 ± 1.11) × 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.2The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036. Whererelevant, the error in this branhing ratio is treated as a ommon systemati in omputingaverages.3 Estimated using B(ψ(2S) → γ η (1S)) = 0.0028 ± 0.0006.

�(2(π+π−π0))/�total �40/��(2(π+π−π0))/�total �40/��(2(π+π−π0))/�total �40/��(2(π+π−π0))/�total �40/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT17.4±2.9±1.517.4±2.9±1.517.4±2.9±1.517.4±2.9±1.5 175 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ 2(π+π− 2π0)1ABLIKIM 12N reports [�(η (1S) → 2(π+π−π0))/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (75.13 ± 7.42 ± 9.99)× 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.�(3(π+π−))/�total �41/��(3(π+π−))/�total �41/��(3(π+π−))/�total �41/��(3(π+π−))/�total �41/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT18 ±4 OUR AVERAGE18 ±4 OUR AVERAGE18 ±4 OUR AVERAGE18 ±4 OUR AVERAGE20 ±5 ±2 51 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ 3(π+π−)15.4±3.4±3.3 479 2 ABLIKIM 06A BES2 J/ψ → 3(π+π−)γ1ABLIKIM 12N reports [�(η (1S) → 3(π+π−))/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (8.82 ± 1.57 ± 1.59) × 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.2ABLIKIM 06A reports [�(η (1S) → 3(π+π−))/�total℄ × [B(J/ψ(1S) → γ η (1S))℄ =(2.59± 0.32± 0.47)×10−4 whih we divide by our best value B(J/ψ(1S) → γ η (1S))= (1.7 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(pp)/�total �42/��(pp)/�total �42/��(pp)/�total �42/��(pp)/�total �42/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT15.2± 1.6 OUR FIT15.2± 1.6 OUR FIT15.2± 1.6 OUR FIT15.2± 1.6 OUR FIT13.2± 2.7 OUR AVERAGE13.2± 2.7 OUR AVERAGE13.2± 2.7 OUR AVERAGE13.2± 2.7 OUR AVERAGE15 ± 5 ±1 15 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ pp15 ± 6 213 ± 33 2 BAI 04 BES J/ψ → γ pp10 ± 3 ±4 18 2 BISELLO 91 DM2 J/ψ → γ pp11 ± 6 23 2 BALTRUSAIT...86 MRK3 J/ψ → η γ29 +29
−15 3 HIMEL 80B MRK2 ψ(2S) → η γ

• • • We do not use the following data for averages, �ts, limits, et. • • •13.1+ 1.8
− 2.1+1.0

−1.1 195 4 WU 06 BELL B+ → ppK+1ABLIKIM 12N reports [�(η (1S) → pp)/�total℄ × [�(h (1P) → γ η (1S))/�total ×�(ψ(2S) → π0 h (1P))/�total℄ = (0.65 ± 0.19 ± 0.10) × 10−6 whih we divide byour best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total =(4.3 ± 0.4) × 10−4. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036. Whererelevant, the error in this branhing ratio is treated as a ommon systemati in omputingaverages.3 Estimated using B(ψ(2S) → γ η (1S)) = 0.0028 ± 0.0006.4WU 06 reports [�(η (1S)→ pp)/�total℄× [B(B+ → η K+)℄ = (1.42±0.11+0.16
−0.20)×10−6 whih we divide by our best value B(B+ → η K+) = (1.09 ± 0.09) × 10−3.Our �rst error is their experiment's error and our seond error is the systemati errorfrom using our best value.�(pp)/�(K K π

) �42/�28�(pp)/�(K K π
) �42/�28�(pp)/�(K K π
) �42/�28�(pp)/�(K K π
) �42/�28VALUE EVTS DOCUMENT ID TECN COMMENT0.0207±0.0021 OUR FIT0.0207±0.0021 OUR FIT0.0207±0.0021 OUR FIT0.0207±0.0021 OUR FIT0.021 ±0.002 +0.004

−0.0060.021 ±0.002 +0.004
−0.0060.021 ±0.002 +0.004
−0.0060.021 ±0.002 +0.004
−0.006 195 1 WU 06 BELL B± → K± pp1Using B(B+ → η K+) = (1.25 ± 0.12+0.10

−0.12) × 10−3 from FANG 03 and B(η →K K π) = (5.5 ± 1.7)× 10−2.�(pp)/�total × �(φφ)/�total �42/�× �7/��(pp)/�total × �(φφ)/�total �42/�× �7/��(pp)/�total × �(φφ)/�total �42/�× �7/��(pp)/�total × �(φφ)/�total �42/�× �7/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT0.27±0.05 OUR FIT0.27±0.05 OUR FIT0.27±0.05 OUR FIT0.27±0.05 OUR FIT4.0 +3.5
−3.24.0 +3.5
−3.24.0 +3.5
−3.24.0 +3.5
−3.2 BAGLIN 89 SPEC pp → K+K−K+K−�(ppπ0)/�total �43/��(ppπ0)/�total �43/��(ppπ0)/�total �43/��(ppπ0)/�total �43/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.36±0.13±0.030.36±0.13±0.030.36±0.13±0.030.36±0.13±0.03 14 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ ppπ01ABLIKIM 12N reports [�(η (1S) → ppπ0)/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (1.53 ± 0.49 ± 0.23) × 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.�(��)/�total �44/��(��)/�total �44/��(��)/�total �44/��(��)/�total �44/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT10.9±2.4 OUR FIT10.9±2.4 OUR FIT10.9±2.4 OUR FIT10.9±2.4 OUR FIT11.7±2.3±2.511.7±2.3±2.511.7±2.3±2.511.7±2.3±2.5 1 ABLIKIM 12B BES3

• • • We do not use the following data for averages, �ts, limits, et. • • •8.8+2.4
−2.3±0.7 20 2 WU 06 BELL B+ → ��K+

<20 90 3 BISELLO 91 DM2 e+ e− → γ��
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η(1S)1ABLIKIM 12B reports [�(η (1S) → ��)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄ =(0.198 ± 0.021 ± 0.032) × 10−4 whih we divide by our best value B(J/ψ(1S) →

γ η (1S)) = (1.7 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2WU 06 reports [�(η (1S) → ��)/�total℄ × [B(B+ → η K+)℄ =(0.95+0.25
−0.22+0.08

−0.11) × 10−6 whih we divide by our best value B(B+ → η K+) =(1.09 ± 0.09)× 10−3. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.3The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036.�(��)/�(pp) �44/�42�(��)/�(pp) �44/�42�(��)/�(pp) �44/�42�(��)/�(pp) �44/�42VALUE DOCUMENT ID TECN COMMENT0.72±0.16 OUR FIT0.72±0.16 OUR FIT0.72±0.16 OUR FIT0.72±0.16 OUR FIT0.67+0.19
−0.16±0.120.67+0.19
−0.16±0.120.67+0.19
−0.16±0.120.67+0.19
−0.16±0.12 1 WU 06 BELL B+ → ppK+, ��K+1Not independent from other η → ��, pp branhing ratios reported by WU 06.�(�+�−)/�total �45/��(�+�−)/�total �45/��(�+�−)/�total �45/��(�+�−)/�total �45/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.1±0.3±0.52.1±0.3±0.52.1±0.3±0.52.1±0.3±0.5 112 1 ABLIKIM 13C BES3 J/ψ → γ ppπ0π01ABLIKIM 13C reports [�(η (1S) → �+�−)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄ =(3.60± 0.48± 0.31)×10−5 whih we divide by our best value B(J/ψ(1S) → γ η (1S))= (1.7 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(�−�+)/�total �46/��(�−�+)/�total �46/��(�−�+)/�total �46/��(�−�+)/�total �46/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.90±0.18±0.190.90±0.18±0.190.90±0.18±0.190.90±0.18±0.19 78 1 ABLIKIM 13C BES3 J/ψ → γ��π+π−1ABLIKIM 13C reports [�(η (1S) → �−�+)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄ =(1.51± 0.27± 0.14)×10−5 whih we divide by our best value B(J/ψ(1S) → γ η (1S))= (1.7 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(π+π−pp)/�total �47/��(π+π−pp)/�total �47/��(π+π−pp)/�total �47/��(π+π−pp)/�total �47/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT5.3±1.7±0.55.3±1.7±0.55.3±1.7±0.55.3±1.7±0.5 19 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ ppπ+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<12 90 HIMEL 80B MRK2 ψ(2S) → η γ1ABLIKIM 12N reports [�(η (1S) → π+π− pp)/�total℄ × [�(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total℄ = (2.30 ± 0.65 ± 0.36) × 10−6 whih wedivide by our best value �(h (1P) → γ η (1S))/�total × �(ψ(2S) → π0 h (1P))/�total = (4.3 ± 0.4)× 10−4. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.RADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYS�(γ γ)/�total �48/��(γ γ)/�total �48/��(γ γ)/�total �48/��(γ γ)/�total �48/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT1.57±0.12 OUR FIT1.57±0.12 OUR FIT1.57±0.12 OUR FIT1.57±0.12 OUR FIT1.9 +0.7

−0.6 OUR AVERAGE1.9 +0.7
−0.6 OUR AVERAGE1.9 +0.7
−0.6 OUR AVERAGE1.9 +0.7
−0.6 OUR AVERAGE2.7 ±0.8 ±0.6 1 ABLIKIM 13I BES31.4 +0.7
−0.5 ±0.3 1.2+2.8

−1.1 2 ADAMS 08 CLEO ψ(2S) → π+π− J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •2.0 +0.9

−0.7 ±0.2 13 3 WICHT 08 BELL B± → K± γ γ2.80+0.67
−0.58±1.0 4 ARMSTRONG 95F E760 p p → γ γ

< 9 90 5 BISELLO 91 DM2 J/ψ → γ γ γ6 +4
−3 ±4 4 BAGLIN 87B SPEC p p → γ γ

< 18 90 6 BLOOM 83 CBAL J/ψ → η γ1ABLIKIM 13I reports [�(η (1S) → γ γ
)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄ = (4.5±1.2 ± 0.6) × 10−6 whih we divide by our best value B(J/ψ(1S) → γ η (1S)) =(1.7 ± 0.4) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2ADAMS 08 reports [�(η (1S) → γ γ

)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄ =(2.4+1.1
−0.8 ± 0.3) × 10−6 whih we divide by our best value B(J/ψ(1S) → γ η (1S))= (1.7 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.3WICHT 08 reports [�(η (1S) → γ γ

)/�total℄ × [B(B+ → η K+)℄ =(2.2+0.9
−0.7+0.4

−0.2) × 10−7 whih we divide by our best value B(B+ → η K+) =(1.09 ± 0.09) × 10−3. Our �rst error is their experiment's error and our seond er-ror is the systemati error from using our best value.4Not independent from the values of the total and two-photon width quoted by the sameexperiment.5The quoted branhing ratios use B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036.6Using B(J/ψ(1S) → γ η (1S)) = 0.0127 ± 0.0036.�(γ γ)/�(K K π
) �48/�28�(γ γ)/�(K K π
) �48/�28�(γ γ)/�(K K π
) �48/�28�(γ γ)/�(K K π
) �48/�28VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.15±0.28 OUR FIT2.15±0.28 OUR FIT2.15±0.28 OUR FIT2.15±0.28 OUR FIT3.2 +1.3

−1.0 +0.8
−0.63.2 +1.3

−1.0 +0.8
−0.63.2 +1.3

−1.0 +0.8
−0.63.2 +1.3

−1.0 +0.8
−0.6 13 1 WICHT 08 BELL B± → K± γ γ

1Using B(B+ → η K+) = (1.25 ± 0.12+0.10
−0.12) × 10−3 from FANG 03 and B(η →K K π) = (5.5 ± 1.7)× 10−2.�(pp)/�total × �(γ γ)/�total �42/�× �48/��(pp)/�total × �(γ γ)/�total �42/�× �48/��(pp)/�total × �(γ γ)/�total �42/�× �48/��(pp)/�total × �(γ γ)/�total �42/�× �48/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT0.238±0.023 OUR FIT0.238±0.023 OUR FIT0.238±0.023 OUR FIT0.238±0.023 OUR FIT0.26 ±0.05 OUR AVERAGE0.26 ±0.05 OUR AVERAGE0.26 ±0.05 OUR AVERAGE0.26 ±0.05 OUR AVERAGE Error inludes sale fator of 1.4.0.224+0.038

−0.037±0.020 190 AMBROGIANI 03 E835 pp → η → γ γ0.336+0.080
−0.070 ARMSTRONG 95F E760 pp → γ γ0.68 +0.42
−0.31 12 BAGLIN 87B SPEC pp → γ γCharge onjugation (C), Parity (P),Charge onjugation (C), Parity (P),Charge onjugation (C), Parity (P),Charge onjugation (C), Parity (P),Lepton family number (LF) violating modesLepton family number (LF) violating modesLepton family number (LF) violating modesLepton family number (LF) violating modes�(π+π−

)/�total �49/��(π+π−
)/�total �49/��(π+π−
)/�total �49/��(π+π−
)/�total �49/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<11<11<11<11 90 1 ABLIKIM 11G BES3 J/ψ → γπ+π−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<70 90 2 ABLIKIM 06B BES2 J/ψ → π+π− γ1ABLIKIM 11G reports [�(η (1S) → π+π−

)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄
< 1.82×10−6 whih we divide by our best value B(J/ψ(1S) → γ η (1S)) = 1.7×10−2.2ABLIKIM 06B reports [�(η (1S) → π+π−

)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄
< 1.1×10−5 whih we divide by our best value B(J/ψ(1S) → γ η (1S)) = 1.7×10−2.�(π0π0)/�total �50/��(π0π0)/�total �50/��(π0π0)/�total �50/��(π0π0)/�total �50/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

< 4< 4< 4< 4 90 1 ABLIKIM 11G BES3 J/ψ → γπ0π0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<40 90 2 ABLIKIM 06B BES2 J/ψ → π0π0 γ1ABLIKIM 11G reports [�(η (1S) → π0π0)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄ <6.0× 10−7 whih we divide by our best value B(J/ψ(1S) → γ η (1S)) = 1.7× 10−2.2ABLIKIM 06B reports [�(η (1S) → π0π0)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄ <0.71×10−5 whih we divide by our best value B(J/ψ(1S) → γ η (1S)) = 1.7×10−2.�(K+K−)/�total �51/��(K+K−)/�total �51/��(K+K−)/�total �51/��(K+K−)/�total �51/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<60<60<60<60 90 1 ABLIKIM 06B BES2 J/ψ → K+K− γ1ABLIKIM 06B reports [�(η (1S) → K+K−)/�total℄ × [B(J/ψ(1S) → γ η (1S))℄

< 0.96×10−5 whih we divide by our best value B(J/ψ(1S) → γ η (1S)) = 1.7×10−2.�(K0S K0S)/�total �52/��(K0S K0S)/�total �52/��(K0S K0S)/�total �52/��(K0S K0S)/�total �52/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<31<31<31<31 90 1 ABLIKIM 06B BES2 J/ψ → K0S K0S γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<32 90 2 UEHARA 13 BELL γ γ → K0S K0S
< 5.6 90 3 UEHARA 13 BELL γ γ → K0S K0S1ABLIKIM 06B reports [�(η (1S) → K0S K0S )/�total℄ × [B(J/ψ(1S) → γ η (1S))℄

< 0.53×10−5 whih we divide by our best value B(J/ψ(1S) → γ η (1S)) = 1.7×10−2.2Taking into aount interferene with the non-resonant ontinuum.3Negleting interferene with the non-resonant ontinuum.
η (1S) REFERENCESη (1S) REFERENCESη (1S) REFERENCESη (1S) REFERENCESAAIJ 17AD PL B769 305 R. Aaij et al. (LHCb Collab.)AAIJ 17BB EPJ C77 609 R. Aaij et al. (LHCb Collab.)ABLIKIM 17AJ PR D96 112008 M. Ablikim et al. (BES III Collab.)ABLIKIM 17P PR D95 092004 M. Ablikim et al. (BES III Collab.)LEES 16A PR D93 012005 J.P. Lees et al. (BABAR Collab.)PDG 16 CP C40 100001 C. Patrignani et al. (PDG Collab.)AAIJ 15AS JHEP 1510 053 R. Aaij et al. (LHCb Collab.)AAIJ 15BI EPJ C75 311 R. Aaij et al. (LHCb Collab.)ANASHIN 14 PL B738 391 V.V. Anashin et al. (KEDR Collab.)LEES 14E PR D89 112004 J.P. Lees et al. (BABAR Collab.)ABLIKIM 13C PR D87 012003 M. Ablikim et al. (BES III Collab.)ABLIKIM 13I PR D87 032003 M. Ablikim et al. (BES III Collab.)UEHARA 13 PTEP 2013 123C01 S. Uehara et al. (BELLE Collab.)ABLIKIM 12B PR D86 032008 M. Ablikim et al. (BES III Collab.)ABLIKIM 12F PRL 108 222002 M. Ablikim et al. (BES III Collab.)ABLIKIM 12N PR D86 092009 M. Ablikim et al. (BES III Collab.)LIU 12B PRL 108 232001 Z.Q. Liu et al. (BELLE Collab.)ZHANG 12A PR D86 052002 C.C. Zhang et al. (BELLE Collab.)ABLIKIM 11G PR D84 032006 M. Ablikim et al. (BES III Collab.)DEL-AMO-SA... 11M PR D84 012004 P. del Amo Sanhez et al. (BABAR Collab.)VINOKUROVA 11 PL B706 139 A. Vinokurova et al. (BELLE Collab.)LEES 10 PR D81 052010 J.P. Lees et al. (BABAR Collab.)MITCHELL 09 PRL 102 011801 R.E. Mithell et al. (CLEO Collab.)ADAMS 08 PRL 101 101801 G.S. Adams et al. (CLEO Collab.)AUBERT 08AB PR D78 012006 B. Aubert et al. (BABAR Collab.)UEHARA 08 EPJ C53 1 S. Uehara et al. (BELLE Collab.)WICHT 08 PL B662 323 J. Wiht et al. (BELLE Collab.)ABE 07 PRL 98 082001 K. Abe et al. (BELLE Collab.)ABLIKIM 06A PL B633 19 M. Ablikim et al. (BES Collab.)ABLIKIM 06B EPJ C45 337 M. Ablikim et al. (BES Collab.)AUBERT 06E PRL 96 052002 B. Aubert et al. (BABAR Collab.)PDG 06 JP G33 1 W.-M. Yao et al. (PDG Collab.)WU 06 PRL 97 162003 C.-H. Wu et al. (BELLE Collab.)ABLIKIM 05L PR D72 072005 M. Ablikim et al. (BES Collab.)KUO 05 PL B621 41 C.C. Kuo et al. (BELLE Collab.)ABE 04G PR D70 071102 K. Abe et al. (BELLE Collab.)
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η(1S), J/ψ(1S)ABLIKIM 04M PR D70 112008 M. Ablikim et al. (BES Collab.)ASNER 04 PRL 92 142001 D.M. Asner et al. (CLEO Collab.)AUBERT 04D PRL 92 142002 B. Aubert et al. (BABAR Collab.)AUBERT,B 04B PR D70 011101 B. Aubert et al. (BABAR Collab.)BAI 04 PL B578 16 J.Z. Bai et al. (BES Collab.)ABDALLAH 03J EPJ C31 481 J. Abdallah et al. (DELPHI Collab.)AMBROGIANI 03 PL B566 45 M. Ambrogiani et al. (FNAL E835 Collab.)BAI 03 PL B555 174 J.Z. Bai et al. (BES Collab.)FANG 03 PRL 90 071801 F. Fang et al. (BELLE Collab.)HUANG 03 PRL 91 241802 H.-C. Huang et al. (BELLE Collab.)ABE,K 02 PRL 89 142001 K. Abe et al. (BELLE Collab.)BAI 00F PR D62 072001 J.Z. Bai et al. (BES Collab.)BRANDENB... 00B PRL 85 3095 G. Brandenburg et al. (CLEO Collab.)ACCIARRI 99T PL B461 155 M. Aiarri et al. (L3 Collab.)BAI 99B PR D60 072001 J.Z. Bai et al. (BES Collab.)ABREU 98O PL B441 479 P. Abreu et al. (DELPHI Collab.)SHIRAI 98 PL B424 405 M. Shirai et al. (AMY Collab.)ARMSTRONG 95F PR D52 4839 T.A. Armstrong et al. (FNAL, FERR, GENO+)ALBRECHT 94H PL B338 390 H. Albreht et al. (ARGUS Collab.)ADRIANI 93N PL B318 575 O. Adriani et al. (L3 Collab.)BISELLO 91 NP B350 1 D. Bisello et al. (DM2 Collab.)BAI 90B PRL 65 1309 Z. Bai et al. (Mark III Collab.)CHEN 90B PL B243 169 W.Y. Chen et al. (CLEO Collab.)BAGLIN 89 PL B231 557 C. Baglin, S. Baird, G. Bassompierre (R704 Collab.)BEHREND 89 ZPHY C42 367 H.J. Behrend et al. (CELLO Collab.)BRAUNSCH... 89 ZPHY C41 533 W. Braunshweig et al. (TASSO Collab.)AIHARA 88D PRL 60 2355 H. Aihara et al. (TPC Collab.)BAGLIN 87B PL B187 191 C. Baglin et al. (R704 Collab.)BALTRUSAIT... 86 PR D33 629 R.M. Baltrusaitis et al. (Mark III Collab.)BERGER 86 PL 167B 120 C. Berger et al. (PLUTO Collab.)GAISER 86 PR D34 711 J. Gaiser et al. (Crystal Ball Collab.)ALTHOFF 85B ZPHY C29 189 M. Altho� et al. (TASSO Collab.)BALTRUSAIT... 84 PRL 52 2126 R.M. Baltrusaitis et al. (CIT, UCSC+) JPBLOOM 83 ARNS 33 143 E.D. Bloom, C. Pek (SLAC, CIT)HIMEL 80B PRL 45 1146 T.M. Himel et al. (SLAC, LBL, UCB)PARTRIDGE 80B PRL 45 1150 R. Partridge et al. (CIT, HARV, PRIN+)J/ψ(1S) IG (JPC ) = 0−(1−−)J/ψ(1S) MASSJ/ψ(1S) MASSJ/ψ(1S) MASSJ/ψ(1S) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3096.900±0.006 OUR AVERAGE3096.900±0.006 OUR AVERAGE3096.900±0.006 OUR AVERAGE3096.900±0.006 OUR AVERAGE3096.900±0.002±0.006 1 ANASHIN 15 KEDR e+ e− → hadrons3096.89 ±0.09 502 2 ARTAMONOV 00 OLYA e+ e− → hadrons3096.91 ±0.03 ±0.01 3 ARMSTRONG 93B E760 pp → e+ e−3096.95 ±0.1 ±0.3 193 BAGLIN 87 SPEC pp → e+ e−X

• • • We do not use the following data for averages, �ts, limits, et. • • •3096.66 ±0.19 ±0.02 6.1k 4 AAIJ 15BI LHCB pp → J/ψX3096.917±0.010±0.007 AULCHENKO 03 KEDR e+ e− → hadrons3097.5 ±0.3 GRIBUSHIN 96 FMPS 515 π−Be → 2µX3098.4 ±2.0 38k LEMOIGNE 82 GOLI 185 π−Be →
γµ+µ−A3096.93 ±0.09 502 5 ZHOLENTZ 80 REDE e+ e−3097.0 ±1 6 BRANDELIK 79C DASP e+ e−1Supersedes AULCHENKO 03.2Reanalysis of ZHOLENTZ 80 using new eletron mass (COHEN 87) and radiative or-retions (KURAEV 85).3Mass entral value and systemati error realulated by us aording to Eq. (16) inARMSTRONG 93B, using the value for the ψ(2S) mass from AULCHENKO 03.4 From a sample of η (1S) and J/ψ produed in b-hadron deays. Systemati unertaintiesnot estimated.5 Superseded by ARTAMONOV 00.6 From a simultaneous �t to e+ e−, µ+µ− and hadroni hannels assuming �(e+ e−)= �(µ+µ−). J/ψ(1S) WIDTHJ/ψ(1S) WIDTHJ/ψ(1S) WIDTHJ/ψ(1S) WIDTHVALUE (keV) EVTS DOCUMENT ID TECN COMMENT92.9± 2.8 OUR AVERAGE92.9± 2.8 OUR AVERAGE92.9± 2.8 OUR AVERAGE92.9± 2.8 OUR AVERAGE Error inludes sale fator of 1.1.96.1± 3.2 13k 1 ADAMS 06A CLEO e+ e− → µ+µ− γ84.4± 8.9 BAI 95B BES e+ e−91 ±11 ±6 2 ARMSTRONG 93B E760 p p → e+ e−85.5+ 6.1

− 5.8 3 HSUEH 92 RVUE See � mini-review
• • • We do not use the following data for averages, �ts, limits, et. • • •94.1± 2.7 4 ANASHIN 10 KEDR 3.097 e+ e− → e+ e−, µ+µ−93.7± 3.5 7.8k 1 AUBERT 04 BABR e+ e− → µ+µ− γ1Calulated by us from the reported values of �(e+ e−)×B(µ+µ−) using B(e+ e−) =(5.94 ± 0.06)% and B(µ+µ−) = (5.93 ± 0.06)%.2The initial-state radiation orretion reevaluated by ANDREOTTI 07 in its Ref. [4℄.3Using data from COFFMAN 92, BALDINI-CELIO 75, BOYARSKI 75, ESPOSITO 75B,BRANDELIK 79C.4Assuming �(e+ e−) = �(µ+µ−) and using �(e+ e−)/�total = (5.94 ± 0.06)%.J/ψ(1S) DECAY MODESJ/ψ(1S) DECAY MODESJ/ψ(1S) DECAY MODESJ/ψ(1S) DECAY MODES Sale fator/Mode Fration (�i /�) Con�dene level�1 hadrons (87.7 ± 0.5 ) %�2 virtualγ → hadrons (13.50 ± 0.30 ) %�3 g g g (64.1 ± 1.0 ) %

�4 γ g g ( 8.8 ± 1.1 ) %�5 e+ e− ( 5.971± 0.032) %�6 e+ e− γ [a℄ ( 8.8 ± 1.4 )× 10−3�7 µ+µ− ( 5.961± 0.033) %Deays involving hadroni resonanesDeays involving hadroni resonanesDeays involving hadroni resonanesDeays involving hadroni resonanes�8 ρπ ( 1.69 ± 0.15 ) % S=2.4�9 ρ0π0 ( 5.6 ± 0.7 )× 10−3�10 ρ(770)∓K±K0S ( 1.9 ± 0.4 )× 10−3�11 ρ(1450)π�12 ρ(1450)π → π+π−π0 ( 2.3 ± 0.7 )× 10−3�13 ρ(1450)±π∓ → K0S K±π∓ ( 3.5 ± 0.6 )× 10−4�14 ρ(1450)0π0 → K+K−π0 ( 2.0 ± 0.5 )× 10−4�15 ρ(1450)η′(958) →
π+π−η′(958) ( 3.3 ± 0.7 )× 10−6�16 ρ(1700)π�17 ρ(1700)π → π+π−π0 ( 1.7 ± 1.1 )× 10−4�18 ρ(2150)π�19 ρ(2150)π → π+π−π0 ( 8 ±40 )× 10−6�20 ρ3(1690)π → π+π−π0�21 a2(1320)ρ ( 1.09 ± 0.22 ) %�22 ωπ+π+π−π− ( 8.5 ± 3.4 )× 10−3�23 ωπ+π−π0 ( 4.0 ± 0.7 )× 10−3�24 ωπ+π− ( 8.6 ± 0.7 )× 10−3 S=1.1�25 ω f2(1270) ( 4.3 ± 0.6 )× 10−3�26 K∗(892)0K∗(892)0 ( 2.3 ± 0.6 )× 10−4�27 K∗(892)±K∗(892)∓ ( 1.00 + 0.22

− 0.40 ) × 10−3�28 K∗(892)±K∗(700)∓ ( 1.1 + 1.0
− 0.6 ) × 10−3�29 K0S π−K∗(892)++ .. ( 2.0 ± 0.5 )× 10−3�30 K0S π−K∗(892)++ .. →K0S K0S π+π−

( 6.7 ± 2.2 )× 10−4�31 ηK∗(892)0K∗(892)0 ( 1.15 ± 0.26 )× 10−3�32 K∗(1410)K+..�33 K∗(1410)K+. →K±K∓π0 ( 4.9 ± 2.8 )× 10−5�34 K∗(1410)K+ .. →K0S K±π∓
( 8 ± 6 )× 10−5�35 K∗2(1430)K+..�36 K∗2(1430)K+.. →K±K∓π0 ( 7.5 ± 3.5 )× 10−5�37 K∗2(1430)K+ .. →K0S K±π∓
( 4.0 ± 1.0 )× 10−4�38 K∗(892)0K∗2(1430)0+ .. ( 4.66 ± 0.31 )× 10−3�39 K∗(892)+K∗2(1430)−+ .. ( 3.4 ± 2.9 )× 10−3�40 K∗(892)+K∗2(1430)−+ .. →K∗(892)+K0S π−+ .. ( 4 ± 4 )× 10−4�41 K∗(892)0K2(1770)0+ .. →K∗(892)0K−π++ .. ( 6.9 ± 0.9 )× 10−4�42 ωK∗(892)K+ .. ( 6.1 ± 0.9 )× 10−3�43 K K∗(892)+..�44 K K∗(892)+.. →K0S K±π∓
( 5.1 ± 0.5 )× 10−3�45 K+K∗(892)−+ .. ( 5.12 ± 0.30 )× 10−3�46 K+K∗(892)−+ .. →K+K−π0 ( 1.97 ± 0.20 )× 10−3�47 K+K∗(892)−+ .. →K0K±π∓+ .. ( 3.0 ± 0.4 )× 10−3�48 K0K∗(892)0+ .. ( 4.39 ± 0.31 )× 10−3�49 K0K∗(892)0+ .. →K0K±π∓+ .. ( 3.2 ± 0.4 )× 10−3�50 K1(1400)±K∓ ( 3.8 ± 1.4 )× 10−3�51 K∗(892)0K+π−+ .. seen�52 K∗(892)±K∓π0 ( 4.1 ± 1.3 )× 10−3�53 K∗(892)0K0S π0 ( 6 ± 4 )× 10−4�54 ωπ0π0 ( 3.4 ± 0.8 )× 10−3�55 b1(1235)±π∓ [b℄ ( 3.0 ± 0.5 )× 10−3�56 ωK±K0S π∓ [b℄ ( 3.4 ± 0.5 )× 10−3�57 b1(1235)0π0 ( 2.3 ± 0.6 )× 10−3�58 ηK±K0S π∓ [b℄ ( 2.2 ± 0.4 )× 10−3�59 φK∗(892)K+ .. ( 2.18 ± 0.23 )× 10−3�60 ωK K ( 1.70 ± 0.32 )× 10−3�61 ω f0(1710) → ωK K ( 4.8 ± 1.1 )× 10−4�62 φ2(π+π−) ( 1.66 ± 0.23 )× 10−3�63 �(1232)++pπ− ( 1.6 ± 0.5 )× 10−3



1506150615061506MesonPartile ListingsJ/ψ(1S)�64 ωη ( 1.74 ± 0.20 )× 10−3 S=1.6�65 φK K ( 1.77 ± 0.16 )× 10−3 S=1.3�66 φK0S K0S ( 5.9 ± 1.5 )× 10−4�67 φ f0(1710) → φK K ( 3.6 ± 0.6 )× 10−4�68 φK+K− ( 8.3 ± 1.2 )× 10−4�69 φ f2(1270) ( 3.2 ± 0.6 )× 10−4�70 �(1232)++�(1232)−− ( 1.10 ± 0.29 )× 10−3�71 � (1385)−� (1385)+ (or ..) [b℄ ( 1.16 ± 0.05 )× 10−3�72 � (1385)0� (1385)0 ( 1.07 ± 0.08 )× 10−3�73 K+K− f ′2(1525) ( 1.04 ± 0.35 )× 10−3�74 φ f ′2(1525) ( 8 ± 4 )× 10−4 S=2.7�75 φπ+π− ( 8.7 ± 0.9 )× 10−4 S=1.4�76 φπ0π0 ( 5.0 ± 1.0 )× 10−4�77 φK±K0S π∓ [b℄ ( 7.2 ± 0.8 )× 10−4�78 ω f1(1420) ( 6.8 ± 2.4 )× 10−4�79 φη ( 7.5 ± 0.8 )× 10−4 S=1.5�80 � 0� 0 ( 1.17 ± 0.04 )× 10−3�81 � (1530)−�+ ( 5.9 ± 1.5 )× 10−4�82 pK−� (1385)0 ( 5.1 ± 3.2 )× 10−4�83 ωπ0 ( 4.5 ± 0.5 )× 10−4 S=1.4�84 ωπ0 → π+π−π0 ( 1.7 ± 0.8 )× 10−5�85 φη′(958) ( 4.6 ± 0.5 )× 10−4 S=2.2�86 φ f0(980) ( 3.2 ± 0.9 )× 10−4 S=1.9�87 φ f0(980) → φπ+π− ( 2.59 ± 0.34 )× 10−4�88 φ f0(980) → φπ0π0 ( 1.8 ± 0.5 )× 10−4�89 φπ0 f0(980) → φπ0π+π− ( 4.5 ± 1.0 )× 10−6�90 φπ0 f0(980) → φπ0 p0π0 ( 1.7 ± 0.6 )× 10−6�91 ηφ f0(980) → ηφπ+π− ( 3.2 ± 1.0 )× 10−4�92 φa0(980)0 → φηπ0 ( 5 ± 4 )× 10−6�93 � (1530)0� 0 ( 3.2 ± 1.4 )× 10−4�94 � (1385)−�+ (or ..) [b℄ ( 3.1 ± 0.5 )× 10−4�95 φ f1(1285) ( 2.6 ± 0.5 )× 10−4�96 φ f1(1285) → φπ0 f0(980) →
φπ0π+π−

( 9.4 ± 2.8 )× 10−7�97 φ f1(1285) → φπ0 f0(980) →
φπ0π0π0 ( 2.1 ± 2.2 )× 10−7�98 ηπ+π− ( 4.0 ± 1.7 )× 10−4�99 ηρ ( 1.93 ± 0.23 )× 10−4�100 ωη′(958) ( 1.89 ± 0.18 )× 10−4�101 ω f0(980) ( 1.4 ± 0.5 )× 10−4�102 ρη′(958) ( 8.1 ± 0.8 )× 10−5 S=1.6�103 a2(1320)±π∓ [b℄ < 4.3 × 10−3 CL=90%�104 K K∗2(1430)+ .. < 4.0 × 10−3 CL=90%�105 K1(1270)±K∓ < 3.0 × 10−3 CL=90%�106 K0S π−K∗2(1430)++ .. ( 3.6 ± 1.8 )× 10−3�107 K0S π−K∗2(1430)++ .. →K0S K0S π+π−

( 4.5 ± 2.2 )× 10−4�108 K∗2(1430)0K∗2(1430)0 < 2.9 × 10−3 CL=90%�109 φπ0 3× 10−6 or 1× 10−7�110 φη(1405) → φηπ+π− ( 2.0 ± 1.0 )× 10−5�111 ω f ′2(1525) < 2.2 × 10−4 CL=90%�112 ωX (1835) → ωpp < 3.9 × 10−6 CL=95%�113 φX (1835) → φpp < 2.1 × 10−7 CL=90%�114 φX (1835) → φηπ+π− < 2.8 × 10−4 CL=90%�115 φX (1870) → φηπ+π− < 6.13 × 10−5 CL=90%�116 ηφ(2170) → ηφ f0(980) →
ηφπ+π−

( 1.2 ± 0.4 )× 10−4�117 ηφ(2170) →
ηK∗(892)0K∗(892)0 < 2.52 × 10−4 CL=90%�118 � (1385)0�+ .. < 8.2 × 10−6 CL=90%�119 �(1232)+p < 1 × 10−4 CL=90%�120 �(1520)�+ .. → γ�� < 4.1 × 10−6 CL=90%�121 �(1540)�(1540) →K0S pK−n+ .. < 1.1 × 10−5 CL=90%�122 �(1540)K−n → K0S pK−n < 2.1 × 10−5 CL=90%�123 �(1540)K0S p → K0S pK+n < 1.6 × 10−5 CL=90%�124 �(1540)K+n → K0S pK+n < 5.6 × 10−5 CL=90%�125 �(1540)K0S p → K0S pK−n < 1.1 × 10−5 CL=90%�126 �0� < 9 × 10−5 CL=90%Deays into stable hadronsDeays into stable hadronsDeays into stable hadronsDeays into stable hadrons�127 2(π+π−)π0 ( 4.1 ± 0.5 ) % S=2.4�128 3(π+π−)π0 ( 2.9 ± 0.6 ) %�129 π+π−π0 ( 2.11 ± 0.07 ) % S=1.5�130 π+π−π0K+K− ( 1.79 ± 0.29 ) % S=2.2

�131 4(π+π−)π0 ( 9.0 ± 3.0 )× 10−3�132 π+π−K+K− ( 6.84 ± 0.32 )× 10−3�133 π+π−K0S K0L ( 3.8 ± 0.6 )× 10−3�134 π+π−K0S K0S ( 1.68 ± 0.19 )× 10−3�135 π±π0K∓K0S ( 5.7 ± 0.5 )× 10−3�136 K+K−K0S K0S ( 4.1 ± 0.8 )× 10−4�137 π+π−K+K−η ( 1.84 ± 0.28 )× 10−3�138 π0π0K+K− ( 2.12 ± 0.23 )× 10−3�139 π0π0K0S K0L ( 1.9 ± 0.4 )× 10−3�140 K K π ( 6.1 ± 1.0 )× 10−3�141 K+K−π0 ( 2.14 ± 0.24 )× 10−3�142 K0S K±π∓ ( 5.6 ± 0.5 )× 10−3�143 K0S K0Lπ0 ( 2.06 ± 0.27 )× 10−3�144 K∗(892)0K0+ .. →K0S K0Lπ0 ( 1.21 ± 0.18 )× 10−3�145 K∗2(1430)0K0+ .. →K0S K0Lπ0 ( 4.3 ± 1.3 )× 10−4�146 K0S K0L η ( 1.44 ± 0.34 )× 10−3�147 2(π+π−) ( 3.57 ± 0.30 )× 10−3�148 3(π+π−) ( 4.3 ± 0.4 )× 10−3�149 2(π+π−π0) ( 1.62 ± 0.21 ) %�150 2(π+π−)η ( 2.29 ± 0.24 )× 10−3�151 3(π+π−)η ( 7.2 ± 1.5 )× 10−4�152 pp ( 2.121± 0.029)× 10−3�153 ppπ0 ( 1.19 ± 0.08 )× 10−3 S=1.1�154 ppπ+π− ( 6.0 ± 0.5 )× 10−3 S=1.3�155 ppπ+π−π0 [℄ ( 2.3 ± 0.9 )× 10−3 S=1.9�156 ppη ( 2.00 ± 0.12 )× 10−3�157 ppρ < 3.1 × 10−4 CL=90%�158 ppω ( 9.8 ± 1.0 )× 10−4 S=1.3�159 ppη′(958) ( 2.1 ± 0.4 )× 10−4�160 ppa0(980) → ppπ0 η ( 6.8 ± 1.8 )× 10−5�161 ppφ ( 5.19 ± 0.33 )× 10−5�162 nn ( 2.09 ± 0.16 )× 10−3�163 nnπ+π− ( 4 ± 4 )× 10−3�164 �+�− ( 1.50 ± 0.24 )× 10−3�165 �0�0 ( 1.172± 0.031)× 10−3 S=1.4�166 2(π+π−)K+K− ( 4.7 ± 0.7 )× 10−3 S=1.3�167 pnπ− ( 2.12 ± 0.09 )× 10−3�168 nN(1440) seen�169 nN(1520) seen�170 nN(1535) seen�171 �−�+ ( 9.7 ± 0.8 )× 10−4 S=1.4�172 �� ( 1.89 ± 0.08 )× 10−3 S=2.5�173 ��−π+ (or ..) [b℄ ( 8.3 ± 0.7 )× 10−4 S=1.2�174 pK−� ( 8.9 ± 1.6 )× 10−4�175 2(K+K−) ( 7.4 ± 0.7 )× 10−4�176 pK−�0 ( 2.9 ± 0.8 )× 10−4�177 K+K− ( 2.86 ± 0.21 )× 10−4�178 K0S K0L ( 1.95 ± 0.11 )× 10−4 S=2.4�179 ��π+π− ( 4.3 ± 1.0 )× 10−3�180 ��η ( 1.62 ± 0.17 )× 10−4�181 ��π0 ( 3.8 ± 0.4 )× 10−5�182 �nK0S+ .. ( 6.5 ± 1.1 )× 10−4�183 π+π− ( 1.47 ± 0.14 )× 10−4�184 ��+ .. ( 2.83 ± 0.23 )× 10−5�185 K0S K0S < 1.4 × 10−8 CL=95%Radiative deaysRadiative deaysRadiative deaysRadiative deays�186 3γ ( 1.16 ± 0.22 )× 10−5�187 4γ < 9 × 10−6 CL=90%�188 5γ < 1.5 × 10−5 CL=90%�189 γπ0π0 ( 1.15 ± 0.05 )× 10−3�190 γ ηπ0 ( 2.14 ± 0.31 )× 10−5�191 γ a0(980)0 → γ ηπ0 < 2.5 × 10−6 CL=95%�192 γ a2(1320)0 → γ ηπ0 < 6.6 × 10−6 CL=95%�193 γ η (1S) ( 1.7 ± 0.4 ) % S=1.5�194 γ η (1S) → 3γ ( 3.8 + 1.3
− 1.0 ) × 10−6 S=1.1�195 γπ+π−2π0 ( 8.3 ± 3.1 )× 10−3�196 γ ηππ ( 6.1 ± 1.0 )× 10−3�197 γ η2(1870) → γ ηπ+π− ( 6.2 ± 2.4 )× 10−4�198 γ η(1405/1475) → γK K π [d℄ ( 2.8 ± 0.6 )× 10−3 S=1.6�199 γ η(1405/1475) → γ γ ρ0 ( 7.8 ± 2.0 )× 10−5 S=1.8�200 γ η(1405/1475) → γ ηπ+π− ( 3.0 ± 0.5 )× 10−4



1507150715071507See key on page 885 MesonPartile ListingsJ/ψ(1S)�201 γ η(1405/1475) → γ γφ < 8.2 × 10−5 CL=95%�202 γ ρρ ( 4.5 ± 0.8 )× 10−3�203 γ ρω < 5.4 × 10−4 CL=90%�204 γ ρφ < 8.8 × 10−5 CL=90%�205 γ η′(958) ( 5.13 ± 0.17 )× 10−3 S=1.3�206 γ 2π+2π− ( 2.8 ± 0.5 )× 10−3 S=1.9�207 γ f2(1270)f2(1270) ( 9.5 ± 1.7 )× 10−4�208 γ f2(1270)f2(1270)(non reso-nant) ( 8.2 ± 1.9 )× 10−4�209 γK+K−π+π− ( 2.1 ± 0.6 )× 10−3�210 γ f4(2050) ( 2.7 ± 0.7 )× 10−3�211 γωω ( 1.61 ± 0.33 )× 10−3�212 γ η(1405/1475) → γ ρ0 ρ0 ( 1.7 ± 0.4 )× 10−3 S=1.3�213 γ f2(1270) ( 1.64 ± 0.12 )× 10−3 S=1.3�214 γ f0(1370) → γK K ( 4.2 ± 1.5 )× 10−4�215 γ f0(1710) → γK K ( 1.00 + 0.11
− 0.09 ) × 10−3 S=1.5�216 γ f0(1710) → γππ ( 3.8 ± 0.5 )× 10−4�217 γ f0(1710) → γωω ( 3.1 ± 1.0 )× 10−4�218 γ f0(1710) → γ ηη ( 2.4 + 1.2
− 0.7 ) × 10−4�219 γ η ( 1.104± 0.034)× 10−3�220 γ f1(1420) → γK K π ( 7.9 ± 1.3 )× 10−4�221 γ f1(1285) ( 6.1 ± 0.8 )× 10−4�222 γ f1(1510) → γ ηπ+π− ( 4.5 ± 1.2 )× 10−4�223 γ f ′2(1525) ( 5.7 + 0.8
− 0.5 ) × 10−4 S=1.5�224 γ f ′2(1525) → γ ηη ( 3.4 ± 1.4 )× 10−5�225 γ f2(1640) → γωω ( 2.8 ± 1.8 )× 10−4�226 γ f2(1910) → γωω ( 2.0 ± 1.4 )× 10−4�227 γ f0(1800) → γωφ ( 2.5 ± 0.6 )× 10−4�228 γ f2(1810) → γ ηη ( 5.4 + 3.5
− 2.4 ) × 10−5�229 γ f2(1950) →

γK∗(892)K∗(892) ( 7.0 ± 2.2 )× 10−4�230 γK∗(892)K∗(892) ( 4.0 ± 1.3 )× 10−3�231 γφφ ( 4.0 ± 1.2 )× 10−4 S=2.1�232 γ pp ( 3.8 ± 1.0 )× 10−4�233 γ η(2225) ( 3.14 + 0.50
− 0.19 ) × 10−4�234 γ η(1760) → γ ρ0ρ0 ( 1.3 ± 0.9 )× 10−4�235 γ η(1760) → γωω ( 1.98 ± 0.33 )× 10−3�236 γX (1835) → γπ+π−η′ ( 2.77 + 0.34
− 0.40 ) × 10−4 S=1.1�237 γX (1835) → γ pp ( 7.7 + 1.5
− 0.9 ) × 10−5�238 γX (1835) → γK0S K0S η ( 3.3 + 2.0
− 1.3 ) × 10−5�239 γX (1840) → γ 3(π+π−) ( 2.4 + 0.7
− 0.8 ) × 10−5�240 γ (K K π) [JPC = 0−+℄ ( 7 ± 4 )× 10−4 S=2.1�241 γπ0 ( 3.49 + 0.33
− 0.30 ) × 10−5�242 γ ppπ+π− < 7.9 × 10−4 CL=90%�243 γ�� < 1.3 × 10−4 CL=90%�244 γ f0(2100) → γ ηη ( 1.13 + 0.60
− 0.30 ) × 10−4�245 γ f0(2100) → γππ ( 6.2 ± 1.0 )× 10−4�246 γ f0(2200)�247 γ f0(2200) → γK K ( 5.9 ± 1.3 )× 10−4�248 γ fJ (2220)�249 γ fJ (2220) → γππ < 3.9 × 10−5 CL=90%�250 γ fJ (2220) → γK K < 4.1 × 10−5 CL=90%�251 γ fJ (2220) → γ pp ( 1.5 ± 0.8 )× 10−5�252 γ f2(2340) → γ ηη ( 5.6 + 2.4
− 2.2 ) × 10−5�253 γ f0(1500) → γππ ( 1.09 ± 0.24 )× 10−4�254 γ f0(1500) → γ ηη ( 1.7 + 0.6
− 1.4 ) × 10−5�255 γA → γ invisible [e℄ < 6.3 × 10−6 CL=90%�256 γA0 → γµ+µ− [f ℄ < 5 × 10−6 CL=90%Dalitz deaysDalitz deaysDalitz deaysDalitz deays�257 π0 e+ e− ( 7.6 ± 1.4 )× 10−7�258 ηe+ e− ( 1.16 ± 0.09 )× 10−5�259 η′(958)e+ e− ( 5.81 ± 0.35 )× 10−5Weak deaysWeak deaysWeak deaysWeak deays�260 D− e+νe+ .. < 1.2 × 10−5 CL=90%�261 D0 e+ e−+ .. < 8.5 × 10−8 CL=90%�262 D−s e+νe+ .. < 1.3 × 10−6 CL=90%

�263 D∗−s e+νe+ .. < 1.8 × 10−6 CL=90%�264 D−π++ .. < 7.5 × 10−5 CL=90%�265 D0K0+ .. < 1.7 × 10−4 CL=90%�266 D0K∗0+ .. < 2.5 × 10−6 CL=90%�267 D−s π++ .. < 1.3 × 10−4 CL=90%�268 D−s ρ++ .. < 1.3 × 10−5 CL=90%Charge onjugation (C ), Parity (P),Charge onjugation (C ), Parity (P),Charge onjugation (C ), Parity (P),Charge onjugation (C ), Parity (P),Lepton Family number (LF ) violating modesLepton Family number (LF ) violating modesLepton Family number (LF ) violating modesLepton Family number (LF ) violating modes�269 γ γ C < 2.7 × 10−7 CL=90%�270 γφ C < 1.4 × 10−6 CL=90%�271 e±µ∓ LF < 1.6 × 10−7 CL=90%�272 e± τ∓ LF < 8.3 × 10−6 CL=90%�273 µ± τ∓ LF < 2.0 × 10−6 CL=90%Other deaysOther deaysOther deaysOther deays�274 invisible < 7 × 10−4 CL=90%[a℄ For Eγ > 100 MeV.[b℄ The value is for the sum of the harge states or partile/antipartilestates indiated.[ ℄ Inludes ppπ+π−γ and exludes ppη, ppω, ppη′.[d ℄ See the \Note on the η(1405)" in the η(1405) Partile Listings.[e℄ For a narrow state A with mass less than 960 MeV.[f ℄ For a narrow salar or pseudosalar A0 with mass 0.21{3.0 GeV.J/ψ(1S) PARTIAL WIDTHSJ/ψ(1S) PARTIAL WIDTHSJ/ψ(1S) PARTIAL WIDTHSJ/ψ(1S) PARTIAL WIDTHS�(hadrons) �1�(hadrons) �1�(hadrons) �1�(hadrons) �1VALUE (keV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •74.1± 8.1 BAI 95B BES e+ e−59 ±24 BALDINI-... 75 FRAG e+ e−59 ±14 BOYARSKI 75 MRK1 e+ e−50 ±25 ESPOSITO 75B FRAM e+ e−�(e+ e−) �5�(e+ e−) �5�(e+ e−) �5�(e+ e−) �5VALUE (keV) EVTS DOCUMENT ID TECN COMMENT5.55±0.14±0.02 OUR EVALUATION5.55±0.14±0.02 OUR EVALUATION5.55±0.14±0.02 OUR EVALUATION5.55±0.14±0.02 OUR EVALUATION
• • • We do not use the following data for averages, �ts, limits, et. • • •5.58±0.05±0.08 1 ABLIKIM 16Q BES3 3.773 e+ e− → µ+µ− γ5.71±0.16 13k 2 ADAMS 06A CLEO e+ e− → µ+µ− γ5.57±0.19 7.8k 2 AUBERT 04 BABR e+ e− → µ+µ− γ5.14±0.39 BAI 95B BES e+ e−5.36+0.29

−0.28 3 HSUEH 92 RVUE See � mini-review4.72±0.35 ALEXANDER 89 RVUE See � mini-review4.4 ±0.6 3 BRANDELIK 79C DASP e+ e−4.6 ±0.8 4 BALDINI-... 75 FRAG e+ e−4.8 ±0.6 BOYARSKI 75 MRK1 e+ e−4.6 ±1.0 ESPOSITO 75B FRAM e+ e−1Using B(J/ψ → µ+µ−) = (5.973 ± 0.007 ± 0.037)% from ABLIKIM 13R.2 Calulated by us from the reported values of �(e+ e−)×B(µ+ µ−) using B(µ+µ−) =(5.93 ± 0.06)%.3From a simultaneous �t to e+ e−, µ+µ−, and hadroni hannels assuming �(e+ e−)= �(µ+µ−).4Assuming equal partial widths for e+ e− and µ+µ−.�(µ+µ−
) �7�(µ+µ−
) �7�(µ+µ−
) �7�(µ+µ−
) �7VALUE (keV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •5.13±0.52 BAI 95B BES e+ e−4.8 ±0.6 BOYARSKI 75 MRK1 e+ e−5 ±1 ESPOSITO 75B FRAM e+ e−�(γ γ) �269�(γ γ) �269�(γ γ) �269�(γ γ) �269VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<5.4<5.4<5.4<5.4 90 BRANDELIK 79C DASP e+ e−J/ψ(1S) �(i)�(e+ e−)/�(total)J/ψ(1S) �(i)�(e+ e−)/�(total)J/ψ(1S) �(i)�(e+ e−)/�(total)J/ψ(1S) �(i)�(e+ e−)/�(total)This ombination of a partial width with the partial width into e+ e−and with the total width is obtained from the integrated ross setion intohannelI in the e+ e− annihilation.�(hadrons) × �(e+ e−)/�total �1�5/��(hadrons) × �(e+ e−)/�total �1�5/��(hadrons) × �(e+ e−)/�total �1�5/��(hadrons) × �(e+ e−)/�total �1�5/�VALUE (keV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •4 ±0.8 1 BALDINI-... 75 FRAG e+ e−



1508150815081508Meson Partile ListingsJ/ψ(1S)3.9±0.8 1 ESPOSITO 75B FRAM e+ e−1Data redundant with branhing ratios or partial widths above.�(e+ e−) × �(e+ e−)/�total �5�5/��(e+ e−) × �(e+ e−)/�total �5�5/��(e+ e−) × �(e+ e−)/�total �5�5/��(e+ e−) × �(e+ e−)/�total �5�5/�VALUE (eV) DOCUMENT ID TECN COMMENT332.3± 6.4±4.8332.3± 6.4±4.8332.3± 6.4±4.8332.3± 6.4±4.8 ANASHIN 10 KEDR 3.097 e+ e− → e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •350 ± 20 BRANDELIK 79C DASP e+ e−320 ± 70 1 BALDINI-... 75 FRAG e+ e−340 ± 90 1 ESPOSITO 75B FRAM e+ e−360 ±100 1 FORD 75 SPEC e+ e−1Data redundant with branhing ratios or partial widths above.�(µ+µ−

)
× �(e+ e−)/�total �7�5/��(µ+µ−

)
× �(e+ e−)/�total �7�5/��(µ+µ−

)
× �(e+ e−)/�total �7�5/��(µ+µ−

)
× �(e+ e−)/�total �7�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT333 ± 4 OUR AVERAGE333 ± 4 OUR AVERAGE333 ± 4 OUR AVERAGE333 ± 4 OUR AVERAGE333.4± 2.5±4.4 ABLIKIM 16Q BES3 3.773 e+ e− → µ+µ− γ331.8± 5.2±6.3 ANASHIN 10 KEDR 3.097 e+ e− → µ+µ−338.4± 5.8±7.1 13k ADAMS 06A CLEO e+ e− → µ+µ− γ330.1± 7.7±7.3 7.8k AUBERT 04 BABR e+ e− → µ+µ− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •510 ±90 DASP 75 DASP e+ e−380 ±50 1 ESPOSITO 75B FRAM e+ e−1Data redundant with branhing ratios or partial widths above.�(ρ(770)∓K±K0S) × �(e+ e−)/�total �10�5/��(ρ(770)∓K±K0S) × �(e+ e−)/�total �10�5/��(ρ(770)∓K±K0S) × �(e+ e−)/�total �10�5/��(ρ(770)∓K±K0S) × �(e+ e−)/�total �10�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT10.4±1.0±1.910.4±1.0±1.910.4±1.0±1.910.4±1.0±1.9 130 LEES 17D BABR e+ e− → K0S K±π∓π0 γ�(ωπ+π−π0) × �(e+ e−)/�total �23�5/��(ωπ+π−π0) × �(e+ e−)/�total �23�5/��(ωπ+π−π0) × �(e+ e−)/�total �23�5/��(ωπ+π−π0) × �(e+ e−)/�total �23�5/�VALUE (10−2 keV) EVTS DOCUMENT ID TECN COMMENT2.2±0.3±0.22.2±0.3±0.22.2±0.3±0.22.2±0.3±0.2 170 AUBERT 06D BABR 10.6 e+ e− → ωπ+π−π0 γ�(ωπ+π−
)
× �(e+ e−)/�total �24�5/��(ωπ+π−

)
× �(e+ e−)/�total �24�5/��(ωπ+π−

)
× �(e+ e−)/�total �24�5/��(ωπ+π−

)
× �(e+ e−)/�total �24�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT53.6±5.0±0.453.6±5.0±0.453.6±5.0±0.453.6±5.0±0.4 788 1 AUBERT 07AU BABR 10.6 e+ e− → ωπ+π− γ1AUBERT 07AU reports [�(J/ψ(1S) → ωπ+π−

)
× �(J/ψ(1S) → e+ e−)/�total℄

× [B(ω(782) → π+π−π0)℄ = 47.8 ± 3.1 ± 3.2 eV whih we divide by our best valueB(ω(782) → π+π−π0) = (89.2 ± 0.7) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(K∗(892)0K∗(892)0) × �(e+ e−)/�total �26�5/��(K∗(892)0K∗(892)0) × �(e+ e−)/�total �26�5/��(K∗(892)0K∗(892)0) × �(e+ e−)/�total �26�5/��(K∗(892)0K∗(892)0) × �(e+ e−)/�total �26�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT1.28±0.34±0.071.28±0.34±0.071.28±0.34±0.071.28±0.34±0.07 47±12 1 LEES 12F BABR 10.6 e+ e− → π+π−K+K− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •1.28±0.40±0.11 25 ± 8 1,2 AUBERT 07AK BABR 10.6 e+ e− → π+π−K+K− γ1Dividing by (2/3)2 to take twie into aount that B(K∗0 → K+π−) = 2/3 B(K∗0 →K π).2 Superseded by LEES 12F.�(K∗(892)0K∗2(1430)0+ ..) × �(e+ e−)/�total �38�5/��(K∗(892)0K∗2(1430)0+ ..) × �(e+ e−)/�total �38�5/��(K∗(892)0K∗2(1430)0+ ..) × �(e+ e−)/�total �38�5/��(K∗(892)0K∗2(1430)0+ ..) × �(e+ e−)/�total �38�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT25.8±1.4±0.625.8±1.4±0.625.8±1.4±0.625.8±1.4±0.6 710 1,2,3 LEES 12F BABR 10.6 e+ e− → π+π−K+K− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •33 ±4 ±1 317 2,4 AUBERT 07AK BABR 10.6 e+ e− → π+π−K+K− γ1 LEES 12F reports [�(J/ψ(1S) → K∗(892)0K∗2(1430)0+ ..) × �(J/ψ(1S) →e+ e−)/�total℄ × [B(K∗2(1430) → K π)℄ = 12.89 ± 0.54 ± 0.41 eV whih we di-vide by our best value B(K∗2(1430) → K π) = (49.9 ± 1.2) × 10−2. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.2Dividing by 2/3 to take into aount that B(K∗0 → K+π−) = 2/3 B(K∗0 → K π).3The K∗2(1430) annot be distinguished from the K∗0(1430).4 Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → K∗(892)0K∗2(1430)0+..) × �(J/ψ(1S) → e+ e−)/�total℄ × [B(K∗2(1430) → K π)℄ = 16.4 ± 1.1 ± 1.4eV whih we divide by our best value B(K∗2(1430) → K π) = (49.9 ± 1.2)×10−2. Our�rst error is their experiment's error and our seond error is the systemati error fromusing our best value.�(K∗(892)0K2(1770)0+ ..→ K∗(892)0K−π++ ..) × �(e+ e−)/�total �41�5/��(K∗(892)0K2(1770)0+ ..→ K∗(892)0K−π++ ..) × �(e+ e−)/�total �41�5/��(K∗(892)0K2(1770)0+ ..→ K∗(892)0K−π++ ..) × �(e+ e−)/�total �41�5/��(K∗(892)0K2(1770)0+ ..→ K∗(892)0K−π++ ..) × �(e+ e−)/�total �41�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT3.8±0.4±0.33.8±0.4±0.33.8±0.4±0.33.8±0.4±0.3 110 ± 14 1 AUBERT 07AK BABR 10.6 e+ e− → π+π−K+K− γ1Dividing by 2/3 to take into aount that B(K∗0 → K+π−) = 2/3.�(K+K∗(892)−+ ..) × �(e+ e−)/�total �45�5/��(K+K∗(892)−+ ..) × �(e+ e−)/�total �45�5/��(K+K∗(892)−+ ..) × �(e+ e−)/�total �45�5/��(K+K∗(892)−+ ..) × �(e+ e−)/�total �45�5/�VALUE (eV) DOCUMENT ID TECN COMMENT29.0±1.7±1.329.0±1.7±1.329.0±1.7±1.329.0±1.7±1.3 AUBERT 08S BABR 10.6 e+ e− → K+K∗(892)− γ�(K+K∗(892)−+ ..→ K+K−π0) × �(e+ e−)/�total �46�5/��(K+K∗(892)−+ ..→ K+K−π0) × �(e+ e−)/�total �46�5/��(K+K∗(892)−+ ..→ K+K−π0) × �(e+ e−)/�total �46�5/��(K+K∗(892)−+ ..→ K+K−π0) × �(e+ e−)/�total �46�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT10.96±0.85±0.7010.96±0.85±0.7010.96±0.85±0.7010.96±0.85±0.70 155 AUBERT 08S BABR 10.6 e+ e− → K+K−π0 γ

�(K+K∗(892)−+ ..→ K0K±π∓+ ..) × �(e+ e−)/�total �47�5/��(K+K∗(892)−+ ..→ K0K±π∓+ ..) × �(e+ e−)/�total �47�5/��(K+K∗(892)−+ ..→ K0K±π∓+ ..) × �(e+ e−)/�total �47�5/��(K+K∗(892)−+ ..→ K0K±π∓+ ..) × �(e+ e−)/�total �47�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT16.76±1.70±1.0016.76±1.70±1.0016.76±1.70±1.0016.76±1.70±1.00 89 AUBERT 08S BABR 10.6 e+ e− → K0S K±π∓ γ�(K0K∗(892)0+ ..) × �(e+ e−)/�total �48�5/��(K0K∗(892)0+ ..) × �(e+ e−)/�total �48�5/��(K0K∗(892)0+ ..) × �(e+ e−)/�total �48�5/��(K0K∗(892)0+ ..) × �(e+ e−)/�total �48�5/�VALUE (eV) DOCUMENT ID TECN COMMENT26.6±2.5±1.526.6±2.5±1.526.6±2.5±1.526.6±2.5±1.5 AUBERT 08S BABR 10.6 e+ e− → K0K∗(892)0 γ�(K0K∗(892)0+ ..→ K0K±π∓+ ..) × �(e+ e−)/�total �49�5/��(K0K∗(892)0+ ..→ K0K±π∓+ ..) × �(e+ e−)/�total �49�5/��(K0K∗(892)0+ ..→ K0K±π∓+ ..) × �(e+ e−)/�total �49�5/��(K0K∗(892)0+ ..→ K0K±π∓+ ..) × �(e+ e−)/�total �49�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT17.70±1.70±1.0017.70±1.70±1.0017.70±1.70±1.0017.70±1.70±1.00 94 AUBERT 08S BABR 10.6 e+ e− → K0S K±π∓ γ�(K∗(892)±K∓π0) × �(e+ e−)/�total �52�5/��(K∗(892)±K∓π0) × �(e+ e−)/�total �52�5/��(K∗(892)±K∓π0) × �(e+ e−)/�total �52�5/��(K∗(892)±K∓π0) × �(e+ e−)/�total �52�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT22.8±2.8±6.822.8±2.8±6.822.8±2.8±6.822.8±2.8±6.8 80 1 LEES 17D BABR e+ e− → K0S K±π∓π0 γ1Dividing by 1/4 to aount for B(K∗(892)± → K0S π±) = 1/4.�(K∗(892)0K0S π0) × �(e+ e−)/�total �53�5/��(K∗(892)0K0S π0) × �(e+ e−)/�total �53�5/��(K∗(892)0K0S π0) × �(e+ e−)/�total �53�5/��(K∗(892)0K0S π0) × �(e+ e−)/�total �53�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT3.60±0.75±2.253.60±0.75±2.253.60±0.75±2.253.60±0.75±2.25 34 1 LEES 17D BABR e+ e− → K0S K±π∓π0 γ1Dividing by 2/3 to aount for B(K∗(892)0 → K+π−) = 2/3.�(ωK K)
× �(e+ e−)/�total �60�5/��(ωK K)
× �(e+ e−)/�total �60�5/��(ωK K)
× �(e+ e−)/�total �60�5/��(ωK K)
× �(e+ e−)/�total �60�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT3.70±1.98±0.033.70±1.98±0.033.70±1.98±0.033.70±1.98±0.03 24 1 AUBERT 07AU BABR 10.6 e+ e− → ωK+K− γ1AUBERT 07AU reports [�(J/ψ(1S) → ωK K)

× �(J/ψ(1S) → e+ e−)/�total℄ ×[B(ω(782) → π+π−π0)℄ = 3.3 ± 1.3 ± 1.2 eV whih we divide by our best valueB(ω(782) → π+π−π0) = (89.2 ± 0.7) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(φ2(π+π−)) × �(e+ e−)/�total �62�5/��(φ2(π+π−)) × �(e+ e−)/�total �62�5/��(φ2(π+π−)) × �(e+ e−)/�total �62�5/��(φ2(π+π−)) × �(e+ e−)/�total �62�5/�VALUE (10−2 keV) EVTS DOCUMENT ID TECN COMMENT0.95±0.19±0.010.95±0.19±0.010.95±0.19±0.010.95±0.19±0.01 35 1 AUBERT 06D BABR 10.6 e+ e− → φ2(π+π−)γ1AUBERT 06D reports [�(J/ψ(1S) → φ2(π+π−)) × �(J/ψ(1S) → e+ e−)/�total℄
× [B(φ(1020) → K+K−)℄ = (0.47 ± 0.09 ± 0.03) × 10−2 keV whih we divide byour best value B(φ(1020) → K+K−) = (49.2 ± 0.5)× 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(φK+K−) × �(e+ e−)/�total �68�5/��(φK+K−) × �(e+ e−)/�total �68�5/��(φK+K−) × �(e+ e−)/�total �68�5/��(φK+K−) × �(e+ e−)/�total �68�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT4.59±0.62±0.054.59±0.62±0.054.59±0.62±0.054.59±0.62±0.05 163 1 LEES 12F BABR 10.6 e+ e− →K+K−K+K− γ1 LEES 12F reports [�(J/ψ(1S) → φK+K−)

× �(J/ψ(1S) → e+ e−)/�total℄ ×[B(φ(1020) → K+K−)℄ = 2.26 ± 0.26 ± 0.16 eV whih we divide by our best valueB(φ(1020) → K+K−) = (49.2 ± 0.5) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(φ f2(1270)) × �(e+ e−)/�total �69�5/��(φ f2(1270)) × �(e+ e−)/�total �69�5/��(φ f2(1270)) × �(e+ e−)/�total �69�5/��(φ f2(1270)) × �(e+ e−)/�total �69�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT1.79±0.32+0.02
−0.061.79±0.32+0.02
−0.061.79±0.32+0.02
−0.061.79±0.32+0.02
−0.06 61 ± 10 1,2,3 LEES 12F BABR 10.6 e+ e− →

π+π−K+K− γ
• • • We do not use the following data for averages, �ts, limits, et. • • •4.08±0.73+0.04

−0.14 44 ± 7 2,4 AUBERT 07AK BABR 10.6 e+ e− →
π+π−K+K− γ1 LEES 12F reports [�(J/ψ(1S) → φ f2(1270)) × �(J/ψ(1S) → e+ e−)/�total℄ ×[B(f2(1270) → ππ)℄ = 1.51 ± 0.25 ± 0.10 eV whih we divide by our best valueB(f2(1270) → ππ) = (84.2+2.9

−0.9) × 10−2. Our �rst error is their experiment's errorand our seond error is the systemati error from using our best value.2Using B(φ → K+K−) = (48.9 ± 0.5)%.3Using π+π− invariant mass between 1.1 and 1.5 GeV. May inlude other soures suhas f0(1370).4 Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → φ f2(1270)) ×�(J/ψ(1S) → e+ e−)/�total℄ × [B(f2(1270) → ππ)℄ = 3.44 ± 0.55 ± 0.28 eVwhih we divide by our best value B(f2(1270) → ππ) = (84.2+2.9
−0.9)× 10−2. Our �rsterror is their experiment's error and our seond error is the systemati error from usingour best value.�(φπ+π−

)
× �(e+ e−)/�total �75�5/��(φπ+π−

)
× �(e+ e−)/�total �75�5/��(φπ+π−

)
× �(e+ e−)/�total �75�5/��(φπ+π−

)
× �(e+ e−)/�total �75�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT4.47±0.35 OUR AVERAGE4.47±0.35 OUR AVERAGE4.47±0.35 OUR AVERAGE4.47±0.35 OUR AVERAGE4.45±0.49±0.05 181 1 LEES 12F BABR 10.6 e+ e− →K+K−π+π− γ4.50±0.48±0.05 254± 23 2 SHEN 09 BELL 10.6 e+ e− →K+K−π+π− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •5.3 ±0.7 ±0.1 103 3 AUBERT,BE 06D BABR 10.6 e+ e− →K+K−π+π− γ1 LEES 12F reports [�(J/ψ(1S) → φπ+π−
)

× �(J/ψ(1S) → e+ e−)/�total℄ ×[B(φ(1020) → K+K−)℄ = 2.19 ± 0.23 ± 0.07 eV whih we divide by our best valueB(φ(1020) → K+K−) = (49.2 ± 0.5) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.



1509150915091509See key on page 885 Meson Partile ListingsJ/ψ(1S)2SHEN 09 reports 4.50 ± 0.41 ± 0.26 eV from a measurement of [�(J/ψ(1S) →
φπ+π−

)
× �(J/ψ(1S) → e+ e−)/�total℄ × [B(φ(1020) → K+K−)℄ assumingB(φ(1020) → K+K−) = (49.2 ± 0.6) × 10−2, whih we resale to our best valueB(φ(1020) → K+K−) = (49.2 ± 0.5) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.3 Superseded by LEES 12F. AUBERT,BE 06D reports [�(J/ψ(1S) → φπ+π−

)
×�(J/ψ(1S) → e+ e−)/�total℄ × [B(φ(1020) → K+K−)℄ = 2.61 ± 0.30 ± 0.18eV whih we divide by our best value B(φ(1020) → K+K−) = (49.2 ± 0.5)× 10−2.Our �rst error is their experiment's error and our seond error is the systemati errorfrom using our best value.�(φπ0π0) × �(e+ e−)/�total �76�5/��(φπ0π0) × �(e+ e−)/�total �76�5/��(φπ0π0) × �(e+ e−)/�total �76�5/��(φπ0π0) × �(e+ e−)/�total �76�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT2.76±0.57±0.032.76±0.57±0.032.76±0.57±0.032.76±0.57±0.03 45 1 LEES 12F BABR 10.6 e+ e− → K+K−π0π0 γ

• • • We do not use the following data for averages, �ts, limits, et. • • •3.13±0.88±0.03 23 2 AUBERT,BE 06D BABR 10.6 e+ e− → K+K−π0π0 γ1 LEES 12F reports [�(J/ψ(1S) → φπ0π0) × �(J/ψ(1S) → e+ e−)/�total℄ ×[B(φ(1020) → K+K−)℄ = 1.36 ± 0.27 ± 0.07 eV whih we divide by our best valueB(φ(1020) → K+K−) = (49.2 ± 0.5) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.2 Superseded by LEES 12F. AUBERT,BE 06D reports [�(J/ψ(1S) → φπ0π0) ×�(J/ψ(1S) → e+ e−)/�total℄ × [B(φ(1020) → K+K−)℄ = 1.54 ± 0.40 ± 0.16eV whih we divide by our best value B(φ(1020) → K+K−) = (49.2 ± 0.5)× 10−2.Our �rst error is their experiment's error and our seond error is the systemati errorfrom using our best value.�(φη) × �(e+ e−)/�total �79�5/��(φη) × �(e+ e−)/�total �79�5/��(φη) × �(e+ e−)/�total �79�5/��(φη) × �(e+ e−)/�total �79�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT6.1±2.7±0.46.1±2.7±0.46.1±2.7±0.46.1±2.7±0.4 6 1 AUBERT 07AU BABR 10.6 e+ e− → φηγ1AUBERT 07AU quotes �J/ψ
ee

· B(J/ψ → φη) · B(φ → K+K−) · B(η → 3π) =0.84 ± 0.37 ± 0.05 eV.�(φ f0(980)→ φπ+π−
)
× �(e+ e−)/�total �87�5/��(φ f0(980)→ φπ+π−

)
× �(e+ e−)/�total �87�5/��(φ f0(980)→ φπ+π−

)
× �(e+ e−)/�total �87�5/��(φ f0(980)→ φπ+π−

)
× �(e+ e−)/�total �87�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT1.44±0.19 OUR AVERAGE1.44±0.19 OUR AVERAGE1.44±0.19 OUR AVERAGE1.44±0.19 OUR AVERAGE1.40±0.25±0.02 57 ± 9 1 LEES 12F BABR 10.6 e+ e− → π+π−K+K− γ1.48±0.27±0.09 60±11 2 SHEN 09 BELL 10.6 e+ e− → K+K−π+π− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •1.02±0.24±0.01 20 ± 5 3 AUBERT 07AK BABR 10.6 e+ e− → π+π−K+K− γ1 LEES 12F reports [�(J/ψ(1S) → φ f0(980) → φπ+π−
)

× �(J/ψ(1S) → e+ e−)/�total℄ × [B(φ(1020) → K+K−)℄ = 0.69 ± 0.11 ± 0.05 eV whih we divide by ourbest value B(φ(1020) → K+K−) = (49.2 ± 0.5) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.2Multiplied by 2/3 to take into aount the φπ+π− mode only. Using B(φ → K+K−)= (49.2 ± 0.6)%.3 Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → φ f0(980) →
φπ+π−

)
× �(J/ψ(1S) → e+ e−)/�total℄× [B(φ(1020) → K+K−)℄ = 0.50±0.11±0.04 eV whih we divide by our best value B(φ(1020) → K+K−) = (49.2±0.5)×10−2.Our �rst error is their experiment's error and our seond error is the systemati error fromusing our best value.�(φ f0(980)→ φπ0π0) × �(e+ e−)/�total �88�5/��(φ f0(980)→ φπ0π0) × �(e+ e−)/�total �88�5/��(φ f0(980)→ φπ0π0) × �(e+ e−)/�total �88�5/��(φ f0(980)→ φπ0π0) × �(e+ e−)/�total �88�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.98±0.26±0.010.98±0.26±0.010.98±0.26±0.010.98±0.26±0.01 16 ± 4 1 LEES 12F BABR 10.6 e+ e− → π0π0K+K− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •0.95±0.40±0.01 7.0 ± 2.8 2 AUBERT 07AK BABR 10.6 e+ e− → π0π0K+K− γ1 LEES 12F reports [�(J/ψ(1S) → φ f0(980) → φπ0π0) × �(J/ψ(1S) → e+ e−)/�total℄ × [B(φ(1020) → K+K−)℄ = 0.48 ± 0.12 ± 0.05 eV whih we divide by ourbest value B(φ(1020) → K+K−) = (49.2 ± 0.5) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.2 Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → φ f0(980) →
φπ0π0) × �(J/ψ(1S) → e+ e−)/�total℄ × [B(φ(1020) → K+K−)℄ = 0.47± 0.19±0.05 eV whih we divide by our best value B(φ(1020) → K+K−) = (49.2±0.5)×10−2.Our �rst error is their experiment's error and our seond error is the systemati error fromusing our best value.�(ηπ+π−

)
× �(e+ e−)/�total �98�5/��(ηπ+π−

)
× �(e+ e−)/�total �98�5/��(ηπ+π−

)
× �(e+ e−)/�total �98�5/��(ηπ+π−

)
× �(e+ e−)/�total �98�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT2.23±0.97±0.032.23±0.97±0.032.23±0.97±0.032.23±0.97±0.03 9 1 AUBERT 07AU BABR 10.6 e+ e− → ηπ+π− γ1AUBERT 07AU reports [�(J/ψ(1S) → ηπ+π−

)
× �(J/ψ(1S) → e+ e−)/�total℄ ×[B(η → π+π−π0)℄ = 0.51 ± 0.22 ± 0.03 eV whih we divide by our best value B(η →

π+π−π0) = (22.92 ± 0.28)× 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2(π+π−)π0) × �(e+ e−)/�total �127�5/��(2(π+π−)π0) × �(e+ e−)/�total �127�5/��(2(π+π−)π0) × �(e+ e−)/�total �127�5/��(2(π+π−)π0) × �(e+ e−)/�total �127�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT303±5±18303±5±18303±5±18303±5±18 4990 AUBERT 07AU BABR 10.6 e+ e− → 2(π+π−)π0 γ�(π+π−π0) × �(e+ e−)/�total �129�5/��(π+π−π0) × �(e+ e−)/�total �129�5/��(π+π−π0) × �(e+ e−)/�total �129�5/��(π+π−π0) × �(e+ e−)/�total �129�5/�VALUE (keV) DOCUMENT ID TECN COMMENT0.122±0.005±0.0080.122±0.005±0.0080.122±0.005±0.0080.122±0.005±0.008 AUBERT,B 04N BABR 10.6 e+ e− → π+π−π0 γ

�(π+π−π0K+K−) × �(e+ e−)/�total �130�5/��(π+π−π0K+K−) × �(e+ e−)/�total �130�5/��(π+π−π0K+K−) × �(e+ e−)/�total �130�5/��(π+π−π0K+K−) × �(e+ e−)/�total �130�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT107.0±4.3±6.4107.0±4.3±6.4107.0±4.3±6.4107.0±4.3±6.4 768 AUBERT 07AU BABR 10.6 e+ e− → K+K−π+π−π0 γ�(π+π−K+K−) × �(e+ e−)/�total �132�5/��(π+π−K+K−) × �(e+ e−)/�total �132�5/��(π+π−K+K−) × �(e+ e−)/�total �132�5/��(π+π−K+K−) × �(e+ e−)/�total �132�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT37.94±0.81±1.1037.94±0.81±1.1037.94±0.81±1.1037.94±0.81±1.10 3.1k LEES 12F BABR 10.6 e+ e− → π+π−K+K− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •36.3 ±1.3 ±2.1 1.5k 1 AUBERT 07AK BABR 10.6 e+ e− → π+π−K+K− γ33.6 ±2.7 ±2.7 233 2 AUBERT 05D BABR 10.6 e+ e− → K+K−π+π− γ1Superseded by LEES 12F.2 Superseded by AUBERT 07AK.�(π±π0K∓K0S) × �(e+ e−)/�total �135�5/��(π±π0K∓K0S) × �(e+ e−)/�total �135�5/��(π±π0K∓K0S) × �(e+ e−)/�total �135�5/��(π±π0K∓K0S) × �(e+ e−)/�total �135�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT31.7±1.9±1.831.7±1.9±1.831.7±1.9±1.831.7±1.9±1.8 393 LEES 17D BABR e+ e− → K0S K±π∓π0 γ�(π+π−K+K−η
)
× �(e+ e−)/�total �137�5/��(π+π−K+K−η

)
× �(e+ e−)/�total �137�5/��(π+π−K+K−η

)
× �(e+ e−)/�total �137�5/��(π+π−K+K−η

)
× �(e+ e−)/�total �137�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT25.9±3.9±0.125.9±3.9±0.125.9±3.9±0.125.9±3.9±0.1 73 1 AUBERT 07AU BABR 10.6 e+ e− → K+K−π+π− ηγ1AUBERT 07AU reports [�(J/ψ(1S) → π+π−K+K− η

)
× �(J/ψ(1S) → e+ e−)/�total℄ × [B(η → 2γ)℄ = 10.2 ± 1.3 ± 0.8 eV whih we divide by our best value B(η →2γ) = (39.41 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.�(π0π0K+K−) × �(e+ e−)/�total �138�5/��(π0π0K+K−) × �(e+ e−)/�total �138�5/��(π0π0K+K−) × �(e+ e−)/�total �138�5/��(π0π0K+K−) × �(e+ e−)/�total �138�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT11.75±0.81±0.9011.75±0.81±0.9011.75±0.81±0.9011.75±0.81±0.90 388 LEES 12F BABR 10.6 e+ e− → π0π0K+K− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •13.6 ±1.1 ±1.3 203 1 AUBERT 07AK BABR 10.6 e+ e− → π0π0K+K− γ1Superseded by LEES 12F.�(π+π−K0S K0L) × �(e+ e−)/�total �133�5/��(π+π−K0S K0L) × �(e+ e−)/�total �133�5/��(π+π−K0S K0L) × �(e+ e−)/�total �133�5/��(π+π−K0S K0L) × �(e+ e−)/�total �133�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT20.8±2.3±2.120.8±2.3±2.120.8±2.3±2.120.8±2.3±2.1 248 LEES 14H BABR e+ e− → π+π−K0S K0L γ�(π+π−K0S K0S) × �(e+ e−)/�total �134�5/��(π+π−K0S K0S) × �(e+ e−)/�total �134�5/��(π+π−K0S K0S) × �(e+ e−)/�total �134�5/��(π+π−K0S K0S) × �(e+ e−)/�total �134�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT9.3±0.9±0.59.3±0.9±0.59.3±0.9±0.59.3±0.9±0.5 133 LEES 14H BABR e+ e− →
π+π−K0S K0S γ�(K+K−K0S K0S) × �(e+ e−)/�total �136�5/��(K+K−K0S K0S) × �(e+ e−)/�total �136�5/��(K+K−K0S K0S) × �(e+ e−)/�total �136�5/��(K+K−K0S K0S) × �(e+ e−)/�total �136�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT2.3±0.4±0.12.3±0.4±0.12.3±0.4±0.12.3±0.4±0.1 29 LEES 14H BABR e+ e− → K0S K0S K+K− γ�(K0S π−K∗(892)++ ..) × �(e+ e−)/�total �29�5/��(K0S π−K∗(892)++ ..) × �(e+ e−)/�total �29�5/��(K0S π−K∗(892)++ ..) × �(e+ e−)/�total �29�5/��(K0S π−K∗(892)++ ..) × �(e+ e−)/�total �29�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT11.0±2.8 OUR AVERAGE11.0±2.8 OUR AVERAGE11.0±2.8 OUR AVERAGE11.0±2.8 OUR AVERAGE9.2±1.2±3.2 64 1 LEES 17D BABR e+ e− → K0S K±π∓π0 γ14.8±4.8±1.2 53 2 LEES 14H BABR e+ e− →
π+π−K0S K0S γ1Dividing by 1/2 to take into aount B(K∗(892)± → K±π∓) = 1/2.2Dividing by 1/4 to take into aount B(K∗(892) → K0S π) = 1/4.�(K0S π−K∗(892)++ ..→ K0S K0S π+π−

)
× �(e+ e−)/�total �30�5/��(K0S π−K∗(892)++ ..→ K0S K0S π+π−

)
× �(e+ e−)/�total �30�5/��(K0S π−K∗(892)++ ..→ K0S K0S π+π−

)
× �(e+ e−)/�total �30�5/��(K0S π−K∗(892)++ ..→ K0S K0S π+π−

)
× �(e+ e−)/�total �30�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT3.7±1.2±0.33.7±1.2±0.33.7±1.2±0.33.7±1.2±0.3 53 LEES 14H BABR e+ e− →

π+π−K0S K0S γ�(K0S π−K∗2(1430)++ ..) × �(e+ e−)/�total �106�5/��(K0S π−K∗2(1430)++ ..) × �(e+ e−)/�total �106�5/��(K0S π−K∗2(1430)++ ..) × �(e+ e−)/�total �106�5/��(K0S π−K∗2(1430)++ ..) × �(e+ e−)/�total �106�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT20.1±9.8±0.520.1±9.8±0.520.1±9.8±0.520.1±9.8±0.5 35 1,2 LEES 14H BABR e+ e− →
π+π−K0S K0S γ1Dividing by 1/4 to take into aount B(K∗(1430) → K0S π) = 1/4 B(K∗(1430) →K π).2 LEES 14H reports [�(J/ψ(1S) → K0S π−K∗2(1430)++ ..) × �(J/ψ(1S) → e+ e−)/�total℄ × [B(K∗2(1430) → K π)℄ = 10.0 ± 4.8 ± 0.8 eV whih we divide by our bestvalue B(K∗2(1430) → K π) = (49.9 ± 1.2)× 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(K0S π−K∗2(1430)++ ..→ K0S K0S π+π−

)
× �(e+ e−)/�total �107�5/��(K0S π−K∗2(1430)++ ..→ K0S K0S π+π−

)
× �(e+ e−)/�total �107�5/��(K0S π−K∗2(1430)++ ..→ K0S K0S π+π−

)
× �(e+ e−)/�total �107�5/��(K0S π−K∗2(1430)++ ..→ K0S K0S π+π−

)
× �(e+ e−)/�total �107�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT2.5±1.2±0.22.5±1.2±0.22.5±1.2±0.22.5±1.2±0.2 35 LEES 14H BABR e+ e− →

π+π−K0S K0S γ�(K∗(892)±K∗(892)∓) × �(e+ e−)/�total �27�5/��(K∗(892)±K∗(892)∓) × �(e+ e−)/�total �27�5/��(K∗(892)±K∗(892)∓) × �(e+ e−)/�total �27�5/��(K∗(892)±K∗(892)∓) × �(e+ e−)/�total �27�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.80±0.48±0.320.80±0.48±0.320.80±0.48±0.320.80±0.48±0.32 1 ± 5 1 LEES 14H BABR e+ e− →
π+π−K0S K0S γ1Dividing by (1/4)2 to take twie into aount B(K∗(892) → K0S π) = 1/4.



1510151015101510Meson Partile ListingsJ/ψ(1S)�(K∗(892)+K∗2(1430)−+ ..) × �(e+ e−)/�total �39�5/��(K∗(892)+K∗2(1430)−+ ..) × �(e+ e−)/�total �39�5/��(K∗(892)+K∗2(1430)−+ ..) × �(e+ e−)/�total �39�5/��(K∗(892)+K∗2(1430)−+ ..) × �(e+ e−)/�total �39�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT18.6±16.1±0.418.6±16.1±0.418.6±16.1±0.418.6±16.1±0.4 8 ± 8 1,2 LEES 14H BABR e+ e− →
π+π−K0S K0S γ1Dividing by (1/4)2 to take into aount B(K∗(892) → K0S π) = 1/4 and B(K∗(1430) →K0S π) = 1/4 B(K∗(1430) → K π).2 LEES 14H reports [�(J/ψ(1S) → K∗(892)+K∗2(1430)−+ ..) × �(J/ψ(1S) →e+ e−)/�total℄ × [B(K∗2(1430) → K π)℄ = 9.28 ± 8.0 ± 0.32 eV whih we divide byour best value B(K∗2(1430) → K π) = (49.9 ± 1.2) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(K∗(892)+K∗2(1430)−+ ..→ K∗(892)+K0S π−+ ..) × �(e+ e−)/�total �40�5/��(K∗(892)+K∗2(1430)−+ ..→ K∗(892)+K0S π−+ ..) × �(e+ e−)/�total �40�5/��(K∗(892)+K∗2(1430)−+ ..→ K∗(892)+K0S π−+ ..) × �(e+ e−)/�total �40�5/��(K∗(892)+K∗2(1430)−+ ..→ K∗(892)+K0S π−+ ..) × �(e+ e−)/�total �40�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT2.32±2.00±0.082.32±2.00±0.082.32±2.00±0.082.32±2.00±0.08 8 ± 8 1 LEES 14H BABR e+ e− →
π+π−K0S K0S γ1Dividing by 1/4 to take into aount B(K∗(892) → K0S π) = 1/4.�(φK0S K0S) × �(e+ e−)/�total �66�5/��(φK0S K0S) × �(e+ e−)/�total �66�5/��(φK0S K0S) × �(e+ e−)/�total �66�5/��(φK0S K0S) × �(e+ e−)/�total �66�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT3.25±0.84±0.033.25±0.84±0.033.25±0.84±0.033.25±0.84±0.03 29 1 LEES 14H BABR e+ e− → K0S K0S K+K− γ1 LEES 14H reports [�(J/ψ(1S) → φK0S K0S ) × �(J/ψ(1S) → e+ e−)/�total℄ ×[B(φ(1020) → K+K−)℄ = 1.6 ± 0.4 ± 0.1 eV whih we divide by our best valueB(φ(1020) → K+K−) = (49.2 ± 0.5) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(φ f ′2(1525)) × �(e+ e−)/�total �74�5/��(φ f ′2(1525)) × �(e+ e−)/�total �74�5/��(φ f ′2(1525)) × �(e+ e−)/�total �74�5/��(φ f ′2(1525)) × �(e+ e−)/�total �74�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT8.1±3.2±0.28.1±3.2±0.28.1±3.2±0.28.1±3.2±0.2 11 1,2 LEES 14H BABR e+ e− → K0S K0S K+K− γ1Dividing by 1/4 to take into aount B(f ′2(1525) → K0S K0S ) = 1/4 B(f ′2(1525) →K K) and using B(φ → K+K−) = (48.9 ± 0.5)%.2 LEES 14H reports [�(J/ψ(1S) → φ f ′2(1525)) × �(J/ψ(1S) → e+ e−)/�total℄

× [B(f ′2(1525) → K K)℄ = 7.2 ± 2.8 ± 0.3 eV whih we divide by our best valueB(f ′2(1525) → K K) = (88.7 ± 2.2)× 10−2. Our �rst error is their experiment's errorand our seond error is the systemati error from using our best value.�(K+K− f ′2(1525)) × �(e+ e−)/�total �73�5/��(K+K− f ′2(1525)) × �(e+ e−)/�total �73�5/��(K+K− f ′2(1525)) × �(e+ e−)/�total �73�5/��(K+K− f ′2(1525)) × �(e+ e−)/�total �73�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT5.8±1.9±0.15.8±1.9±0.15.8±1.9±0.15.8±1.9±0.1 16 1,2 LEES 14H BABR e+ e− → K0S K0S K+K− γ1Dividing by 1/4 to take into aount B(f ′2(1525) → K0S K0S ) = 1/4 B(f ′2(1525) →K K).2 LEES 14H reports [�(J/ψ(1S) → K+K− f ′2(1525)) × �(J/ψ(1S) → e+ e−)/�total℄
× [B(f ′2(1525) → K K)℄ = 5.12 ± 1.68 ± 0.20 eV whih we divide by our best valueB(f ′2(1525) → K K) = (88.7 ± 2.2)× 10−2. Our �rst error is their experiment's errorand our seond error is the systemati error from using our best value.�(K0S K0L η) × �(e+ e−)/�total �146�5/��(K0S K0L η) × �(e+ e−)/�total �146�5/��(K0S K0L η) × �(e+ e−)/�total �146�5/��(K0S K0L η) × �(e+ e−)/�total �146�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT8.0±1.8±0.48.0±1.8±0.48.0±1.8±0.48.0±1.8±0.4 45 LEES 17A BABR e+ e− → K0S K0L ηγ�(ηK±K0S π∓) × �(e+ e−)/�total �58�5/��(ηK±K0S π∓) × �(e+ e−)/�total �58�5/��(ηK±K0S π∓) × �(e+ e−)/�total �58�5/��(ηK±K0S π∓) × �(e+ e−)/�total �58�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT7.3±1.4±0.47.3±1.4±0.47.3±1.4±0.47.3±1.4±0.4 44 LEES 17D BABR e+ e− → K0S K±π∓π0 γ�(K∗(892)0K+π−+ ..) × �(e+ e−)/�total �51�5/��(K∗(892)0K+π−+ ..) × �(e+ e−)/�total �51�5/��(K∗(892)0K+π−+ ..) × �(e+ e−)/�total �51�5/��(K∗(892)0K+π−+ ..) × �(e+ e−)/�total �51�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT42.6±4.8±7.242.6±4.8±7.242.6±4.8±7.242.6±4.8±7.2 99 1 LEES 17D BABR e+ e− → K0S K±π∓π0 γ1Dividing by 1/6 to aount for B(K∗(892)0 → K0S π0)=1/6.�(π0π0K0S K0L) × �(e+ e−)/�total �139�5/��(π0π0K0S K0L) × �(e+ e−)/�total �139�5/��(π0π0K0S K0L) × �(e+ e−)/�total �139�5/��(π0π0K0S K0L) × �(e+ e−)/�total �139�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT10.3±2.3±0.510.3±2.3±0.510.3±2.3±0.510.3±2.3±0.5 47 LEES 17A BABR e+ e− → K0S K0Lπ0π0 γ�(K0S K0Lπ0) × �(e+ e−)/�total �143�5/��(K0S K0Lπ0) × �(e+ e−)/�total �143�5/��(K0S K0Lπ0) × �(e+ e−)/�total �143�5/��(K0S K0Lπ0) × �(e+ e−)/�total �143�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT11.4±1.3±0.611.4±1.3±0.611.4±1.3±0.611.4±1.3±0.6 182 LEES 17A BABR e+ e− → K0S K0Lπ0 γ�(K∗(892)0K0+ ..→ K0S K0Lπ0) × �(e+ e−)/�total �144�5/��(K∗(892)0K0+ ..→ K0S K0Lπ0) × �(e+ e−)/�total �144�5/��(K∗(892)0K0+ ..→ K0S K0Lπ0) × �(e+ e−)/�total �144�5/��(K∗(892)0K0+ ..→ K0S K0Lπ0) × �(e+ e−)/�total �144�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT6.7±0.9±0.46.7±0.9±0.46.7±0.9±0.46.7±0.9±0.4 106 LEES 17A BABR e+ e− → K0S K0Lπ0 γ�(K∗2(1430)0K0+ ..→ K0S K0Lπ0) × �(e+ e−)/�total �145�5/��(K∗2(1430)0K0+ ..→ K0S K0Lπ0) × �(e+ e−)/�total �145�5/��(K∗2(1430)0K0+ ..→ K0S K0Lπ0) × �(e+ e−)/�total �145�5/��(K∗2(1430)0K0+ ..→ K0S K0Lπ0) × �(e+ e−)/�total �145�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT2.4±0.7±0.12.4±0.7±0.12.4±0.7±0.12.4±0.7±0.1 37 LEES 17A BABR e+ e− → K0S K0Lπ0 γ

�(2(π+π−)) × �(e+ e−)/�total �147�5/��(2(π+π−)) × �(e+ e−)/�total �147�5/��(2(π+π−)) × �(e+ e−)/�total �147�5/��(2(π+π−)) × �(e+ e−)/�total �147�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT20.4±0.9±0.420.4±0.9±0.420.4±0.9±0.420.4±0.9±0.4 LEES 12E BABR 10.6 e+ e− → 2π+2π− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •19.5±1.4±1.3 270 1 AUBERT 05D BABR 10.6 e+ e− → 2(π+π−)γ1Superseded by LEES 12E.�(3(π+π−)) × �(e+ e−)/�total �148�5/��(3(π+π−)) × �(e+ e−)/�total �148�5/��(3(π+π−)) × �(e+ e−)/�total �148�5/��(3(π+π−)) × �(e+ e−)/�total �148�5/�VALUE (10−2 keV) EVTS DOCUMENT ID TECN COMMENT2.37±0.16±0.142.37±0.16±0.142.37±0.16±0.142.37±0.16±0.14 496 AUBERT 06D BABR 10.6 e+ e− → 3(π+π−)γ�(2(π+π−π0)) × �(e+ e−)/�total �149�5/��(2(π+π−π0)) × �(e+ e−)/�total �149�5/��(2(π+π−π0)) × �(e+ e−)/�total �149�5/��(2(π+π−π0)) × �(e+ e−)/�total �149�5/�VALUE (10−2 keV) EVTS DOCUMENT ID TECN COMMENT8.9±0.5±1.08.9±0.5±1.08.9±0.5±1.08.9±0.5±1.0 761 AUBERT 06D BABR 10.6 e+ e− → 2(π+π−π0)γ�(2(π+π−)η) × �(e+ e−)/�total �150�5/��(2(π+π−)η) × �(e+ e−)/�total �150�5/��(2(π+π−)η) × �(e+ e−)/�total �150�5/��(2(π+π−)η) × �(e+ e−)/�total �150�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT13.1±2.4±0.113.1±2.4±0.113.1±2.4±0.113.1±2.4±0.1 85 1 AUBERT 07AU BABR 10.6 e+ e− → 2(π+π−)ηγ1AUBERT 07AU reports [�(J/ψ(1S) → 2(π+π−)η) × �(J/ψ(1S) → e+ e−)/�total℄× [B(η → 2γ)℄ = 5.16 ± 0.85 ± 0.39 eV whih we divide by our best value B(η →2γ) = (39.41 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.�(pp) × �(e+ e−)/�total �152�5/��(pp) × �(e+ e−)/�total �152�5/��(pp) × �(e+ e−)/�total �152�5/��(pp) × �(e+ e−)/�total �152�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT11.9±0.6 OUR AVERAGE11.9±0.6 OUR AVERAGE11.9±0.6 OUR AVERAGE11.9±0.6 OUR AVERAGE Error inludes sale fator of 1.8. See the ideogram below.11.3±0.4±0.3 821 1 LEES 13O BABR e+ e− → pp γ12.9±0.4±0.4 918 2 LEES 13Y BABR e+ e− → pp γ9.7±1.7 3 ARMSTRONG 93B E760 pp → e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •12.0±0.6±0.5 438 4 AUBERT 06B BABR e+ e− → pp γ1 ISR photon reonstruted in the detetor2 ISR photon undeteted3Using �total = 85.5+6.1

−5.8 MeV.4 Superseded by LEES 13O
WEIGHTED AVERAGE
11.9±0.6 (Error scaled by 1.8)

ARMSTRONG 93B E760 1.7
LEES 13Y BABR 3.2
LEES 13O BABR 1.4

χ2

       6.2
(Confidence Level = 0.044)

6 8 10 12 14 16 18�(pp) × �(e+ e−)/�total (eV)�(�0�0) × �(e+ e−)/�total �165�5/��(�0�0) × �(e+ e−)/�total �165�5/��(�0�0) × �(e+ e−)/�total �165�5/��(�0�0) × �(e+ e−)/�total �165�5/�VALUE (eV) DOCUMENT ID TECN COMMENT6.4±1.2±0.66.4±1.2±0.66.4±1.2±0.66.4±1.2±0.6 AUBERT 07BD BABR 10.6 e+ e− → �0�0 γ�(2(π+π−)K+K−) × �(e+ e−)/�total �166�5/��(2(π+π−)K+K−) × �(e+ e−)/�total �166�5/��(2(π+π−)K+K−) × �(e+ e−)/�total �166�5/��(2(π+π−)K+K−) × �(e+ e−)/�total �166�5/�VALUE (10−2 keV) EVTS DOCUMENT ID TECN COMMENT2.75±0.23±0.172.75±0.23±0.172.75±0.23±0.172.75±0.23±0.17 205 AUBERT 06D BABR 10.6 e+ e− →K+K− 2(π+π−)γ�(��) × �(e+ e−)/�total �172�5/��(��) × �(e+ e−)/�total �172�5/��(��) × �(e+ e−)/�total �172�5/��(��) × �(e+ e−)/�total �172�5/�VALUE (eV) DOCUMENT ID TECN COMMENT10.7±0.9±0.710.7±0.9±0.710.7±0.9±0.710.7±0.9±0.7 AUBERT 07BD BABR 10.6 e+ e− → ��γ�(2(K+K−)) × �(e+ e−)/�total �175�5/��(2(K+K−)) × �(e+ e−)/�total �175�5/��(2(K+K−)) × �(e+ e−)/�total �175�5/��(2(K+K−)) × �(e+ e−)/�total �175�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT4.00±0.33±0.294.00±0.33±0.294.00±0.33±0.294.00±0.33±0.29 287 ± 24 LEES 12F BABR 10.6 e+ e− → 2(K+K−)γ
• • • We do not use the following data for averages, �ts, limits, et. • • •4.11±0.39±0.30 156 ± 15 1 AUBERT 07AK BABR 10.6 e+ e− → 2(K+K−)γ4.0 ±0.7 ±0.6 38 2 AUBERT 05D BABR 10.6 e+ e− → 2(K+K−)γ1Superseded by LEES 12F.2 Superseded by AUBERT 07AK.



1511151115111511See key on page 885 Meson Partile ListingsJ/ψ(1S)�(K+K−) × �(e+ e−)/�total �177�5/��(K+K−) × �(e+ e−)/�total �177�5/��(K+K−) × �(e+ e−)/�total �177�5/��(K+K−) × �(e+ e−)/�total �177�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1.78±0.11±0.05 462 1 LEES 15J BABR e+ e− → K+K− γ1.94±0.11±0.05 462 2 LEES 15J BABR e+ e− → K+K− γ1.42±0.23±0.08 51 3 LEES 13Q BABR e+ e− → K+K− γ1 sinφ > 0.2 sinφ < 0.3 Interferene with non-resonant K+K− prodution not taken into aount.J/ψ(1S) BRANCHING RATIOSJ/ψ(1S) BRANCHING RATIOSJ/ψ(1S) BRANCHING RATIOSJ/ψ(1S) BRANCHING RATIOSFor the �rst four branhing ratios, see also the partial widths, and (partialwidths) × �(e+ e−)/�total above.�(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.877±0.005 OUR AVERAGE0.877±0.005 OUR AVERAGE0.877±0.005 OUR AVERAGE0.877±0.005 OUR AVERAGE0.878±0.005 BAI 95B BES e+ e−0.86 ±0.02 BOYARSKI 75 MRK1 e+ e−�(virtualγ → hadrons)/�total �2/��(virtualγ → hadrons)/�total �2/��(virtualγ → hadrons)/�total �2/��(virtualγ → hadrons)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.135±0.0030.135±0.0030.135±0.0030.135±0.003 1,2 SETH 04 RVUE e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •0.17 ±0.02 1 BOYARSKI 75 MRK1 e+ e−1 Inluded in �(hadrons)/�total.2Using B(J/ψ → ℓ+ ℓ−) = (5.90 ± 0.09)% from RPP-2002 and R = 2.28 ± 0.04determined by a �t to data from BAI 00 and BAI 02C.�(g g g)/�total �3/��(g g g)/�total �3/��(g g g)/�total �3/��(g g g)/�total �3/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT64.1±1.064.1±1.064.1±1.064.1±1.0 6 M 1 BESSON 08 CLEO ψ(2S) → π+π−+ hadrons1Calulated using the value �(γ g g)/�(g g g) = 0.137 ± 0.001 ± 0.016 ± 0.004 fromBESSON 08 and the PDG 08 values of B(ℓ+ ℓ−), B(virtual γ → hadrons), and B(γ η ).The statistial error is negligible and the systemati error is partially orrelated with thatof �(γ g g)/�total measurement of BESSON 08.�(γ g g)/�total �4/��(γ g g)/�total �4/��(γ g g)/�total �4/��(γ g g)/�total �4/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT8.79±1.058.79±1.058.79±1.058.79±1.05 200 k 1 BESSON 08 CLEO ψ(2S) → π+π− γ + hadrons1Calulated using the value �(γ g g)/�(g g g) = 0.137 ± 0.001 ± 0.016 ± 0.004 fromBESSON 08 and the value of �(g g g)/�total . The statistial error is negligible andthe systemati error is partially orrelated with that of �(g g g)/�total measurement ofBESSON 08.�(γ g g)/�(g g g) �4/�3�(γ g g)/�(g g g) �4/�3�(γ g g)/�(g g g) �4/�3�(γ g g)/�(g g g) �4/�3VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT13.7±0.1±0.713.7±0.1±0.713.7±0.1±0.713.7±0.1±0.7 6 M BESSON 08 CLEO ψ(2S) → π+π− J/ψ�(e+ e−)/�total �5/��(e+ e−)/�total �5/��(e+ e−)/�total �5/��(e+ e−)/�total �5/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT5.971±0.032 OUR AVERAGE5.971±0.032 OUR AVERAGE5.971±0.032 OUR AVERAGE5.971±0.032 OUR AVERAGE5.983±0.007±0.037 720k ABLIKIM 13R BES3 ψ(2S) → J/ψπ+ π−5.945±0.067±0.042 15k LI 05C CLEO ψ(2S) → J/ψπ+ π−5.90 ±0.05 ±0.10 BAI 98D BES ψ(2S) → J/ψπ+ π−6.09 ±0.33 BAI 95B BES e+ e−5.92 ±0.15 ±0.20 COFFMAN 92 MRK3 ψ(2S) → J/ψπ+ π−6.9 ±0.9 BOYARSKI 75 MRK1 e+ e−�(e+ e−γ

)/�total �6/��(e+ e−γ
)/�total �6/��(e+ e−γ
)/�total �6/��(e+ e−γ
)/�total �6/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT8.8±1.3±0.48.8±1.3±0.48.8±1.3±0.48.8±1.3±0.4 1 ARMSTRONG 96 E760 pp → e+ e− γ1For Eγ > 100 MeV.�(µ+µ−

)/�total �7/��(µ+µ−
)/�total �7/��(µ+µ−
)/�total �7/��(µ+µ−
)/�total �7/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT5.961±0.033 OUR AVERAGE5.961±0.033 OUR AVERAGE5.961±0.033 OUR AVERAGE5.961±0.033 OUR AVERAGE5.973±0.007±0.038 770k ABLIKIM 13R BES3 ψ(2S) → J/ψπ+ π−5.960±0.065±0.050 17k LI 05C CLEO ψ(2S) → J/ψπ+ π−5.84 ±0.06 ±0.10 BAI 98D BES ψ(2S) → J/ψπ+ π−6.08 ±0.33 BAI 95B BES e+ e−5.90 ±0.15 ±0.19 COFFMAN 92 MRK3 ψ(2S) → J/ψπ+ π−6.9 ±0.9 BOYARSKI 75 MRK1 e+ e−�(e+ e−)/�(µ+µ−

) �5/�7�(e+ e−)/�(µ+µ−
) �5/�7�(e+ e−)/�(µ+µ−
) �5/�7�(e+ e−)/�(µ+µ−
) �5/�7VALUE DOCUMENT ID TECN COMMENT1.0016±0.0031 OUR AVERAGE1.0016±0.0031 OUR AVERAGE1.0016±0.0031 OUR AVERAGE1.0016±0.0031 OUR AVERAGE1.0022±0.0044±0.0048 1 AULCHENKO 14 KEDR 3.097 e+ e− → e+ e−,µ+µ−1.0017±0.0017±0.0033 2 ABLIKIM 13R BES3 ψ(2S) → J/ψπ+π−1.002 ±0.021 ±0.013 3 ANASHIN 10 KEDR 3.097 e+ e− → e+ e−,µ+µ−0.997 ±0.012 ±0.006 LI 05C CLEO ψ(2S) → J/ψπ+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •1.011 ±0.013 ±0.016 BAI 98D BES ψ(2S) → J/ψπ+π−1.00 ±0.07 BAI 95B BES e+ e−1.00 ±0.05 BOYARSKI 75 MRK1 e+ e−0.91 ±0.15 ESPOSITO 75B FRAM e+ e−0.93 ±0.10 FORD 75 SPEC e+ e−1From 235.3k J/ψ → e+ e− and 156.6k J/ψ → µ+µ− observed events.2Not independent of the orresponding measurements of �(e+ e-)/�total and �(mu+mu-)/�total.3Not independent of the orresponding measurements of �(e+ e−) × �(e+ e−)/�totaland �(µ+µ−) × �(e+ e−)/�total.HADRONIC DECAYSHADRONIC DECAYSHADRONIC DECAYSHADRONIC DECAYS�(ρπ)/�total �8/��(ρπ)/�total �8/��(ρπ)/�total �8/��(ρπ)/�total �8/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.69 ±0.15 OUR AVERAGE1.69 ±0.15 OUR AVERAGE1.69 ±0.15 OUR AVERAGE1.69 ±0.15 OUR AVERAGE Error inludes sale fator of 2.4. See the ideogram below.2.18 ±0.19 1,2 AUBERT,B 04N BABR 10.6 e+ e− →
π+π−π0 γ2.184±0.005±0.201 220k 2,3 BAI 04H BES e+ e− → J/ψ →
π+π−π02.091±0.021±0.116 2,4 BAI 04H BES ψ(2S) → π+π− J/ψ1.21 ±0.20 BAI 96D BES e+ e− → ρπ1.42 ±0.01 ±0.19 COFFMAN 88 MRK3 e+ e−1.3 ±0.3 150 FRANKLIN 83 MRK2 e+ e−1.6 ±0.4 183 ALEXANDER 78 PLUT e+ e−1.33 ±0.21 BRANDELIK 78B DASP e+ e−1.0 ±0.2 543 BARTEL 76 CNTR e+ e−1.3 ±0.3 153 JEAN-MARIE 76 MRK1 e+ e−1From the ratio of �(e+ e−) B(π+π−π0) and �(e+ e−) B(µ+ µ−) (AUBERT 04).2Not independent of their B(π+π−π0).3 From J/ψ → π+π−π0 events diretly.4Obtained omparing the rates for π+π−π0 and µ+µ−, using J/ψ events produed via

ψ(2S) → π+π− J/ψ and with B(J/ψ → µ+µ−) = 5.88 ± 0.10%.
WEIGHTED AVERAGE
1.69±0.15 (Error scaled by 2.4)

JEAN-MARIE 76 MRK1 1.7
BARTEL 76 CNTR 12.0
BRANDELIK 78B DASP 3.0
ALEXANDER 78 PLUT 0.1
FRANKLIN 83 MRK2 1.7
COFFMAN 88 MRK3 2.0
BAI 96D BES 5.8
BAI 04H BES 11.4
BAI 04H BES 6.0
AUBERT,B 04N BABR 6.6

χ2

      50.3
(Confidence Level < 0.0001)

0 0.5 1 1.5 2 2.5 3 3.5�(ρπ)/�total (units 10−2)�(ρ0π0)/�(ρπ) �9/�8�(ρ0π0)/�(ρπ) �9/�8�(ρ0π0)/�(ρπ) �9/�8�(ρ0π0)/�(ρπ) �9/�8VALUE DOCUMENT ID TECN COMMENT0.328±0.005±0.0270.328±0.005±0.0270.328±0.005±0.0270.328±0.005±0.027 COFFMAN 88 MRK3 e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •0.35 ±0.08 ALEXANDER 78 PLUT e+ e−0.32 ±0.08 BRANDELIK 78B DASP e+ e−0.39 ±0.11 BARTEL 76 CNTR e+ e−0.37 ±0.09 JEAN-MARIE 76 MRK1 e+ e−�(ρπ)/�(π+π−π0) �8/�129�(ρπ)/�(π+π−π0) �8/�129�(ρπ)/�(π+π−π0) �8/�129�(ρπ)/�(π+π−π0) �8/�129VALUE EVTS DOCUMENT ID TECN COMMENT1.142±0.011±0.0261.142±0.011±0.0261.142±0.011±0.0261.142±0.011±0.026 20K 1 LEES 17C BABR J/ψ → π+π−π0
• • • We do not use the following data for averages, �ts, limits, et. • • •1.331±0.033 20K 2 LEES 17C BABR J/ψ → π+π−π01From a Dalitz plot analysis in an isobar model.2 From a Dalitz plot analysis in a Veneziano model.�(ρ(1450)π→ π+π−π0)/�(π+π−π0) �12/�129�(ρ(1450)π→ π+π−π0)/�(π+π−π0) �12/�129�(ρ(1450)π→ π+π−π0)/�(π+π−π0) �12/�129�(ρ(1450)π→ π+π−π0)/�(π+π−π0) �12/�129VALUE (%) EVTS DOCUMENT ID TECN COMMENT10.9 ±1.7 ±2.710.9 ±1.7 ±2.710.9 ±1.7 ±2.710.9 ±1.7 ±2.7 20K 1 LEES 17C BABR J/ψ → π+π−π0
• • • We do not use the following data for averages, �ts, limits, et. • • •0.80±0.27 20K 2 LEES 17C BABR J/ψ → π+π−π01From a Dalitz plot analysis in an isobar model.2 From a Dalitz plot analysis in a Veneziano model.



1512151215121512MesonPartile ListingsJ/ψ(1S)�(ρ(1450)0π0 → K+K−π0)/�(K+K−π0) �14/�141�(ρ(1450)0π0 → K+K−π0)/�(K+K−π0) �14/�141�(ρ(1450)0π0 → K+K−π0)/�(K+K−π0) �14/�141�(ρ(1450)0π0 → K+K−π0)/�(K+K−π0) �14/�141VALUE (%) EVTS DOCUMENT ID TECN COMMENT9.3±2.0±0.69.3±2.0±0.69.3±2.0±0.69.3±2.0±0.6 2K 1 LEES 17C BABR J/ψ → K+K−π01From a Dalitz plot analysis in an isobar model.�(ρ(1450)±π∓ → K0S K±π∓
)/�(K0S K±π∓

) �13/�142�(ρ(1450)±π∓ → K0S K±π∓
)/�(K0S K±π∓

) �13/�142�(ρ(1450)±π∓ → K0S K±π∓
)/�(K0S K±π∓

) �13/�142�(ρ(1450)±π∓ → K0S K±π∓
)/�(K0S K±π∓

) �13/�142VALUE (%) EVTS DOCUMENT ID TECN COMMENT6.3±0.8±0.66.3±0.8±0.66.3±0.8±0.66.3±0.8±0.6 4K 1 LEES 17C BABR J/ψ → K0S K±π∓1From a Dalitz plot analysis in an isobar model.�(ρ(1450)η′(958)→ π+π− η′(958))/�total �15/��(ρ(1450)η′(958)→ π+π− η′(958))/�total �15/��(ρ(1450)η′(958)→ π+π− η′(958))/�total �15/��(ρ(1450)η′(958)→ π+π− η′(958))/�total �15/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT3.28±0.55±0.443.28±0.55±0.443.28±0.55±0.443.28±0.55±0.44 119 1 ABLIKIM 17AK BES3 J/ψ → π+π− η′1From a partial wave analysis of the deay J/ψ → π+π− η′.�(ρ3(1690)π→ π+π−π0)/�(π+π−π0) �20/�129�(ρ3(1690)π→ π+π−π0)/�(π+π−π0) �20/�129�(ρ3(1690)π→ π+π−π0)/�(π+π−π0) �20/�129�(ρ3(1690)π→ π+π−π0)/�(π+π−π0) �20/�129VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •4.0±0.8 20K 1 LEES 17C BABR J/ψ → π+π−π01From a Dalitz plot analysis in a Veneziano model.�(ρ(1700)π→ π+π−π0)/�(π+π−π0) �17/�129�(ρ(1700)π→ π+π−π0)/�(π+π−π0) �17/�129�(ρ(1700)π→ π+π−π0)/�(π+π−π0) �17/�129�(ρ(1700)π→ π+π−π0)/�(π+π−π0) �17/�129VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT8±2±58±2±58±2±58±2±5 20K 1 LEES 17C BABR J/ψ → π+π−π0
• • • We do not use the following data for averages, �ts, limits, et. • • •22±6 20K 2 LEES 17C BABR J/ψ → π+π−π01From a Dalitz plot analysis in an isobar model.2 From a Dalitz plot analysis in a Veneziano model.�(ρ(2150)π→ π+π−π0)/�(π+π−π0) �19/�129�(ρ(2150)π→ π+π−π0)/�(π+π−π0) �19/�129�(ρ(2150)π→ π+π−π0)/�(π+π−π0) �19/�129�(ρ(2150)π→ π+π−π0)/�(π+π−π0) �19/�129VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4± 1±204± 1±204± 1±204± 1±20 20K 1 LEES 17C BABR J/ψ → π+π−π0
• • • We do not use the following data for averages, �ts, limits, et. • • •600±250 20K 2 LEES 17C BABR J/ψ → π+π−π01From a Dalitz plot analysis in an isobar model.2 From a Dalitz plot analysis in a Veneziano model.�(a2(1320)ρ)/�total �21/��(a2(1320)ρ)/�total �21/��(a2(1320)ρ)/�total �21/��(a2(1320)ρ)/�total �21/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT10.9±2.2 OUR AVERAGE10.9±2.2 OUR AVERAGE10.9±2.2 OUR AVERAGE10.9±2.2 OUR AVERAGE11.7±0.7±2.5 7584 AUGUSTIN 89 DM2 J/ψ → ρ0 ρ±π∓8.4±4.5 36 VANNUCCI 77 MRK1 e+ e− → 2(π+π−)π0�(ωπ+π+π−π−

)/�total �22/��(ωπ+π+π−π−
)/�total �22/��(ωπ+π+π−π−
)/�total �22/��(ωπ+π+π−π−
)/�total �22/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT85±3485±3485±3485±34 140 VANNUCCI 77 MRK1 e+ e− → 3(π+π−)π0�(ωπ+π−π0)/�total �23/��(ωπ+π−π0)/�total �23/��(ωπ+π−π0)/�total �23/��(ωπ+π−π0)/�total �23/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.40±0.06±0.040.40±0.06±0.040.40±0.06±0.040.40±0.06±0.04 170 1 AUBERT 06D BABR 10.6 e+ e− → ωπ+π−π0 γ1Using �(J/ψ → e+ e−) = 5.52 ± 0.14 ± 0.04 keV.�(ωπ+π−

)/�total �24/��(ωπ+π−
)/�total �24/��(ωπ+π−
)/�total �24/��(ωπ+π−
)/�total �24/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT8.6±0.7 OUR AVERAGE8.6±0.7 OUR AVERAGE8.6±0.7 OUR AVERAGE8.6±0.7 OUR AVERAGE Error inludes sale fator of 1.1.9.7±0.6±0.6 788 1 AUBERT 07AU BABR 10.6 e+ e− → ωπ+π− γ7.0±1.6 18058 AUGUSTIN 89 DM2 J/ψ → 2(π+π−)π07.8±1.6 215 BURMESTER 77D PLUT e+ e−6.8±1.9 348 VANNUCCI 77 MRK1 e+ e− → 2(π+π−)π01AUBERT 07AU quotes �J/ψ

ee
·B(J/ψ → ωπ+π−) ·B(ω → 3π) = 47.8 ± 3.1± 3.2 eV.�(ω f2(1270))/�total �25/��(ω f2(1270))/�total �25/��(ω f2(1270))/�total �25/��(ω f2(1270))/�total �25/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT4.3±0.6 OUR AVERAGE4.3±0.6 OUR AVERAGE4.3±0.6 OUR AVERAGE4.3±0.6 OUR AVERAGE4.3±0.2±0.6 5860 AUGUSTIN 89 DM2 e+ e−4.0±1.6 70 BURMESTER 77D PLUT e+ e−

• • • We do not use the following data for averages, �ts, limits, et. • • •1.9±0.8 81 VANNUCCI 77 MRK1 e+ e− → 2(π+π−)π0�(K∗(892)0K∗(892)0)/�total �26/��(K∗(892)0K∗(892)0)/�total �26/��(K∗(892)0K∗(892)0)/�total �26/��(K∗(892)0K∗(892)0)/�total �26/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •2.3±0.7±0.1 25 ± 8 1 AUBERT 07AK BABR 10.6 e+ e− →

π+π−K+K− γ
<5 90 VANNUCCI 77 MRK1 e+ e− → π+π−K+K−1Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → K∗(892)0K∗(892)0)/�total℄ × [�(J/ψ(1S) → e+ e−)℄ = (1.28 ± 0.40 ± 0.11)×10−3 keV whih we divideby our best value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.

�(K∗(892)±K∗(892)∓)/�total �27/��(K∗(892)±K∗(892)∓)/�total �27/��(K∗(892)±K∗(892)∓)/�total �27/��(K∗(892)±K∗(892)∓)/�total �27/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.00±0.19+0.11
−0.321.00±0.19+0.11
−0.321.00±0.19+0.11
−0.321.00±0.19+0.11
−0.32 323 ABLIKIM 10E BES2 J/ψ → K±K0S π∓π0�(K∗(892)±K∗(700)∓)/�total �28/��(K∗(892)±K∗(700)∓)/�total �28/��(K∗(892)±K∗(700)∓)/�total �28/��(K∗(892)±K∗(700)∓)/�total �28/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.09±0.18+0.94
−0.541.09±0.18+0.94
−0.541.09±0.18+0.94
−0.541.09±0.18+0.94
−0.54 655 ABLIKIM 10E BES2 J/ψ → K±K0S π∓π0�(ηK∗(892)0K∗(892)0)/�total �31/��(ηK∗(892)0K∗(892)0)/�total �31/��(ηK∗(892)0K∗(892)0)/�total �31/��(ηK∗(892)0K∗(892)0)/�total �31/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.15±0.13±0.221.15±0.13±0.221.15±0.13±0.221.15±0.13±0.22 209 ABLIKIM 10C BES2 J/ψ → ηK+π−K−π+�(K∗(892)0K∗2(1430)0+ ..)/�total �38/��(K∗(892)0K∗2(1430)0+ ..)/�total �38/��(K∗(892)0K∗2(1430)0+ ..)/�total �38/��(K∗(892)0K∗2(1430)0+ ..)/�total �38/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •5.9±0.6±0.2 317 ± 23 1,2 AUBERT 07AK BABR 10.6 e+ e− →
π+π−K+K−γ6.7±2.6 40 VANNUCCI 77 MRK1 e+ e− → π+π−K+K−1Using B(K∗2(1430)0 → K π) = (49.9 ± 1.2)%.2 Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → K∗(892)0K∗2(1430)0+..)/�total℄ × [�(J/ψ(1S) → e+ e−)℄ = (32.9 ± 2.3 ± 2.7) × 10−3 keV whih wedivide by our best value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rsterror is their experiment's error and our seond error is the systemati error from usingour best value.�(ωK∗(892)K+ ..)/�total �42/��(ωK∗(892)K+ ..)/�total �42/��(ωK∗(892)K+ ..)/�total �42/��(ωK∗(892)K+ ..)/�total �42/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT61 ± 9 OUR AVERAGE61 ± 9 OUR AVERAGE61 ± 9 OUR AVERAGE61 ± 9 OUR AVERAGE62.0± 6.8±10.6 899 ± 98 ABLIKIM 08E BES2 J/ψ → ωK0S K±π∓65.3±10.2±13.5 176 ± 28 ABLIKIM 08E BES2 J/ψ → ωK+K−π053 ±14 ±14 530± 140 BECKER 87 MRK3 e+ e− → hadrons�(K+K∗(892)−+ ..)/�total �45/��(K+K∗(892)−+ ..)/�total �45/��(K+K∗(892)−+ ..)/�total �45/��(K+K∗(892)−+ ..)/�total �45/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT5.12±0.30 OUR AVERAGE5.12±0.30 OUR AVERAGE5.12±0.30 OUR AVERAGE5.12±0.30 OUR AVERAGE5.2 ±0.4 ±0.1 1 AUBERT 08S BABR 10.6 e+ e− →K+K∗(892)− γ4.57±0.17±0.70 2285 JOUSSET 90 DM2 J/ψ → hadrons5.26±0.13±0.53 COFFMAN 88 MRK3 J/ψ → K±K0S π∓,K+K−π0

• • • We do not use the following data for averages, �ts, limits, et. • • •2.6 ±0.6 24 FRANKLIN 83 MRK2 J/ψ → K+K−π03.2 ±0.6 48 VANNUCCI 77 MRK1 J/ψ → K±K0S π∓4.1 ±1.2 39 BRAUNSCH... 76 DASP J/ψ → K±X1AUBERT 08S reports [�(J/ψ(1S) → K+K∗(892)−+ ..)/�total℄ × [�(J/ψ(1S) →e+ e−)℄ = (29.0±1.7±1.3)×10−3 keV whih we divide by our best value �(J/ψ(1S) →e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(K+K∗(892)−+ ..→ K+K−π0)/�total �46/��(K+K∗(892)−+ ..→ K+K−π0)/�total �46/��(K+K∗(892)−+ ..→ K+K−π0)/�total �46/��(K+K∗(892)−+ ..→ K+K−π0)/�total �46/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.97±0.20±0.051.97±0.20±0.051.97±0.20±0.051.97±0.20±0.05 155 1 AUBERT 08S BABR 10.6 e+ e− → K+K−π0 γ1AUBERT 08S reports [�(J/ψ(1S) → K+K∗(892)−+ .. → K+K−π0)/�total℄ ×[�(J/ψ(1S) → e+ e−)℄ = (10.96 ± 0.85 ± 0.70)× 10−3 keV whih we divide by ourbest value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(K+K∗(892)−+ ..→ K+K−π0)/�(K+K−π0) �46/�141�(K+K∗(892)−+ ..→ K+K−π0)/�(K+K−π0) �46/�141�(K+K∗(892)−+ ..→ K+K−π0)/�(K+K−π0) �46/�141�(K+K∗(892)−+ ..→ K+K−π0)/�(K+K−π0) �46/�141VALUE (%) EVTS DOCUMENT ID TECN COMMENT92.4±1.5±3.492.4±1.5±3.492.4±1.5±3.492.4±1.5±3.4 2K 1 LEES 17C BABR J/ψ → K+K−π01From a Dalitz plot analysis in an isobar model.�(K K∗(892)+..→ K0S K±π∓
)/�(K0S K±π∓

) �44/�142�(K K∗(892)+..→ K0S K±π∓
)/�(K0S K±π∓

) �44/�142�(K K∗(892)+..→ K0S K±π∓
)/�(K0S K±π∓

) �44/�142�(K K∗(892)+..→ K0S K±π∓
)/�(K0S K±π∓

) �44/�142VALUE (%) EVTS DOCUMENT ID TECN COMMENT90.5±0.9±3.890.5±0.9±3.890.5±0.9±3.890.5±0.9±3.8 4K 1 LEES 17C BABR J/ψ → K0S K±π∓1From a Dalitz plot analysis in an isobar model.�(K+K∗(892)−+ ..→ K0K±π∓+ ..)/�total �47/��(K+K∗(892)−+ ..→ K0K±π∓+ ..)/�total �47/��(K+K∗(892)−+ ..→ K0K±π∓+ ..)/�total �47/��(K+K∗(892)−+ ..→ K0K±π∓+ ..)/�total �47/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT3.0±0.4±0.13.0±0.4±0.13.0±0.4±0.13.0±0.4±0.1 89 1 AUBERT 08S BABR 10.6 e+ e− → K0S K±π∓ γ1AUBERT 08S reports [�(J/ψ(1S) → K+K∗(892)−+ .. → K0K±π∓+ ..)/�total℄ × [�(J/ψ(1S) → e+ e−)℄ = (16.76 ± 1.70 ± 1.00) × 10−3 keV whih wedivide by our best value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rsterror is their experiment's error and our seond error is the systemati error from usingour best value.



1513151315131513See key on page 885 Meson Partile ListingsJ/ψ(1S)�(K0K∗(892)0+ ..)/�total �48/��(K0K∗(892)0+ ..)/�total �48/��(K0K∗(892)0+ ..)/�total �48/��(K0K∗(892)0+ ..)/�total �48/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT4.39±0.31 OUR AVERAGE4.39±0.31 OUR AVERAGE4.39±0.31 OUR AVERAGE4.39±0.31 OUR AVERAGE4.8 ±0.5 ±0.1 1 AUBERT 08S BABR 10.6 e+ e− →K0K∗(892)0 γ3.96±0.15±0.60 1192 JOUSSET 90 DM2 J/ψ → hadrons4.33±0.12±0.45 COFFMAN 88 MRK3 J/ψ → K±K0S π∓
• • • We do not use the following data for averages, �ts, limits, et. • • •2.7 ±0.6 45 VANNUCCI 77 MRK1 J/ψ → K±K0S π∓1AUBERT 08S reports [�(J/ψ(1S) → K0K∗(892)0+ ..)/�total℄ × [�(J/ψ(1S) →e+ e−)℄ = (26.6±2.5±1.5)×10−3 keV whih we divide by our best value �(J/ψ(1S) →e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(K0K∗(892)0+ ..)/�(K+K∗(892)−+ ..) �48/�45�(K0K∗(892)0+ ..)/�(K+K∗(892)−+ ..) �48/�45�(K0K∗(892)0+ ..)/�(K+K∗(892)−+ ..) �48/�45�(K0K∗(892)0+ ..)/�(K+K∗(892)−+ ..) �48/�45VALUE DOCUMENT ID TECN COMMENT0.82±0.05±0.090.82±0.05±0.090.82±0.05±0.090.82±0.05±0.09 COFFMAN 88 MRK3 J/ψ → K K∗(892)+..�(K0K∗(892)0+ ..→ K0K±π∓+ ..)/�total �49/��(K0K∗(892)0+ ..→ K0K±π∓+ ..)/�total �49/��(K0K∗(892)0+ ..→ K0K±π∓+ ..)/�total �49/��(K0K∗(892)0+ ..→ K0K±π∓+ ..)/�total �49/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT3.2±0.4±0.13.2±0.4±0.13.2±0.4±0.13.2±0.4±0.1 94 1 AUBERT 08S BABR 10.6 e+ e− → K0S K±π∓ γ1AUBERT 08S reports [�(J/ψ(1S) → K0K∗(892)0+ ..→ K0K±π∓+ ..)/�total℄

× [�(J/ψ(1S) → e+ e−)℄ = (17.70 ± 1.70 ± 1.00) × 10−3 keV whih we divide byour best value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(K1(1400)±K∓)/�total �50/��(K1(1400)±K∓)/�total �50/��(K1(1400)±K∓)/�total �50/��(K1(1400)±K∓)/�total �50/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT3.8±0.8±1.23.8±0.8±1.23.8±0.8±1.23.8±0.8±1.2 1 BAI 99C BES e+ e−1Assuming B(K1(1400) → K∗π)=0.94 ± 0.06�(K∗(892)0K+π−+ ..)/�total �51/��(K∗(892)0K+π−+ ..)/�total �51/��(K∗(892)0K+π−+ ..)/�total �51/��(K∗(892)0K+π−+ ..)/�total �51/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 ABLIKIM 06C BES2 J/ψ → K∗(892)0K+π−1A K∗0(700) is observed by ABLIKIM 06C in the K+π− mass spetrum of theK∗(892)0K+π− �nal state against the K∗(892). A orresponding branhing frationof the J/ψ(1S) is not presented.�(K∗(1410)K+.→ K±K∓π0)/�(K+K−π0) �33/�141�(K∗(1410)K+.→ K±K∓π0)/�(K+K−π0) �33/�141�(K∗(1410)K+.→ K±K∓π0)/�(K+K−π0) �33/�141�(K∗(1410)K+.→ K±K∓π0)/�(K+K−π0) �33/�141VALUE (%) EVTS DOCUMENT ID TECN COMMENT2.3±1.1±0.72.3±1.1±0.72.3±1.1±0.72.3±1.1±0.7 2K 1 LEES 17C BABR J/ψ → K+K−π01From a Dalitz plot analysis in an isobar model.�(K∗(1410)K+ ..→ K0S K±π∓
)/�(K0S K±π∓

) �34/�142�(K∗(1410)K+ ..→ K0S K±π∓
)/�(K0S K±π∓

) �34/�142�(K∗(1410)K+ ..→ K0S K±π∓
)/�(K0S K±π∓

) �34/�142�(K∗(1410)K+ ..→ K0S K±π∓
)/�(K0S K±π∓

) �34/�142VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.5±0.5±0.91.5±0.5±0.91.5±0.5±0.91.5±0.5±0.9 4K 1 LEES 17C BABR J/ψ → K0S K±π∓1From a Dalitz plot analysis in an isobar model.�(K∗2(1430)K+..→ K±K∓π0)/�(K+K−π0) �36/�141�(K∗2(1430)K+..→ K±K∓π0)/�(K+K−π0) �36/�141�(K∗2(1430)K+..→ K±K∓π0)/�(K+K−π0) �36/�141�(K∗2(1430)K+..→ K±K∓π0)/�(K+K−π0) �36/�141VALUE (%) EVTS DOCUMENT ID TECN COMMENT3.5±1.3±0.93.5±1.3±0.93.5±1.3±0.93.5±1.3±0.9 2K 1 LEES 17C BABR J/ψ → K+K−π01From a Dalitz plot analysis in an isobar model.�(K∗2(1430)K+ ..→ K0S K±π∓
)/�(K0S K±π∓

) �37/�142�(K∗2(1430)K+ ..→ K0S K±π∓
)/�(K0S K±π∓

) �37/�142�(K∗2(1430)K+ ..→ K0S K±π∓
)/�(K0S K±π∓

) �37/�142�(K∗2(1430)K+ ..→ K0S K±π∓
)/�(K0S K±π∓

) �37/�142VALUE (%) EVTS DOCUMENT ID TECN COMMENT7.1±1.3±1.27.1±1.3±1.27.1±1.3±1.27.1±1.3±1.2 4K 1 LEES 17C BABR J/ψ → K0S K±π∓1From a Dalitz plot analysis in an isobar model.�(ωπ0π0)/�total �54/��(ωπ0π0)/�total �54/��(ωπ0π0)/�total �54/��(ωπ0π0)/�total �54/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT3.4±0.3±0.73.4±0.3±0.73.4±0.3±0.73.4±0.3±0.7 509 AUGUSTIN 89 DM2 J/ψ → π+π− 3π0�(b1(1235)±π∓
)/�total �55/��(b1(1235)±π∓
)/�total �55/��(b1(1235)±π∓
)/�total �55/��(b1(1235)±π∓
)/�total �55/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT30±5 OUR AVERAGE30±5 OUR AVERAGE30±5 OUR AVERAGE30±5 OUR AVERAGE31±6 4600 AUGUSTIN 89 DM2 J/ψ → 2(π+π−)π029±7 87 BURMESTER 77D PLUT e+ e−�(ωK±K0S π∓)/�total �56/��(ωK±K0S π∓)/�total �56/��(ωK±K0S π∓)/�total �56/��(ωK±K0S π∓)/�total �56/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT34 ±5 OUR AVERAGE34 ±5 OUR AVERAGE34 ±5 OUR AVERAGE34 ±5 OUR AVERAGE37.7±0.8±5.8 1972± 41 ABLIKIM 08E BES2 e+ e− → J/ψ29.5±1.4±7.0 879 ± 41 BECKER 87 MRK3 e+ e− → hadrons�(b1(1235)0π0)/�total �57/��(b1(1235)0π0)/�total �57/��(b1(1235)0π0)/�total �57/��(b1(1235)0π0)/�total �57/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT23±3±523±3±523±3±523±3±5 229 AUGUSTIN 89 DM2 e+ e−

�(ηK±K0S π∓)/�total �58/��(ηK±K0S π∓)/�total �58/��(ηK±K0S π∓)/�total �58/��(ηK±K0S π∓)/�total �58/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT21.8±2.2±3.421.8±2.2±3.421.8±2.2±3.421.8±2.2±3.4 232 ± 23 ABLIKIM 08E BES2 e+ e− → J/ψ�(φK∗(892)K+ ..)/�total �59/��(φK∗(892)K+ ..)/�total �59/��(φK∗(892)K+ ..)/�total �59/��(φK∗(892)K+ ..)/�total �59/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT21.8±2.3 OUR AVERAGE21.8±2.3 OUR AVERAGE21.8±2.3 OUR AVERAGE21.8±2.3 OUR AVERAGE20.8±2.7±3.9 195 ± 25 ABLIKIM 08E BES2 J/ψ → φK0S K±π∓29.6±3.7±4.7 238 ± 30 ABLIKIM 08E BES2 J/ψ → φK+K−π020.7±2.4±3.0 FALVARD 88 DM2 J/ψ → hadrons20 ±3 ±3 155 ± 20 BECKER 87 MRK3 e+ e− → hadrons�(ωK K)/�total �60/��(ωK K)/�total �60/��(ωK K)/�total �60/��(ωK K)/�total �60/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT17.0± 3.2 OUR AVERAGE17.0± 3.2 OUR AVERAGE17.0± 3.2 OUR AVERAGE17.0± 3.2 OUR AVERAGE13.6± 5.0±1.0 24 1 AUBERT 07AU BABR 10.6 e+ e− → ωK+K− γ19.8± 2.1±3.9 2 FALVARD 88 DM2 J/ψ → hadrons16 ±10 22 FELDMAN 77 MRK1 e+ e−1AUBERT 07AU quotes �J/ψee ·B(J/ψ → ωK+K−) ·B(η → 3π) = 3.3 ± 1.3 ± 0.2 eV.2Addition of ωK+K− and ωK0K0 branhing ratios.�(ω f0(1710)→ ωK K)/�total �61/��(ω f0(1710)→ ωK K)/�total �61/��(ω f0(1710)→ ωK K)/�total �61/��(ω f0(1710)→ ωK K)/�total �61/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT4.8±1.1±0.34.8±1.1±0.34.8±1.1±0.34.8±1.1±0.3 1,2 FALVARD 88 DM2 J/ψ → hadrons1 Inludes unknown branhing fration f0(1710) → K K .2Addition of f0(1710) → K+K− and f0(1710) → K0K0 branhing ratios.�(φ2(π+π−))/�total �62/��(φ2(π+π−))/�total �62/��(φ2(π+π−))/�total �62/��(φ2(π+π−))/�total �62/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT16.6±2.3 OUR AVERAGE16.6±2.3 OUR AVERAGE16.6±2.3 OUR AVERAGE16.6±2.3 OUR AVERAGE17.3±3.3±1.2 35 1 AUBERT 06D BABR 10.6 e+ e− → φ2(π+π−)γ16.0±1.0±3.0 FALVARD 88 DM2 J/ψ → hadrons1Using �(J/ψ → e+ e−) = 5.52 ± 0.14 ± 0.04 keV.�(�(1232)++pπ−)/�total �63/��(�(1232)++pπ−)/�total �63/��(�(1232)++pπ−)/�total �63/��(�(1232)++pπ−)/�total �63/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.58±0.23±0.401.58±0.23±0.401.58±0.23±0.401.58±0.23±0.40 332 EATON 84 MRK2 e+ e−�(ωη
)/�total �64/��(ωη
)/�total �64/��(ωη
)/�total �64/��(ωη
)/�total �64/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.74 ±0.20 OUR AVERAGE1.74 ±0.20 OUR AVERAGE1.74 ±0.20 OUR AVERAGE1.74 ±0.20 OUR AVERAGE Error inludes sale fator of 1.6. See the ideogram below.2.352±0.273 5k 1 ABLIKIM 06F BES2 J/ψ → ωη1.44 ±0.40 ±0.14 13 2 AUBERT 06D BABR 10.6 e+ e− → ωηγ1.43 ±0.10 ±0.21 378 JOUSSET 90 DM2 J/ψ → hadrons1.71 ±0.08 ±0.20 COFFMAN 88 MRK3 e+ e− → 3πη

WEIGHTED AVERAGE
1.74±0.20 (Error scaled by 1.6)

COFFMAN 88 MRK3 0.0
JOUSSET 90 DM2 1.8
AUBERT 06D BABR 0.5
ABLIKIM 06F BES2 5.0

χ2

       7.3
(Confidence Level = 0.062)

0 1 2 3 4 5�(ωη
)/�total (units 10−3)1Using B(η → 2γ) = (39.43 ± 0.26)%, B(η → π+π−π0) = 22.6 ± 0.4%, B(η →

π+π− γ) = 4.68 ± 0.11%, and B(ω → π+π−π0) = (89.1 ± 0.7)%.2Using �(J/ψ → e+ e−) = 5.52 ± 0.14 ± 0.04 keV.�(φK K)/�total �65/��(φK K)/�total �65/��(φK K)/�total �65/��(φK K)/�total �65/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT17.7± 1.6 OUR AVERAGE17.7± 1.6 OUR AVERAGE17.7± 1.6 OUR AVERAGE17.7± 1.6 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.16.6± 1.9±1.2 163 ± 19 LEES 12F BABR 10.6 e+ e− →2(K+K−)γ21.4± 0.4±2.2 ABLIKIM 05 BES2 J/ψ → φπ+π−48 +20
−16 ±6 9.0+3.7

−3.0 1,2 HUANG 03 BELL B+ → (φK+K−) K+14.6± 0.8±2.1 3 FALVARD 88 DM2 J/ψ → hadrons18 ± 8 14 FELDMAN 77 MRK1 e+ e−



1514151415141514MesonPartile ListingsJ/ψ(1S)1We have multiplied K+K− measurement by 2 to obtain K K .2Using B(B+ → J/ψK+) = (1.01 ± 0.05) × 10−3.3Addition of φK+K− and φK0K0 branhing ratios.
WEIGHTED AVERAGE
17.7±1.6 (Error scaled by 1.3)

FELDMAN 77 MRK1 0.0
FALVARD 88 DM2 1.9
HUANG 03 BELL
ABLIKIM 05 BES2 2.7
LEES 12F BABR 0.2

χ2

       4.9
(Confidence Level = 0.180)

0 10 20 30 40 50�(φK K)/�total (units 10−4)�(φ f0(1710)→ φK K)/�total �67/��(φ f0(1710)→ φK K)/�total �67/��(φ f0(1710)→ φK K)/�total �67/��(φ f0(1710)→ φK K)/�total �67/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT3.6±0.2±0.63.6±0.2±0.63.6±0.2±0.63.6±0.2±0.6 1,2 FALVARD 88 DM2 J/ψ → hadrons1 Inluding interferene with f ′2(1525).2 Inludes unknown branhing fration f0(1710) → K K .�(φ f2(1270))/�total �69/��(φ f2(1270))/�total �69/��(φ f2(1270))/�total �69/��(φ f2(1270))/�total �69/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.72±0.13±0.02 44 ± 7 1,2 AUBERT 07AK BABR 10.6 e+ e− →

π+π−K+K− γ
< 0.45 90 FALVARD 88 DM2 J/ψ → hadrons
< 0.37 90 VANNUCCI 77 MRK1 e+ e− →

π+π−K+K−1Using B(f2(1270) → ππ) = (84.8+2.4
−1.2)%2Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → φ f2(1270))/�total℄ ×[�(J/ψ(1S) → e+ e−)℄ = (4.02 ± 0.65 ± 0.33) × 10−3 keV whih we divide by ourbest value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(�(1232)++�(1232)−−)/�total �70/��(�(1232)++�(1232)−−)/�total �70/��(�(1232)++�(1232)−−)/�total �70/��(�(1232)++�(1232)−−)/�total �70/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.10±0.09±0.281.10±0.09±0.281.10±0.09±0.281.10±0.09±0.28 233 EATON 84 MRK2 e+ e−�(� (1385)−� (1385)+ (or ..))/�total �71/��(� (1385)−� (1385)+ (or ..))/�total �71/��(� (1385)−� (1385)+ (or ..))/�total �71/��(� (1385)−� (1385)+ (or ..))/�total �71/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.16 ±0.05 OUR AVERAGE1.16 ±0.05 OUR AVERAGE1.16 ±0.05 OUR AVERAGE1.16 ±0.05 OUR AVERAGE1.096±0.012±0.071 43K ABLIKIM 16L BES3 J/ψ → �(1385)−�(1385)+1.258±0.014±0.078 53k ABLIKIM 16L BES3 J/ψ → �(1385)+�(1385)−1.23 ±0.07 ±0.30 0.8k ABLIKIM 12P BES2 J/ψ → �(1385)−�(1385)+1.50 ±0.08 ±0.38 1k ABLIKIM 12P BES2 J/ψ → �(1385)+�(1385)−1.00 ±0.04 ±0.21 0.6k HENRARD 87 DM2 e+ e− → �∗−1.19 ±0.04 ±0.25 0.7k HENRARD 87 DM2 e+ e− → �∗+0.86 ±0.18 ±0.22 56 EATON 84 MRK2 e+ e− → �∗−1.03 ±0.24 ±0.25 68 EATON 84 MRK2 e+ e− → �∗+�(� (1385)0� (1385)0)/�total �72/��(� (1385)0� (1385)0)/�total �72/��(� (1385)0� (1385)0)/�total �72/��(� (1385)0� (1385)0)/�total �72/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.071±0.009±0.0821.071±0.009±0.0821.071±0.009±0.0821.071±0.009±0.082 103k ABLIKIM 17E BES3 e+ e− → J/ψ →hadrons�(φ f ′2(1525))/�total �74/��(φ f ′2(1525))/�total �74/��(φ f ′2(1525))/�total �74/��(φ f ′2(1525))/�total �74/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8 ±4 OUR AVERAGE8 ±4 OUR AVERAGE8 ±4 OUR AVERAGE8 ±4 OUR AVERAGE Error inludes sale fator of 2.7.12.3±0.6±2.0 1,2 FALVARD 88 DM2 J/ψ → hadrons4.8±1.8 46 1 GIDAL 81 MRK2 J/ψ → K+K−K+K−1Re-evaluated using B(f ′2(1525) → K K) = 0.713.2 Inluding interferene with f0(1710).�(φπ+π−

)/�total �75/��(φπ+π−
)/�total �75/��(φπ+π−
)/�total �75/��(φπ+π−
)/�total �75/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.87±0.09 OUR AVERAGE0.87±0.09 OUR AVERAGE0.87±0.09 OUR AVERAGE0.87±0.09 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogram below.0.81±0.08±0.03 181 LEES 12F BABR 10.6 e+ e− → K+K−π+π− γ1.09±0.02±0.13 ABLIKIM 05 BES2 J/ψ → φπ+π−

0.78±0.03±0.12 FALVARD 88 DM2 J/ψ → hadrons2.1 ±0.9 23 FELDMAN 77 MRK1 e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •0.96±0.13 103 1 AUBERT,BE 06D BABR 10.6 e+ e− → K+K−π+π− γ1Superseded by LEES 12F. Derived by us. AUBERT,BE 06D measures �(J/ψ → e+ e−)

×B(J/ψ → φπ+π−) × B(φ → K+K−) = (2.61 ± 0.30 ± 0.18) eV
WEIGHTED AVERAGE
0.87±0.09 (Error scaled by 1.4)

FELDMAN 77 MRK1
FALVARD 88 DM2 0.5
ABLIKIM 05 BES2 2.8
LEES 12F BABR 0.5

χ2

       3.8
(Confidence Level = 0.148)

0 0.5 1 1.5 2�(φπ+π−
)/�total (units 10−3)�(φπ0π0)/�total �76/��(φπ0π0)/�total �76/��(φπ0π0)/�total �76/��(φπ0π0)/�total �76/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.56±0.16 23 1 AUBERT,BE 06D BABR 10.6 e+ e− → K+K−π0π0 γ1Superseded by LEES 12F. Derived by us. AUBERT,BE 06D measures �(J/ψ → e+ e−)
×B(J/ψ → φπ0π0) × B(φ → K+K−) = (1.54 ± 0.40 ± 0.16) eV�(φK±K0S π∓)/�total �77/��(φK±K0S π∓)/�total �77/��(φK±K0S π∓)/�total �77/��(φK±K0S π∓)/�total �77/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.2±0.8 OUR AVERAGE7.2±0.8 OUR AVERAGE7.2±0.8 OUR AVERAGE7.2±0.8 OUR AVERAGE7.4±0.6±1.4 227 ± 19 ABLIKIM 08E BES2 e+ e− → J/ψ7.4±0.9±1.1 FALVARD 88 DM2 J/ψ → hadrons7 ±0.6±1.0 163 ± 15 BECKER 87 MRK3 e+ e− → hadrons�(ω f1(1420))/�total �78/��(ω f1(1420))/�total �78/��(ω f1(1420))/�total �78/��(ω f1(1420))/�total �78/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT6.8+1.9
−1.6±1.76.8+1.9
−1.6±1.76.8+1.9
−1.6±1.76.8+1.9
−1.6±1.7 111+31

−26 BECKER 87 MRK3 e+ e− → hadrons�(φη)/�total �79/��(φη)/�total �79/��(φη)/�total �79/��(φη)/�total �79/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.75 ±0.08 OUR AVERAGE0.75 ±0.08 OUR AVERAGE0.75 ±0.08 OUR AVERAGE0.75 ±0.08 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogram below.1.4 ±0.6 ±0.1 6 1 AUBERT 07AU BABR 10.6 e+ e− → φηγ0.898±0.024±0.089 ABLIKIM 05B BES2 e+ e− → J/ψ → hadr0.64 ±0.04 ±0.11 346 JOUSSET 90 DM2 J/ψ → hadrons0.661±0.045±0.078 COFFMAN 88 MRK3 e+ e− → K+K− η

WEIGHTED AVERAGE
0.75±0.08 (Error scaled by 1.5)

COFFMAN 88 MRK3 1.0
JOUSSET 90 DM2 0.9
ABLIKIM 05B BES2 2.6
AUBERT 07AU BABR

χ2

       4.4
(Confidence Level = 0.109)

0 0.5 1 1.5 2�(φη)/�total (units 10−3)1AUBERT 07AU quotes �J/ψ
ee

· B(J/ψ → φη) · B(φ → K+K−) · B(η → γ γ)=0.84 ± 0.37 ± 0.05 eV.



1515151515151515See key on page 885 Meson Partile ListingsJ/ψ(1S)�(� 0� 0)/�total �80/��(� 0� 0)/�total �80/��(� 0� 0)/�total �80/��(� 0� 0)/�total �80/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.17 ±0.04 OUR AVERAGE1.17 ±0.04 OUR AVERAGE1.17 ±0.04 OUR AVERAGE1.17 ±0.04 OUR AVERAGE1.165±0.004±0.043 135K ABLIKIM 17E BES3 e+ e− → J/ψ →hadrons1.20 ±0.12 ±0.21 206 ABLIKIM 08O BES2 e+ e− → J/ψ�(� (1530)−�+)/�total �81/��(� (1530)−�+)/�total �81/��(� (1530)−�+)/�total �81/��(� (1530)−�+)/�total �81/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.59±0.09±0.120.59±0.09±0.120.59±0.09±0.120.59±0.09±0.12 75 ± 11 HENRARD 87 DM2 e+ e−�(pK−� (1385)0)/�total �82/��(pK−� (1385)0)/�total �82/��(pK−� (1385)0)/�total �82/��(pK−� (1385)0)/�total �82/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.51±0.26±0.180.51±0.26±0.180.51±0.26±0.180.51±0.26±0.18 89 EATON 84 MRK2 e+ e−�(ωπ0)/�total �83/��(ωπ0)/�total �83/��(ωπ0)/�total �83/��(ωπ0)/�total �83/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.45 ±0.05 OUR AVERAGE0.45 ±0.05 OUR AVERAGE0.45 ±0.05 OUR AVERAGE0.45 ±0.05 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogram below.0.538±0.012±0.065 2090 1 ABLIKIM 06F BES2 J/ψ → ωπ00.360±0.028±0.054 222 JOUSSET 90 DM2 J/ψ → hadrons0.482±0.019±0.064 COFFMAN 88 MRK3 e+ e− → π0π+π−π01Using B(ω → π+π−π0) = (89.1 ± 0.7)%.
WEIGHTED AVERAGE
0.45±0.05 (Error scaled by 1.4)

COFFMAN 88 MRK3 0.2
JOUSSET 90 DM2 2.4
ABLIKIM 06F BES2 1.6

χ2

       4.2
(Confidence Level = 0.124)

0 0.2 0.4 0.6 0.8 1�(ωπ0)/�total (units 10−3)�(ωπ0 → π+π−π0)/�(π+π−π0) �84/�129�(ωπ0 → π+π−π0)/�(π+π−π0) �84/�129�(ωπ0 → π+π−π0)/�(π+π−π0) �84/�129�(ωπ0 → π+π−π0)/�(π+π−π0) �84/�129VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8±3±28±3±28±3±28±3±2 20K 1 LEES 17C BABR J/ψ → π+π−π01From a Dalitz plot analysis in an isobar model and signi�ane 4.9 σ.�(φη′(958))/�total �85/��(φη′(958))/�total �85/��(φη′(958))/�total �85/��(φη′(958))/�total �85/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT4.6 ±0.5 OUR AVERAGE4.6 ±0.5 OUR AVERAGE4.6 ±0.5 OUR AVERAGE4.6 ±0.5 OUR AVERAGE Error inludes sale fator of 2.2. See the ideogram below.5.10±0.03±0.32 31k ABLIKIM 16M BES3 e+ e− → J/ψ → hadrons5.46±0.31±0.56 ABLIKIM 05B BES2 e+ e− → J/ψ → hadrons4.1 ±0.3 ±0.8 167 JOUSSET 90 DM2 J/ψ → hadrons3.08±0.34±0.36 COFFMAN 88 MRK3 e+ e− → K+K− η′
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 13 90 VANNUCCI 77 MRK1 e+ e−

WEIGHTED AVERAGE
4.6±0.5 (Error scaled by 2.2)

COFFMAN 88 MRK3 9.5
JOUSSET 90 DM2 0.3
ABLIKIM 05B BES2 1.8
ABLIKIM 16M BES3 2.4

χ2

      14.0
(Confidence Level = 0.0029)

0 2 4 6 8 10�(φη′(958))/�total (units 10−4)

�(φ f0(980))/�total �86/��(φ f0(980))/�total �86/��(φ f0(980))/�total �86/��(φ f0(980))/�total �86/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.2±0.9 OUR AVERAGE3.2±0.9 OUR AVERAGE3.2±0.9 OUR AVERAGE3.2±0.9 OUR AVERAGE Error inludes sale fator of 1.9.4.6±0.4±0.8 1 FALVARD 88 DM2 J/ψ → hadrons2.6±0.6 50 1 GIDAL 81 MRK2 J/ψ → K+K−K+K−1Assuming B(f0(980) → ππ) = 0.78.�(φ f0(980)→ φπ+π−
)/�total �87/��(φ f0(980)→ φπ+π−
)/�total �87/��(φ f0(980)→ φπ+π−
)/�total �87/��(φ f0(980)→ φπ+π−
)/�total �87/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.182±0.042±0.005 19.5± 4.5 1,2 AUBERT 07AK BABR 10.6 e+ e− →
π+π−K+K− γ1Using B(φ → K+K−) = (49.3 ± 0.6)%.2 Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → φ f0(980) →

φπ+π−
)/�total℄ × [�(J/ψ(1S) → e+ e−)℄ = (1.01 ± 0.22 ± 0.08) × 10−3 keVwhih we divide by our best value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV.Our �rst error is their experiment's error and our seond error is the systemati errorfrom using our best value.�(φ f0(980)→ φπ0π0)/�total �88/��(φ f0(980)→ φπ0π0)/�total �88/��(φ f0(980)→ φπ0π0)/�total �88/��(φ f0(980)→ φπ0π0)/�total �88/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.171±0.073±0.004 7.0 ± 2.8 1,2 AUBERT 07AK BABR 10.6 e+ e− →
π0π0K+K− γ1Using B(φ → K+K−) = (49.3 ± 0.6)%.2 Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → φ f0(980) → φπ0π0)/�total℄ × [�(J/ψ(1S) → e+ e−)℄ = (0.95 ± 0.39 ± 0.10)×10−3 keV whih we divideby our best value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.�(φπ0 f0(980)→ φπ0π+π−

)/�total �89/��(φπ0 f0(980)→ φπ0π+π−
)/�total �89/��(φπ0 f0(980)→ φπ0π+π−
)/�total �89/��(φπ0 f0(980)→ φπ0π+π−
)/�total �89/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT4.50±0.80±0.614.50±0.80±0.614.50±0.80±0.614.50±0.80±0.61 355 ABLIKIM 15P BES3 J/ψ → K+K− 3π�(φπ0 f0(980)→ φπ0 p0π0)/�total �90/��(φπ0 f0(980)→ φπ0 p0π0)/�total �90/��(φπ0 f0(980)→ φπ0 p0π0)/�total �90/��(φπ0 f0(980)→ φπ0 p0π0)/�total �90/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT1.67±0.50±0.241.67±0.50±0.241.67±0.50±0.241.67±0.50±0.24 70 ABLIKIM 15P BES3 J/ψ → K+K− 3π�(ηφ f0(980)→ ηφπ+π−

)/�total �91/��(ηφ f0(980)→ ηφπ+π−
)/�total �91/��(ηφ f0(980)→ ηφπ+π−
)/�total �91/��(ηφ f0(980)→ ηφπ+π−
)/�total �91/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.23±0.75±0.733.23±0.75±0.733.23±0.75±0.733.23±0.75±0.73 52 ABLIKIM 08F BES J/ψ → ηφ f0(980)�(φa0(980)0 → φηπ0)/�total �92/��(φa0(980)0 → φηπ0)/�total �92/��(φa0(980)0 → φηπ0)/�total �92/��(φa0(980)0 → φηπ0)/�total �92/�VALUE (units 10−6) DOCUMENT ID TECN COMMENT5.0±2.7±2.55.0±2.7±2.55.0±2.7±2.55.0±2.7±2.5 1 ABLIKIM 11D BES3 J/ψ → φηπ01Assuming a0(980) − f0(980) mixing and isospin breaking via γ∗ and K∗K loops.�(� (1530)0� 0)/�total �93/��(� (1530)0� 0)/�total �93/��(� (1530)0� 0)/�total �93/��(� (1530)0� 0)/�total �93/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.32±0.12±0.070.32±0.12±0.070.32±0.12±0.070.32±0.12±0.07 24 ± 9 HENRARD 87 DM2 e+ e−�(� (1385)−�+ (or ..))/�total �94/��(� (1385)−�+ (or ..))/�total �94/��(� (1385)−�+ (or ..))/�total �94/��(� (1385)−�+ (or ..))/�total �94/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.31±0.05 OUR AVERAGE0.31±0.05 OUR AVERAGE0.31±0.05 OUR AVERAGE0.31±0.05 OUR AVERAGE0.30±0.03±0.07 74 ± 8 HENRARD 87 DM2 e+ e− → �∗−0.34±0.04±0.07 77 ± 9 HENRARD 87 DM2 e+ e− → �∗+0.29±0.11±0.10 26 EATON 84 MRK2 e+ e− → �∗−0.31±0.11±0.11 28 EATON 84 MRK2 e+ e− → �∗+�(φ f1(1285))/�total �95/��(φ f1(1285))/�total �95/��(φ f1(1285))/�total �95/��(φ f1(1285))/�total �95/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.6±0.5 OUR AVERAGE2.6±0.5 OUR AVERAGE2.6±0.5 OUR AVERAGE2.6±0.5 OUR AVERAGE3.4±1.8±1.5 1.1k 1 ABLIKIM 15H BES3 e+ e− → J/ψ → φηπ+π−3.2±0.6±0.4 JOUSSET 90 DM2 J/ψ → φ2(π+π−)2.1±0.5±0.4 25 2 JOUSSET 90 DM2 J/ψ → φηπ+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •0.6±0.2±0.1 16 BECKER 87 MRK3 J/ψ → φK K π1ABLIKIM 15H reports [�(J/ψ(1S) → φ f1(1285))/�total℄ × [B(f1(1285) → ηπ+π−)℄= (1.20± 0.6± 0.14)×10−4 whih we divide by our best value B(f1(1285) → ηπ+π−)= (35 ± 15) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2We attribute to the f1(1285) the signal observed in the π+π− η invariant mass distri-bution at 1297 MeV.�(φ f1(1285)→ φπ0 f0(980)→ φπ0π+π−
)/�total �96/��(φ f1(1285)→ φπ0 f0(980)→ φπ0π+π−
)/�total �96/��(φ f1(1285)→ φπ0 f0(980)→ φπ0π+π−
)/�total �96/��(φ f1(1285)→ φπ0 f0(980)→ φπ0π+π−
)/�total �96/�VALUE (units 10−7) EVTS DOCUMENT ID TECN COMMENT9.36±2.31±1.549.36±2.31±1.549.36±2.31±1.549.36±2.31±1.54 78 ABLIKIM 15P BES3 J/ψ → K+K− 3π



1516151615161516MesonPartile ListingsJ/ψ(1S)�(φ f1(1285)→ φπ0 f0(980)→ φπ0π0π0)/�total �97/��(φ f1(1285)→ φπ0 f0(980)→ φπ0π0π0)/�total �97/��(φ f1(1285)→ φπ0 f0(980)→ φπ0π0π0)/�total �97/��(φ f1(1285)→ φπ0 f0(980)→ φπ0π0π0)/�total �97/�VALUE (units 10−7) EVTS DOCUMENT ID TECN COMMENT2.08±1.63±1.472.08±1.63±1.472.08±1.63±1.472.08±1.63±1.47 9 ABLIKIM 15P BES3 J/ψ → K+K− 3π�(ηπ+π−
)/�total �98/��(ηπ+π−
)/�total �98/��(ηπ+π−
)/�total �98/��(ηπ+π−
)/�total �98/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.40±0.17±0.030.40±0.17±0.030.40±0.17±0.030.40±0.17±0.03 9 1 AUBERT 07AU BABR 10.6 e+ e− → ηπ+π− γ1AUBERT 07AU quotes �J/ψ

ee
·B(J/ψ → ηπ+π−) ·B(η → 3π) = 0.51± 0.22± 0.03 eV.�(ηρ)/�total �99/��(ηρ)/�total �99/��(ηρ)/�total �99/��(ηρ)/�total �99/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.193±0.023 OUR AVERAGE0.193±0.023 OUR AVERAGE0.193±0.023 OUR AVERAGE0.193±0.023 OUR AVERAGE0.194±0.017±0.029 299 JOUSSET 90 DM2 J/ψ → hadrons0.193±0.013±0.029 COFFMAN 88 MRK3 e+ e− → π+π− η�(ωη′(958))/�total �100/��(ωη′(958))/�total �100/��(ωη′(958))/�total �100/��(ωη′(958))/�total �100/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.89±0.18 OUR AVERAGE1.89±0.18 OUR AVERAGE1.89±0.18 OUR AVERAGE1.89±0.18 OUR AVERAGE2.08±0.30±0.14 137 1 ABLIKIM 17AK BES3 J/ψ → π+π− η′2.26±0.43 218 2 ABLIKIM 06F BES2 J/ψ → ωη′1.8 +1.0

−0.8 ±0.3 6 JOUSSET 90 DM2 J/ψ → hadrons1.66±0.17±0.19 COFFMAN 88 MRK3 e+ e− → 3πη′1From a partial wave analysis of the deay J/ψ → π+π− η′.2Using B(η′ → π+π− η) = (44.3 ± 1.5)%, B(η′ → π+π− γ) = 29.5 ± 1.0%, B(η →2γ) = 39.43 ± 0.26%, and B(ω → π+π−π0) = (89.1 ± 0.7)%.�(ω f0(980))/�total �101/��(ω f0(980))/�total �101/��(ω f0(980))/�total �101/��(ω f0(980))/�total �101/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT1.41±0.27±0.471.41±0.27±0.471.41±0.27±0.471.41±0.27±0.47 1 AUGUSTIN 89 DM2 J/ψ → 2(π+π−)π01Assuming B(f0(980) → ππ) = 0.78.�(ρη′(958))/�total �102/��(ρη′(958))/�total �102/��(ρη′(958))/�total �102/��(ρη′(958))/�total �102/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT8.1 ±0.8 OUR AVERAGE8.1 ±0.8 OUR AVERAGE8.1 ±0.8 OUR AVERAGE8.1 ±0.8 OUR AVERAGE Error inludes sale fator of 1.6.7.90±0.19±0.49 3476 1 ABLIKIM 17AK BES3 J/ψ → π+π− η′8.3 ±3.0 ±1.2 19 JOUSSET 90 DM2 J/ψ → hadrons11.4 ±1.4 ±1.6 COFFMAN 88 MRK3 J/ψ → π+π− η′1From a partial wave analysis of the deay J/ψ → π+π− η′.�(a2(1320)±π∓
)/�total �103/��(a2(1320)±π∓
)/�total �103/��(a2(1320)±π∓
)/�total �103/��(a2(1320)±π∓
)/�total �103/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<43<43<43<43 90 BRAUNSCH... 76 DASP e+ e−�(K K∗2(1430)+ ..)/�total �104/��(K K∗2(1430)+ ..)/�total �104/��(K K∗2(1430)+ ..)/�total �104/��(K K∗2(1430)+ ..)/�total �104/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<40<40<40<40 90 VANNUCCI 77 MRK1 e+ e− → K0K∗02
• • • We do not use the following data for averages, �ts, limits, et. • • •
<66 90 BRAUNSCH... 76 DASP e+ e− → K±K∗∓2�(K1(1270)±K∓)/�total �105/��(K1(1270)±K∓)/�total �105/��(K1(1270)±K∓)/�total �105/��(K1(1270)±K∓)/�total �105/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<3.0<3.0<3.0<3.0 90 1 BAI 99C BES e+ e−1Assuming B(K1(1270) → K ρ)=0.42 ± 0.06�(K∗2(1430)0K∗2(1430)0)/�total �108/��(K∗2(1430)0K∗2(1430)0)/�total �108/��(K∗2(1430)0K∗2(1430)0)/�total �108/��(K∗2(1430)0K∗2(1430)0)/�total �108/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<29<29<29<29 90 VANNUCCI 77 MRK1 e+ e− →

π+π−K+K−�(φπ0)/�total �109/��(φπ0)/�total �109/��(φπ0)/�total �109/��(φπ0)/�total �109/�The two di�erent �t values of ABLIKIM 15K below have the same statistial signi�-ane of 6.4 σ and annot be distinguished at this moment.VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT2.94 ±0.16 ±0.16 0.8k 1 ABLIKIM 15K BES3 e+ e− → J/ψ →K+K− γ γ0.124±0.033±0.030 35 ± 9 2 ABLIKIM 15K BES3 e+ e− → J/ψ →K+K− γ γ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<6.4 90 3 ABLIKIM 05B BES2 e+ e− → J/ψ →

φγγ
<6.8 90 COFFMAN 88 MRK3 e+ e− →K+K−π01Corresponding to one of the two �t solutions with δ = (−95.9 ± 1.5)◦ for the phaseangle between the resonant J/ψ → φπ0 and non-phi J/ψ → K+K−π0 ontributions.2Corresponding to one of the two �t solutions with δ = (−152.1 ± 7.7)◦ for the phaseangle between the resonant J/ψ → φπ0 and non-phi J/ψ → K+K−π0 ontributions.3 Superseded by ABLIKIM 15K.

�(φη(1405)→ φηπ+π−
)/�total �110/��(φη(1405)→ φηπ+π−
)/�total �110/��(φη(1405)→ φηπ+π−
)/�total �110/��(φη(1405)→ φηπ+π−
)/�total �110/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT2.01±0.58±0.822.01±0.58±0.822.01±0.58±0.822.01±0.58±0.82 172 1 ABLIKIM 15H BES3 e+ e− → J/ψ →

φηπ+π−
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 17 90 2 FALVARD 88 DM2 J/ψ → hadrons1With 3.6 σ signi�ane.2 Inludes unknown branhing fration η(1405) → ηππ.�(ω f ′2(1525))/�total �111/��(ω f ′2(1525))/�total �111/��(ω f ′2(1525))/�total �111/��(ω f ′2(1525))/�total �111/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<2.2<2.2<2.2<2.2 90 1 VANNUCCI 77 MRK1 e+ e− → π+π−π0K+K−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.8 90 1 FALVARD 88 DM2 J/ψ → hadrons1Re-evaluated assuming B(f ′2(1525) → K K) = 0.713.�(ωX (1835)→ ωpp)/�total �112/��(ωX (1835)→ ωpp)/�total �112/��(ωX (1835)→ ωpp)/�total �112/��(ωX (1835)→ ωpp)/�total �112/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<3.9<3.9<3.9<3.9 95 ABLIKIM 13P BES3 J/ψ → γπ0 pp�(φX (1835)→ φpp)/�total �113/��(φX (1835)→ φpp)/�total �113/��(φX (1835)→ φpp)/�total �113/��(φX (1835)→ φpp)/�total �113/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.1× 10−7<2.1× 10−7<2.1× 10−7<2.1× 10−7 90 1 ABLIKIM 16K BES3 J/ψ → ppK0S K0L,ppK+K−1Upper limit applies to any pp mass enhanement near threshold.�(φX (1835)→ φηπ+π−

)/�total �114/��(φX (1835)→ φηπ+π−
)/�total �114/��(φX (1835)→ φηπ+π−
)/�total �114/��(φX (1835)→ φηπ+π−
)/�total �114/�VALUE CL% DOCUMENT ID TECN COMMENT

<2.8× 10−4<2.8× 10−4<2.8× 10−4<2.8× 10−4 90 ABLIKIM 15H BES3 e+ e− → J/ψ → φηπ+π−�(φX (1870)→ φηπ+π−
)/�total �115/��(φX (1870)→ φηπ+π−
)/�total �115/��(φX (1870)→ φηπ+π−
)/�total �115/��(φX (1870)→ φηπ+π−
)/�total �115/�VALUE CL% DOCUMENT ID TECN COMMENT

<6.13× 10−5<6.13× 10−5<6.13× 10−5<6.13× 10−5 90 ABLIKIM 15H BES3 e+ e− → J/ψ → φηπ+π−�(ηφ(2170)→ ηφ f0(980)→ ηφπ+π−
)/�total �116/��(ηφ(2170)→ ηφ f0(980)→ ηφπ+π−
)/�total �116/��(ηφ(2170)→ ηφ f0(980)→ ηφπ+π−
)/�total �116/��(ηφ(2170)→ ηφ f0(980)→ ηφπ+π−
)/�total �116/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.20±0.14±0.371.20±0.14±0.371.20±0.14±0.371.20±0.14±0.37 471 ABLIKIM 15H BES3 e+ e− → J/ψ → φηπ+π−�(ηφ(2170)→ ηK∗(892)0K∗(892)0)/�total �117/��(ηφ(2170)→ ηK∗(892)0K∗(892)0)/�total �117/��(ηφ(2170)→ ηK∗(892)0K∗(892)0)/�total �117/��(ηφ(2170)→ ηK∗(892)0K∗(892)0)/�total �117/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<2.52<2.52<2.52<2.52 90 ABLIKIM 10C BES2 J/ψ → ηK+π−K−π+�(� (1385)0�+ ..)/�total �118/��(� (1385)0�+ ..)/�total �118/��(� (1385)0�+ ..)/�total �118/��(� (1385)0�+ ..)/�total �118/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
< 0.82< 0.82< 0.82< 0.82 90 ABLIKIM 13F BES3 J/ψ → ppπ+π− γ γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<20 90 HENRARD 87 DM2 e+ e−�(�(1232)+p)/�total �119/��(�(1232)+p)/�total �119/��(�(1232)+p)/�total �119/��(�(1232)+p)/�total �119/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<0.1<0.1<0.1<0.1 90 HENRARD 87 DM2 e+ e−�(�(1520)�+ ..→ γ��)/�total �120/��(�(1520)�+ ..→ γ��)/�total �120/��(�(1520)�+ ..→ γ��)/�total �120/��(�(1520)�+ ..→ γ��)/�total �120/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<4.1<4.1<4.1<4.1 90 ABLIKIM 12B BES3 J/ψ → ��γ�(�(1540)�(1540)→ K0S pK−n+ ..)/�total �121/��(�(1540)�(1540)→ K0S pK−n+ ..)/�total �121/��(�(1540)�(1540)→ K0S pK−n+ ..)/�total �121/��(�(1540)�(1540)→ K0S pK−n+ ..)/�total �121/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.1<1.1<1.1<1.1 90 BAI 04G BES2 e+ e−�(�(1540)K−n→ K0S pK−n)/�total �122/��(�(1540)K−n→ K0S pK−n)/�total �122/��(�(1540)K−n→ K0S pK−n)/�total �122/��(�(1540)K−n→ K0S pK−n)/�total �122/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<2.1<2.1<2.1<2.1 90 BAI 04G BES2 e+ e−�(�(1540)K0S p→ K0S pK+n)/�total �123/��(�(1540)K0S p→ K0S pK+n)/�total �123/��(�(1540)K0S p→ K0S pK+n)/�total �123/��(�(1540)K0S p→ K0S pK+n)/�total �123/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.6<1.6<1.6<1.6 90 BAI 04G BES2 e+ e−�(�(1540)K+n→ K0S pK+n)/�total �124/��(�(1540)K+n→ K0S pK+n)/�total �124/��(�(1540)K+n→ K0S pK+n)/�total �124/��(�(1540)K+n→ K0S pK+n)/�total �124/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<5.6<5.6<5.6<5.6 90 BAI 04G BES2 e+ e−�(�(1540)K0S p→ K0S pK−n)/�total �125/��(�(1540)K0S p→ K0S pK−n)/�total �125/��(�(1540)K0S p→ K0S pK−n)/�total �125/��(�(1540)K0S p→ K0S pK−n)/�total �125/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.1<1.1<1.1<1.1 90 BAI 04G BES2 e+ e−�(�0�)/�total �126/��(�0�)/�total �126/��(�0�)/�total �126/��(�0�)/�total �126/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<0.9<0.9<0.9<0.9 90 HENRARD 87 DM2 e+ e−



1517151715171517See key on page 885 Meson Partile ListingsJ/ψ(1S)STABLE HADRONSSTABLE HADRONSSTABLE HADRONSSTABLE HADRONS�(2(π+π−)π0)/�total �127/��(2(π+π−)π0)/�total �127/��(2(π+π−)π0)/�total �127/��(2(π+π−)π0)/�total �127/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT4.1 ±0.5 OUR AVERAGE4.1 ±0.5 OUR AVERAGE4.1 ±0.5 OUR AVERAGE4.1 ±0.5 OUR AVERAGE Error inludes sale fator of 2.4. See the ideogram below.5.46±0.34±0.14 4990 1 AUBERT 07AU BABR 10.6 e+ e− → 2(π+π−)π0 γ3.25±0.49 46055 AUGUSTIN 89 DM2 J/ψ → 2(π+π−)π03.17±0.42 147 FRANKLIN 83 MRK2 e+ e− → hadrons3.64±0.52 1500 BURMESTER 77D PLUT e+ e−4 ±1 675 JEAN-MARIE 76 MRK1 e+ e−1AUBERT 07AU reports [�(J/ψ(1S) → 2(π+π−)π0)/�total℄ × [�(J/ψ(1S) →e+ e−)℄ = 0.303 ± 0.005 ± 0.018 keV whih we divide by our best value �(J/ψ(1S) →e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.
WEIGHTED AVERAGE
4.1±0.5 (Error scaled by 2.4)

JEAN-MARIE 76 MRK1 0.0
BURMESTER 77D PLUT 0.7
FRANKLIN 83 MRK2 4.7
AUGUSTIN 89 DM2 2.9
AUBERT 07AU BABR 14.3

χ2

      22.6
(Confidence Level = 0.0002)

1 2 3 4 5 6 7 8�(2(π+π−)π0)/�total (units 10−2)�(ωπ+π−
)/�(2(π+π−)π0) �24/�127�(ωπ+π−
)/�(2(π+π−)π0) �24/�127�(ωπ+π−
)/�(2(π+π−)π0) �24/�127�(ωπ+π−
)/�(2(π+π−)π0) �24/�127VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.3 1 JEAN-MARIE 76 MRK1 e+ e−1Final state (π+π−)π0 under the assumption that ππ is isospin 0.�(3(π+π−)π0)/�total �128/��(3(π+π−)π0)/�total �128/��(3(π+π−)π0)/�total �128/��(3(π+π−)π0)/�total �128/�VALUE EVTS DOCUMENT ID TECN COMMENT0.029±0.006 OUR AVERAGE0.029±0.006 OUR AVERAGE0.029±0.006 OUR AVERAGE0.029±0.006 OUR AVERAGE0.028±0.009 11 FRANKLIN 83 MRK2 e+ e− → hadrons0.029±0.007 181 JEAN-MARIE 76 MRK1 e+ e−�(π+π−π0)/�total �129/��(π+π−π0)/�total �129/��(π+π−π0)/�total �129/��(π+π−π0)/�total �129/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT21.1 ±0.7 OUR AVERAGE21.1 ±0.7 OUR AVERAGE21.1 ±0.7 OUR AVERAGE21.1 ±0.7 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogram below.21.37±0.04+0.64
−0.62 1.8M 1,2 ABLIKIM 12H BES3 e+ e− → J/ψ23.0 ±2.0 ±0.4 256 3 AUBERT 07AU BABR 10.6 e+ e− → J/ψπ+π− γ21.8 ±1.9 4,5 AUBERT,B 04N BABR 10.6 e+ e− → π+π−π0 γ21.84±0.05±2.01 220k 1,5 BAI 04H BES e+ e−20.91±0.21±1.16 5,6 BAI 04H BES e+ e−15 ±2 168 FRANKLIN 83 MRK2 e+ e−

WEIGHTED AVERAGE
21.1±0.7 (Error scaled by 1.5)

FRANKLIN 83 MRK2 9.2
BAI 04H BES 0.0
BAI 04H BES 0.2
AUBERT,B 04N BABR 0.2
AUBERT 07AU BABR 0.9
ABLIKIM 12H BES3 0.2

χ2

      10.6
(Confidence Level = 0.059)

10 15 20 25 30 35�(π+π−π0)/�total (units 10−3)

1From J/ψ → π+π−π0 events diretly.2The quoted systemati error inludes a ontribution of 1.23% (added in quadrature) fromthe unertainty on the number of J/ψ events.3AUBERT 07AU reports [�(J/ψ(1S) → π+π−π0)/�total℄ × [�(ψ(2S) →J/ψ(1S)π+π−
)
× �(ψ(2S) → e+ e−)/�total℄ = (18.6±1.2±1.1)×10−3 keV whihwe divide by our best value �(ψ(2S) → J/ψ(1S)π+π−

)
× �(ψ(2S) → e+ e−)/�total = 0.809 ± 0.013 keV. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.4 From the ratio of �(e+ e−) B(π+π−π0) and �(e+ e−) B(µ+ µ−) (AUBERT 04).5Mostly ρπ, see also ρπ subsetion.6Obtained omparing the rates for π+π−π0 and µ+µ−, using J/ψ events produed via

ψ(2S) → π+π− J/ψ and with B(J/ψ → µ+µ−) = 5.88 ± 0.10%.�(K+K−π0)/�(π+π−π0) �141/�129�(K+K−π0)/�(π+π−π0) �141/�129�(K+K−π0)/�(π+π−π0) �141/�129�(K+K−π0)/�(π+π−π0) �141/�129VALUE (%) EVTS DOCUMENT ID TECN COMMENT12.0±0.3±0.912.0±0.3±0.912.0±0.3±0.912.0±0.3±0.9 23K LEES 17C BABR J/ψ → h+ h−π0�(K0S K±π∓
)/�(π+π−π0) �142/�129�(K0S K±π∓
)/�(π+π−π0) �142/�129�(K0S K±π∓
)/�(π+π−π0) �142/�129�(K0S K±π∓
)/�(π+π−π0) �142/�129VALUE (%) EVTS DOCUMENT ID TECN COMMENT26.5±0.5±2.126.5±0.5±2.126.5±0.5±2.126.5±0.5±2.1 24K LEES 17C BABR J/ψ → h0 h+ h−�(π+π−π0K+K−)/�total �130/��(π+π−π0K+K−)/�total �130/��(π+π−π0K+K−)/�total �130/��(π+π−π0K+K−)/�total �130/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.79±0.29 OUR AVERAGE1.79±0.29 OUR AVERAGE1.79±0.29 OUR AVERAGE1.79±0.29 OUR AVERAGE Error inludes sale fator of 2.2.1.93±0.14±0.05 768 1 AUBERT 07AU BABR 10.6 e+ e− →K+K−π+π−π0 γ1.2 ±0.3 309 VANNUCCI 77 MRK1 e+ e−1AUBERT 07AU reports [�(J/ψ(1S) → π+π−π0K+K−)/�total℄ × [�(J/ψ(1S) →e+ e−)℄ = 0.1070±0.0043±0.0064 keV whih we divide by our best value �(J/ψ(1S) →e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(4(π+π−)π0)/�total �131/��(4(π+π−)π0)/�total �131/��(4(π+π−)π0)/�total �131/��(4(π+π−)π0)/�total �131/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT90±3090±3090±3090±30 13 JEAN-MARIE 76 MRK1 e+ e−�(π+π−K+K−)/�total �132/��(π+π−K+K−)/�total �132/��(π+π−K+K−)/�total �132/��(π+π−K+K−)/�total �132/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •6.5±0.4±0.2 1.6k 1 AUBERT 07AK BABR 10.6 e+ e− → π+π−K+K− γ6.1±0.7±0.2 233 2 AUBERT 05D BABR 10.6 e+ e− → K+K−π+π− γ7.2±2.3 205 VANNUCCI 77 MRK1 e+ e−1Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → π+π−K+K−)/�total℄ × [�(J/ψ(1S) → e+ e−)℄ = (36.3 ± 1.3 ± 2.1)× 10−3 keV whih we divideby our best value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.2 Superseded by AUBERT 07AK. AUBERT 05D reports [�(J/ψ(1S) → π+π−K+K−)/�total℄ × [�(J/ψ(1S) → e+ e−)℄ = (33.6 ± 2.7 ± 2.7)× 10−3 keV whih we divideby our best value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.�(π+π−K+K−η
)/�total �137/��(π+π−K+K−η
)/�total �137/��(π+π−K+K−η
)/�total �137/��(π+π−K+K−η
)/�total �137/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.84±0.28±0.051.84±0.28±0.051.84±0.28±0.051.84±0.28±0.05 73 1 AUBERT 07AU BABR 10.6 e+ e− →K+K−π+π− ηγ1AUBERT 07AU reports [�(J/ψ(1S) → π+π−K+K−η

)/�total℄ × [�(J/ψ(1S) →e+ e−)℄ = (10.2±1.3±0.8)×10−3 keV whih we divide by our best value �(J/ψ(1S) →e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(π0π0K+K−)/�total �138/��(π0π0K+K−)/�total �138/��(π0π0K+K−)/�total �138/��(π0π0K+K−)/�total �138/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •2.45±0.31±0.06 203 ± 16 1 AUBERT 07AK BABR 10.6 e+ e− → π0π0K+K− γ1Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → π0π0K+K−)/�total℄

× [�(J/ψ(1S) → e+ e−)℄ = (13.6 ± 1.1 ± 1.3) × 10−3 keV whih we divide by ourbest value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(K K π
)/�total �140/��(K K π
)/�total �140/��(K K π
)/�total �140/��(K K π
)/�total �140/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT61 ±10 OUR AVERAGE61 ±10 OUR AVERAGE61 ±10 OUR AVERAGE61 ±10 OUR AVERAGE55.2±12.0 25 FRANKLIN 83 MRK2 e+ e− → K+K−π078.0±21.0 126 VANNUCCI 77 MRK1 e+ e− → K0S K±π∓



1518151815181518MesonPartile ListingsJ/ψ(1S)�(2(π+π−))/�total �147/��(2(π+π−))/�total �147/��(2(π+π−))/�total �147/��(2(π+π−))/�total �147/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT3.57±0.30 OUR AVERAGE3.57±0.30 OUR AVERAGE3.57±0.30 OUR AVERAGE3.57±0.30 OUR AVERAGE3.53±0.12±0.29 1107 1 ABLIKIM 05H BES2 e+ e− → ψ(2S) →J/ψπ+π−, J/ψ →2(π+π−)4.0 ±1.0 76 JEAN-MARIE 76 MRK1 e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •3.51±0.34±0.09 270 2 AUBERT 05D BABR 10.6 e+ e− → 2(π+π−)γ1Computed using B(J/ψ → µ+µ−) = 0.0588 ± 0.0010.2AUBERT 05D reports [�(J/ψ(1S) → 2(π+π−))/�total℄ × [�(J/ψ(1S) → e+ e−)℄= (19.5 ± 1.4 ± 1.3) × 10−3 keV whih we divide by our best value �(J/ψ(1S) →e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value. Superseded by LEES 12E.�(3(π+π−))/�total �148/��(3(π+π−))/�total �148/��(3(π+π−))/�total �148/��(3(π+π−))/�total �148/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT43 ± 4 OUR AVERAGE43 ± 4 OUR AVERAGE43 ± 4 OUR AVERAGE43 ± 4 OUR AVERAGE43.0± 2.9±2.8 496 1 AUBERT 06D BABR 10.6 e+ e− → 3(π+π−)γ40 ±20 32 JEAN-MARIE 76 MRK1 e+ e−1Using �(J/ψ → e+ e−) = 5.52 ± 0.14 ± 0.04 keV.�(2(π+π−π0))/�total �149/��(2(π+π−π0))/�total �149/��(2(π+π−π0))/�total �149/��(2(π+π−π0))/�total �149/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.62±0.09±0.191.62±0.09±0.191.62±0.09±0.191.62±0.09±0.19 761 1 AUBERT 06D BABR 10.6 e+ e− → 2(π+π−π0)γ1Using �(J/ψ → e+ e−) = 5.52 ± 0.14 ± 0.04 keV.�(2(π+π−)η)/�total �150/��(2(π+π−)η)/�total �150/��(2(π+π−)η)/�total �150/��(2(π+π−)η)/�total �150/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.29±0.24 OUR AVERAGE2.29±0.24 OUR AVERAGE2.29±0.24 OUR AVERAGE2.29±0.24 OUR AVERAGE2.35±0.39±0.20 85 1 AUBERT 07AU BABR 10.6 e+ e− → 2(π+π−)ηγ2.26±0.08±0.27 4839 ABLIKIM 05C BES2 e+ e− → 2(π+π−)η1AUBERT 07AU quotes �J/ψ

ee
· B(J/ψ → 2(π+π−)η) ·B(η → γ γ) = 5.16 ± 0.85 ±0.39 eV.�(3(π+π−)η)/�total �151/��(3(π+π−)η)/�total �151/��(3(π+π−)η)/�total �151/��(3(π+π−)η)/�total �151/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.24±0.96±1.117.24±0.96±1.117.24±0.96±1.117.24±0.96±1.11 616 ABLIKIM 05C BES2 e+ e− → 3(π+π−)η�(pp)/�total �152/��(pp)/�total �152/��(pp)/�total �152/��(pp)/�total �152/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.121±0.029 OUR AVERAGE2.121±0.029 OUR AVERAGE2.121±0.029 OUR AVERAGE2.121±0.029 OUR AVERAGE2.112±0.004±0.031 314k ABLIKIM 12C BES3 e+ e−2.19 ±0.16 ±0.06 317 1 WU 06 BELL B+ → ppK+2.26 ±0.01 ±0.14 63316 BAI 04E BES2 e+ e− → J/ψ1.97 ±0.22 99 BALDINI 98 FENI e+ e−1.91 ±0.04 ±0.30 PALLIN 87 DM2 e+ e−2.16 ±0.07 ±0.15 1420 EATON 84 MRK2 e+ e−2.5 ±0.4 133 BRANDELIK 79C DASP e+ e−2.0 ±0.5 BESCH 78 BONA e+ e−2.2 ±0.2 331 2 PERUZZI 78 MRK1 e+ e−

• • • We do not use the following data for averages, �ts, limits, et. • • •2.0 ±0.3 48 ANTONELLI 93 SPEC e+ e−1WU 06 reports [�(J/ψ(1S) → pp)/�total℄ × [B(B+ → J/ψ(1S)K+)℄ = (2.21 ±0.13 ± 0.10) × 10−6 whih we divide by our best value B(B+ → J/ψ(1S)K+) =(1.010 ± 0.029)× 10−3. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2Assuming angular distribution (1+os2θ).�(ppπ0)/�total �153/��(ppπ0)/�total �153/��(ppπ0)/�total �153/��(ppπ0)/�total �153/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.19±0.08 OUR AVERAGE1.19±0.08 OUR AVERAGE1.19±0.08 OUR AVERAGE1.19±0.08 OUR AVERAGE Error inludes sale fator of 1.1.1.33±0.02±0.11 11k ABLIKIM 09B BES2 e+ e−1.13±0.09±0.09 685 EATON 84 MRK2 e+ e−1.4 ±0.4 BRANDELIK 79C DASP e+ e−1.00±0.15 109 PERUZZI 78 MRK1 e+ e−�(ppπ+π−
)/�total �154/��(ppπ+π−
)/�total �154/��(ppπ+π−
)/�total �154/��(ppπ+π−
)/�total �154/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT6.0 ±0.5 OUR AVERAGE6.0 ±0.5 OUR AVERAGE6.0 ±0.5 OUR AVERAGE6.0 ±0.5 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.6.46±0.17±0.43 1435 EATON 84 MRK2 e+ e−3.8 ±1.6 48 BESCH 81 BONA e+ e−5.5 ±0.6 533 PERUZZI 78 MRK1 e+ e−

WEIGHTED AVERAGE
6.0±0.5 (Error scaled by 1.3)

PERUZZI 78 MRK1 0.7
BESCH 81 BONA 1.9
EATON 84 MRK2 1.0

χ2

       3.6
(Confidence Level = 0.167)

0 2 4 6 8 10�(ppπ+π−
)/�total (units 10−3)�(ppπ+π−π0)/�total �155/��(ppπ+π−π0)/�total �155/��(ppπ+π−π0)/�total �155/��(ppπ+π−π0)/�total �155/�Inluding ppπ+π− γ and exluding ω, η, η′VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.3 ±0.9 OUR AVERAGE2.3 ±0.9 OUR AVERAGE2.3 ±0.9 OUR AVERAGE2.3 ±0.9 OUR AVERAGE Error inludes sale fator of 1.9.3.36±0.65±0.28 364 EATON 84 MRK2 e+ e−1.6 ±0.6 39 PERUZZI 78 MRK1 e+ e−�(ppη)/�total �156/��(ppη)/�total �156/��(ppη)/�total �156/��(ppη)/�total �156/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.00±0.12 OUR AVERAGE2.00±0.12 OUR AVERAGE2.00±0.12 OUR AVERAGE2.00±0.12 OUR AVERAGE1.91±0.02±0.17 13k 1 ABLIKIM 09 BES2 e+ e−2.03±0.13±0.15 826 EATON 84 MRK2 e+ e−2.5 ±1.2 BRANDELIK 79C DASP e+ e−2.3 ±0.4 197 PERUZZI 78 MRK1 e+ e−1From the ombination of pp η → pp γ γ and pp η → ppπ+π−π0 hannels.�(ppρ)/�total �157/��(ppρ)/�total �157/��(ppρ)/�total �157/��(ppρ)/�total �157/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<0.31<0.31<0.31<0.31 90 EATON 84 MRK2 e+ e− → hadronsγ�(ppω)/�total �158/��(ppω)/�total �158/��(ppω)/�total �158/��(ppω)/�total �158/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.98±0.10 OUR AVERAGE0.98±0.10 OUR AVERAGE0.98±0.10 OUR AVERAGE0.98±0.10 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.0.90±0.02±0.09 2670 ABLIKIM 13P BES3 e+ e−0.98±0.03±0.14 2449 ABLIKIM 08 BES2 e+ e−1.10±0.17±0.18 486 EATON 84 MRK2 e+ e−1.6 ±0.3 77 PERUZZI 78 MRK1 e+ e−
WEIGHTED AVERAGE
0.98±0.10 (Error scaled by 1.3)

PERUZZI 78 MRK1 4.3
EATON 84 MRK2 0.2
ABLIKIM 08 BES2 0.0
ABLIKIM 13P BES3 0.7

χ2

       5.3
(Confidence Level = 0.154)

0.5 1 1.5 2 2.5 3�(ppω)/�total (units 10−3)



1519151915191519See key on page 885 MesonPartile ListingsJ/ψ(1S)�(ppη′(958))/�total �159/��(ppη′(958))/�total �159/��(ppη′(958))/�total �159/��(ppη′(958))/�total �159/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.21 ±0.04 OUR AVERAGE0.21 ±0.04 OUR AVERAGE0.21 ±0.04 OUR AVERAGE0.21 ±0.04 OUR AVERAGE0.200±0.023±0.028 265 ± 31 1 ABLIKIM 09 BES2 e+ e−0.68 ±0.23 ±0.17 19 EATON 84 MRK2 e+ e−1.8 ±0.6 19 PERUZZI 78 MRK1 e+ e−1From the ombination of pp η′ → ppπ+π− η and pp η′ → pp γ ρ0 hannels.�(ppa0(980)→ ppπ0 η)/�total �160/��(ppa0(980)→ ppπ0 η)/�total �160/��(ppa0(980)→ ppπ0 η)/�total �160/��(ppa0(980)→ ppπ0 η)/�total �160/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT6.8±1.2±1.36.8±1.2±1.36.8±1.2±1.36.8±1.2±1.3 ABLIKIM 14N BES3 e+ e− → J/ψ�(ppφ)/�total �161/��(ppφ)/�total �161/��(ppφ)/�total �161/��(ppφ)/�total �161/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.519±0.033 OUR AVERAGE0.519±0.033 OUR AVERAGE0.519±0.033 OUR AVERAGE0.519±0.033 OUR AVERAGE0.523±0.006±0.033 14K ABLIKIM 16K BES3 J/ψ → ppK0S K0L,ppK+K−0.45 ±0.13 ±0.07 FALVARD 88 DM2 J/ψ → hadrons�(nn)/�total �162/��(nn)/�total �162/��(nn)/�total �162/��(nn)/�total �162/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.09±0.16 OUR AVERAGE2.09±0.16 OUR AVERAGE2.09±0.16 OUR AVERAGE2.09±0.16 OUR AVERAGE2.07±0.01±0.17 36k ABLIKIM 12C BES3 e+ e−2.31±0.49 79 BALDINI 98 FENI e+ e−1.8 ±0.9 BESCH 78 BONA e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •1.90±0.55 40 ANTONELLI 93 SPEC e+ e−�(nnπ+π−

)/�total �163/��(nnπ+π−
)/�total �163/��(nnπ+π−
)/�total �163/��(nnπ+π−
)/�total �163/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT3.8±3.63.8±3.63.8±3.63.8±3.6 5 BESCH 81 BONA e+ e−�(�+�−)/�total �164/��(�+�−)/�total �164/��(�+�−)/�total �164/��(�+�−)/�total �164/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.50±0.10±0.221.50±0.10±0.221.50±0.10±0.221.50±0.10±0.22 399 ABLIKIM 08O BES2 e+ e− → J/ψ�(�0�0)/�total �165/��(�0�0)/�total �165/��(�0�0)/�total �165/��(�0�0)/�total �165/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.172±0.031 OUR AVERAGE1.172±0.031 OUR AVERAGE1.172±0.031 OUR AVERAGE1.172±0.031 OUR AVERAGE Error inludes sale fator of 1.4.1.164±0.004±0.023 111k ABLIKIM 17L BES3 J/ψ → �0�01.15 ±0.24 ±0.03 1 AUBERT 07BDBABR 10.6 e+ e− → �0�0 γ1.33 ±0.04 ±0.11 1.7k ABLIKIM 06 BES2 J/ψ → �0�01.06 ±0.04 ±0.23 884 PALLIN 87 DM2 e+ e− → �0�01.58 ±0.16 ±0.25 90 EATON 84 MRK2 e+ e− → �0�01.3 ±0.4 52 PERUZZI 78 MRK1 e+ e− → �0�0

• • • We do not use the following data for averages, �ts, limits, et. • • •2.4 ±2.6 3 BESCH 81 BONA e+ e− → �+�−1AUBERT 07BD reports [�(J/ψ(1S) → �0�0)/�total℄ × [�(J/ψ(1S) → e+ e−)℄ =(6.4 ± 1.2 ± 0.6)×10−3 keV whih we divide by our best value �(J/ψ(1S) → e+ e−)= 5.55 ± 0.14± 0.02 keV. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(2(π+π−)K+K−)/�total �166/��(2(π+π−)K+K−)/�total �166/��(2(π+π−)K+K−)/�total �166/��(2(π+π−)K+K−)/�total �166/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT47 ± 7 OUR AVERAGE47 ± 7 OUR AVERAGE47 ± 7 OUR AVERAGE47 ± 7 OUR AVERAGE Error inludes sale fator of 1.3.49.8± 4.2±3.4 205 1 AUBERT 06D BABR 10.6 e+ e− →
ωK+K− 2(π+π−)γ31 ±13 30 VANNUCCI 77 MRK1 e+ e−1Using �(J/ψ → e+ e−) = 5.52 ± 0.14 ± 0.04 keV.�(pnπ−)/�total �167/��(pnπ−)/�total �167/��(pnπ−)/�total �167/��(pnπ−)/�total �167/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.12±0.09 OUR AVERAGE2.12±0.09 OUR AVERAGE2.12±0.09 OUR AVERAGE2.12±0.09 OUR AVERAGE2.36±0.02±0.21 59k ABLIKIM 06K BES2 J/ψ → pπ− n2.47±0.02±0.24 55k ABLIKIM 06K BES2 J/ψ → pπ+ n2.02±0.07±0.16 1288 EATON 84 MRK2 e+ e− → pπ−1.93±0.07±0.16 1191 EATON 84 MRK2 e+ e− → pπ+1.7 ±0.7 32 BESCH 81 BONA e+ e− → pπ−1.6 ±1.2 5 BESCH 81 BONA e+ e− → pπ+2.16±0.29 194 PERUZZI 78 MRK1 e+ e− → pπ−2.04±0.27 204 PERUZZI 78 MRK1 e+ e− → pπ+�(�−�+)/�total �171/��(�−�+)/�total �171/��(�−�+)/�total �171/��(�−�+)/�total �171/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.97 ±0.08 OUR AVERAGE0.97 ±0.08 OUR AVERAGE0.97 ±0.08 OUR AVERAGE0.97 ±0.08 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogram below.1.040±0.006±0.074 43k ABLIKIM 16L BES3 J/ψ → �−�+0.90 ±0.03 ±0.18 961 ABLIKIM 12P BES2 J/ψ → �−�+0.70 ±0.06 ±0.12 132 HENRARD 87 DM2 e+ e− → �−�+1.14 ±0.08 ±0.20 194 EATON 84 MRK2 e+ e− → �−�+1.4 ±0.5 51 PERUZZI 78 MRK1 e+ e− → �−�+

WEIGHTED AVERAGE
0.97±0.08 (Error scaled by 1.4)

PERUZZI 78 MRK1
EATON 84 MRK2 0.6
HENRARD 87 DM2 4.2
ABLIKIM 12P BES2 0.2
ABLIKIM 16L BES3 0.8

χ2

       5.7
(Confidence Level = 0.126)

0 0.5 1 1.5 2 2.5�(�−�+)/�total (units 10−3)�(��)/�total �172/��(��)/�total �172/��(��)/�total �172/��(��)/�total �172/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.89 ±0.08 OUR AVERAGE1.89 ±0.08 OUR AVERAGE1.89 ±0.08 OUR AVERAGE1.89 ±0.08 OUR AVERAGE Error inludes sale fator of 2.5. See the ideogram below.1.943±0.003±0.033 441k ABLIKIM 17L BES3 e+ e−1.93 ±0.21 ±0.05 1 AUBERT 07BD BABR 10.6 e+ e− → ��γ2.03 ±0.03 ±0.15 8887 ABLIKIM 06 BES2 J/ψ → ��2.0 +0.5
−0.4 ±0.1 46 2 WU 06 BELL B+ → ��K+1.08 ±0.06 ±0.24 631 BAI 98G BES e+ e−1.38 ±0.05 ±0.20 1847 PALLIN 87 DM2 e+ e−1.58 ±0.08 ±0.19 365 EATON 84 MRK2 e+ e−2.6 ±1.6 5 BESCH 81 BONA e+ e−1.1 ±0.2 196 PERUZZI 78 MRK1 e+ e−1AUBERT 07BD reports [�(J/ψ(1S) → ��)/�total℄ × [�(J/ψ(1S) → e+ e−)℄ =(10.7± 0.9± 0.7)×10−3 keV whih we divide by our best value �(J/ψ(1S) → e+ e−)= 5.55± 0.14± 0.02 keV. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2WU 06 reports [�(J/ψ(1S) → ��)/�total℄ × [B(B+ → J/ψ(1S)K+)℄ =(2.00+0.34

−0.29 ± 0.34)× 10−6 whih we divide by our best value B(B+ → J/ψ(1S)K+)= (1.010 ± 0.029) × 10−3. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.
WEIGHTED AVERAGE
1.89±0.08 (Error scaled by 2.5)

PERUZZI 78 MRK1 15.7
BESCH 81 BONA
EATON 84 MRK2 2.3
PALLIN 87 DM2 6.2
BAI 98G BES 10.8
WU 06 BELL
ABLIKIM 06 BES2 0.8
AUBERT 07BD BABR 0.0
ABLIKIM 17L BES3 2.2

χ2

      38.1
(Confidence Level < 0.0001)

0.5 1 1.5 2 2.5 3�(��)/�total (units 10−3)�(��)/�(pp) �172/�152�(��)/�(pp) �172/�152�(��)/�(pp) �172/�152�(��)/�(pp) �172/�152VALUE DOCUMENT ID TECN COMMENT0.90+0.15
−0.14±0.100.90+0.15
−0.14±0.100.90+0.15
−0.14±0.100.90+0.15
−0.14±0.10 1 WU 06 BELL B+ → ppK+, ��K+1Not independent of other J/ψ → ��, pp branhing ratios reported by WU 06.�(��−π+ (or ..))/�total �173/��(��−π+ (or ..))/�total �173/��(��−π+ (or ..))/�total �173/��(��−π+ (or ..))/�total �173/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.83 ±0.07 OUR AVERAGE0.83 ±0.07 OUR AVERAGE0.83 ±0.07 OUR AVERAGE0.83 ±0.07 OUR AVERAGE Error inludes sale fator of 1.2.0.770±0.051±0.083 335 1 ABLIKIM 07H BES2 e+ e− → ��+π−0.747±0.056±0.076 254 1 ABLIKIM 07H BES2 e+ e− → ��−π+0.90 ±0.06 ±0.16 225 ± 15 HENRARD 87 DM2 e+ e− → ��+π−1.11 ±0.06 ±0.20 342 ± 18 HENRARD 87 DM2 e+ e− → ��−π+1.53 ±0.17 ±0.38 135 EATON 84 MRK2 e+ e− → ��+π−1.38 ±0.21 ±0.35 118 EATON 84 MRK2 e+ e− → ��−π+



1520152015201520MesonPartile ListingsJ/ψ(1S)1Using B(� → π− p) = 63.9% and B(�+ → π0 p) = 51.6%.�(pK−�)/�total �174/��(pK−�)/�total �174/��(pK−�)/�total �174/��(pK−�)/�total �174/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.89±0.07±0.140.89±0.07±0.140.89±0.07±0.140.89±0.07±0.14 307 EATON 84 MRK2 e+ e−�(2(K+K−))/�total �175/��(2(K+K−))/�total �175/��(2(K+K−))/�total �175/��(2(K+K−))/�total �175/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.74±0.07 OUR AVERAGE0.74±0.07 OUR AVERAGE0.74±0.07 OUR AVERAGE0.74±0.07 OUR AVERAGE0.72±0.06±0.05 287 ± 24 LEES 12F BABR 10.6 e+ e− → 2(K+K−)γ1.4 +0.5
−0.4 ±0.2 11.0+4.3

−3.5 1 HUANG 03 BELL B+ → 2(K+K−) K+0.7 ±0.3 VANNUCCI 77 MRK1 e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •0.74±0.09±0.02 156 ± 15 2 AUBERT 07AK BABR 10.6 e+ e− → 2(K+K−)γ0.72±0.17±0.02 38 3 AUBERT 05D BABR 10.6 e+ e− → 2(K+K−)γ1Using B(B+ → J/ψK+) = (1.01 ± 0.05) × 10−3.2 Superseded by LEES 12F. AUBERT 07AK reports [�(J/ψ(1S) → 2(K+K−))/�total℄

× [�(J/ψ(1S) → e+ e−)℄ = (4.11 ± 0.39 ± 0.30)× 10−3 keV whih we divide by ourbest value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.3 Superseded by AUBERT 07AK. AUBERT 05D reports [�(J/ψ(1S) → 2(K+K−))/�total℄ × [�(J/ψ(1S) → e+ e−)℄ = (4.0 ± 0.7 ± 0.6) × 10−3 keV whih we divideby our best value �(J/ψ(1S) → e+ e−) = 5.55 ± 0.14 ± 0.02 keV. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.�(pK−�0)/�total �176/��(pK−�0)/�total �176/��(pK−�0)/�total �176/��(pK−�0)/�total �176/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.29±0.06±0.050.29±0.06±0.050.29±0.06±0.050.29±0.06±0.05 90 EATON 84 MRK2 e+ e−�(K+K−)/�total �177/��(K+K−)/�total �177/��(K+K−)/�total �177/��(K+K−)/�total �177/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.86±0.09±0.192.86±0.09±0.192.86±0.09±0.192.86±0.09±0.19 1k 1 METREVELI 12 ψ(2S) → π+π−K+K−
• • • We do not use the following data for averages, �ts, limits, et. • • •3.22±0.20±0.12 462 2,3 LEES 15J BABR e+ e− → K+K− γ3.50±0.20±0.12 462 3,4 LEES 15J BABR e+ e− → K+K− γ2.39±0.24±0.22 107 5 BALTRUSAIT...85D MRK3 e+ e−2.2 ±0.9 6 5 BRANDELIK 79C DASP e+ e−1Obtained by analyzing CLEO- data but not authored by the CLEO Collaboration.2 sinφ > 0.3Using �(J/ψ → e+ e−) = (5.55 ± 0.14) keV.4 sinφ < 0.5 Interferene with non-resonant K+K− prodution not taken into aount.�(K0S K0L)/�total �178/��(K0S K0L)/�total �178/��(K0S K0L)/�total �178/��(K0S K0L)/�total �178/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.95±0.11 OUR AVERAGE1.95±0.11 OUR AVERAGE1.95±0.11 OUR AVERAGE1.95±0.11 OUR AVERAGE Error inludes sale fator of 2.4. See the ideogram below.1.93±0.01±0.05 110K ABLIKIM 17AH BES3 J/ψ → K0S K0L → π+π−X2.62±0.15±0.14 0.3k 1 METREVELI 12 ψ(2S) → π+π−K0S K0L1.82±0.04±0.13 2.1k 2 BAI 04A BES2 J/ψ → K0S K0L → π+π−X
• • • We do not use the following data for averages, �ts, limits, et. • • •1.18±0.12±0.18 JOUSSET 90 DM2 J/ψ → hadrons1.01±0.16±0.09 74 BALTRUSAIT...85D MRK3 e+ e−1Obtained by analyzing CLEO- data but not authored by the CLEO Collaboration.2Using B(K0S → π+π−) = 0.6868 ± 0.0027.

WEIGHTED AVERAGE
1.95±0.11 (Error scaled by 2.4)

BAI 04A BES2 0.9
METREVELI 12 10.6
ABLIKIM 17AH BES3 0.2

χ2

      11.7
(Confidence Level = 0.0028)

1.5 2 2.5 3 3.5�(K0S K0L)/�total �178/��(��π+π−
)/�total �179/��(��π+π−
)/�total �179/��(��π+π−
)/�total �179/��(��π+π−
)/�total �179/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT4.30±0.13±0.994.30±0.13±0.994.30±0.13±0.994.30±0.13±0.99 2.4k ABLIKIM 12P BES2 J/ψ

�(��η)/�total �180/��(��η)/�total �180/��(��η)/�total �180/��(��η)/�total �180/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT16.2±1.7 OUR AVERAGE16.2±1.7 OUR AVERAGE16.2±1.7 OUR AVERAGE16.2±1.7 OUR AVERAGE15.7±0.80±1.54 454 1 ABLIKIM 13F BES3 J/ψ → ppπ+π− γ γ26.2±6.0 ±4.4 44 2 ABLIKIM 07H BES2 e+ e− → ψ(2S)1Using B(� → π− p) = 63.9% and B(η → γ γ) = 39.31%.2Using B(� → π− p) = 63.9% and B(η → γ γ) = 39.4%.�(��π0)/�total �181/��(��π0)/�total �181/��(��π0)/�total �181/��(��π0)/�total �181/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT3.78±0.27±0.303.78±0.27±0.303.78±0.27±0.303.78±0.27±0.30 323 1 ABLIKIM 13F BES3 J/ψ → ppπ+π− γ γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 6.4 90 2 ABLIKIM 07H BES2 e+ e− → ψ(2S)23 ±7 ±8 11 BAI 98G BES e+ e−22 ±5 ±5 19 HENRARD 87 DM2 e+ e−1Using B(� → π− p) = 63.9% and B(π0 → γ γ) = 98.8%.2Using B(� → π− p) = 63.9%.�(�nK0S+ ..)/�total �182/��(�nK0S+ ..)/�total �182/��(�nK0S+ ..)/�total �182/��(�nK0S+ ..)/�total �182/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT6.46±0.20±1.076.46±0.20±1.076.46±0.20±1.076.46±0.20±1.07 1058 1 ABLIKIM 08C BES2 e+ e− → J/ψ1Using B(� → pπ+) = 63.9% and B(K0S → π+π−) = 69.2%.�(π+π−

)/�total �183/��(π+π−
)/�total �183/��(π+π−
)/�total �183/��(π+π−
)/�total �183/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.47±0.14 OUR AVERAGE1.47±0.14 OUR AVERAGE1.47±0.14 OUR AVERAGE1.47±0.14 OUR AVERAGE1.47±0.13±0.13 140 1 METREVELI 12 ψ(2S) → 2(π+π−)1.58±0.20±0.15 84 BALTRUSAIT...85D MRK3 e+ e−1.0 ±0.5 5 BRANDELIK 78B DASP e+ e−1.6 ±1.6 1 VANNUCCI 77 MRK1 e+ e−1Obtained by analyzing CLEO- data but not authored by the CLEO Collaboration.�(��+ ..)/�total �184/��(��+ ..)/�total �184/��(��+ ..)/�total �184/��(��+ ..)/�total �184/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT2.83±0.23 OUR AVERAGE2.83±0.23 OUR AVERAGE2.83±0.23 OUR AVERAGE2.83±0.23 OUR AVERAGE2.74±0.24±0.22 234 ± 21 1 ABLIKIM 12B BES3 J/ψ → ��02.92±0.22±0.24 308 ± 24 2 ABLIKIM 12B BES3 J/ψ → ��0

• • • We do not use the following data for averages, �ts, limits, et. • • •
<15 90 PERUZZI 78 MRK1 e+ e− → �X1ABLIKIM 12B quotes B(J/ψ → ��0) whih we multiply by 2.2ABLIKIM 12B quotes B(J/ψ → ��0) whih we multiply by 2.�(K0S K0S)/�total �185/��(K0S K0S)/�total �185/��(K0S K0S)/�total �185/��(K0S K0S)/�total �185/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.4× 10−8<1.4× 10−8<1.4× 10−8<1.4× 10−8 95 1 ABLIKIM 17AH BES3 J/ψ → K0S K0S →

π+π−π+π−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1 × 10−6 95 1 BAI 04D BES e+ e−
<5.2× 10−6 90 1 BALTRUSAIT...85C MRK3 e+ e−1Forbidden by CP. RADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYS�(3γ)/�total �186/��(3γ)/�total �186/��(3γ)/�total �186/��(3γ)/�total �186/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT11.6±2.2 OUR AVERAGE11.6±2.2 OUR AVERAGE11.6±2.2 OUR AVERAGE11.6±2.2 OUR AVERAGE11.3±1.8±2.0 113 ± 18 ABLIKIM 13I BES3 ψ(2S) → π+π− J/ψ12 ±3 ±2 24.2+7.2

−6.0 ADAMS 08 CLEO ψ(2S) → π+π− J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<55 90 PARTRIDGE 80 CBAL e+ e−�(4γ)/�total �187/��(4γ)/�total �187/��(4γ)/�total �187/��(4γ)/�total �187/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<9<9<9<9 90 ADAMS 08 CLEO ψ(2S) → π+π− J/ψ�(5γ)/�total �188/��(5γ)/�total �188/��(5γ)/�total �188/��(5γ)/�total �188/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<15<15<15<15 90 ADAMS 08 CLEO ψ(2S) → π+π− J/ψ�(γπ0π0)/�total �189/��(γπ0π0)/�total �189/��(γπ0π0)/�total �189/��(γπ0π0)/�total �189/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT1.15±0.051.15±0.051.15±0.051.15±0.05 1 ABLIKIM 15AE BES3 J/ψ → γπ0π01The unertainty is systemati as statistial is netligible.�(γ ηπ0)/�total �190/��(γ ηπ0)/�total �190/��(γ ηπ0)/�total �190/��(γ ηπ0)/�total �190/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT21.4±1.8±2.521.4±1.8±2.521.4±1.8±2.521.4±1.8±2.5 596 ABLIKIM 16P BES3 J/ψ → 5γ



1521152115211521See key on page 885 MesonPartile ListingsJ/ψ(1S)�(γ a0(980)0 → γ ηπ0)/�total �191/��(γ a0(980)0 → γ ηπ0)/�total �191/��(γ a0(980)0 → γ ηπ0)/�total �191/��(γ a0(980)0 → γ ηπ0)/�total �191/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.5× 10−6<2.5× 10−6<2.5× 10−6<2.5× 10−6 95 ABLIKIM 16P BES3 J/ψ → 5γ�(γ a2(1320)0 → γ ηπ0)/�total �192/��(γ a2(1320)0 → γ ηπ0)/�total �192/��(γ a2(1320)0 → γ ηπ0)/�total �192/��(γ a2(1320)0 → γ ηπ0)/�total �192/�VALUE CL% DOCUMENT ID TECN COMMENT
<6.6× 10−6<6.6× 10−6<6.6× 10−6<6.6× 10−6 95 ABLIKIM 16P BES3 J/ψ → 5γ�(γ η (1S))/�total �193/��(γ η (1S))/�total �193/��(γ η (1S))/�total �193/��(γ η (1S))/�total �193/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.7 ±0.4 OUR AVERAGE1.7 ±0.4 OUR AVERAGE1.7 ±0.4 OUR AVERAGE1.7 ±0.4 OUR AVERAGE Error inludes sale fator of 1.5.2.00±0.31±0.02 1 MITCHELL 09 CLEO e+ e− → γX1.27±0.36 GAISER 86 CBAL J/ψ → γX
• • • We do not use the following data for averages, �ts, limits, et. • • •seen ANASHIN 14 KEDR J/ψ → γ η0.79±0.20 273 ± 43 2 AUBERT 06E BABR B± → K±X seen 16 BALTRUSAIT...84 MRK3 J/ψ → 2φγ1MITCHELL 09 reports (1.98 ± 0.09 ± 0.30) × 10−2 from a measurement of[�(J/ψ(1S) → γ η (1S))/�total℄ × [B(ψ(2S) → J/ψ(1S)π+π−)℄ assumingB(ψ(2S) → J/ψ(1S)π+π−) = (35.04 ± 0.07 ± 0.77) × 10−2, whih we resaleto our best value B(ψ(2S) → J/ψ(1S)π+π−) = (34.67 ± 0.30) × 10−2. Our �rsterror is their experiment's error and our seond error is the systemati error from usingour best value.2Calulated by the authors using an average of B(J/ψ → γ η ) × B(η → K K π) fromBALTRUSAITIS 86, BISELLO 91, BAI 04 and B(η → K K π) = (8.5 ± 1.8)% fromAUBERT 06E.�(γ η (1S)→ 3γ)/�total �194/��(γ η (1S)→ 3γ)/�total �194/��(γ η (1S)→ 3γ)/�total �194/��(γ η (1S)→ 3γ)/�total �194/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT3.8+1.3

−1.0 OUR AVERAGE3.8+1.3
−1.0 OUR AVERAGE3.8+1.3
−1.0 OUR AVERAGE3.8+1.3
−1.0 OUR AVERAGE Error inludes sale fator of 1.1.4.5±1.2±0.6 33 ± 9 ABLIKIM 13I BES3 ψ(2S) → π+π− J/ψ1.2+2.7
−1.1±0.3 1.2+2.8

−1.1 ADAMS 08 CLEO ψ(2S) → π+π− J/ψ�(γπ+π−2π0)/�total �195/��(γπ+π−2π0)/�total �195/��(γπ+π−2π0)/�total �195/��(γπ+π−2π0)/�total �195/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT8.3±0.2±3.18.3±0.2±3.18.3±0.2±3.18.3±0.2±3.1 1 BALTRUSAIT...86B MRK3 J/ψ → 4πγ1 4π mass less than 2.0 GeV.�(γ ηππ)/�total �196/��(γ ηππ)/�total �196/��(γ ηππ)/�total �196/��(γ ηππ)/�total �196/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT6.1 ±1.0 OUR AVERAGE6.1 ±1.0 OUR AVERAGE6.1 ±1.0 OUR AVERAGE6.1 ±1.0 OUR AVERAGE5.85±0.3±1.05 1 EDWARDS 83B CBAL J/ψ → ηπ+π−7.8 ±1.2±2.4 1 EDWARDS 83B CBAL J/ψ → η2π01Broad enhanement at 1700 MeV.�(γ η2(1870)→ γ ηπ+π−
)/�total �197/��(γ η2(1870)→ γ ηπ+π−
)/�total �197/��(γ η2(1870)→ γ ηπ+π−
)/�total �197/��(γ η2(1870)→ γ ηπ+π−
)/�total �197/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT6.2±2.2±0.96.2±2.2±0.96.2±2.2±0.96.2±2.2±0.9 BAI 99 BES J/ψ → γ ηπ+π−�(γ η(1405/1475)→ γK K π

)/�total �198/��(γ η(1405/1475)→ γK K π
)/�total �198/��(γ η(1405/1475)→ γK K π
)/�total �198/��(γ η(1405/1475)→ γK K π
)/�total �198/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT2.8 ±0.6 OUR AVERAGE2.8 ±0.6 OUR AVERAGE2.8 ±0.6 OUR AVERAGE2.8 ±0.6 OUR AVERAGE Error inludes sale fator of 1.6. See the ideogram below.1.66±0.1 ±0.58 1,2 BAI 00D BES J/ψ → γK±K0S π∓3.8 ±0.3 ±0.6 3 AUGUSTIN 90 DM2 J/ψ → γK K π4.0 ±0.7 ±1.0 3 EDWARDS 82E CBAL J/ψ → K+K−π0 γ4.3 ±1.7 3,4 SCHARRE 80 MRK2 e+ e−

• • • We do not use the following data for averages, �ts, limits, et. • • •1.78±0.21±0.33 3,5,6 AUGUSTIN 92 DM2 J/ψ → γK K π0.83±0.13±0.18 3,7,8 AUGUSTIN 92 DM2 J/ψ → γK K π0.66+0.17
−0.16+0.24

−0.15 3,6,9 BAI 90C MRK3 J/ψ → γK0S K±π∓1.03+0.21
−0.18+0.26

−0.19 3,8,10 BAI 90C MRK3 J/ψ → γK0S K±π∓

WEIGHTED AVERAGE
2.8±0.6 (Error scaled by 1.6)

SCHARRE 80 MRK2 0.7
EDWARDS 82E CBAL 0.9
AUGUSTIN 90 DM2 2.0
BAI 00D BES 4.0

χ2

       7.7
(Confidence Level = 0.052)

-2 0 2 4 6 8 10 12�(γ η(1405/1475) → γK K π
)/�total (units 10−3)

1 Interferene with the J/ψ(1S) radiative transition to the broad K K π pseudosalar statearound 1800 is (0.15 ± 0.01 ± 0.05) × 10−3.2 Interferene with J/ψ → γ f1(1420) is (−0.03 ± 0.01 ± 0.01)× 10−3.3 Inludes unknown branhing fration η(1405) → K K π.4 Correted for spin-zero hypothesis for η(1405).5 From �t to the a0(980)π 0 −+ partial wave.6 a0(980)π mode.7 From �t to the K∗(892)K 0−+ partial wave.8K∗K mode.9 From a0(980)π �nal state.10 From K∗(890)K �nal state.�(γ η(1405/1475)→ γ γ ρ0)/�total �199/��(γ η(1405/1475)→ γ γ ρ0)/�total �199/��(γ η(1405/1475)→ γ γ ρ0)/�total �199/��(γ η(1405/1475)→ γ γ ρ0)/�total �199/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT0.78±0.20 OUR AVERAGE0.78±0.20 OUR AVERAGE0.78±0.20 OUR AVERAGE0.78±0.20 OUR AVERAGE Error inludes sale fator of 1.8.1.07±0.17±0.11 1 BAI 04J BES2 J/ψ → γ γπ+π−0.64±0.12±0.07 1 COFFMAN 90 MRK3 J/ψ → γ γπ+π−1 Inludes unknown branhing fration η(1405) → γ ρ0.�(γ η(1405/1475)→ γ ηπ+π−
)/�total �200/��(γ η(1405/1475)→ γ ηπ+π−
)/�total �200/��(γ η(1405/1475)→ γ ηπ+π−
)/�total �200/��(γ η(1405/1475)→ γ ηπ+π−
)/�total �200/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.0 ±0.5 OUR AVERAGE3.0 ±0.5 OUR AVERAGE3.0 ±0.5 OUR AVERAGE3.0 ±0.5 OUR AVERAGE2.6 ±0.7 ±0.4 BAI 99 BES J/ψ → γ ηπ+π−3.38±0.33±0.64 1 BOLTON 92B MRK3 J/ψ → γ ηπ+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •7.0 ±0.6 ±1.1 261 2 AUGUSTIN 90 DM2 J/ψ → γ ηπ+π−1Via a0(980)π.2 Inludes unknown branhing fration to ηπ+π−.�(γ η(1405/1475)→ γ γφ
)/�total �201/��(γ η(1405/1475)→ γ γφ
)/�total �201/��(γ η(1405/1475)→ γ γφ
)/�total �201/��(γ η(1405/1475)→ γ γφ
)/�total �201/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<0.82<0.82<0.82<0.82 95 BAI 04J BES2 J/ψ → γ γK+K−�(γ ρρ)/�total �202/��(γ ρρ)/�total �202/��(γ ρρ)/�total �202/��(γ ρρ)/�total �202/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT4.5 ±0.8 OUR AVERAGE4.5 ±0.8 OUR AVERAGE4.5 ±0.8 OUR AVERAGE4.5 ±0.8 OUR AVERAGE4.7 ±0.3 ±0.9 1 BALTRUSAIT...86B MRK3 J/ψ → 4πγ3.75±1.05±1.20 2 BURKE 82 MRK2 J/ψ → 4πγ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.09 90 3 BISELLO 89B J/ψ → 4πγ1 4π mass less than 2.0 GeV.2 4π mass less than 2.0 GeV. We have multiplied 2ρ0 measurement by 3 to obtain 2ρ.3 4π mass in the range 2.0{25 GeV.�(γ ρω)/�total �203/��(γ ρω)/�total �203/��(γ ρω)/�total �203/��(γ ρω)/�total �203/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<5.4<5.4<5.4<5.4 90 ABLIKIM 08A BES2 e+ e− → J/ψ�(γ ρφ)/�total �204/��(γ ρφ)/�total �204/��(γ ρφ)/�total �204/��(γ ρφ)/�total �204/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<8.8<8.8<8.8<8.8 90 ABLIKIM 08A BES2 e+ e− → J/ψ�(γ η′(958))/�total �205/��(γ η′(958))/�total �205/��(γ η′(958))/�total �205/��(γ η′(958))/�total �205/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT5.13±0.17 OUR AVERAGE5.13±0.17 OUR AVERAGE5.13±0.17 OUR AVERAGE5.13±0.17 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.4.78±0.22±0.08 1 ABLIKIM 11 BES3 J/ψ → η′ γ5.24±0.12±0.11 PEDLAR 09 CLE3 J/ψ → η′ γ5.55±0.44 35k ABLIKIM 06E BES2 J/ψ → η′ γ
• • • We do not use the following data for averages, �ts, limits, et. • • •4.50±0.14±0.53 BOLTON 92B MRK3 J/ψ → γπ+π− η, η →

γ γ4.30±0.31±0.71 BOLTON 92B MRK3 J/ψ → γπ+π− η, η →
π+π−π04.04±0.16±0.85 622 AUGUSTIN 90 DM2 J/ψ → γ ηπ+π−4.39±0.09±0.66 2420 AUGUSTIN 90 DM2 J/ψ → γ γπ+π−4.1 ±0.3 ±0.6 BLOOM 83 CBAL e+ e− → 3γ +hadrons2.9 ±1.1 6 BRANDELIK 79C DASP e+ e− → 3γ2.4 ±0.7 57 BARTEL 76 CNTR e+ e− → 2γ ρ1ABLIKIM 11 reports (4.84± 0.03± 0.24)×10−3 from a measurement of [�(J/ψ(1S) →

γ η′(958))/�total℄ / [B(η′(958) → π+π− η)℄ / [B(η → 2γ)℄ assuming B(η′(958) →
π+π− η) = (43.2 ± 0.7) × 10−2,B(η → 2γ) = (39.31 ± 0.20) × 10−2, whih weresale to our best values B(η′(958) → π+π− η) = (42.6 ± 0.7)× 10−2, B(η → 2γ)= (39.41 ± 0.20)×10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best values.



1522152215221522MesonPartile ListingsJ/ψ(1S)
WEIGHTED AVERAGE
5.13±0.17 (Error scaled by 1.3)

ABLIKIM 06E BES2 0.9
PEDLAR 09 CLE3 0.4
ABLIKIM 11 BES3 2.2

χ2

       3.5
(Confidence Level = 0.174)

4 4.5 5 5.5 6 6.5 7 7.5�(γ η′(958))/�total (units 10−3)�(γ 2π+2π−)/�total �206/��(γ 2π+2π−)/�total �206/��(γ 2π+2π−)/�total �206/��(γ 2π+2π−)/�total �206/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT2.8 ±0.5 OUR AVERAGE2.8 ±0.5 OUR AVERAGE2.8 ±0.5 OUR AVERAGE2.8 ±0.5 OUR AVERAGE Error inludes sale fator of 1.9. See the ideogram below.4.32±0.14±0.73 1 BISELLO 89B DM2 J/ψ → 4πγ2.08±0.13±0.35 2 BISELLO 89B DM2 J/ψ → 4πγ3.05±0.08±0.45 2 BALTRUSAIT...86B MRK3 J/ψ → 4πγ4.85±0.45±1.20 3 BURKE 82 MRK2 e+ e−1 4π mass less than 3.0 GeV.2 4π mass less than 2.0 GeV.3 4π mass less than 2.5 GeV.
WEIGHTED AVERAGE
2.8±0.5 (Error scaled by 1.9)

BURKE 82 MRK2 2.5
BALTRUSAIT... 86B MRK3 0.3
BISELLO 89B DM2 3.7
BISELLO 89B DM2 4.2

χ2

      10.8
(Confidence Level = 0.013)

0 2 4 6 8 10�(γ 2π+2π−)/�total (units 10−3)�(γ f2(1270)f2(1270))/�total �207/��(γ f2(1270)f2(1270))/�total �207/��(γ f2(1270)f2(1270))/�total �207/��(γ f2(1270)f2(1270))/�total �207/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT9.5±0.7±1.69.5±0.7±1.69.5±0.7±1.69.5±0.7±1.6 646 ± 45 ABLIKIM 04M BES J/ψ → γ 2π+2π−�(γ f2(1270)f2(1270)(non resonant))/�total �208/��(γ f2(1270)f2(1270)(non resonant))/�total �208/��(γ f2(1270)f2(1270)(non resonant))/�total �208/��(γ f2(1270)f2(1270)(non resonant))/�total �208/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT8.2±0.8±1.78.2±0.8±1.78.2±0.8±1.78.2±0.8±1.7 1 ABLIKIM 04M BES J/ψ → γ 2π+2π−1Subtrating ontribution from intermediate η (1S) deays.�(γK+K−π+π−
)/�total �209/��(γK+K−π+π−
)/�total �209/��(γK+K−π+π−
)/�total �209/��(γK+K−π+π−
)/�total �209/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.1±0.1±0.62.1±0.1±0.62.1±0.1±0.62.1±0.1±0.6 1516 BAI 00B BES J/ψ → γK+K0π+π−�(γ f4(2050))/�total �210/��(γ f4(2050))/�total �210/��(γ f4(2050))/�total �210/��(γ f4(2050))/�total �210/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT2.7±0.5±0.52.7±0.5±0.52.7±0.5±0.52.7±0.5±0.5 1 BALTRUSAIT...87 MRK3 J/ψ → γπ+π−1Assuming branhing fration f4(2050) → ππ/ total = 0.167.�(γωω

)/�total �211/��(γωω
)/�total �211/��(γωω
)/�total �211/��(γωω
)/�total �211/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.61±0.33 OUR AVERAGE1.61±0.33 OUR AVERAGE1.61±0.33 OUR AVERAGE1.61±0.33 OUR AVERAGE6.0 ±4.8 ±1.8 ABLIKIM 08A BES2 J/ψ → γωπ+π−1.41±0.2 ±0.42 120 ± 17 BISELLO 87 SPEC e+ e−, hadronsγ1.76±0.09±0.45 BALTRUSAIT...85C MRK3 e+ e− → hadronsγ

�(γ η(1405/1475)→ γ ρ0 ρ0)/�total �212/��(γ η(1405/1475)→ γ ρ0 ρ0)/�total �212/��(γ η(1405/1475)→ γ ρ0 ρ0)/�total �212/��(γ η(1405/1475)→ γ ρ0 ρ0)/�total �212/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT1.7 ±0.4 OUR AVERAGE1.7 ±0.4 OUR AVERAGE1.7 ±0.4 OUR AVERAGE1.7 ±0.4 OUR AVERAGE Error inludes sale fator of 1.3.2.1 ±0.4 BUGG 95 MRK3 J/ψ → γπ+π−π+π−1.36±0.38 1,2 BISELLO 89B DM2 J/ψ → 4πγ1Estimated by us from various �ts.2 Inludes unknown branhing fration to ρ0 ρ0.�(γ f2(1270))/�total �213/��(γ f2(1270))/�total �213/��(γ f2(1270))/�total �213/��(γ f2(1270))/�total �213/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.64±0.12 OUR AVERAGE1.64±0.12 OUR AVERAGE1.64±0.12 OUR AVERAGE1.64±0.12 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.2.07±0.16+0.02
−0.07 2.4k 1,2 DOBBS 15 J/ψ → γππ1.63±0.26+0.02
−0.06 3 ABLIKIM 06V BES2 e+ e− → J/ψ → γπ+π−1.42±0.21+0.01
−0.05 4 ABLIKIM 06V BES2 e+ e− → J/ψ → γπ0π01.33±0.05±0.20 5 AUGUSTIN 87 DM2 J/ψ → γπ+π−1.36±0.09±0.23 5 BALTRUSAIT...87 MRK3 J/ψ → γπ+π−1.48±0.25±0.30 178 EDWARDS 82B CBAL e+ e− → 2π0 γ2.0 ±0.7 35 ALEXANDER 78 PLUT e+ e−1.2 ±0.6 30 6 BRANDELIK 78B DASP e+ e− → π+π− γ1Using CLEO- data but not authored by the CLEO Collaboration.2DOBBS 15 reports [�(J/ψ(1S) → γ f2(1270))/�total℄ × [B(f2(1270) → ππ)℄ =(1.744 ± 0.052 ± 0.122)× 10−3 whih we divide by our best value B(f2(1270) → ππ)= (84.2+2.9
−0.9)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.3ABLIKIM 06V reports [�(J/ψ(1S) → γ f2(1270))/�total℄ × [B(f2(1270) → ππ)℄ =(1.371 ± 0.010 ± 0.222)× 10−3 whih we divide by our best value B(f2(1270) → ππ)= (84.2+2.9
−0.9)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.4ABLIKIM 06V reports [�(J/ψ(1S) → γ f2(1270))/�total℄ × [B(f2(1270) → ππ)℄ =(1.200 ± 0.027 ± 0.174)× 10−3 whih we divide by our best value B(f2(1270) → ππ)= (84.2+2.9
−0.9)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.5 Estimated using B(f2(1270) → ππ)=0.843 ± 0.012. The errors do not ontain theunertainty in the f2(1270) deay.6Restated by us to take aount of spread of E1, M2, E3 transitions.

WEIGHTED AVERAGE
1.64±0.12 (Error scaled by 1.3)

BRANDELIK 78B DASP 0.5
ALEXANDER 78 PLUT 0.3
EDWARDS 82B CBAL 0.2
BALTRUSAIT... 87 MRK3 1.2
AUGUSTIN 87 DM2 2.2
ABLIKIM 06V BES2 0.8
ABLIKIM 06V BES2 0.0
DOBBS 15 7.4

χ2

      12.6
(Confidence Level = 0.082)

0 1 2 3 4 5�(γ f2(1270))/�total (units 10−3)�(γ f0(1370)→ γK K)/�total �214/��(γ f0(1370)→ γK K)/�total �214/��(γ f0(1370)→ γK K)/�total �214/��(γ f0(1370)→ γK K)/�total �214/�VALUE (units 10−4) EVTS DOCUMENT ID COMMENT4.19±0.73±1.344.19±0.73±1.344.19±0.73±1.344.19±0.73±1.34 478 1 DOBBS 15 J/ψ → γK K1Using CLEO- data but not authored by the CLEO Collaboration.�(γ f0(1710)→ γK K)/�total �215/��(γ f0(1710)→ γK K)/�total �215/��(γ f0(1710)→ γK K)/�total �215/��(γ f0(1710)→ γK K)/�total �215/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT10.0 + 1.1
− 0.9 OUR AVERAGE10.0 + 1.1
− 0.9 OUR AVERAGE10.0 + 1.1
− 0.9 OUR AVERAGE10.0 + 1.1
− 0.9 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogrambelow.11.76± 0.54±0.94 1.2k 1 DOBBS 15 J/ψ → γK K9.62±029 +3.51

−1.86 2 BAI 03G BES J/ψ → γK K5.0 ± 0.8 +1.8
−0.4 3,4 BAI 96C BES J/ψ → γK+K−9.2 ± 1.4 ±1.4 4 AUGUSTIN 88 DM2 J/ψ → γK+K−10.4 ± 1.2 ±1.6 4 AUGUSTIN 88 DM2 J/ψ → γK0S K0S9.6 ± 1.2 ±1.8 4 BALTRUSAIT...87 MRK3 J/ψ → γK+K−

• • • We do not use the following data for averages, �ts, limits, et. • • •1.6 ± 0.2 +0.6
−0.2 4,5 BAI 96C BES J/ψ → γK+K−

< 0.8 90 6 BISELLO 89B J/ψ → 4πγ



1523152315231523See key on page 885 MesonPartile ListingsJ/ψ(1S)1.6 ± 0.4 ±0.3 7 BALTRUSAIT...87 MRK3 J/ψ → γπ+π−3.8 ± 1.6 8 EDWARDS 82D CBAL e+ e− → ηηγ1Using CLEO- data but not authored by the CLEO Collaboration.2 Inludes unknown branhing ratio to K+K− or K0S K0S .3Assuming JP = 2+ for f0(1710).4 Inludes unknown branhing fration to K+K− or K0S K0S . We have multiplied K+K−measurement by 2, and K0S K0S by 4 to obtain K K result.5Assuming JP = 0+ for f0(1710).6 Inludes unknown branhing fration to ρ0 ρ0.7 Inludes unknown branhing fration to π+π−.8 Inludes unknown branhing fration to ηη.
WEIGHTED AVERAGE
10.0+1.1-0.9 (Error scaled by 1.5)

BALTRUSAIT... 87 MRK3 0.0
AUGUSTIN 88 DM2 0.0
AUGUSTIN 88 DM2 0.2
BAI 96C BES 6.5
BAI 03G BES
DOBBS 15 2.6

χ2

       9.3
(Confidence Level = 0.054)

0 5 10 15 20 25J/ψ(1S) mass (units 10−4)�(γ f0(1710)→ γππ
)/�total �216/��(γ f0(1710)→ γππ
)/�total �216/��(γ f0(1710)→ γππ
)/�total �216/��(γ f0(1710)→ γππ
)/�total �216/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.8 ±0.5 OUR AVERAGE3.8 ±0.5 OUR AVERAGE3.8 ±0.5 OUR AVERAGE3.8 ±0.5 OUR AVERAGE3.72±0.30±0.43 483 1 DOBBS 15 J/ψ → γππ3.96±0.06±1.12 2 ABLIKIM 06V BES2 e+ e− → J/ψ → γπ+π−3.99±0.15±2.64 2 ABLIKIM 06V BES2 e+ e− → J/ψ → γπ0π0

• • • We do not use the following data for averages, �ts, limits, et. • • •2.5 ±1.6 ±0.8 BAI 98H BES J/ψ → γπ0π01Using CLEO- data but not authored by the CLEO Collaboration.2 Inluding unknown branhing fration to ππ.�(γ f0(1710)→ γωω
)/�total �217/��(γ f0(1710)→ γωω
)/�total �217/��(γ f0(1710)→ γωω
)/�total �217/��(γ f0(1710)→ γωω
)/�total �217/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.31±0.06±0.080.31±0.06±0.080.31±0.06±0.080.31±0.06±0.08 180 ABLIKIM 06H BES J/ψ → γωω�(γ f0(1710)→ γ ηη
)/�total �218/��(γ f0(1710)→ γ ηη
)/�total �218/��(γ f0(1710)→ γ ηη
)/�total �218/��(γ f0(1710)→ γ ηη
)/�total �218/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.35+0.13

−0.11+1.24
−0.742.35+0.13

−0.11+1.24
−0.742.35+0.13

−0.11+1.24
−0.742.35+0.13

−0.11+1.24
−0.74 5.5k 1 ABLIKIM 13N BES3 J/ψ → γ ηη1From partial wave analysis inluding all possible ombinations of 0++, 2++, and 4++resonanes.�(γ η)/�total �219/��(γ η)/�total �219/��(γ η)/�total �219/��(γ η)/�total �219/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.104±0.034 OUR AVERAGE1.104±0.034 OUR AVERAGE1.104±0.034 OUR AVERAGE1.104±0.034 OUR AVERAGE1.101±0.029±0.022 PEDLAR 09 CLE3 J/ψ → ηγ1.123±0.089 11k ABLIKIM 06E BES2 J/ψ → ηγ

• • • We do not use the following data for averages, �ts, limits, et. • • •0.88 ±0.08 ±0.11 BLOOM 83 CBAL e+ e−0.82 ±0.10 BRANDELIK 79C DASP e+ e−1.3 ±0.4 21 BARTEL 77 CNTR e+ e−�(γ f1(1420)→ γK K π
)/�total �220/��(γ f1(1420)→ γK K π
)/�total �220/��(γ f1(1420)→ γK K π
)/�total �220/��(γ f1(1420)→ γK K π
)/�total �220/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.79±0.13 OUR AVERAGE0.79±0.13 OUR AVERAGE0.79±0.13 OUR AVERAGE0.79±0.13 OUR AVERAGE0.68±0.04±0.24 BAI 00D BES J/ψ → γK±K0S π∓0.76±0.15±0.21 1,2 AUGUSTIN 92 DM2 J/ψ → γK K π0.87±0.14+0.14

−0.11 1 BAI 90C MRK3 J/ψ → γK0S K±π∓1 Inluded unknown branhing fration f1(1420) → K K π.2 From �t to the K∗(892)K 1 + + partial wave.

�(γ f1(1285))/�total �221/��(γ f1(1285))/�total �221/��(γ f1(1285))/�total �221/��(γ f1(1285))/�total �221/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.61 ±0.08 OUR AVERAGE0.61 ±0.08 OUR AVERAGE0.61 ±0.08 OUR AVERAGE0.61 ±0.08 OUR AVERAGE0.69 ±0.16 ±0.20 1 BAI 04J BES2 J/ψ → γ γ ρ00.61 ±0.04 ±0.21 2 BAI 00D BES J/ψ → γK±K0S π∓0.45 ±0.09 ±0.17 3 BAI 99 BES J/ψ → γ ηπ+π−0.625±0.063±0.103 4 BOLTON 92 MRK3 J/ψ → γ f1(1285)0.70 ±0.08 ±0.16 5 BOLTON 92B MRK3 J/ψ → γ ηπ+π−1Assuming B(f1(1285) → ρ0 γ) = 0.055 ± 0.013.2Assuming �(f1(1285) → K K π)/�total = 0.090 ± 0.004.3Assuming �(f1(1285) → ηππ)/�total =0.5 ± 0.18.4Obtained summing the sequential deay hannelsB(J/ψ → γ f1(1285) , f1(1285) → ππππ) = (1.44 ± 0.39 ± 0.27) × 10−4;B(J/ψ → γ f1(1285) , f1(1285) → a0(980)π ,a0(980) → ηπ) = (3.90± 0.42± 0.87)×10−4;B(J/ψ → γ f1(1285) , f1(1285) → a0(980)π ,a0(980) → K K) = (0.66 ± 0.26 ±0.29) × 10−4;B(J/ψ → γ f1(1285) , f1(1285) → γ ρ0) = (0.25 ± 0.07 ± 0.03) × 10−4.5Using B(f1(1285) → a0(980)π) = 0.37, and inluding unknown branhing ratio fora0(980) → ηπ.�(γ f1(1510)→ γ ηπ+π−
)/�total �222/��(γ f1(1510)→ γ ηπ+π−
)/�total �222/��(γ f1(1510)→ γ ηπ+π−
)/�total �222/��(γ f1(1510)→ γ ηπ+π−
)/�total �222/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT4.5±1.0±0.74.5±1.0±0.74.5±1.0±0.74.5±1.0±0.7 BAI 99 BES J/ψ → γ ηπ+π−�(γ f ′2(1525))/�total �223/��(γ f ′2(1525))/�total �223/��(γ f ′2(1525))/�total �223/��(γ f ′2(1525))/�total �223/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT5.7 +0.8

−0.5 OUR AVERAGE5.7 +0.8
−0.5 OUR AVERAGE5.7 +0.8
−0.5 OUR AVERAGE5.7 +0.8
−0.5 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogrambelow.8.0 ±0.9 ±0.2 750 1,2 DOBBS 15 J/ψ → γK K3.85±0.17+1.91

−0.73 3 BAI 03G BES J/ψ → γK K3.6 ±0.4 +1.4
−0.4 3 BAI 96C BES J/ψ → γK+K−5.6 ±1.4 ±0.9 3 AUGUSTIN 88 DM2 J/ψ → γK+K−4.5 ±0.4 ±0.9 3 AUGUSTIN 88 DM2 J/ψ → γK0S K0S6.8 ±1.6 ±1.4 3 BALTRUSAIT...87 MRK3 J/ψ → γK+K−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.4 90 4 4 BRANDELIK 79C DASP e+ e− → π+π− γ

<2.3 90 3 ALEXANDER 78 PLUT e+ e− → K+K− γ1Using CLEO- data but not authored by the CLEO Collaboration.2DOBBS 15 reports [�(J/ψ(1S) → γ f ′2(1525))/�total℄ × [B(f ′2(1525) → K K)℄ =(7.09 ± 0.46 ± 0.67) × 10−4 whih we divide by our best value B(f ′2(1525) → K K)= (88.7 ± 2.2)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.3Using B(f ′2(1525) → K K) = 0.888.4Assuming isotropi prodution and deay of the f ′2(1525) and isospin.
WEIGHTED AVERAGE
5.7+0.8-0.5 (Error scaled by 1.5)

BALTRUSAIT... 87 MRK3 0.3
AUGUSTIN 88 DM2 1.5
AUGUSTIN 88 DM2 0.0
BAI 96C BES 2.1
BAI 03G BES 1.0
DOBBS 15 5.9

χ2

      10.8
(Confidence Level = 0.056)

0 2 4 6 8 10 12 14�(γ f ′2(1525))/�total (units 10−4)�(γ f ′2(1525)→ γ ηη
)/�total �224/��(γ f ′2(1525)→ γ ηη
)/�total �224/��(γ f ′2(1525)→ γ ηη
)/�total �224/��(γ f ′2(1525)→ γ ηη
)/�total �224/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.42+0.43

−0.51+1.37
−1.303.42+0.43

−0.51+1.37
−1.303.42+0.43

−0.51+1.37
−1.303.42+0.43

−0.51+1.37
−1.30 5.5k 1 ABLIKIM 13N BES3 J/ψ → γ ηη1From partial wave analysis inluding all possible ombinations of 0++, 2++, and 4++resonanes.�(γ f2(1640)→ γωω

)/�total �225/��(γ f2(1640)→ γωω
)/�total �225/��(γ f2(1640)→ γωω
)/�total �225/��(γ f2(1640)→ γωω
)/�total �225/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.28±0.05±0.170.28±0.05±0.170.28±0.05±0.170.28±0.05±0.17 141 ABLIKIM 06H BES J/ψ → γωω



1524152415241524Meson Partile ListingsJ/ψ(1S)�(γ f2(1910)→ γωω
)/�total �226/��(γ f2(1910)→ γωω
)/�total �226/��(γ f2(1910)→ γωω
)/�total �226/��(γ f2(1910)→ γωω
)/�total �226/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.20±0.04±0.130.20±0.04±0.130.20±0.04±0.130.20±0.04±0.13 151 ABLIKIM 06H BES J/ψ → γωω�(γ f0(1800)→ γωφ
)/�total �227/��(γ f0(1800)→ γωφ
)/�total �227/��(γ f0(1800)→ γωφ
)/�total �227/��(γ f0(1800)→ γωφ
)/�total �227/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.5 ±0.6 OUR AVERAGE2.5 ±0.6 OUR AVERAGE2.5 ±0.6 OUR AVERAGE2.5 ±0.6 OUR AVERAGE2.00±0.08+1.38

−1.64 1.3k ABLIKIM 13J BES3 J/ψ → γωφ2.61±0.27±0.65 95 ABLIKIM 06J BES2 J/ψ → γωφ�(γ f2(1810)→ γ ηη
)/�total �228/��(γ f2(1810)→ γ ηη
)/�total �228/��(γ f2(1810)→ γ ηη
)/�total �228/��(γ f2(1810)→ γ ηη
)/�total �228/�VALUE (units 10−5) EVTS DOCUMENT ID COMMENT5.40+0.60

−0.67+3.42
−2.355.40+0.60

−0.67+3.42
−2.355.40+0.60

−0.67+3.42
−2.355.40+0.60

−0.67+3.42
−2.35 5.5k 1 ABLIKIM 13N J/ψ → γ ηη1From partial wave analysis inluding all possible ombinations of 0++, 2++, and 4++resonanes.�(γ f2(1950)→ γK∗(892)K∗(892))/�total �229/��(γ f2(1950)→ γK∗(892)K∗(892))/�total �229/��(γ f2(1950)→ γK∗(892)K∗(892))/�total �229/��(γ f2(1950)→ γK∗(892)K∗(892))/�total �229/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.7±0.1±0.20.7±0.1±0.20.7±0.1±0.20.7±0.1±0.2 BAI 00B BES J/ψ → γK+K0π+π−�(γK∗(892)K∗(892))/�total �230/��(γK∗(892)K∗(892))/�total �230/��(γK∗(892)K∗(892))/�total �230/��(γK∗(892)K∗(892))/�total �230/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT4.0±0.3±1.34.0±0.3±1.34.0±0.3±1.34.0±0.3±1.3 320 1 BAI 00B BES J/ψ → γK+K0π+π−1Summed over all harges.�(γφφ)/�total �231/��(γφφ)/�total �231/��(γφφ)/�total �231/��(γφφ)/�total �231/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.0±1.2 OUR AVERAGE4.0±1.2 OUR AVERAGE4.0±1.2 OUR AVERAGE4.0±1.2 OUR AVERAGE Error inludes sale fator of 2.1. See the ideogram below.7.5±0.6±1.2 168 BAI 90B MRK3 J/ψ → γ 4K3.4±0.8±0.6 33 ± 7 1 BISELLO 90 DM2 J/ψ → γK+K−K0S K0L3.1±0.7±0.4 1 BISELLO 86B DM2 J/ψ → γK+K−K+K−1φφ mass less than 2.9 GeV, η exluded.

WEIGHTED AVERAGE
4.0±1.2 (Error scaled by 2.1)

BISELLO 86B DM2 1.2
BISELLO 90 DM2 0.3
BAI 90B MRK3 6.9

χ2

       8.4
(Confidence Level = 0.015)

0 5 10 15 20�(γφφ)/�total (units 10−4)�(γ pp)/�total �232/��(γ pp)/�total �232/��(γ pp)/�total �232/��(γ pp)/�total �232/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT0.38±0.07±0.070.38±0.07±0.070.38±0.07±0.070.38±0.07±0.07 49 EATON 84 MRK2 e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.11 90 PERUZZI 78 MRK1 e+ e−�(γ η(2225))/�total �233/��(γ η(2225))/�total �233/��(γ η(2225))/�total �233/��(γ η(2225))/�total �233/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.14+0.50

−0.19 OUR AVERAGE3.14+0.50
−0.19 OUR AVERAGE3.14+0.50
−0.19 OUR AVERAGE3.14+0.50
−0.19 OUR AVERAGE2.40±0.10+2.47

−0.18 1,2 ABLIKIM 16N BES3 J/ψ → γK+K−K+K−4.4 ±0.4 ±0.8 196 2 ABLIKIM 08I BES J/ψ → γK+K−K0S K0L3.3 ±0.8 ±0.5 2 BAI 90B MRK3 J/ψ → γK+K−K+K−2.7 ±0.6 ±0.6 2 BAI 90B MRK3 J/ψ → γK+K−K0S K0L2.4 +1.5
−1.0 3,4 BISELLO 89B DM2 J/ψ → 4πγ1From a partial wave analysis of J/ψ → γφφ that also �nds signi�ant signals for for
η(2100), 0−+ phase spae, f0(2100), f2(2010), f2(2300), f2(2340), and a previouslyunseen 0−+ state X (2500) (M = 2470+15

−19+101
− 23 MeV, � = 230+64

−35+56
−33 MeV).2 Inludes unknown branhing fration to φφ.3 Estimated by us from various �ts.4 Inludes unknown branhing fration to ρ0 ρ0.

�(γ η(1760)→ γ ρ0ρ0)/�total �234/��(γ η(1760)→ γ ρ0ρ0)/�total �234/��(γ η(1760)→ γ ρ0ρ0)/�total �234/��(γ η(1760)→ γ ρ0ρ0)/�total �234/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.13±0.090.13±0.090.13±0.090.13±0.09 1,2 BISELLO 89B DM2 J/ψ → 4πγ1Estimated by us from various �ts.2 Inludes unknown branhing fration to ρ0 ρ0.�(γ η(1760)→ γωω
)/�total �235/��(γ η(1760)→ γωω
)/�total �235/��(γ η(1760)→ γωω
)/�total �235/��(γ η(1760)→ γωω
)/�total �235/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.98±0.08±0.321.98±0.08±0.321.98±0.08±0.321.98±0.08±0.32 1045 ABLIKIM 06H BES J/ψ → γωω�(γX (1835)→ γπ+π− η′

)/�total �236/��(γX (1835)→ γπ+π− η′
)/�total �236/��(γX (1835)→ γπ+π− η′
)/�total �236/��(γX (1835)→ γπ+π− η′
)/�total �236/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.77+0.34

−0.40 OUR AVERAGE2.77+0.34
−0.40 OUR AVERAGE2.77+0.34
−0.40 OUR AVERAGE2.77+0.34
−0.40 OUR AVERAGE Error inludes sale fator of 1.1.3.93±0.38+0.31

−0.84 1 ABLIKIM 16J BES3 J/ψ → γπ+π− η′2.87±0.09+0.49
−0.52 4265 2 ABLIKIM 11C BES3 J/ψ → γπ+π− η′2.2 ±0.4 ±0.4 264 ABLIKIM 05R BES2 J/ψ → γπ+π− η′1From a �t of the measured π+π− η′ lineshape that aounts for the abrupt distortionobserved at the pp threshold with a Flatte formula in addition to known bakgrounds andontributors, as well as an ad ho Breit-Wigner (M ≈ 1919 MeV; � ≈ 51 MeV) that isrequired for a good �t. Another explanation for the distortion provided by ABLIKIM 16Jis that a seond resonane near 1870 MeV interferes with the X (1835); �ts to thispossibility yield produt branhing fration values ompatible with that shown within therespetive systemati unertainties.2 From a �t of the π+π− η′ mass distribution to a ombination of γ f1(1510), γX (1835),and two unon�rmed states γX (2120), and γX (2370), for M(pp) < 2.8 GeV, andaounting for bakgrounds from non-η′ events and J/ψ → π0π+π− η′.�(γX (1835)→ γ pp)/�total �237/��(γX (1835)→ γ pp)/�total �237/��(γX (1835)→ γ pp)/�total �237/��(γX (1835)→ γ pp)/�total �237/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.77+0.15

−0.09 OUR AVERAGE0.77+0.15
−0.09 OUR AVERAGE0.77+0.15
−0.09 OUR AVERAGE0.77+0.15
−0.09 OUR AVERAGE0.90+0.04
−0.11+0.27

−0.55 1 ABLIKIM 12D BES3 J/ψ → γ pp1.14+0.43
−0.30+0.42

−0.26 231 2 ALEXANDER 10 CLEO J/ψ → γ pp0.70±0.04+0.19
−0.08 BAI 03F BES2 J/ψ → γ pp1From the �t inluding �nal state interation e�ets in isospin 0 S-wave aording toSIBIRTSEV 05A.2 From a �t of the pp mass distribution to a ombination of γX (1835), γR with M(R)= 2100 MeV and � (R) = 160 MeV, and γ pp phase spae, for M(pp) < 2.85 GeV.�(γX (1835)→ γK0S K0S η)/�total �238/��(γX (1835)→ γK0S K0S η)/�total �238/��(γX (1835)→ γK0S K0S η)/�total �238/��(γX (1835)→ γK0S K0S η)/�total �238/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT3.31+0.33

−0.30+1.96
−1.293.31+0.33

−0.30+1.96
−1.293.31+0.33

−0.30+1.96
−1.293.31+0.33

−0.30+1.96
−1.29 ABLIKIM 15T BES3 J/ψ → γK0S K0S η�(γX (1840)→ γ 3(π+π−))/�total �239/��(γX (1840)→ γ 3(π+π−))/�total �239/��(γX (1840)→ γ 3(π+π−))/�total �239/��(γX (1840)→ γ 3(π+π−))/�total �239/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.44±0.36+0.60
−0.742.44±0.36+0.60
−0.742.44±0.36+0.60
−0.742.44±0.36+0.60
−0.74 0.6k ABLIKIM 13U BES3 J/ψ → γ 3(π+π−)�(γ (K K π) [JPC =0−+℄)/�total �240/��(γ (K K π) [JPC =0−+℄)/�total �240/��(γ (K K π) [JPC =0−+℄)/�total �240/��(γ (K K π) [JPC =0−+℄)/�total �240/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.7 ±0.4 OUR AVERAGE0.7 ±0.4 OUR AVERAGE0.7 ±0.4 OUR AVERAGE0.7 ±0.4 OUR AVERAGE Error inludes sale fator of 2.1.0.58±0.03±0.20 1 BAI 00D BES J/ψ → γK±K0S π∓2.1 ±0.1 ±0.7 2 BAI 00D BES J/ψ → γK±K0S π∓1For a broad struture around 1800 MeV.2 For a broad struture around 2040 MeV.�(γπ0)/�total �241/��(γπ0)/�total �241/��(γπ0)/�total �241/��(γπ0)/�total �241/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.49+0.33

−0.30 OUR AVERAGE3.49+0.33
−0.30 OUR AVERAGE3.49+0.33
−0.30 OUR AVERAGE3.49+0.33
−0.30 OUR AVERAGE3.63±0.36±0.13 PEDLAR 09 CLE3 J/ψ → π0 γ3.13+0.65
−0.47 586 ABLIKIM 06E BES2 J/ψ → π0 γ

• • • We do not use the following data for averages, �ts, limits, et. • • •3.6 ±1.1 ±0.7 BLOOM 83 CBAL e+ e−7.3 ±4.7 10 BRANDELIK 79C DASP e+ e−�(γ ppπ+π−
)/�total �242/��(γ ppπ+π−
)/�total �242/��(γ ppπ+π−
)/�total �242/��(γ ppπ+π−
)/�total �242/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<0.79<0.79<0.79<0.79 90 EATON 84 MRK2 e+ e−�(γ��)/�total �243/��(γ��)/�total �243/��(γ��)/�total �243/��(γ��)/�total �243/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<0.13<0.13<0.13<0.13 90 HENRARD 87 DM2 e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.16 90 BAI 98G BES e+ e−



1525152515251525See key on page 885 MesonPartile ListingsJ/ψ(1S)�(γ f0(2100)→ γ ηη
)/�total �244/��(γ f0(2100)→ γ ηη
)/�total �244/��(γ f0(2100)→ γ ηη
)/�total �244/��(γ f0(2100)→ γ ηη
)/�total �244/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.13+0.09

−0.10+0.64
−0.281.13+0.09

−0.10+0.64
−0.281.13+0.09

−0.10+0.64
−0.281.13+0.09

−0.10+0.64
−0.28 5.5k 1 ABLIKIM 13N BES3 J/ψ → γ ηη1From partial wave analysis inluding all possible ombinations of 0++, 2++, and 4++resonanes.�(γ f0(2100)→ γππ

)/�total �245/��(γ f0(2100)→ γππ
)/�total �245/��(γ f0(2100)→ γππ
)/�total �245/��(γ f0(2100)→ γππ
)/�total �245/�VALUE (units 10−4) EVTS DOCUMENT ID COMMENT6.24±0.48±0.876.24±0.48±0.876.24±0.48±0.876.24±0.48±0.87 744 1 DOBBS 15 J/ψ → γππ1Using CLEO- data but not authored by the CLEO Collaboration.�(γ f0(2200))/�total �246/��(γ f0(2200))/�total �246/��(γ f0(2200))/�total �246/��(γ f0(2200))/�total �246/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •1.5 1 AUGUSTIN 88 DM2 J/ψ → γK0S K0S1 Inludes unknown branhing fration to K0S K0S .�(γ f0(2200)→ γK K)/�total �247/��(γ f0(2200)→ γK K)/�total �247/��(γ f0(2200)→ γK K)/�total �247/��(γ f0(2200)→ γK K)/�total �247/�VALUE (units 10−4) EVTS DOCUMENT ID COMMENT5.86±0.49±1.205.86±0.49±1.205.86±0.49±1.205.86±0.49±1.20 490 1 DOBBS 15 J/ψ → γK K1Using CLEO- data but not authored by the CLEO Collaboration.�(γ fJ (2220))/�total �248/��(γ fJ (2220))/�total �248/��(γ fJ (2220))/�total �248/��(γ fJ (2220))/�total �248/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
>300 1 BAI 96B BES e+ e− → γ p p, K K
>250 99.9 2 HASAN 96 SPEC pp → π+π−
< 2.3 95 3 AUGUSTIN 88 DM2 J/ψ → γK+K−
< 1.6 95 3 AUGUSTIN 88 DM2 J/ψ → γK0S K0S12.4+6.4

−5.2±2.8 23 3 BALTRUSAIT...86D MRK3 J/ψ → γK0S K0S8.4+3.4
−2.8±1.6 93 3 BALTRUSAIT...86D MRK3 J/ψ → γK+K−1Using BARNES 93.2Using BAI 96B.3 Inludes unknown branhing fration to K+K− or K0S K0S .�(γ fJ (2220)→ γππ

)/�total �249/��(γ fJ (2220)→ γππ
)/�total �249/��(γ fJ (2220)→ γππ
)/�total �249/��(γ fJ (2220)→ γππ
)/�total �249/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

< 3.9< 3.9< 3.9< 3.9 90 1,2 DOBBS 15 J/ψ → γππ

• • • We do not use the following data for averages, �ts, limits, et. • • •14 ±8 ±4 BAI 98H BES J/ψ → γπ0π08.4±2.6±3.0 BAI 96B BES e+ e− → J/ψ → γπ+π−1Using CLEO- data but not authored by the CLEO Collaboration.2 For � = 20/50 MeV, the 90% CL upper limits for π+π− and π0π0 are 2.6/5.2× 10−5and 1.3/1.9× 10−5, respetively.�(γ fJ (2220)→ γKK)/�total �250/��(γ fJ (2220)→ γKK)/�total �250/��(γ fJ (2220)→ γKK)/�total �250/��(γ fJ (2220)→ γKK)/�total �250/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
< 4.1< 4.1< 4.1< 4.1 90 1,2 DOBBS 15 J/ψ → γK K
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 3.6 3 DEL-AMO-SA...10O BABR e+ e− → J/ψ → γK+K−
< 2.9 3 DEL-AMO-SA...10O BABR e+ e− → J/ψ → γK0S K0S6.6±2.9±2.4 BAI 96B BES e+ e− → J/ψ → γK+K−10.8±4.0±3.2 BAI 96B BES e+ e− → J/ψ → γK0S K0S1Using CLEO- data but not authored by the CLEO Collaboration.2 For � = 20/50 MeV, the 90% CL upper limits for K+K− and K0S K0S are 1.7/3.1×10−5and 1.2/2.0× 10−5, respetively.3 For spin 2 and heliity 0; other ombinations lead to more stringent upper limits.�(γ fJ (2220)→ γ pp)/�total �251/��(γ fJ (2220)→ γ pp)/�total �251/��(γ fJ (2220)→ γ pp)/�total �251/��(γ fJ (2220)→ γ pp)/�total �251/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT1.5±0.6±0.51.5±0.6±0.51.5±0.6±0.51.5±0.6±0.5 BAI 96B BES e+ e− → J/ψ → γ pp�(γ f2(2340)→ γ ηη

)/�total �252/��(γ f2(2340)→ γ ηη
)/�total �252/��(γ f2(2340)→ γ ηη
)/�total �252/��(γ f2(2340)→ γ ηη
)/�total �252/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT5.60+0.62

−0.65+2.37
−2.075.60+0.62

−0.65+2.37
−2.075.60+0.62

−0.65+2.37
−2.075.60+0.62

−0.65+2.37
−2.07 5.5k 1 ABLIKIM 13N BES3 J/ψ → γ ηη1From partial wave analysis inluding all possible ombinations of 0++, 2++, and 4++resonanes.�(γ f0(1500)→ γππ

)/�total �253/��(γ f0(1500)→ γππ
)/�total �253/��(γ f0(1500)→ γππ
)/�total �253/��(γ f0(1500)→ γππ
)/�total �253/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.09±0.24 OUR AVERAGE1.09±0.24 OUR AVERAGE1.09±0.24 OUR AVERAGE1.09±0.24 OUR AVERAGE1.21±0.29±0.24 174 1 DOBBS 15 J/ψ → γππ1.00±0.03±0.45 2 ABLIKIM 06V BES2 e+ e− → J/ψ → γπ+π−1.02±0.09±0.45 2 ABLIKIM 06V BES2 e+ e− → J/ψ → γπ0π0

• • • We do not use the following data for averages, �ts, limits, et. • • •5.7 ±0.8 3,4 BUGG 95 MRK3 J/ψ → γπ+π−π+π−

1Using CLEO- data but not authored by the CLEO Collaboration.2 Inluding unknown branhing fration to ππ.3 Inluding unknown branhing ratio for f0(1500) → π+π−π+π−.4Assuming that f0(1500) deays only to two S-wave dipions.�(γ f0(1500)→ γ ηη
)/�total �254/��(γ f0(1500)→ γ ηη
)/�total �254/��(γ f0(1500)→ γ ηη
)/�total �254/��(γ f0(1500)→ γ ηη
)/�total �254/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.65+0.26

−0.31+0.51
−1.401.65+0.26

−0.31+0.51
−1.401.65+0.26

−0.31+0.51
−1.401.65+0.26

−0.31+0.51
−1.40 5.5k 1 ABLIKIM 13N BES3 J/ψ → γ ηη1From partial wave analysis inluding all possible ombinations of 0++, 2++, and 4++resonanes.�(γA→ γ invisible)/�total �255/�(narrow state A with mA < 960 MeV)�(γA→ γ invisible)/�total �255/�(narrow state A with mA < 960 MeV)�(γA→ γ invisible)/�total �255/�(narrow state A with mA < 960 MeV)�(γA→ γ invisible)/�total �255/�(narrow state A with mA < 960 MeV)VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<6.3<6.3<6.3<6.3 90 1 INSLER 10 CLEO e+ e− → π+π− J/ψ1The limit varies with mass mA of a narrow state A and is 4.3× 10−6 for mA = 0 MeV,reahes its largest value of 6.3× 10−6 at mA = 500 MeV, and is 3.6× 10−6 at mA =960 MeV.�(γA0 → γµ+µ−
)/�total �256/�(narrow state A0 with 0.2 GeV <mA0 < 3 GeV)�(γA0 → γµ+µ−
)/�total �256/�(narrow state A0 with 0.2 GeV <mA0 < 3 GeV)�(γA0 → γµ+µ−
)/�total �256/�(narrow state A0 with 0.2 GeV <mA0 < 3 GeV)�(γA0 → γµ+µ−
)/�total �256/�(narrow state A0 with 0.2 GeV <mA0 < 3 GeV)VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<0.5<0.5<0.5<0.5 90 1 ABLIKIM 16E BES3 J/ψ → γµ+µ−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.1 90 2 ABLIKIM 12 BES3 J/ψ → γµ+µ−1For a narrow salar or pseudosalar, A0, with a mass in the range 0.212{3 GeV. Themeasured 90% CL limit as a funtion of mA0 is in the range (2.8{495.3) × 10−8.2 For a narrow salar or pseudosalar, A0, with a mass in the range 0.21{3.00 GeV. Themeasured 90% CL limit as a funtion of mA0 ranges from 4× 10−7 to 2.1× 10−5.DALITZ DECAYSDALITZ DECAYSDALITZ DECAYSDALITZ DECAYS�(π0 e+ e−)/�total �257/��(π0 e+ e−)/�total �257/��(π0 e+ e−)/�total �257/��(π0 e+ e−)/�total �257/�VALUE (units 10−7) EVTS DOCUMENT ID TECN COMMENT7.56±1.32±0.507.56±1.32±0.507.56±1.32±0.507.56±1.32±0.50 39 ABLIKIM 14I BES3 J/ψ → π0 e+ e−�(ηe+ e−)/�total �258/��(ηe+ e−)/�total �258/��(ηe+ e−)/�total �258/��(ηe+ e−)/�total �258/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.16±0.07±0.061.16±0.07±0.061.16±0.07±0.061.16±0.07±0.06 320 1 ABLIKIM 14I BES3 J/ψ → ηe+ e−1Using both η → γ γ and η → π+π−π0 deays.�(η′(958)e+ e−)/�total �259/��(η′(958)e+ e−)/�total �259/��(η′(958)e+ e−)/�total �259/��(η′(958)e+ e−)/�total �259/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT5.81±0.16±0.315.81±0.16±0.315.81±0.16±0.315.81±0.16±0.31 1.4k 1 ABLIKIM 14I BES3 J/ψ → η′ e+ e−1Using both η′ → γπ+π− and η′ → π+π− η deays.WEAK DECAYSWEAK DECAYSWEAK DECAYSWEAK DECAYS�(D− e+νe+ ..)/�total �260/��(D− e+νe+ ..)/�total �260/��(D− e+νe+ ..)/�total �260/��(D− e+νe+ ..)/�total �260/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.2<1.2<1.2<1.2 90 ABLIKIM 06M BES2 e+ e− → J/ψ�(D0 e+ e−+ ..)/�total �261/��(D0 e+ e−+ ..)/�total �261/��(D0 e+ e−+ ..)/�total �261/��(D0 e+ e−+ ..)/�total �261/�VALUE CL% DOCUMENT ID TECN COMMENT
<8.5× 10−8<8.5× 10−8<8.5× 10−8<8.5× 10−8 90 1 ABLIKIM 17AF BES3 e+ e− → J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.1× 10−5 90 ABLIKIM 06M BES2 e+ e− → J/ψ1Using D0 deays to K−π+, K−π+π0, and K−π+π+π−.�(D−s e+νe+ ..)/�total �262/��(D−s e+νe+ ..)/�total �262/��(D−s e+νe+ ..)/�total �262/��(D−s e+νe+ ..)/�total �262/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
< 1.3< 1.3< 1.3< 1.3 90 ABLIKIM 14R BES3 e+ e− → J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<36 90 1 ABLIKIM 06M BES2 e+ e− → J/ψ1Using B(D−s → φπ−) = 4.4 ± 0.5 %.�(D∗−s e+νe+ ..)/�total �263/��(D∗−s e+νe+ ..)/�total �263/��(D∗−s e+νe+ ..)/�total �263/��(D∗−s e+νe+ ..)/�total �263/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.8× 10−6<1.8× 10−6<1.8× 10−6<1.8× 10−6 90 ABLIKIM 14R BES3 e+ e− → J/ψ�(D−π++ ..)/�total �264/��(D−π++ ..)/�total �264/��(D−π++ ..)/�total �264/��(D−π++ ..)/�total �264/�VALUE CL% DOCUMENT ID TECN COMMENT
<7.5× 10−5<7.5× 10−5<7.5× 10−5<7.5× 10−5 90 ABLIKIM 08J BES2 e+ e− → J/ψ�(D0K0+ ..)/�total �265/��(D0K0+ ..)/�total �265/��(D0K0+ ..)/�total �265/��(D0K0+ ..)/�total �265/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.7× 10−4<1.7× 10−4<1.7× 10−4<1.7× 10−4 90 ABLIKIM 08J BES2 e+ e− → J/ψ



1526152615261526MesonPartile ListingsJ/ψ(1S)�(D0K∗0+ ..)/�total �266/��(D0K∗0+ ..)/�total �266/��(D0K∗0+ ..)/�total �266/��(D0K∗0+ ..)/�total �266/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.5× 10−6<2.5× 10−6<2.5× 10−6<2.5× 10−6 90 ABLIKIM 14K BES3 e+ e− → J/ψ�(D−s π++ ..)/�total �267/��(D−s π++ ..)/�total �267/��(D−s π++ ..)/�total �267/��(D−s π++ ..)/�total �267/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.3× 10−4<1.3× 10−4<1.3× 10−4<1.3× 10−4 90 ABLIKIM 08J BES2 e+ e− → J/ψ�(D−s ρ++ ..)/�total �268/��(D−s ρ++ ..)/�total �268/��(D−s ρ++ ..)/�total �268/��(D−s ρ++ ..)/�total �268/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.3× 10−5<1.3× 10−5<1.3× 10−5<1.3× 10−5 90 ABLIKIM 14K BES3 e+ e− → J/ψCHARGE CONJUGATION (C ), PARITY (P),CHARGE CONJUGATION (C ), PARITY (P),CHARGE CONJUGATION (C ), PARITY (P),CHARGE CONJUGATION (C ), PARITY (P),LEPTON FAMILY NUMBER (LF ) VIOLATING MODESLEPTON FAMILY NUMBER (LF ) VIOLATING MODESLEPTON FAMILY NUMBER (LF ) VIOLATING MODESLEPTON FAMILY NUMBER (LF ) VIOLATING MODES�(γ γ)/�total �269/��(γ γ)/�total �269/��(γ γ)/�total �269/��(γ γ)/�total �269/�VALUE (units 10−7) CL% DOCUMENT ID TECN COMMENT
< 2.7< 2.7< 2.7< 2.7 90 ABLIKIM 14Q BES3 ψ(2S) → π+π− J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 50 90 ADAMS 08 CLEO ψ(2S) → π+π− J/ψ
<1600 90 1 WICHT 08 BELL B± → K± γ γ

< 220 90 ABLIKIM 07J BES2 ψ(2S) → J/ψπ+ π−
<5000 90 BARTEL 77 CNTR e+ e−1WICHT 08 reports [�(J/ψ(1S) → γ γ

)/�total℄ × [B(B+ → J/ψ(1S)K+)℄ < 0.16×10−6 whih we divide by our best value B(B+ → J/ψ(1S)K+) = 1.010 × 10−3.�(γφ)/�total �270/��(γφ)/�total �270/��(γφ)/�total �270/��(γφ)/�total �270/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.4× 10−6<1.4× 10−6<1.4× 10−6<1.4× 10−6 90 ABLIKIM 14Q BES3 ψ(2S) → π+π− J/ψ�(e±µ∓

)/�total �271/��(e±µ∓
)/�total �271/��(e±µ∓
)/�total �271/��(e±µ∓
)/�total �271/�VALUE (units 10−7) CL% DOCUMENT ID TECN COMMENT

< 1.6< 1.6< 1.6< 1.6 90 ABLIKIM 13L BES3 e+ e− → J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<11 90 BAI 03D BES e+ e− → J/ψ�(e± τ∓

)/�total �272/��(e± τ∓
)/�total �272/��(e± τ∓
)/�total �272/��(e± τ∓
)/�total �272/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<8.3<8.3<8.3<8.3 90 ABLIKIM 04 BES e+ e− → J/ψ�(µ± τ∓
)/�total �273/��(µ± τ∓
)/�total �273/��(µ± τ∓
)/�total �273/��(µ± τ∓
)/�total �273/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<2.0<2.0<2.0<2.0 90 ABLIKIM 04 BES e+ e− → J/ψOTHER DECAYSOTHER DECAYSOTHER DECAYSOTHER DECAYS�(invisible)/�(e+ e−) �274/�5�(invisible)/�(e+ e−) �274/�5�(invisible)/�(e+ e−) �274/�5�(invisible)/�(e+ e−) �274/�5VALUE CL% DOCUMENT ID TECN COMMENT
<6.6× 10−2<6.6× 10−2<6.6× 10−2<6.6× 10−2 90 LEES 13I BABR B → K(∗) J/ψ�(invisible)/�(µ+µ−

) �274/�7�(invisible)/�(µ+µ−
) �274/�7�(invisible)/�(µ+µ−
) �274/�7�(invisible)/�(µ+µ−
) �274/�7VALUE CL% DOCUMENT ID TECN COMMENT

<1.2× 10−2<1.2× 10−2<1.2× 10−2<1.2× 10−2 90 ABLIKIM 08G BES2 ψ(2S) → π+π− J/ψJ/ψ(1S) REFERENCESJ/ψ(1S) REFERENCESJ/ψ(1S) REFERENCESJ/ψ(1S) REFERENCESABLIKIM 17AF PR D96 111101 M. Ablikim et al. (BES III Collab.)ABLIKIM 17AH PR D96 112001 M. Ablikim et al. (BES III Collab.)ABLIKIM 17AK PR D96 112012 M. Ablikim et al. (BES III Collab.)ABLIKIM 17E PL B770 217 M. Ablikim et al. (BES III Collab.)ABLIKIM 17L PR D95 052003 M. Ablikim et al. (BES III Collab.)LEES 17A PR D95 052001 J.P. Lees et al. (BABAR Collab.)LEES 17C PR D95 072007 J.P. Lees et al. (BABAR Collab)LEES 17D PR D95 092005 J.P. Lees et al. (BABAR Collab.)ABLIKIM 16E PR D93 052005 M. Ablikim et al. (BES III Collab.)ABLIKIM 16J PRL 117 042002 M. Ablikim et al. (BES III Collab.)ABLIKIM 16K PR D93 052010 M. Ablikim et al. (BES III Collab.)ABLIKIM 16L PR D93 072003 M. Ablikim et al. (BES III Collab.)ABLIKIM 16M PR D93 072008 M. Ablikim et al. (BES III Collab.)ABLIKIM 16N PR D93 112011 M. Ablikim (BES III Collab.)ABLIKIM 16P PR D94 072005 M. Ablikim et al. (BES III Collab.)ABLIKIM 16Q PL B761 98 M. Ablikim et al. (BES III Collab.)AAIJ 15BI EPJ C75 311 R. Aaij et al. (LHCb Collab.)ABLIKIM 15AE PR D92 052003 M. Ablikim et al. (BES III Collab.)ABLIKIM 15H PR D91 052017 M. Ablikim et al. (BES III Collab.)ABLIKIM 15K PR D91 112001 M. Ablikim et al. (BES III Collab.)ABLIKIM 15P PR D92 012007 M. Ablikim et al. (BES III Collab.)ABLIKIM 15T PRL 115 091803 M. Ablikim et al. (BES III Collab.)ANASHIN 15 PL B749 50 V.V. Anashin et al. (KEDR Collab.)DOBBS 15 PR D91 052006 S. Dobbs et al. (NWES)LEES 15J PR D92 072008 J.P. Lees et al. (BABAR Collab.)ABLIKIM 14I PR D89 092008 M. Ablikim et al. (BES III Collab.)ABLIKIM 14K PR D89 071101 M. Ablikim et al. (BES III Collab.)ABLIKIM 14N PR D90 052009 M. Ablikim et al. (BES III Collab.)ABLIKIM 14Q PR D90 092002 M. Ablikim et al. (BES III Collab.)ABLIKIM 14R PR D90 112014 M. Ablikim et al. (BES III Collab.)ANASHIN 14 PL B738 391 V.V. Anashin et al. (KEDR Collab.)AULCHENKO 14 PL B731 227 V.M. Aulhenko et al. (KEDR Collab.)LEES 14H PR D89 092002 J.P. Lees et al. (BABAR Collab)ABLIKIM 13F PR D87 052007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13I PR D87 032003 M. Ablikim et al. (BES III Collab.)ABLIKIM 13J PR D87 032008 M. Ablikim et al. (BES III Collab.)ABLIKIM 13L PR D87 112007 Ablikim M. et al. (BES III Collab.)ABLIKIM 13N PR D87 092009 Ablikim M. et al. (BES III Collab.)

ABLIKIM 13P PR D87 112004 M. Ablikim et al. (BES III Collab.)ABLIKIM 13R PR D88 032007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13U PR D88 091502 M. Ablikim et al. (BES III Collab.)LEES 13I PR D87 112005 J.P. Lees et al. (BABAR Collab.)LEES 13O PR D87 092005 J.P. Lees et al. (BABAR Collab.)LEES 13Q PR D88 032013 J.P. Lees et al. (BABAR Collab.)LEES 13Y PR D88 072009 J.P. Lees et al. (BABAR Collab.)ABLIKIM 12 PR D85 092012 M. Ablikim et al. (BES III Collab.)ABLIKIM 12B PR D86 032008 M. Ablikim et al. (BES III Collab.)ABLIKIM 12C PR D86 032014 M. Ablikim et al. (BES III Collab.)ABLIKIM 12D PRL 108 112003 M. Ablikim et al. (BES III Collab.)ABLIKIM 12H PL B710 594 M. Ablikim et al. (BES III Collab.)ABLIKIM 12P CP C36 1031 M. Ablikim et al. (BES II Collab.)LEES 12E PR D85 112009 J.P. Lees et al. (BABAR Collab.)LEES 12F PR D86 012008 J.P. Lees et al. (BABAR Collab.)METREVELI 12 PR D85 092007 Z. Metreveli et al. (NWES, FLOR, WAYN+)ABLIKIM 11 PR D83 012003 M. Ablikim et al. (BES III Collab.)ABLIKIM 11C PRL 106 072002 M. Ablikim et al. (BES III Collab.)ABLIKIM 11D PR D83 032003 M. Ablikim et al. (BES III Collab.)ABLIKIM 10C PL B685 27 M. Ablikim et al. (BES II Collab.)ABLIKIM 10E PL B693 88 M. Ablikim et al. (BES II Collab.)ALEXANDER 10 PR D82 092002 J.P. Alexander et al. (CLEO Collab.)ANASHIN 10 PL B685 134 V.V. Anashin et al. (KEDR Collab.)DEL-AMO-SA... 10O PRL 105 172001 P. del Amo Sanhez et al. (BABAR Collab.)INSLER 10 PR D81 091101 J. Insler et al. (CLEO Collab.)ABLIKIM 09 PL B676 25 M. Ablikim et al. (BES Collab.)ABLIKIM 09B PR D80 052004 M. Ablikim et al. (BES II Collab.)MITCHELL 09 PRL 102 011801 R.E. Mithell et al. (CLEO Collab.)PEDLAR 09 PR D79 111101 T.K. Pedlar et al. (CLEO Collab.)SHEN 09 PR D80 031101 C.P. Shen et al. (BELLE Collab.)ABLIKIM 08 EPJ C53 15 M. Ablikim et al. (BES Collab.)ABLIKIM 08A PR D77 012001 M. Ablikim et al. (BES Collab.)ABLIKIM 08C PL B659 789 M. Ablikim et al. (BES Collab.)ABLIKIM 08E PR D77 032005 M. Ablikim et al. (BES Collab.)ABLIKIM 08F PRL 100 102003 M. Ablikim et al. (BES Collab.)ABLIKIM 08G PRL 100 192001 M. Ablikim et al. (BES Collab.)ABLIKIM 08I PL B662 330 M. Ablikim et al. (BES Collab.)ABLIKIM 08J PL B663 297 M. Ablikim et al. (BES Collab.)ABLIKIM 08O PR D78 092005 M. Ablikim et al. (BES Collab.)ADAMS 08 PRL 101 101801 G.S. Adams et al. (CLEO Collab.)AUBERT 08S PR D77 092002 B. Aubert et al. (BABAR Collab.)BESSON 08 PR D78 032012 D. Besson et al. (CLEO Collab.)PDG 08 PL B667 1 C. Amsler et al. (PDG Collab.)WICHT 08 PL B662 323 J. Wiht et al. (BELLE Collab.)ABLIKIM 07H PR D76 092003 M. Ablikim et al. (BES Collab.)ABLIKIM 07J PR D76 117101 M. Ablikim et al. (BES Collab.)ANDREOTTI 07 PL B654 74 M. Andreotti et al. (Femilab E835 Collab.)AUBERT 07AK PR D76 012008 B. Aubert et al. (BABAR Collab.)AUBERT 07AU PR D76 092005 B. Aubert et al. (BABAR Collab.)Also PR D77 119902E (errat.) B. Aubert et al. (BABAR Collab.)AUBERT 07BD PR D76 092006 B. Aubert et al. (BABAR Collab.)ABLIKIM 06 PL B632 181 M. Ablikim et al. (BES Collab.)ABLIKIM 06C PL B633 681 M. Ablikim et al. (BES Collab.)ABLIKIM 06E PR D73 052008 M. Ablikim et al. (BES Collab.)ABLIKIM 06F PR D73 052007 M. Ablikim et al. (BES Collab.)ABLIKIM 06H PR D73 112007 M. Ablikim et al. (BES Collab.)ABLIKIM 06J PRL 96 162002 M. Ablikim et al. (BES Collab.)ABLIKIM 06K PRL 97 062001 M. Ablikim et al. (BES II Collab.)ABLIKIM 06M PL B639 418 M. Ablikim et al. (BES Collab.)ABLIKIM 06V PL B642 441 M. Ablikim et al. (BES Collab.)ADAMS 06A PR D73 051103 G.S. Adams et al. (CLEO Collab.)AUBERT 06B PR D73 012005 B. Aubert et al. (BABAR Collab.)AUBERT 06D PR D73 052003 B. Aubert et al. (BABAR Collab.)AUBERT 06E PRL 96 052002 B. Aubert et al. (BABAR Collab.)AUBERT,BE 06D PR D74 091103 B. Aubert et al. (BABAR Collab.)WU 06 PRL 97 162003 C.-H. Wu et al. (BELLE Collab.)ABLIKIM 05 PL B607 243 M. Ablikim et al. (BES Collab.)ABLIKIM 05B PR D71 032003 M. Ablikim et al. (BES Collab.)ABLIKIM 05C PL B610 192 M. Ablikim et al. (BES Collab.)ABLIKIM 05H PR D72 012002 M. Ablikim et al. (BES Collab.)ABLIKIM 05R PRL 95 262001 M. Ablikim et al. (BES Collab.)AUBERT 05D PR D71 052001 B. Aubert et al. (BABAR Collab.)LI 05C PR D71 111103 Z. Li et al. (CLEO Collab.)SIBIRTSEV 05A PR D71 054010 A. Sibirtsev, J. HaidenbauerABLIKIM 04 PL B598 172 M. Ablikim et al. (BES Collab.)ABLIKIM 04M PR D70 112008 M. Ablikim et al. (BES Collab.)AUBERT 04 PR D69 011103 B. Aubert et al. (BABAR Collab.)AUBERT,B 04N PR D70 072004 B. Aubert et al. (BABAR Collab.)BAI 04 PL B578 16 J.Z. Bai et al. (BES Collab.)BAI 04A PR D69 012003 J.Z. Bai et al. (BES Collab.)BAI 04D PL B589 7 J.Z. Bai et al. (BES Collab.)BAI 04E PL B591 42 J.Z. Bai et al. (BES Collab.)BAI 04G PR D70 012004 J.Z. Bai et al. (BES Collab.)BAI 04H PR D70 012005 J.Z. Bai et al. (BES Collab.)BAI 04J PL B594 47 J.Z. Bai et al. (BES Collab.)SETH 04 PR D69 097503 K.K. SethAULCHENKO 03 PL B573 63 V.M. Aulhenko et al. (KEDR Collab.)BAI 03D PL B561 49 J.Z. Bai et al. (BES Collab.)BAI 03F PRL 91 022001 J.Z. Bai et al. (BES II Collab.)BAI 03G PR D68 052003 J.Z. Bai et al. (BES Collab.)HUANG 03 PRL 91 241802 H.-C. Huang et al. (BELLE Collab.)BAI 02C PRL 88 101802 J.Z. Bai et al. (BES Collab.)ARTAMONOV 00 PL B474 427 A.S. Artamonov et al.BAI 00 PRL 84 594 J.Z. Bai et al. (BES Collab.)BAI 00B PL B472 200 J.Z. Bai et al. (BES Collab.)BAI 00D PL B476 25 J.Z. Bai et al. (BES Collab.)BAI 99 PL B446 356 J.Z. Bai et al. (BES Collab.)BAI 99C PRL 83 1918 J.Z. Bai et al. (BES Collab.)BAI 98D PR D58 092006 J.Z. Bai et al. (BES Collab.)BAI 98G PL B424 213 J.Z. Bai et al. (BES Collab.)BAI 98H PRL 81 1179 J.Z. Bai et al. (BES Collab.)BALDINI 98 PL B444 111 R. Baldini et al. (FENICE Collab.)ARMSTRONG 96 PR D54 7067 T.A. Armstrong et al. (E760 Collab.)BAI 96B PRL 76 3502 J.Z. Bai et al. (BES Collab.)BAI 96C PRL 77 3959 J.Z. Bai et al. (BES Collab.)BAI 96D PR D54 1221 J.Z. Bai et al. (BES Collab.)GRIBUSHIN 96 PR D53 4723 A. Gribushin et al. (E672 Collab., E706 Collab.)HASAN 96 PL B388 376 A. Hasan, D.V. Bugg (BRUN, LOQM)BAI 95B PL B355 374 J.Z. Bai et al. (BES Collab.)BUGG 95 PL B353 378 D.V. Bugg et al. (LOQM, PNPI, WASH)ANTONELLI 93 PL B301 317 A. Antonelli et al. (FENICE Collab.)ARMSTRONG 93B PR D47 772 T.A. Armstrong et al. (FNAL E760 Collab.)BARNES 93 PL B309 469 P.D. Barnes et al. (PS185 Collab.)AUGUSTIN 92 PR D46 1951 J.E. Augustin, G. Cosme (DM2 Collab.)BOLTON 92 PL B278 495 T. Bolton et al. (Mark III Collab.)BOLTON 92B PRL 69 1328 T. Bolton et al. (Mark III Collab.)COFFMAN 92 PRL 68 282 D.M. Co�man et al. (Mark III Collab.)HSUEH 92 PR D45 2181 S. Hsueh, S. Palestini (FNAL, TORI)BISELLO 91 NP B350 1 D. Bisello et al. (DM2 Collab.)AUGUSTIN 90 PR D42 10 J.E. Augustin et al. (DM2 Collab.)BAI 90B PRL 65 1309 Z. Bai et al. (Mark III Collab.)



1527152715271527See key on page 885 MesonPartile ListingsJ/ψ(1S), χ0(1P)BAI 90C PRL 65 2507 Z. Bai et al. (Mark III Collab.)BISELLO 90 PL B241 617 D. Bisello et al. (DM2 Collab.)COFFMAN 90 PR D41 1410 D.M. Co�man et al. (Mark III Collab.)JOUSSET 90 PR D41 1389 J. Jousset et al. (DM2 Collab.)ALEXANDER 89 NP B320 45 J.P. Alexander et al. (LBL, MICH, SLAC)AUGUSTIN 89 NP B320 1 J.E. Augustin, G. Cosme (DM2 Collab.)BISELLO 89B PR D39 701 G. Busetto et al. (DM2 Collab.)AUGUSTIN 88 PRL 60 2238 J.E. Augustin et al. (DM2 Collab.)COFFMAN 88 PR D38 2695 D.M. Co�man et al. (Mark III Collab.)FALVARD 88 PR D38 2706 A. Falvard et al. (CLER, FRAS, LALO+)AUGUSTIN 87 ZPHY C36 369 J.E. Augustin et al. (LALO, CLER, FRAS+)BAGLIN 87 NP B286 592 C. Baglin et al. (LAPP, CERN, GENO, LYON+)BALTRUSAIT... 87 PR D35 2077 R.M. Baltrusaitis et al. (Mark III Collab.)BECKER 87 PRL 59 186 J.J. Beker et al. (Mark III Collab.)BISELLO 87 PL B192 239 D. Bisello et al. (PADO, CLER, FRAS+)COHEN 87 RMP 59 1121 E.R. Cohen, B.N. Taylor (RISC, NBS)HENRARD 87 NP B292 670 P. Henrard et al. (CLER, FRAS, LALO+)PALLIN 87 NP B292 653 D. Pallin et al. (CLER, FRAS, LALO, PADO)BALTRUSAIT... 86 PR D33 629 R.M. Baltrusaitis et al. (Mark III Collab.)BALTRUSAIT... 86B PR D33 1222 R.M. Baltrusaitis et al. (Mark III Collab.)BALTRUSAIT... 86D PRL 56 107 R.M. Baltrusaitis (CIT, UCSC, ILL, SLAC+)BISELLO 86B PL B179 294 D. Bisello et al. (DM2 Collab.)GAISER 86 PR D34 711 J. Gaiser et al. (Crystal Ball Collab.)BALTRUSAIT... 85C PRL 55 1723 R.M. Baltrusaitis et al. (CIT, UCSC+)BALTRUSAIT... 85D PR D32 566 R.M. Baltrusaitis et al. (CIT, UCSC+)KURAEV 85 SJNP 41 466 E.A. Kuraev, V.S. Fadin (NOVO)Translated from YAF 41 733.BALTRUSAIT... 84 PRL 52 2126 R.M. Baltrusaitis et al. (CIT, UCSC+)EATON 84 PR D29 804 M.W. Eaton et al. (LBL, SLAC)BLOOM 83 ARNS 33 143 E.D. Bloom, C. Pek (SLAC, CIT)EDWARDS 83B PRL 51 859 C. Edwards et al. (CIT, HARV, PRIN+)FRANKLIN 83 PRL 51 963 M.E.B. Franklin et al. (LBL, SLAC)BURKE 82 PRL 49 632 D.L. Burke et al. (LBL, SLAC)EDWARDS 82B PR D25 3065 C. Edwards et al. (CIT, HARV, PRIN+)EDWARDS 82D PRL 48 458 C. Edwards et al. (CIT, HARV, PRIN+)Also ARNS 33 143 E.D. Bloom, C. Pek (SLAC, CIT)EDWARDS 82E PRL 49 259 C. Edwards et al. (CIT, HARV, PRIN+)LEMOIGNE 82 PL 113B 509 Y. Lemoigne et al. (SACL, LOIC, SHMP+)BESCH 81 ZPHY C8 1 H.J. Besh et al. (BONN, DESY, MANZ)GIDAL 81 PL 107B 153 G. Gidal et al. (SLAC, LBL)PARTRIDGE 80 PRL 44 712 R. Partridge et al. (CIT, HARV, PRIN+)SCHARRE 80 PL 97B 329 D.L. Sharre et al. (SLAC, LBL)ZHOLENTZ 80 PL 96B 214 A.A. Zholents et al. (NOVO)Also SJNP 34 814 A.A. Zholents et al. (NOVO)Translated from YAF 34 1471.BRANDELIK 79C ZPHY C1 233 R. Brandelik et al. (DASP Collab.)ALEXANDER 78 PL 72B 493 G. Alexander et al. (DESY, HAMB, SIEG+)BESCH 78 PL 78B 347 H.J. Besh et al. (BONN, DESY, MANZ)BRANDELIK 78B PL 74B 292 R. Brandelik et al. (DASP Collab.)PERUZZI 78 PR D17 2901 I. Peruzzi et al. (SLAC, LBL)BARTEL 77 PL 66B 489 W. Bartel et al. (DESY, HEIDP)BURMESTER 77D PL 72B 135 J. Burmester et al. (DESY, HAMB, SIEG+)FELDMAN 77 PRPL 33C 285 G.J. Feldman, M.L. Perl (LBL, SLAC)VANNUCCI 77 PR D15 1814 F. Vannui et al. (SLAC, LBL)BARTEL 76 PL 64B 483 W. Bartel et al. (DESY, HEIDP)BRAUNSCH... 76 PL 63B 487 W. Braunshweig et al. (DASP Collab.)JEAN-MARIE 76 PRL 36 291 B. Jean-Marie et al. (SLAC, LBL) IGBALDINI-... 75 PL 58B 471 R. Baldini-Celio et al. (FRAS, ROMA)BOYARSKI 75 PRL 34 1357 A.M. Boyarski et al. (SLAC, LBL) JPCDASP 75 PL 56B 491 W. Braunshweig et al. (DASP Collab.)ESPOSITO 75B LNC 14 73 B. Esposito et al. (FRAS, NAPL, PADO+)FORD 75 PRL 34 604 R.L. Ford et al. (SLAC, PENN)
See the related review(s):Branhing Ratios ofψ(2S) andχ0 ,1,2
χ0(1P) IG (JPC ) = 0+(0 + +)

χ0(1P) MASSχ0(1P) MASSχ0(1P) MASSχ0(1P) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3414.71± 0.30 OUR AVERAGE3414.71± 0.30 OUR AVERAGE3414.71± 0.30 OUR AVERAGE3414.71± 0.30 OUR AVERAGE3413.0 ± 1.9 ±0.6 933 1 AAIJ 17BB LHCB pp → bbX →2(K+K−)X3414.2 ± 0.5 ±2.3 5.4k UEHARA 08 BELL γ γ → χ0 → hadrons3406 ± 7 ±6 230 2 ABE 07 BELL e+ e− → J/ψ ( )3414.21± 0.39±0.27 ABLIKIM 05G BES2 ψ(2S) → γχ03414.7 + 0.7
− 0.6 ±0.2 3 ANDREOTTI 03 E835 pp → χ0 → π0π03415.5 ± 0.4 ±0.4 392 4 BAGNASCO 02 E835 pp → χ0 → J/ψγ3417.4 + 1.8
− 1.9 ±0.2 3 AMBROGIANI 99B E835 pp → e+ e− γ3414.1 ± 0.6 ±0.8 BAI 99B BES ψ(2S) → γX3417.8 ± 0.4 ±4 3 GAISER 86 CBAL ψ(2S) → γX3416 ± 3 ±4 5 TANENBAUM 78 MRK1 e+ e−

• • • We do not use the following data for averages, �ts, limits, et. • • •3414.6 ± 1.1 266 UEHARA 13 BELL γ γ → K0S K0S3416.5 ± 3.0 EISENSTEIN 01 CLE2 e+ e− → e+ e−χc03422 ±10 5 BARTEL 78B CNTR e+ e− → J/ψ2γ3415 ± 9 5 BIDDICK 77 CNTR e+ e− → γX1From a �t of the φφ invariant mass with the width of χ0(1P) �xed to the PDG 16value.2 From a �t of the J/ψ reoil mass spetrum. Supersedes ABE,K 02 and ABE 04G.3Using mass of ψ(2S) = 3686.0 MeV.4Realulated by ANDREOTTI 05A, using the value of ψ(2S) mass from AULCHENKO 03.5Mass value shifted by us by amount appropriate for ψ(2S) mass = 3686 MeV andJ/ψ(1S) mass = 3097 MeV.

χ0(1P) WIDTHχ0(1P) WIDTHχ0(1P) WIDTHχ0(1P) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT10.8±0.6 OUR FIT10.8±0.6 OUR FIT10.8±0.6 OUR FIT10.8±0.6 OUR FIT10.5±0.8 OUR AVERAGE10.5±0.8 OUR AVERAGE10.5±0.8 OUR AVERAGE10.5±0.8 OUR AVERAGE Error inludes sale fator of 1.1.10.6±1.9±2.6 5.4k UEHARA 08 BELL γ γ → χ0 → hadrons12.6+1.5
−1.6+0.9

−1.1 ABLIKIM 05G BES2 ψ(2S) → γχ08.6+1.7
−1.3±0.1 ANDREOTTI 03 E835 pp → χ0 → π0π09.7±1.0 392 1 BAGNASCO 02 E835 pp → χ0 → J/ψγ16.6+5.2
−3.7±0.1 AMBROGIANI 99B E835 pp → e+ e− γ14.3±2.0±3.0 BAI 98I BES ψ(2S) → γπ+π−13.5±3.3±4.2 GAISER 86 CBAL ψ(2S) → γX, γπ0π0

• • • We do not use the following data for averages, �ts, limits, et. • • •13.2±2.1 266 UEHARA 13 BELL γ γ → K0S K0S1Realulated by ANDREOTTI 05A.
χ0(1P) DECAY MODESχ0(1P) DECAY MODESχ0(1P) DECAY MODESχ0(1P) DECAY MODES Sale fator/Mode Fration (�i /�) Con�dene levelHadroni deaysHadroni deaysHadroni deaysHadroni deays�1 2(π+π−) (2.34±0.18) %�2 ρ0π+π− (9.1 ±2.9 )× 10−3�3 ρ0 ρ0�4 f0(980)f0(980) (6.6 ±2.1 )× 10−4�5 π+π−π0π0 (3.3 ±0.4 ) %�6 ρ+π−π0+ .. (2.9 ±0.4 ) %�7 4π0 (3.3 ±0.4 )× 10−3�8 π+π−K+K− (1.81±0.14) %�9 K∗0(1430)0K∗0(1430)0 →

π+π−K+K−
(9.8 +4.0

−2.8 )× 10−4�10 K∗0(1430)0K∗2(1430)0+ .. →
π+π−K+K−

(8.0 +2.0
−2.4 )× 10−4�11 K1(1270)+K−+ .. →

π+π−K+K−
(6.3 ±1.9 )× 10−3�12 K1(1400)+K−+ .. →

π+π−K+K−
< 2.7 × 10−3 CL=90%�13 f0(980)f0(980) (1.6 +1.0

−0.9 )× 10−4�14 f0(980)f0(2200) (7.9 +2.0
−2.5 )× 10−4�15 f0(1370)f0(1370) < 2.7 × 10−4 CL=90%�16 f0(1370)f0(1500) < 1.7 × 10−4 CL=90%�17 f0(1370)f0(1710) (6.7 +3.5
−2.3 )× 10−4�18 f0(1500)f0(1370) < 1.3 × 10−4 CL=90%�19 f0(1500)f0(1500) < 5 × 10−5 CL=90%�20 f0(1500)f0(1710) < 7 × 10−5 CL=90%�21 K+K−π+π−π0 (8.6 ±0.9 )× 10−3�22 K0S K±π∓π+π− (4.2 ±0.4 )× 10−3�23 K+K−π0π0 (5.6 ±0.9 )× 10−3�24 K+π−K0π0+ .. (2.49±0.33) %�25 ρ+K−K0+ .. (1.21±0.21) %�26 K∗(892)−K+π0 →K+π−K0π0+ .. (4.6 ±1.2 )× 10−3�27 K0S K0S π+π− (5.7 ±1.1 )× 10−3�28 K+K−ηπ0 (3.0 ±0.7 )× 10−3�29 3(π+π−) (1.20±0.18) %�30 K+K∗(892)0π−+ .. (7.5 ±1.6 )× 10−3�31 K∗(892)0K∗(892)0 (1.7 ±0.6 )× 10−3�32 ππ (8.51±0.33)× 10−3�33 π0 η < 1.8 × 10−4�34 π0 η′ < 1.1 × 10−3�35 π0 η < 1.6 × 10−3 CL=90%�36 ηη (3.01±0.19)× 10−3�37 ηη′ (9.1 ±1.1 )× 10−5�38 η′ η′ (2.17±0.12)× 10−3�39 ωω (9.7 ±1.1 )× 10−4�40 ωφ (1.18±0.22)× 10−4�41 ωK+K− (1.94±0.21)× 10−3�42 K+K− (6.05±0.31)× 10−3�43 K0S K0S (3.16±0.17)× 10−3�44 π+π−η < 2.0 × 10−4 CL=90%�45 π+π−η′ < 4 × 10−4 CL=90%�46 K0K+π−+ .. < 9 × 10−5 CL=90%�47 K+K−π0 < 6 × 10−5 CL=90%
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χ0(1P)�48 K+K−η < 2.3 × 10−4 CL=90%�49 K+K−K0S K0S (1.4 ±0.5 )× 10−3�50 K+K−K+K− (2.82±0.29)× 10−3�51 K+K−φ (9.7 ±2.5 )× 10−4�52 K0K+π−φ+ .. (3.7 ±0.6 )× 10−3�53 K+K−π0φ (1.90±0.35)× 10−3�54 φπ+π−π0 (1.18±0.15)× 10−3�55 φφ (8.0 ±0.7 )× 10−4�56 pp (2.21±0.08)× 10−4�57 ppπ0 (7.0 ±0.7 )× 10−4 S=1.3�58 ppη (3.5 ±0.4 )× 10−4�59 ppω (5.2 ±0.6 )× 10−4�60 ppφ (6.0 ±1.4 )× 10−5�61 ppπ+π− (2.1 ±0.7 )× 10−3 S=1.4�62 ppπ0π0 (1.04±0.28)× 10−3�63 ppK+K− (non-resonant) (1.22±0.26)× 10−4�64 ppK0S K0S < 8.8 × 10−4 CL=90%�65 pnπ− (1.27±0.11)× 10−3�66 pnπ+ (1.37±0.12)× 10−3�67 pnπ−π0 (2.34±0.21)× 10−3�68 pnπ+π0 (2.21±0.18)× 10−3�69 �� (3.27±0.24)× 10−4�70 ��π+π− (1.18±0.13)× 10−3�71 ��π+π− (non-resonant) < 5 × 10−4 CL=90%�72 � (1385)+�π−+ .. < 5 × 10−4 CL=90%�73 � (1385)−�π++ .. < 5 × 10−4 CL=90%�74 K+p�+ .. (1.25±0.12)× 10−3 S=1.3�75 K+p�(1520)+ .. (2.9 ±0.7 )× 10−4�76 �(1520)�(1520) (3.1 ±1.2 )× 10−4�77 �0�0 (4.5 ±0.4 )× 10−4�78 �+�− (4.0 ±0.7 )× 10−4 S=1.7�79 � (1385)+� (1385)− (1.6 ±0.6 )× 10−4�80 � (1385)−� (1385)+ (2.3 ±0.7 )× 10−4�81 K−��++ .. (1.94±0.35)× 10−4�82 � 0� 0 (3.1 ±0.8 )× 10−4�83 �−�+ (4.8 ±0.7 )× 10−4�84 η π+π− < 7 × 10−4 CL=90%Radiative deaysRadiative deaysRadiative deaysRadiative deays�85 γ J/ψ(1S) (1.40±0.05) %�86 γ ρ0 < 9 × 10−6 CL=90%�87 γω < 8 × 10−6 CL=90%�88 γφ < 6 × 10−6 CL=90%�89 γ γ (2.04±0.09)× 10−4�90 e+ e− J/ψ(1S) (1.54±0.33)× 10−4CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONA multipartile �t to χ1(1P), χ0(1P), χ2(1P), and ψ(2S)with 4 total widths, a partial width, 25 ombinations of partialwidths obtained from integrated ross setion, and 84 branhingratios uses 247 measurements to determine 49 parameters. Theoverall �t has a χ2 = 376.9 for 198 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δpiδpj〉/(δpi·δpj), in perent, from the �t to parameters pi, inluding the branhingfrations, xi ≡ �i/�total.x2 24x8 9 2x30 5 1 28x32 8 2 10 3x36 4 1 5 1 14x42 8 2 8 3 18 11x43 7 2 8 2 18 10 14x50 5 1 5 2 9 5 7 7x55 7 2 6 2 9 5 7 7 4x56 3 1 4 1 3 −1 7 7 3 3x69 4 1 5 1 13 8 10 10 5 5x85 5 1 6 2 17 11 13 12 6 6x89 −8 −2 −2 −3 14 9 10 10 3 1� −26 −6 −19 −10 −15 −7 −14 −12 −10 −13x1 x2 x8 x30 x32 x36 x42 x43 x50 x55

x69 5x85 −19 9x89 6 9 13� −4 −7 −9 −38x56 x69 x85 x89
χ0(1P) PARTIAL WIDTHSχ0(1P) PARTIAL WIDTHSχ0(1P) PARTIAL WIDTHSχ0(1P) PARTIAL WIDTHS

χ0(1P) �(i)�(γ J/ψ(1S))/�(total)χ0(1P) �(i)�(γ J/ψ(1S))/�(total)χ0(1P) �(i)�(γ J/ψ(1S))/�(total)χ0(1P) �(i)�(γ J/ψ(1S))/�(total)�(pp) × �(γ J/ψ(1S))/�total �56�85/��(pp) × �(γ J/ψ(1S))/�total �56�85/��(pp) × �(γ J/ψ(1S))/�total �56�85/��(pp) × �(γ J/ψ(1S))/�total �56�85/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT33.6± 2.3 OUR FIT33.6± 2.3 OUR FIT33.6± 2.3 OUR FIT33.6± 2.3 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •26.6± 2.6±1.4 392 1,2 BAGNASCO 02 E835 pp → χ0 → J/ψγ48.7+11.3

− 8.9±2.4 1,2 AMBROGIANI 99B E835 pp → γ J/ψ1Calulated by us using B(J/ψ(1S) → e+ e−) = 0.0593 ± 0.0010.2Values in (�(pp) × �(γ J/ψ(1S))/�total) and (�(pp)/�total × �(γ J/ψ(1S))/�total)are not independent. The latter is used in the �t sine it is less orrelated to the totalwidth.
χ0(1P) �(i)�(γ γ)/�(total)χ0(1P) �(i)�(γ γ)/�(total)χ0(1P) �(i)�(γ γ)/�(total)χ0(1P) �(i)�(γ γ)/�(total)�(2(π+π−)) × �(γ γ)/�total �1�89/��(2(π+π−)) × �(γ γ)/�total �1�89/��(2(π+π−)) × �(γ γ)/�total �1�89/��(2(π+π−)) × �(γ γ)/�total �1�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT52 ± 4 OUR FIT52 ± 4 OUR FIT52 ± 4 OUR FIT52 ± 4 OUR FIT49 ±10 OUR AVERAGE49 ±10 OUR AVERAGE49 ±10 OUR AVERAGE49 ±10 OUR AVERAGE Error inludes sale fator of 1.8.44.7± 3.6±4.9 3.6k UEHARA 08 BELL γ γ → χ0 → 2(π+π−)75 ±13 ±8 EISENSTEIN 01 CLE2 e+ e− → e+ e−χc0�(ρ0 ρ0) × �(γ γ)/�total �3�89/��(ρ0 ρ0) × �(γ γ)/�total �3�89/��(ρ0 ρ0) × �(γ γ)/�total �3�89/��(ρ0 ρ0) × �(γ γ)/�total �3�89/�VALUE (eV) CL% EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<12 90 <252 UEHARA 08 BELL γ γ → χ0 → 2(π+π−)�(π+π−K+K−) × �(γ γ)/�total �8�89/��(π+π−K+K−) × �(γ γ)/�total �8�89/��(π+π−K+K−) × �(γ γ)/�total �8�89/��(π+π−K+K−) × �(γ γ)/�total �8�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT40.0±3.5 OUR FIT40.0±3.5 OUR FIT40.0±3.5 OUR FIT40.0±3.5 OUR FIT38.8±3.7±4.738.8±3.7±4.738.8±3.7±4.738.8±3.7±4.7 1.7k UEHARA 08 BELL γ γ → χ0 → K+K−π+π−�(K+K−π+π−π0) × �(γ γ)/�total �21�89/��(K+K−π+π−π0) × �(γ γ)/�total �21�89/��(K+K−π+π−π0) × �(γ γ)/�total �21�89/��(K+K−π+π−π0) × �(γ γ)/�total �21�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT26±4±426±4±426±4±426±4±4 1094 DEL-AMO-SA...11M BABR γ γ → K+K−π+π−π0�(K+K∗(892)0π−+ ..) × �(γ γ)/�total �30�89/��(K+K∗(892)0π−+ ..) × �(γ γ)/�total �30�89/��(K+K∗(892)0π−+ ..) × �(γ γ)/�total �30�89/��(K+K∗(892)0π−+ ..) × �(γ γ)/�total �30�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT16 ±4 OUR FIT16 ±4 OUR FIT16 ±4 OUR FIT16 ±4 OUR FIT16.7±6.1±3.016.7±6.1±3.016.7±6.1±3.016.7±6.1±3.0 495± 182 UEHARA 08 BELL γ γ → χ0 → K+K−π+π−�(K∗(892)0K∗(892)0) × �(γ γ)/�total �31�89/��(K∗(892)0K∗(892)0) × �(γ γ)/�total �31�89/��(K∗(892)0K∗(892)0) × �(γ γ)/�total �31�89/��(K∗(892)0K∗(892)0) × �(γ γ)/�total �31�89/�VALUE (eV) CL% EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<6 90 <148 UEHARA 08 BELL γ γ → χ0 → K+K−π+π−�(ππ) × �(γ γ)/�total �32�89/��(ππ) × �(γ γ)/�total �32�89/��(ππ) × �(γ γ)/�total �32�89/��(ππ) × �(γ γ)/�total �32�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT18.8± 1.3 OUR FIT18.8± 1.3 OUR FIT18.8± 1.3 OUR FIT18.8± 1.3 OUR FIT23 ± 5 OUR AVERAGE23 ± 5 OUR AVERAGE23 ± 5 OUR AVERAGE23 ± 5 OUR AVERAGE29.7+17.4

−12.0±4.8 103+60
−42 1 UEHARA 09 BELL 10.6 e+ e− → e+ e−π0π022.7± 3.2±3.5 129 ± 18 2 NAKAZAWA 05 BELL 10.6 e+ e− →e+ e−π+π−1We multiplied the measurement by 3 to onvert from π0π0 to ππ. Interferene withthe ontinuum inluded.2We have multiplied π+π− measurement by 3/2 to obtain ππ.�(ηη) × �(γ γ)/�total �36�89/��(ηη) × �(γ γ)/�total �36�89/��(ηη) × �(γ γ)/�total �36�89/��(ηη) × �(γ γ)/�total �36�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT9.4±2.3±1.29.4±2.3±1.29.4±2.3±1.29.4±2.3±1.2 22 1 UEHARA 10A BELL 10.6 e+ e− → e+ e− ηη1 Interferene with the ontinuum not inluded.�(ωω

)
× �(γ γ)/�total �39�89/��(ωω

)
× �(γ γ)/�total �39�89/��(ωω

)
× �(γ γ)/�total �39�89/��(ωω

)
× �(γ γ)/�total �39�89/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.9 90 1 LIU 12B BELL γ γ → 2(π+π−π0)1Using B(ω → π+π−π0) = (89.2 ± 0.7)%.�(ωφ

)
× �(γ γ)/�total �40�89/��(ωφ

)
× �(γ γ)/�total �40�89/��(ωφ

)
× �(γ γ)/�total �40�89/��(ωφ

)
× �(γ γ)/�total �40�89/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.34 90 1 LIU 12B BELL γ γ → K+K−π+π−π01Using B(φ → K+K−) = (48.9 ± 0.5)% and B(ω → π+π−π0) = (89.2 ± 0.7)%.
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χ0(1P)�(K+K−) × �(γ γ)/�total �42�89/��(K+K−) × �(γ γ)/�total �42�89/��(K+K−) × �(γ γ)/�total �42�89/��(K+K−) × �(γ γ)/�total �42�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT13.4±1.0 OUR FIT13.4±1.0 OUR FIT13.4±1.0 OUR FIT13.4±1.0 OUR FIT14.3±1.6±2.314.3±1.6±2.314.3±1.6±2.314.3±1.6±2.3 153 ± 17 NAKAZAWA 05 BELL 10.6 e+ e− →e+ e−K+K−�(K0S K0S) × �(γ γ)/�total �43�89/��(K0S K0S) × �(γ γ)/�total �43�89/��(K0S K0S) × �(γ γ)/�total �43�89/��(K0S K0S) × �(γ γ)/�total �43�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT7.0 ±0.5 OUR FIT7.0 ±0.5 OUR FIT7.0 ±0.5 OUR FIT7.0 ±0.5 OUR FIT8.7 ±1.7 ±0.98.7 ±1.7 ±0.98.7 ±1.7 ±0.98.7 ±1.7 ±0.9 266 1 UEHARA 13 BELL γ γ → K0S K0S

• • • We do not use the following data for averages, �ts, limits, et. • • •7.00±0.65±0.71 134 ± 12 CHEN 07B BELL e+ e− → e+ e−χ01Supersedes CHEN 07B.�(K+K−K+K−) × �(γ γ)/�total �50�89/��(K+K−K+K−) × �(γ γ)/�total �50�89/��(K+K−K+K−) × �(γ γ)/�total �50�89/��(K+K−K+K−) × �(γ γ)/�total �50�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT6.2±0.7 OUR FIT6.2±0.7 OUR FIT6.2±0.7 OUR FIT6.2±0.7 OUR FIT7.9±1.3±1.17.9±1.3±1.17.9±1.3±1.17.9±1.3±1.1 215 ± 36 UEHARA 08 BELL γ γ → χ0 → 2(K+K−)�(φφ) × �(γ γ)/�total �55�89/��(φφ) × �(γ γ)/�total �55�89/��(φφ) × �(γ γ)/�total �55�89/��(φφ) × �(γ γ)/�total �55�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT1.76±0.18 OUR FIT1.76±0.18 OUR FIT1.76±0.18 OUR FIT1.76±0.18 OUR FIT1.72±0.33±0.141.72±0.33±0.141.72±0.33±0.141.72±0.33±0.14 56 ± 11 1 LIU 12B BELL γ γ → 2(K+K−)
• • • We do not use the following data for averages, �ts, limits, et. • • •2.3 ±0.9 ±0.4 23.6± 9.6 UEHARA 08 BELL γ γ → χ0 → 2(K+K−)1 Supersedes UEHARA 08. Using B(φ → K+K−) = (48.9 ± 0.5)%.

χ0(1P) BRANCHING RATIOSχ0(1P) BRANCHING RATIOSχ0(1P) BRANCHING RATIOSχ0(1P) BRANCHING RATIOSHADRONIC DECAYSHADRONIC DECAYSHADRONIC DECAYSHADRONIC DECAYS�(2(π+π−))/�total �1/��(2(π+π−))/�total �1/��(2(π+π−))/�total �1/��(2(π+π−))/�total �1/�VALUE DOCUMENT ID0.0234±0.0018 OUR FIT0.0234±0.0018 OUR FIT0.0234±0.0018 OUR FIT0.0234±0.0018 OUR FIT�(ρ0π+π−
)/�(2(π+π−)) �2/�1�(ρ0π+π−
)/�(2(π+π−)) �2/�1�(ρ0π+π−
)/�(2(π+π−)) �2/�1�(ρ0π+π−
)/�(2(π+π−)) �2/�1VALUE DOCUMENT ID TECN COMMENT0.39±0.12 OUR FIT0.39±0.12 OUR FIT0.39±0.12 OUR FIT0.39±0.12 OUR FIT0.39±0.120.39±0.120.39±0.120.39±0.12 TANENBAUM 78 MRK1 ψ(2S) → γχ0�(ρ0π+π−
)/�total �2/��(ρ0π+π−
)/�total �2/��(ρ0π+π−
)/�total �2/��(ρ0π+π−
)/�total �2/�VALUE DOCUMENT ID0.0091±0.0029 OUR FIT0.0091±0.0029 OUR FIT0.0091±0.0029 OUR FIT0.0091±0.0029 OUR FIT�(f0(980)f0(980))/�total �4/��(f0(980)f0(980))/�total �4/��(f0(980)f0(980))/�total �4/��(f0(980)f0(980))/�total �4/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT6.6±2.1±0.16.6±2.1±0.16.6±2.1±0.16.6±2.1±0.1 36 ± 9 1 ABLIKIM 04G BES ψ(2S) → γ 2π+2π−1ABLIKIM 04G reports [�(χ0(1P) → f0(980) f0(980))/�total℄ × [B(ψ(2S) →

γχ0(1P))℄ = (6.5 ± 1.6 ± 1.3)× 10−5 whih we divide by our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(π+π−π0π0)/�total �5/��(π+π−π0π0)/�total �5/��(π+π−π0π0)/�total �5/��(π+π−π0π0)/�total �5/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT3.3±0.4±0.13.3±0.4±0.13.3±0.4±0.13.3±0.4±0.1 1751.4 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 3.54 ± 0.10 ± 0.43 ± 0.18 % from a measurement of [�(χ0(1P) →
π+π−π0π0)/�total℄× [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.22± 0.11± 0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(ρ+π−π0+ ..)/�total �6/��(ρ+π−π0+ ..)/�total �6/��(ρ+π−π0+ ..)/�total �6/��(ρ+π−π0+ ..)/�total �6/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT2.9±0.4±0.12.9±0.4±0.12.9±0.4±0.12.9±0.4±0.1 1358.5 1,2 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 3.04 ± 0.18 ± 0.42 ± 0.16 % from a measurement of [�(χ0(1P) →
ρ+π−π0+ ..)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2Calulated by us. We have added the values from HE 08B for ρ+π−π0 and ρ−π+π0deays assuming unorrelated statistial and fully orrelated systemati unertainties.�(4π0)/�total �7/��(4π0)/�total �7/��(4π0)/�total �7/��(4π0)/�total �7/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT3.3±0.4±0.13.3±0.4±0.13.3±0.4±0.13.3±0.4±0.1 3296 1 ABLIKIM 11A BES3 e+ e− → ψ(2S) → γχ01ABLIKIM 11A reports (3.34±0.06±0.44)×10−3 from a measurement of [�(χ0(1P) →4π0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.62±0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = (9.79 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.

�(π+π−K+K−)/�total �8/��(π+π−K+K−)/�total �8/��(π+π−K+K−)/�total �8/��(π+π−K+K−)/�total �8/�VALUE (units 10−3) DOCUMENT ID18.1±1.4 OUR FIT18.1±1.4 OUR FIT18.1±1.4 OUR FIT18.1±1.4 OUR FIT�(K+K∗(892)0π−+ ..)/�(π+π−K+K−) �30/�8�(K+K∗(892)0π−+ ..)/�(π+π−K+K−) �30/�8�(K+K∗(892)0π−+ ..)/�(π+π−K+K−) �30/�8�(K+K∗(892)0π−+ ..)/�(π+π−K+K−) �30/�8VALUE DOCUMENT ID TECN COMMENT0.41±0.09 OUR FIT0.41±0.09 OUR FIT0.41±0.09 OUR FIT0.41±0.09 OUR FIT0.41±0.100.41±0.100.41±0.100.41±0.10 TANENBAUM 78 MRK1 ψ(2S) → γχ0�(K∗0(1430)0K∗0(1430)0 → π+π−K+K−)/�total �9/��(K∗0(1430)0K∗0(1430)0 → π+π−K+K−)/�total �9/��(K∗0(1430)0K∗0(1430)0 → π+π−K+K−)/�total �9/��(K∗0(1430)0K∗0(1430)0 → π+π−K+K−)/�total �9/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT9.8+3.6
−2.8±0.29.8+3.6
−2.8±0.29.8+3.6
−2.8±0.29.8+3.6
−2.8±0.2 83 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports (10.44 ± 2.37+3.05

−1.90) × 10−4 from a measurement of[�(χ0(1P) → K∗0(1430)0K∗0(1430)0 → π+π−K+K−)/�total℄ × [B(ψ(2S) →
γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.22 ± 0.11 ± 0.46)× 10−2, whihwe resale to our best value B(ψ(2S) → γχ0(1P)) = (9.79 ± 0.20)×10−2. Our �rsterror is their experiment's error and our seond error is the systemati error from usingour best value.�(K∗0(1430)0K∗2(1430)0+ ..→ π+π−K+K−)/�total �10/��(K∗0(1430)0K∗2(1430)0+ ..→ π+π−K+K−)/�total �10/��(K∗0(1430)0K∗2(1430)0+ ..→ π+π−K+K−)/�total �10/��(K∗0(1430)0K∗2(1430)0+ ..→ π+π−K+K−)/�total �10/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.0+2.0
−2.4±0.28.0+2.0
−2.4±0.28.0+2.0
−2.4±0.28.0+2.0
−2.4±0.2 62 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports (8.49±1.66+1.32

−1.99)×10−4 from a measurement of [�(χ0(1P) →K∗0(1430)0K∗2(1430)0+ .. → π+π−K+K−)/�total℄ × [B(ψ(2S) → γχ0(1P))℄assuming B(ψ(2S) → γχ0(1P)) = (9.22 ± 0.11 ± 0.46) × 10−2, whih we resaleto our best value B(ψ(2S) → γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.�(K1(1270)+K−+ ..→ π+π−K+K−)/�total �11/��(K1(1270)+K−+ ..→ π+π−K+K−)/�total �11/��(K1(1270)+K−+ ..→ π+π−K+K−)/�total �11/��(K1(1270)+K−+ ..→ π+π−K+K−)/�total �11/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT6.3±1.9±0.16.3±1.9±0.16.3±1.9±0.16.3±1.9±0.1 68 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports (6.66±1.31+1.60
−1.51)×10−3 from a measurement of [�(χ0(1P) →K1(1270)+K−+ .. → π+π−K+K−)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assum-ing B(ψ(2S) → γχ0(1P)) = (9.22 ± 0.11 ± 0.46) × 10−2, whih we resale to ourbest value B(ψ(2S) → γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.The measurement assumes B(K1(1270) → K ρ(770)) = 42 ± 6%.�(K1(1400)+K−+ ..→ π+π−K+K−)/�total �12/��(K1(1400)+K−+ ..→ π+π−K+K−)/�total �12/��(K1(1400)+K−+ ..→ π+π−K+K−)/�total �12/��(K1(1400)+K−+ ..→ π+π−K+K−)/�total �12/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<2.7<2.7<2.7<2.7 90 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports < 2.85 × 10−3 from a measurement of [�(χ0(1P) →K1(1400)+K−+ .. → π+π−K+K−)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ as-suming B(ψ(2S) → γχ0(1P)) = (9.22 ± 0.11 ± 0.46) × 10−2, whih we resale toour best value B(ψ(2S) → γχ0(1P)) = 9.79 × 10−2. The measurement assumesB(K1(1400) → K∗(892)π) = 94 ± 6%.�(f0(980)f0(980))/�total �13/��(f0(980)f0(980))/�total �13/��(f0(980)f0(980))/�total �13/��(f0(980)f0(980))/�total �13/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT16.2+10.4
− 9.0±0.316.2+10.4
− 9.0±0.316.2+10.4
− 9.0±0.316.2+10.4
− 9.0±0.3 28 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports [�(χ0(1P) → f0(980) f0(980))/�total℄ × [B(ψ(2S) →
γχ0(1P))℄ = (1.59±0.50+0.89

−0.72)×10−5 whih we divide by our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value. One of the f0(980) mesonsis identi�ed via deay to π+π− while the other via K+K− deay.�(f0(980)f0(2200))/�total �14/��(f0(980)f0(2200))/�total �14/��(f0(980)f0(2200))/�total �14/��(f0(980)f0(2200))/�total �14/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.9+2.0
−2.5±0.27.9+2.0
−2.5±0.27.9+2.0
−2.5±0.27.9+2.0
−2.5±0.2 77 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports (8.42±1.42+1.65

−2.29)×10−4 from a measurement of [�(χ0(1P) →f0(980) f0(2200))/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value. The f0 mesons are iden-ti�ed via f0(980) → π+π− and f0(2200) → K+K− deays.�(f0(1370)f0(1370))/�total �15/��(f0(1370)f0(1370))/�total �15/��(f0(1370)f0(1370))/�total �15/��(f0(1370)f0(1370))/�total �15/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<2.7<2.7<2.7<2.7 90 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports < 2.9 × 10−4 from a measurement of [�(χ0(1P) →f0(1370) f0(1370))/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = 9.79×10−2. One of the f0(1370) mesons is identi�ed via deay to π+π−while the other via K+K− deay. Both branhing frations for these f0 deays are im-pliitly inluded in the quoted result.
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χ0(1P)�(f0(1370)f0(1500))/�total �16/��(f0(1370)f0(1500))/�total �16/��(f0(1370)f0(1500))/�total �16/��(f0(1370)f0(1500))/�total �16/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.7<1.7<1.7<1.7 90 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports < 1.8 × 10−4 from a measurement of [�(χ0(1P) →f0(1370) f0(1500))/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →

γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = 9.79× 10−2. The f0 mesons are identi�ed via f0(1370) → π+π− andf0(1500) → K+K− deays. Both branhing frations for these f0 deays are impliitlyinluded in the quoted result.�(f0(1370)f0(1710))/�total �17/��(f0(1370)f0(1710))/�total �17/��(f0(1370)f0(1710))/�total �17/��(f0(1370)f0(1710))/�total �17/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT6.7+3.5
−2.3±0.16.7+3.5
−2.3±0.16.7+3.5
−2.3±0.16.7+3.5
−2.3±0.1 61 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports (7.12±1.85+3.28

−1.68)×10−4 from a measurement of [�(χ0(1P) →f0(1370) f0(1710))/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value. The f0 mesons are identi-�ed via f0(1370) → π+π− and f0(1710) → K+K− deays. Both branhing frationsfor these f0 deays are impliitly inluded in the quoted result.�(f0(1500)f0(1370))/�total �18/��(f0(1500)f0(1370))/�total �18/��(f0(1500)f0(1370))/�total �18/��(f0(1500)f0(1370))/�total �18/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<1.3<1.3<1.3<1.3 90 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports < 1.4 × 10−4 from a measurement of [�(χ0(1P) →f0(1500) f0(1370))/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = 9.79× 10−2. The f0 mesons are identi�ed via f0(1500) → π+π− andf0(1370) → K+K− deays. Both branhing frations for these f0 deays are impliitlyinluded in the quoted result.�(f0(1500)f0(1500))/�total �19/��(f0(1500)f0(1500))/�total �19/��(f0(1500)f0(1500))/�total �19/��(f0(1500)f0(1500))/�total �19/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<0.5<0.5<0.5<0.5 90 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports < 0.55 × 10−4 from a measurement of [�(χ0(1P) →f0(1500) f0(1500))/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = 9.79× 10−2. One of the f0(1500) is identi�ed via deay to π+π− whilethe other via K+K− deay. Both branhing frations for these f0 deays are impliitlyinluded in the quoted result.�(f0(1500)f0(1710))/�total �20/��(f0(1500)f0(1710))/�total �20/��(f0(1500)f0(1710))/�total �20/��(f0(1500)f0(1710))/�total �20/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<0.7<0.7<0.7<0.7 90 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−1ABLIKIM 05Q reports < 0.73 × 10−4 from a measurement of [�(χ0(1P) →f0(1500) f0(1710))/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = 9.79× 10−2. The f0 mesons are identi�ed via f0(1500) → π+π− andf0(1710) → K+K− deays. Both branhing frations for these f0 deays are impliitlyinluded in the quoted result.�(K+K−π+π−π0)/�total �21/��(K+K−π+π−π0)/�total �21/��(K+K−π+π−π0)/�total �21/��(K+K−π+π−π0)/�total �21/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT8.61±0.13±0.948.61±0.13±0.948.61±0.13±0.948.61±0.13±0.94 9.0k 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ01Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ0 γ) = (9.68 ± 0.31)%.�(K0S K±π∓π+π−

)/�total �22/��(K0S K±π∓π+π−
)/�total �22/��(K0S K±π∓π+π−
)/�total �22/��(K0S K±π∓π+π−
)/�total �22/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT4.22±0.10±0.434.22±0.10±0.434.22±0.10±0.434.22±0.10±0.43 2.7k 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ01Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ0 γ) = (9.68 ± 0.31)%.�(K+K−π0π0)/�total �23/��(K+K−π0π0)/�total �23/��(K+K−π0π0)/�total �23/��(K+K−π0π0)/�total �23/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.56±0.09±0.010.56±0.09±0.010.56±0.09±0.010.56±0.09±0.01 213.5 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.59 ± 0.05 ± 0.08 ± 0.03 % from a measurement of [�(χ0(1P) →K+K−π0π0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P))= (9.22 ± 0.11 ± 0.46) × 10−2, whih we resale to our best value B(ψ(2S) →

γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.�(K+π−K0π0+ ..)/�total �24/��(K+π−K0π0+ ..)/�total �24/��(K+π−K0π0+ ..)/�total �24/��(K+π−K0π0+ ..)/�total �24/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT2.49±0.33±0.052.49±0.33±0.052.49±0.33±0.052.49±0.33±0.05 401.7 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 2.64 ± 0.15 ± 0.31 ± 0.14 % from a measurement of [�(χ0(1P) →K+π−K0π0+ ..)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.

�(ρ+K−K0+ ..)/�total �25/��(ρ+K−K0+ ..)/�total �25/��(ρ+K−K0+ ..)/�total �25/��(ρ+K−K0+ ..)/�total �25/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.21±0.21±0.021.21±0.21±0.021.21±0.21±0.021.21±0.21±0.02 179.7 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 1.28 ± 0.16 ± 0.15 ± 0.07 % from a measurement of [�(χ0(1P) →
ρ+K−K0+ ..)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(K∗(892)−K+π0 → K+π−K0π0+ ..)/�total �26/��(K∗(892)−K+π0 → K+π−K0π0+ ..)/�total �26/��(K∗(892)−K+π0 → K+π−K0π0+ ..)/�total �26/��(K∗(892)−K+π0 → K+π−K0π0+ ..)/�total �26/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.46±0.12±0.010.46±0.12±0.010.46±0.12±0.010.46±0.12±0.01 64.1 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.49 ± 0.10 ± 0.07 ± 0.03 % from a measurement of [�(χ0(1P) →K∗(892)−K+π0 → K+π−K0π0+ ..)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ as-suming B(ψ(2S) → γχ0(1P)) = (9.22 ± 0.11 ± 0.46) × 10−2, whih we resale toour best value B(ψ(2S) → γχ0(1P)) = (9.79 ± 0.20)× 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(K0S K0S π+π−

)/�total �27/��(K0S K0S π+π−
)/�total �27/��(K0S K0S π+π−
)/�total �27/��(K0S K0S π+π−
)/�total �27/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT5.7±1.0±0.15.7±1.0±0.15.7±1.0±0.15.7±1.0±0.1 152 ± 14 1 ABLIKIM 05O BES2 ψ(2S) → γχ01ABLIKIM 05O reports [�(χ0(1P) → K0S K0S π+π−

)/�total℄ × [B(ψ(2S) →
γχ0(1P))℄ = (0.558 ± 0.051 ± 0.089) × 10−3 whih we divide by our best valueB(ψ(2S) → γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(K+K−ηπ0)/�total �28/��(K+K−ηπ0)/�total �28/��(K+K−ηπ0)/�total �28/��(K+K−ηπ0)/�total �28/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.30±0.07±0.010.30±0.07±0.010.30±0.07±0.010.30±0.07±0.01 56.4 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.32 ± 0.05 ± 0.05 ± 0.02 % from a measurement of [�(χ0(1P) →K+K− ηπ0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.22± 0.11± 0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(3(π+π−))/�total �29/��(3(π+π−))/�total �29/��(3(π+π−))/�total �29/��(3(π+π−))/�total �29/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT12.0±1.8 OUR EVALUATION12.0±1.8 OUR EVALUATION12.0±1.8 OUR EVALUATION12.0±1.8 OUR EVALUATION Treating systemati error as orrelated.12.0±1.7 OUR AVERAGE12.0±1.7 OUR AVERAGE12.0±1.7 OUR AVERAGE12.0±1.7 OUR AVERAGE11.7±1.0±1.9 1 BAI 99B BES ψ(2S) → γχ012.5±2.9±0.5 1 TANENBAUM 78 MRK1 ψ(2S) → γχ01Resaled by us using B(ψ(2S) → γχ0)= (9.4 ± 0.4)% and B(ψ(2S) →J/ψ(1S)π+π−) = (32.6 ± 0.5)%.�(K+K∗(892)0π−+ ..)/�total �30/��(K+K∗(892)0π−+ ..)/�total �30/��(K+K∗(892)0π−+ ..)/�total �30/��(K+K∗(892)0π−+ ..)/�total �30/�VALUE DOCUMENT ID0.0075±0.0016 OUR FIT0.0075±0.0016 OUR FIT0.0075±0.0016 OUR FIT0.0075±0.0016 OUR FIT�(K∗(892)0K∗(892)0)/�total �31/��(K∗(892)0K∗(892)0)/�total �31/��(K∗(892)0K∗(892)0)/�total �31/��(K∗(892)0K∗(892)0)/�total �31/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.72+0.60
−0.54±0.041.72+0.60
−0.54±0.041.72+0.60
−0.54±0.041.72+0.60
−0.54±0.04 64 1 ABLIKIM 05Q BES2 ψ(2S) → γπ+π−K+K−

• • • We do not use the following data for averages, �ts, limits, et. • • •1.56±0.40±0.03 30 ± 6 2,3 ABLIKIM 04H BES Repl. by ABLIKIM 05Q1ABLIKIM 05Q reports [�(χ0(1P) → K∗(892)0K∗(892)0)/�total℄ × [B(ψ(2S) →
γχ0(1P))℄ = (0.168 ± 0.035+0.047

−0.040) × 10−3 whih we divide by our best valueB(ψ(2S) → γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.2Assumes B(K∗(892)0 → K−π+) = 2/3.3ABLIKIM 04H reports [�(χ0(1P) → K∗(892)0K∗(892)0)/�total℄ × [B(ψ(2S) →
γχ0(1P))℄ = (1.53±0.29±0.26)×10−4 whih we divide by our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(ππ)/�total �32/��(ππ)/�total �32/��(ππ)/�total �32/��(ππ)/�total �32/�VALUE (units 10−3) DOCUMENT ID8.51±0.33 OUR FIT8.51±0.33 OUR FIT8.51±0.33 OUR FIT8.51±0.33 OUR FIT�(π0 η)/�total �35/��(π0 η)/�total �35/��(π0 η)/�total �35/��(π0 η)/�total �35/�VALUE CL% DOCUMENT ID TECN COMMENT

<1.6× 10−3<1.6× 10−3<1.6× 10−3<1.6× 10−3 90 1 ABLIKIM 15N BES3 ψ(2s)e+ e− → γπ0 η1Using B(η → K0S K±π∓)×B(K0S → π+π−)×B(π0 → γ γ) = (1.66±0.11)×10−2.�(ηη)/�total �36/��(ηη)/�total �36/��(ηη)/�total �36/��(ηη)/�total �36/�VALUE (units 10−3) DOCUMENT ID3.01±0.19 OUR FIT3.01±0.19 OUR FIT3.01±0.19 OUR FIT3.01±0.19 OUR FIT�(ηη)/�(ππ) �36/�32�(ηη)/�(ππ) �36/�32�(ηη)/�(ππ) �36/�32�(ηη)/�(ππ) �36/�32VALUE DOCUMENT ID TECN COMMENT0.353±0.025 OUR FIT0.353±0.025 OUR FIT0.353±0.025 OUR FIT0.353±0.025 OUR FIT
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χ0(1P)

• • • We do not use the following data for averages, �ts, limits, et. • • •0.26 ±0.09 +0.03
−0.02 1 ANDREOTTI 05C E835 pp → 2 mesons0.24 ±0.10 ±0.08 1 BAI 03C BES ψ(2S) → 5γ1We have multiplied π0π0 measurement by 3 to obtain ππ.�(ηη′)/�total �37/��(ηη′)/�total �37/��(ηη′)/�total �37/��(ηη′)/�total �37/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT9.1±1.1±0.29.1±1.1±0.29.1±1.1±0.29.1±1.1±0.2 85 1 ABLIKIM 17AI BES3 ψ(2S) → γ η′ η

• • • We do not use the following data for averages, �ts, limits, et. • • •
<24 90 35 ± 13 2 ASNER 09 CLEO ψ(2S) → γ η′ η
<50 90 3 ADAMS 07 CLEO ψ(2S) → γχ01ABLIKIM 17AI reports (8.92±0.84±0.65)×10−5 from a measurement of [�(χ0(1P)→

ηη′
)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.99±0.27) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = (9.79 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2ASNER 09 reports < 0.25× 10−3 from a measurement of [�(χ0(1P) → ηη′

)/�total℄
× [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = 9.79× 10−2.3 Superseded by ASNER 09. ADAMS 07 reports < 0.5 × 10−3 from a measurementof [�(χ0(1P) → ηη′

)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = 9.79× 10−2.�(η′ η′)/�total �38/��(η′ η′)/�total �38/��(η′ η′)/�total �38/��(η′ η′)/�total �38/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.17±0.12 OUR AVERAGE2.17±0.12 OUR AVERAGE2.17±0.12 OUR AVERAGE2.17±0.12 OUR AVERAGE2.23±0.13±0.05 2.5k 1 ABLIKIM 17AI BES3 ψ(2S) → γ η′ η′2.00±0.21±0.04 0.4k 2 ASNER 09 CLEO ψ(2S) → γ η′ η′

• • • We do not use the following data for averages, �ts, limits, et. • • •1.60±0.41±0.03 23 3 ADAMS 07 CLEO ψ(2S) → γχ01ABLIKIM 17AI reports (2.19±0.03±0.14)×10−3 from a measurement of [�(χ0(1P)→
η′ η′

)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.99±0.27) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = (9.79 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2ASNER 09 reports (2.12 ± 0.13 ± 0.21)× 10−3 from a measurement of [�(χ0(1P) →
η′ η′

)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.22±0.11 ± 0.46) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) =(9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.3 Superseded by ASNER 09. ADAMS 07 reports (1.7 ± 0.4 ± 0.2) × 10−3 from ameasurement of [�(χ0(1P) → η′ η′
)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assum-ing B(ψ(2S) → γχ0(1P)) = 0.0922 ± 0.0011 ± 0.0046, whih we resale to ourbest value B(ψ(2S) → γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(ωω

)/�total �39/��(ωω
)/�total �39/��(ωω
)/�total �39/��(ωω
)/�total �39/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.97±0.11 OUR AVERAGE0.97±0.11 OUR AVERAGE0.97±0.11 OUR AVERAGE0.97±0.11 OUR AVERAGE0.93±0.11±0.02 991 1 ABLIKIM 11K BES3 ψ(2S) → γ hadrons2.16±0.66±0.04 38.1± 9.6 2 ABLIKIM 05N BES2 ψ(2S) → γχ0 → γ 6π1ABLIKIM 11K reports (0.95±0.03±0.11)×10−3 from a measurement of [�(χ0(1P) →

ωω
)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.62 ±0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = (9.79 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2ABLIKIM 05N reports [�(χ0(1P) → ωω

)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ =(0.212 ± 0.053 ± 0.037) × 10−3 whih we divide by our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.�(ωφ
)/�total �40/��(ωφ
)/�total �40/��(ωφ
)/�total �40/��(ωφ
)/�total �40/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.18±0.22±0.021.18±0.22±0.021.18±0.22±0.021.18±0.22±0.02 76 1 ABLIKIM 11K BES3 ψ(2S) → γ hadrons1ABLIKIM 11K reports (1.2 ± 0.1 ± 0.2)× 10−4 from a measurement of [�(χ0(1P) →

ωφ
)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.62 ±0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = (9.79 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(ωK+K−)/�total �41/��(ωK+K−)/�total �41/��(ωK+K−)/�total �41/��(ωK+K−)/�total �41/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.94±0.06±0.201.94±0.06±0.201.94±0.06±0.201.94±0.06±0.20 1.4k 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ01Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ0 γ) = (9.68 ± 0.31)%.�(K+K−)/�total �42/��(K+K−)/�total �42/��(K+K−)/�total �42/��(K+K−)/�total �42/�VALUE (units 10−3) DOCUMENT ID6.05±0.31 OUR FIT6.05±0.31 OUR FIT6.05±0.31 OUR FIT6.05±0.31 OUR FIT

�(K0S K0S)/�total �43/��(K0S K0S)/�total �43/��(K0S K0S)/�total �43/��(K0S K0S)/�total �43/�VALUE (units 10−3) DOCUMENT ID3.16±0.17 OUR FIT3.16±0.17 OUR FIT3.16±0.17 OUR FIT3.16±0.17 OUR FIT�(K0S K0S)/�(ππ) �43/�32�(K0S K0S)/�(ππ) �43/�32�(K0S K0S)/�(ππ) �43/�32�(K0S K0S)/�(ππ) �43/�32VALUE DOCUMENT ID TECN COMMENT0.372±0.023 OUR FIT0.372±0.023 OUR FIT0.372±0.023 OUR FIT0.372±0.023 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.31 ±0.05 ±0.05 1,2 CHEN 07B BELL e+ e− → e+ e−χ01Using �(ππ) × �(γ γ)/�total from the π+π− measurement of NAKAZAWA 05 resaledby 3/2 to onvert to ππ.2Not independent from other measurements.�(K0S K0S)/�(K+K−) �43/�42�(K0S K0S)/�(K+K−) �43/�42�(K0S K0S)/�(K+K−) �43/�42�(K0S K0S)/�(K+K−) �43/�42VALUE DOCUMENT ID TECN COMMENT0.52±0.04 OUR FIT0.52±0.04 OUR FIT0.52±0.04 OUR FIT0.52±0.04 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.49±0.07±0.08 1,2 CHEN 07B BELL e+ e− → e+ e−χ01Using �(K+K−)

× �(γ γ)/�total from NAKAZAWA 05.2Not independent from other measurements.�(π+π−η
)/�total �44/��(π+π−η
)/�total �44/��(π+π−η
)/�total �44/��(π+π−η
)/�total �44/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<0.20<0.20<0.20<0.20 90 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.0 90 2 ABLIKIM 06R BES2 ψ(2S) → γχ01ATHAR 07 reports < 0.21 × 10−3 from a measurement of [�(χ0(1P) → π+π− η

)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.22 ±0.11 ± 0.46) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) =9.79 × 10−2.2ABLIKIM 06R reports < 1.1×10−3 from a measurement of [�(χ0(1P) → π+π− η
)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.2 ± 0.4)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = 9.79× 10−2.�(π+π−η′

)/�total �45/��(π+π−η′
)/�total �45/��(π+π−η′
)/�total �45/��(π+π−η′
)/�total �45/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<0.4<0.4<0.4<0.4 90 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ATHAR 07 reports < 0.38× 10−3 from a measurement of [�(χ0(1P) → π+π− η′
)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.22 ±0.11 ± 0.46) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) =9.79 × 10−2.�(K0K+π−+ ..)/�total �46/��(K0K+π−+ ..)/�total �46/��(K0K+π−+ ..)/�total �46/��(K0K+π−+ ..)/�total �46/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<0.09<0.09<0.09<0.09 90 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.7 90 2,3 ABLIKIM 06R BES2 ψ(2S) → γχ0
<0.7 90 3,4 BAI 99B BES ψ(2S) → γχ01ATHAR 07 reports < 0.10×10−3 from a measurement of [�(χ0(1P) → K0K+π−+..)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.22±0.11 ± 0.46) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) =9.79 × 10−2.2ABLIKIM 06R reports < 0.70 × 10−3 from a measurement of [�(χ0(1P) →K0K+π−+ ..)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →

γχ0(1P)) = (9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = 9.79× 10−2.3We have multiplied the K0S K+π− measurement by a fator of 2 to onvert toK0K+π−.4Resaled by us using B(ψ(2S) → γχ0)= (9.4 ± 0.4)% and B(ψ(2S) →J/ψ(1S)π+π−) = (32.6 ± 0.5)%.�(K+K−π0)/�total �47/��(K+K−π0)/�total �47/��(K+K−π0)/�total �47/��(K+K−π0)/�total �47/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<0.06<0.06<0.06<0.06 90 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ATHAR 07 reports < 0.06×10−3 from a measurement of [�(χ0(1P) → K+K−π0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.22± 0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = 9.79×10−2.�(K+K−η
)/�total �48/��(K+K−η
)/�total �48/��(K+K−η
)/�total �48/��(K+K−η
)/�total �48/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<0.23<0.23<0.23<0.23 90 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ATHAR 07 reports < 0.24× 10−3 from a measurement of [�(χ0(1P) → K+K−η
)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.22 ±0.11 ± 0.46) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) =9.79 × 10−2.�(K+K−K0S K0S)/�total �49/��(K+K−K0S K0S)/�total �49/��(K+K−K0S K0S)/�total �49/��(K+K−K0S K0S)/�total �49/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.41±0.47±0.031.41±0.47±0.031.41±0.47±0.031.41±0.47±0.03 16.8± 4.8 1 ABLIKIM 05O BES2 ψ(2S) → γχ0
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χ0(1P)1ABLIKIM 05O reports [�(χ0(1P) → K+K−K0S K0S )/�total℄ × [B(ψ(2S) →

γχ0(1P))℄ = (0.138 ± 0.039 ± 0.025) × 10−3 whih we divide by our best valueB(ψ(2S) → γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(K+K−K+K−)/�total �50/��(K+K−K+K−)/�total �50/��(K+K−K+K−)/�total �50/��(K+K−K+K−)/�total �50/�VALUE (units 10−3) DOCUMENT ID2.82±0.29 OUR FIT2.82±0.29 OUR FIT2.82±0.29 OUR FIT2.82±0.29 OUR FIT�(K+K−φ
)/�total �51/��(K+K−φ
)/�total �51/��(K+K−φ
)/�total �51/��(K+K−φ
)/�total �51/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.97±0.25±0.020.97±0.25±0.020.97±0.25±0.020.97±0.25±0.02 38 1 ABLIKIM 06T BES2 ψ(2S) → γ 2K+2K−1ABLIKIM 06T reports (1.03±0.22±0.15)×10−3 from a measurement of [�(χ0(1P) →K+K−φ
)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) =(9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(K0K+π−φ+ ..)/�total �52/��(K0K+π−φ+ ..)/�total �52/��(K0K+π−φ+ ..)/�total �52/��(K0K+π−φ+ ..)/�total �52/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT3.68±0.30±0.503.68±0.30±0.503.68±0.30±0.503.68±0.30±0.50 ABLIKIM 15M BES3 ψ(2S) → γχ0�(K+K−π0φ)/�total �53/��(K+K−π0φ)/�total �53/��(K+K−π0φ)/�total �53/��(K+K−π0φ)/�total �53/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT1.90±0.14±0.321.90±0.14±0.321.90±0.14±0.321.90±0.14±0.32 ABLIKIM 15M BES3 ψ(2S) → γχ0�(φπ+π−π0)/�total �54/��(φπ+π−π0)/�total �54/��(φπ+π−π0)/�total �54/��(φπ+π−π0)/�total �54/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.18±0.07±0.131.18±0.07±0.131.18±0.07±0.131.18±0.07±0.13 538 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ01Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ0 γ) = (9.68 ± 0.31)%.�(φφ)/�total �55/��(φφ)/�total �55/��(φφ)/�total �55/��(φφ)/�total �55/�VALUE (units 10−3) DOCUMENT ID0.80±0.07 OUR FIT0.80±0.07 OUR FIT0.80±0.07 OUR FIT0.80±0.07 OUR FIT�(pp)/�total �56/��(pp)/�total �56/��(pp)/�total �56/��(pp)/�total �56/�VALUE (units 10−4) DOCUMENT ID2.21±0.08 OUR FIT2.21±0.08 OUR FIT2.21±0.08 OUR FIT2.21±0.08 OUR FIT�(ppπ0)/�total �57/��(ppπ0)/�total �57/��(ppπ0)/�total �57/��(ppπ0)/�total �57/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.70±0.07 OUR AVERAGE0.70±0.07 OUR AVERAGE0.70±0.07 OUR AVERAGE0.70±0.07 OUR AVERAGE Error inludes sale fator of 1.3.0.73±0.06±0.01 1 ONYISI 10 CLE3 ψ(2S) → γ ppX0.56±0.12±0.01 2 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ONYISI 10 reports (7.76 ± 0.37 ± 0.51 ± 0.39) × 10−4 from a measurement of[�(χ0(1P) → ppπ0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →

γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2ATHAR 07 reports (0.59 ± 0.10 ± 0.08)×10−3 from a measurement of [�(χ0(1P) →ppπ0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.22± 0.11± 0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(ppη)/�total �58/��(ppη)/�total �58/��(ppη)/�total �58/��(ppη)/�total �58/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.35±0.04 OUR AVERAGE0.35±0.04 OUR AVERAGE0.35±0.04 OUR AVERAGE0.35±0.04 OUR AVERAGE0.35±0.04±0.01 1 ONYISI 10 CLE3 ψ(2S) → γ ppX0.37±0.11±0.01 2 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ONYISI 10 reports (3.73 ± 0.38 ± 0.28 ± 0.19) × 10−4 from a measurement of[�(χ0(1P) → pp η)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2ATHAR 07 reports (0.39 ± 0.11 ± 0.04)×10−3 from a measurement of [�(χ0(1P) →pp η)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.22±0.11 ± 0.46) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) =(9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(ppω)/�total �59/��(ppω)/�total �59/��(ppω)/�total �59/��(ppω)/�total �59/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.52±0.06±0.010.52±0.06±0.010.52±0.06±0.010.52±0.06±0.01 1 ONYISI 10 CLE3 ψ(2S) → γ ppX1ONYISI 10 reports (5.57 ± 0.48 ± 0.42 ± 0.14) × 10−4 from a measurement of[�(χ0(1P) → ppω)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.22±0.11±0.46)×10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.

�(ppφ)/�total �60/��(ppφ)/�total �60/��(ppφ)/�total �60/��(ppφ)/�total �60/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT6.0±1.4±0.16.0±1.4±0.16.0±1.4±0.16.0±1.4±0.1 42 ± 8 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports (6.12±1.18±0.86)×10−5 from a measurement of [�(χ0(1P) →ppφ)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.62±0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = (9.79 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(ppπ+π−
)/�total �61/��(ppπ+π−
)/�total �61/��(ppπ+π−
)/�total �61/��(ppπ+π−
)/�total �61/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT2.1 ±0.7 OUR EVALUATION2.1 ±0.7 OUR EVALUATION2.1 ±0.7 OUR EVALUATION2.1 ±0.7 OUR EVALUATION Error inludes sale fator of 1.4. Treating systematierror as orrelated.2.1 ±1.0 OUR AVERAGE2.1 ±1.0 OUR AVERAGE2.1 ±1.0 OUR AVERAGE2.1 ±1.0 OUR AVERAGE Error inludes sale fator of 2.0.1.57±0.21±0.53 1 BAI 99B BES ψ(2S) → γχ04.20±1.15±0.18 1 TANENBAUM 78 MRK1 ψ(2S) → γχ01Resaled by us using B(ψ(2S) → γχ0)= (9.4 ± 0.4)% and B(ψ(2S) →J/ψ(1S)π+π−) = (32.6 ± 0.5)%.�(ppπ0π0)/�total �62/��(ppπ0π0)/�total �62/��(ppπ0π0)/�total �62/��(ppπ0π0)/�total �62/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.104±0.028±0.0020.104±0.028±0.0020.104±0.028±0.0020.104±0.028±0.002 39.5 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.11 ± 0.02 ± 0.02 ± 0.01 % from a measurement of [�(χ0(1P) →ppπ0π0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.22± 0.11± 0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(ppK+K− (non-resonant))/�total �63/��(ppK+K− (non-resonant))/�total �63/��(ppK+K− (non-resonant))/�total �63/��(ppK+K− (non-resonant))/�total �63/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.22±0.26±0.021.22±0.26±0.021.22±0.26±0.021.22±0.26±0.02 48 ± 8 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports (1.24±0.20±0.18)×10−4 from a measurement of [�(χ0(1P) →ppK+K− (non-resonant))/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →

γχ0(1P)) = (9.62 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(ppK0S K0S)/�total �64/��(ppK0S K0S)/�total �64/��(ppK0S K0S)/�total �64/��(ppK0S K0S)/�total �64/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<8.8<8.8<8.8<8.8 90 1 ABLIKIM 06D BES2 ψ(2S) → χ0 γ1Using B(ψ(2S) → χ0 γ) = (9.2 ± 0.5)%�(pnπ−)/�total �65/��(pnπ−)/�total �65/��(pnπ−)/�total �65/��(pnπ−)/�total �65/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT12.7±1.1 OUR AVERAGE12.7±1.1 OUR AVERAGE12.7±1.1 OUR AVERAGE12.7±1.1 OUR AVERAGE12.9±1.1±0.3 5150 1 ABLIKIM 12J BES3 ψ(2S) → γ pnπ−11.2±3.1±0.2 2 ABLIKIM 06I BES2 ψ(2S) → γ pπ−X1ABLIKIM 12J reports [�(χ0(1P) → pnπ−)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ =(1.26 ± 0.02± 0.11)×10−4 whih we divide by our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2ABLIKIM 06I reports [�(χ0(1P) → pnπ−)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ =(1.10 ± 0.24± 0.18)×10−4 whih we divide by our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(pnπ+)/�total �66/��(pnπ+)/�total �66/��(pnπ+)/�total �66/��(pnπ+)/�total �66/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT13.7±1.2±0.313.7±1.2±0.313.7±1.2±0.313.7±1.2±0.3 5808 1 ABLIKIM 12J BES3 ψ(2S) → γ p nπ+1ABLIKIM 12J reports [�(χ0(1P) → pnπ+)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ =(1.34 ± 0.03± 0.11)×10−4 whih we divide by our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(pnπ−π0)/�total �67/��(pnπ−π0)/�total �67/��(pnπ−π0)/�total �67/��(pnπ−π0)/�total �67/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT23.4±2.0±0.523.4±2.0±0.523.4±2.0±0.523.4±2.0±0.5 2480 1 ABLIKIM 12J BES3 ψ(2S) → γ pnπ−π01ABLIKIM 12J reports [�(χ0(1P) → pnπ−π0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ =(2.29 ± 0.08± 0.18)×10−4 whih we divide by our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(pnπ+π0)/�total �68/��(pnπ+π0)/�total �68/��(pnπ+π0)/�total �68/��(pnπ+π0)/�total �68/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT22.1±1.8±0.522.1±1.8±0.522.1±1.8±0.522.1±1.8±0.5 2757 1 ABLIKIM 12J BES3 ψ(2S) → γ p nπ+π01ABLIKIM 12J reports [�(χ0(1P) → pnπ+π0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ =(2.16 ± 0.07± 0.16)×10−4 whih we divide by our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.
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χ0(1P)�(��)/�total �69/��(��)/�total �69/��(��)/�total �69/��(��)/�total �69/�VALUE (units 10−4) DOCUMENT ID3.27±0.24 OUR FIT3.27±0.24 OUR FIT3.27±0.24 OUR FIT3.27±0.24 OUR FIT�(��π+π−

)/�total �70/��(��π+π−
)/�total �70/��(��π+π−
)/�total �70/��(��π+π−
)/�total �70/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT118±12±2118±12±2118±12±2118±12±2 426 1 ABLIKIM 12I BES3 ψ(2S) → γ��π+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<400 90 2 ABLIKIM 06D BES2 ψ(2S) → χ0 γ1ABLIKIM 12I reports (119.0± 6.4± 11.4)×10−5 from a measurement of [�(χ0(1P) →��π+π−

)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.68 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) =(9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2Using B(ψ(2S) → χ0 γ) = (9.2 ± 0.5)%�(��π+π− (non-resonant))/�total �71/��(��π+π− (non-resonant))/�total �71/��(��π+π− (non-resonant))/�total �71/��(��π+π− (non-resonant))/�total �71/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<50<50<50<50 90 1 ABLIKIM 12I BES3 ψ(2S) → γ��π+π−1ABLIKIM 12I reports < 54 × 10−5 from a measurement of [�(χ0(1P) →��π+π− (non-resonant))/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →

γχ0(1P)) = (9.68 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = 9.79× 10−2.�(� (1385)+�π−+ ..)/�total �72/��(� (1385)+�π−+ ..)/�total �72/��(� (1385)+�π−+ ..)/�total �72/��(� (1385)+�π−+ ..)/�total �72/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<50<50<50<50 90 1 ABLIKIM 12I BES3 ψ(2S) → γ�(1385)+�π−1ABLIKIM 12I reports < 55 × 10−5 from a measurement of [�(χ0(1P) →�(1385)+�π−+ ..)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.68 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = 9.79× 10−2.�(� (1385)−�π++ ..)/�total �73/��(� (1385)−�π++ ..)/�total �73/��(� (1385)−�π++ ..)/�total �73/��(� (1385)−�π++ ..)/�total �73/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<50<50<50<50 90 1 ABLIKIM 12I BES3 ψ(2S) → γ�(1385)−�π+1ABLIKIM 12I reports < 50 × 10−5 from a measurement of [�(χ0(1P) →�(1385)−�π++ ..)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.68 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = 9.79× 10−2.�(K+p�+ ..)/�total �74/��(K+p�+ ..)/�total �74/��(K+p�+ ..)/�total �74/��(K+p�+ ..)/�total �74/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.25±0.12 OUR AVERAGE1.25±0.12 OUR AVERAGE1.25±0.12 OUR AVERAGE1.25±0.12 OUR AVERAGE Error inludes sale fator of 1.3.1.30±0.09±0.03 9k 1,2 ABLIKIM 13D BES3 ψ(2S) → γ�pK+1.01±0.19±0.02 3 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ABLIKIM 13D reports (1.32±0.03±0.10)×10−3 from a measurement of [�(χ0(1P) →K+ p�+ ..)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P))= (9.68 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2Using B(� → pπ−) = 63.9%.3ATHAR 07 reports (1.07 ± 0.17 ± 0.12)×10−3 from a measurement of [�(χ0(1P) →K+ p�+ ..)/�total℄× [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.22± 0.11± 0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(K+p�(1520)+ ..)/�total �75/��(K+p�(1520)+ ..)/�total �75/��(K+p�(1520)+ ..)/�total �75/��(K+p�(1520)+ ..)/�total �75/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.9±0.7±0.12.9±0.7±0.12.9±0.7±0.12.9±0.7±0.1 62 ± 12 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports (3.00±0.58±0.50)×10−4 from a measurement of [�(χ0(1P) →K+ p�(1520)+ ..)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.62 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(�(1520)�(1520))/�total �76/��(�(1520)�(1520))/�total �76/��(�(1520)�(1520))/�total �76/��(�(1520)�(1520))/�total �76/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.1±1.2±0.13.1±1.2±0.13.1±1.2±0.13.1±1.2±0.1 28 ± 10 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports (3.18 ± 1.11 ± 0.53) × 10−4 from a measurement of[�(χ0(1P) → �(1520)�(1520))/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assumingB(ψ(2S) → γχ0(1P)) = (9.62 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(�0�0)/�total �77/��(�0�0)/�total �77/��(�0�0)/�total �77/��(�0�0)/�total �77/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.5±0.4 OUR AVERAGE4.5±0.4 OUR AVERAGE4.5±0.4 OUR AVERAGE4.5±0.4 OUR AVERAGE4.7±0.5±0.1 243 1 ABLIKIM 13H BES3 ψ(2S) → γ�0�04.2±0.7±0.1 78 ± 10 2 NAIK 08 CLEO ψ(2S) → γ�0�0

1ABLIKIM 13H reports (4.78±0.34±0.39)×10−4 from a measurement of [�(χ0(1P) →�0�0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.62 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) =(9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2NAIK 08 reports (4.41 ± 0.56 ± 0.47) × 10−4 from a measurement of [�(χ0(1P) →�0�0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.22± 0.11± 0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(�+�−)/�total �78/��(�+�−)/�total �78/��(�+�−)/�total �78/��(�+�−)/�total �78/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.0±0.7 OUR AVERAGE4.0±0.7 OUR AVERAGE4.0±0.7 OUR AVERAGE4.0±0.7 OUR AVERAGE Error inludes sale fator of 1.7.4.5±0.5±0.1 148 1 ABLIKIM 13H BES3 ψ(2S) → γ�+�−3.1±0.7±0.1 39 ± 7 2 NAIK 08 CLEO ψ(2S) → γ�+�−1ABLIKIM 13H reports (4.54±0.42±0.30)×10−4 from a measurement of [�(χ0(1P) →�+�−)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.62 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) =(9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2NAIK 08 reports (3.25 ± 0.57 ± 0.43) × 10−4 from a measurement of [�(χ0(1P) →�+�−)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.22± 0.11± 0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(� (1385)+� (1385)−)/�total �79/��(� (1385)+� (1385)−)/�total �79/��(� (1385)+� (1385)−)/�total �79/��(� (1385)+� (1385)−)/�total �79/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT16.2±5.8±0.316.2±5.8±0.316.2±5.8±0.316.2±5.8±0.3 27 1 ABLIKIM 12I BES3 ψ(2S) → γ��π+π−1ABLIKIM 12I reports (16.4 ± 5.7 ± 1.6)× 10−5 from a measurement of [�(χ0(1P) →�(1385)+�(1385)−)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.68 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(� (1385)−� (1385)+)/�total �80/��(� (1385)−� (1385)+)/�total �80/��(� (1385)−� (1385)+)/�total �80/��(� (1385)−� (1385)+)/�total �80/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT23.2±6.5±0.523.2±6.5±0.523.2±6.5±0.523.2±6.5±0.5 33 1 ABLIKIM 12I BES3 ψ(2S) → γ��π+π−1ABLIKIM 12I reports (23.5 ± 6.2 ± 2.3)× 10−5 from a measurement of [�(χ0(1P) →�(1385)−�(1385)+)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) →
γχ0(1P)) = (9.68 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(K−��++ ..)/�total �81/��(K−��++ ..)/�total �81/��(K−��++ ..)/�total �81/��(K−��++ ..)/�total �81/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.94±0.35±0.041.94±0.35±0.041.94±0.35±0.041.94±0.35±0.04 57 1 ABLIKIM 15I BES3 ψ(2S) → γK−��++ ..1ABLIKIM 15I reports [�(χ0(1P) → K−��++ ..)/�total℄ × [B(ψ(2S) →
γχ0(1P))℄ = (1.90±0.30±0.16)×10−5 whih we divide by our best value B(ψ(2S) →
γχ0(1P)) = (9.79 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(� 0� 0)/�total �82/��(� 0� 0)/�total �82/��(� 0� 0)/�total �82/��(� 0� 0)/�total �82/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.1±0.8±0.13.1±0.8±0.13.1±0.8±0.13.1±0.8±0.1 23.3± 4.9 1 NAIK 08 CLEO ψ(2S) → γ�0�01NAIK 08 reports (3.34 ± 0.70 ± 0.48) × 10−4 from a measurement of [�(χ0(1P) →�0�0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.22± 0.11± 0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(�−�+)/�total �83/��(�−�+)/�total �83/��(�−�+)/�total �83/��(�−�+)/�total �83/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT4.8±0.7±0.14.8±0.7±0.14.8±0.7±0.14.8±0.7±0.1 95 ± 11 1 NAIK 08 CLEO ψ(2S) → γ�+�−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<10.3 90 2 ABLIKIM 06D BES2 ψ(2S) → χ0 γ1NAIK 08 reports (5.14 ± 0.60 ± 0.47) × 10−4 from a measurement of [�(χ0(1P) →�−�+)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) =(9.22± 0.11± 0.46)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2Using B(ψ(2S) → χ0 γ) = (9.2 ± 0.5)%�(η π+π−

)/�total �84/��(η π+π−
)/�total �84/��(η π+π−
)/�total �84/��(η π+π−
)/�total �84/�VALUE CL% DOCUMENT ID TECN COMMENT

< 7× 10−4< 7× 10−4< 7× 10−4< 7× 10−4 90 1,2 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<41× 10−4 90 1,3 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ01Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ0 γ) = (9.68 ± 0.31)%.
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χ0(1P)2From the η → K0S K±π∓ deays.3 From the η → K+K−π0 deays.�(pp)/�total × �(ππ)/�total �56/�× �32/��(pp)/�total × �(ππ)/�total �56/�× �32/��(pp)/�total × �(ππ)/�total �56/�× �32/��(pp)/�total × �(ππ)/�total �56/�× �32/�VALUE (units 10−7) DOCUMENT ID TECN COMMENT18.8±1.0 OUR FIT18.8±1.0 OUR FIT18.8±1.0 OUR FIT18.8±1.0 OUR FIT15.3±2.4±0.815.3±2.4±0.815.3±2.4±0.815.3±2.4±0.8 1 ANDREOTTI 03 E835 pp → χ0 → π0π01We have multiplied B(pp)·B(π0π0) measurement by 3 to obtain B(pp)·B(ππ).�(pp)/�total × �(π0 η)/�total �56/�× �33/��(pp)/�total × �(π0 η)/�total �56/�× �33/��(pp)/�total × �(π0 η)/�total �56/�× �33/��(pp)/�total × �(π0 η)/�total �56/�× �33/�VALUE (units 10−7) DOCUMENT ID TECN COMMENT
<0.4<0.4<0.4<0.4 ANDREOTTI 05C E835 pp → π0 η�(pp)/�total × �(π0 η′)/�total �56/�× �34/��(pp)/�total × �(π0 η′)/�total �56/�× �34/��(pp)/�total × �(π0 η′)/�total �56/�× �34/��(pp)/�total × �(π0 η′)/�total �56/�× �34/�VALUE (units 10−7) DOCUMENT ID TECN COMMENT
<2.5<2.5<2.5<2.5 ANDREOTTI 05C E835 pp → π0 η�(pp)/�total × �(ηη)/�total �56/�× �36/��(pp)/�total × �(ηη)/�total �56/�× �36/��(pp)/�total × �(ηη)/�total �56/�× �36/��(pp)/�total × �(ηη)/�total �56/�× �36/�VALUE (units 10−7) DOCUMENT ID TECN COMMENT6.7±0.5 OUR FIT6.7±0.5 OUR FIT6.7±0.5 OUR FIT6.7±0.5 OUR FIT4.0±1.2+0.5

−0.34.0±1.2+0.5
−0.34.0±1.2+0.5
−0.34.0±1.2+0.5
−0.3 ANDREOTTI 05C E835 pp → ηη�(pp)/�total × �(ηη′)/�total �56/�× �37/��(pp)/�total × �(ηη′)/�total �56/�× �37/��(pp)/�total × �(ηη′)/�total �56/�× �37/��(pp)/�total × �(ηη′)/�total �56/�× �37/�VALUE (units 10−6) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •2.1+2.3
−1.5 ANDREOTTI 05C E835 pp → π0 ηRADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYS�(γ J/ψ(1S))/�total �85/��(γ J/ψ(1S))/�total �85/��(γ J/ψ(1S))/�total �85/��(γ J/ψ(1S))/�total �85/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.40±0.05 OUR FIT1.40±0.05 OUR FIT1.40±0.05 OUR FIT1.40±0.05 OUR FIT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.25±0.16±2.15 12k 1 ABLIKIM 17U BES3 e+ e− → γX2.0 ±0.2 ±0.2 2 ADAM 05A CLEO e+ e− → ψ(2S) → γχ01Not independent from B( ψ(2S) → γχ0(1P)) and the produt B( ψ(2S) →
γχ0(1P)) × B( χ0(1P) → γ J/ψ(1S)) also measured in ABLIKIM 17U.2Uses B(ψ(2S) → γχ0 → γ γ J/ψ) from ADAM 05A and B(ψ(2S) → γχ0) fromATHAR 04.�(γ ρ0)/�total �86/��(γ ρ0)/�total �86/��(γ ρ0)/�total �86/��(γ ρ0)/�total �86/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT

< 9< 9< 9< 9 90 1.2 ± 4.5 1 BENNETT 08A CLEO ψ(2S) → γ γ ρ0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<10 90 6 ± 12 2 ABLIKIM 11E BES3 ψ(2S) → γ γ ρ01BENNETT 08A reports < 9.6 × 10−6 from a measurement of [�(χ0(1P) → γ ρ0)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.2 ± 0.4)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = 9.79× 10−2.2ABLIKIM 11E reports < 10.5 × 10−6 from a measurement of [�(χ0(1P) → γ ρ0)/�total℄× [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.62±0.31)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = 9.79× 10−2.�(γω)/�total �87/��(γω)/�total �87/��(γω)/�total �87/��(γω)/�total �87/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT
< 8< 8< 8< 8 90 0.0 ± 2.8 1 BENNETT 08A CLEO ψ(2S) → γ γω

• • • We do not use the following data for averages, �ts, limits, et. • • •
<13 90 5 ± 11 2 ABLIKIM 11E BES3 ψ(2S) → γ γω1BENNETT 08A reports < 8.8 × 10−6 from a measurement of [�(χ0(1P) → γω

)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.2 ± 0.4)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = 9.79× 10−2.2ABLIKIM 11E reports < 12.9×10−6 from a measurement of [�(χ0(1P)→ γω
)/�total℄

× [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.62± 0.31)×10−2,whih we resale to our best value B(ψ(2S) → γχ0(1P)) = 9.79× 10−2.�(γφ)/�total �88/��(γφ)/�total �88/��(γφ)/�total �88/��(γφ)/�total �88/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT
< 6< 6< 6< 6 90 0.1 ± 1.6 1 BENNETT 08A CLEO ψ(2S) → γ γφ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<16 90 15 ± 7 2 ABLIKIM 11E BES3 ψ(2S) → γ γφ1BENNETT 08A reports < 6.4 × 10−6 from a measurement of [�(χ0(1P) → γφ

)/�total℄ × [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.2 ± 0.4)×10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = 9.79× 10−2.2ABLIKIM 11E reports < 16.2×10−6 from a measurement of [�(χ0(1P) → γφ
)/�total℄

× [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.62± 0.31)×10−2,whih we resale to our best value B(ψ(2S) → γχ0(1P)) = 9.79× 10−2.�(γ γ)/�total �89/��(γ γ)/�total �89/��(γ γ)/�total �89/��(γ γ)/�total �89/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT2.04±0.09 OUR FIT2.04±0.09 OUR FIT2.04±0.09 OUR FIT2.04±0.09 OUR FIT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<7 90 1 WICHT 08 BELL B± → K± γ γ1WICHT 08 reports [�(χ0(1P) → γ γ

)/�total℄ × [B(B+ → χ0K+)℄ < 0.11×10−6whih we divide by our best value B(B+ → χ0K+) = 1.49× 10−4.�(e+ e− J/ψ(1S))/�total �90/��(e+ e− J/ψ(1S))/�total �90/��(e+ e− J/ψ(1S))/�total �90/��(e+ e− J/ψ(1S))/�total �90/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.54±0.33±0.031.54±0.33±0.031.54±0.33±0.031.54±0.33±0.03 56 1 ABLIKIM 17I BES3 ψ(2S) → γ e+ e− J/ψ1ABLIKIM 17I reports (1.51± 0.30± 0.13)×10−4 from a measurement of [�(χ0(1P) →e+ e− J/ψ(1S))/�total℄× [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P))= (9.99 ± 0.27) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P))= (9.79 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �90/�85�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �90/�85�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �90/�85�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �90/�85VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT9.5±1.9±0.79.5±1.9±0.79.5±1.9±0.79.5±1.9±0.7 56 1 ABLIKIM 17I BES3 ψ(2S) → e+ e− γ J/ψ1Uses B( ψ(2S) → γχ0(1P)) × B( χ0(1P) → γ J/ψ(1S)) = (15.8±0.3±0.6)×10−4from ABLIKIM 17N and aounts for ommon systemati errors.�(γ γ)/�(γ J/ψ(1S)) �89/�85�(γ γ)/�(γ J/ψ(1S)) �89/�85�(γ γ)/�(γ J/ψ(1S)) �89/�85�(γ γ)/�(γ J/ψ(1S)) �89/�85VALUE (units 10−2) DOCUMENT ID TECN COMMENT1.45±0.08 OUR FIT1.45±0.08 OUR FIT1.45±0.08 OUR FIT1.45±0.08 OUR FIT2.0 ±0.4 OUR AVERAGE2.0 ±0.4 OUR AVERAGE2.0 ±0.4 OUR AVERAGE2.0 ±0.4 OUR AVERAGE2.2 ±0.4 +0.1
−0.2 1 ANDREOTTI 04 E835 pp → χ0 → γ γ1.45±0.74 2 AMBROGIANI 00B E835 p p → χ2 → γ γ, γ J/ψ1The values of B(pp)B(γ γ) and B(γ γ)B(γ J/ψ) measured by ANDREOTTI 04 are notindependent. The latter is used in the �t beause of smaller systematis.2Calulated by us using B(J/ψ(1S) → e+ e−) = 0.0593 ± 0.0010.�(pp)/�total × �(γ J/ψ(1S))/�total �56/�× �85/��(pp)/�total × �(γ J/ψ(1S))/�total �56/�× �85/��(pp)/�total × �(γ J/ψ(1S))/�total �56/�× �85/��(pp)/�total × �(γ J/ψ(1S))/�total �56/�× �85/�VALUE (units 10−7) EVTS DOCUMENT ID TECN COMMENT31.1±1.5 OUR FIT31.1±1.5 OUR FIT31.1±1.5 OUR FIT31.1±1.5 OUR FIT28.2±2.1 OUR AVERAGE28.2±2.1 OUR AVERAGE28.2±2.1 OUR AVERAGE28.2±2.1 OUR AVERAGE28.0±1.9±1.3 392 1,2,3 BAGNASCO 02 E835 pp → χ0 → J/ψγ29.3+5.7

−4.7±1.5 89 1,2 AMBROGIANI 99B pp → χ0 → J/ψγ1Values in (�(pp) × �(γ J/ψ(1S))/�total) and (�(pp)/�total × �(γ J/ψ(1S))/�total)are not independent. The latter is used in the �t sine it is less orrelated to the totalwidth.2Calulated by us using B(J/ψ(1S) → e+ e−) = 0.0593 ± 0.0010.3Realulated by ANDREOTTI 05A.�(pp)/�total × �(γ γ)/�total �56/�× �89/��(pp)/�total × �(γ γ)/�total �56/�× �89/��(pp)/�total × �(γ γ)/�total �56/�× �89/��(pp)/�total × �(γ γ)/�total �56/�× �89/�VALUE (units 10−8) DOCUMENT ID TECN COMMENT4.52±0.27 OUR FIT4.52±0.27 OUR FIT4.52±0.27 OUR FIT4.52±0.27 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •6.52±1.18+0.48

−0.72 1 ANDREOTTI 04 E835 pp → χ0 → γ γ1The values of B(pp)B(γ γ) and B(γ γ)B(γ J/ψ) measured by ANDREOTTI 04 are notindependent. The latter is used in the �t beause of smaller systematis.
χ0(1P) CROSS-PARTICLE BRANCHING RATIOSχ0(1P) CROSS-PARTICLE BRANCHING RATIOSχ0(1P) CROSS-PARTICLE BRANCHING RATIOSχ0(1P) CROSS-PARTICLE BRANCHING RATIOS�(χ0(1P)→ pp)/�total × �(ψ(2S)→ γχ0(1P))/�total�56/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ pp)/�total × �(ψ(2S)→ γχ0(1P))/�total�56/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ pp)/�total × �(ψ(2S)→ γχ0(1P))/�total�56/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ pp)/�total × �(ψ(2S)→ γχ0(1P))/�total�56/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT21.7±0.9 OUR FIT21.7±0.9 OUR FIT21.7±0.9 OUR FIT21.7±0.9 OUR FIT23.7±1.0 OUR AVERAGE23.7±1.0 OUR AVERAGE23.7±1.0 OUR AVERAGE23.7±1.0 OUR AVERAGE23.7±0.8±0.9 1222 ABLIKIM 13V BES3 ψ(2S) → γ pp23.7±1.4±1.4 383 ± 22 1 NAIK 08 CLEO ψ(2S) → γ pp23.6+3.7

−3.4±3.4 89.5+14
−13 BAI 04F BES ψ(2S) → γχ0(1P) → γ p p1Calulated by us. NAIK 08 reports B(χ0 → pp) = (25.7 ± 1.5 ± 1.5 ± 1.3)× 10−5using B(ψ(2S) → γχ0) = (9.22 ± 0.11 ± 0.46)%.�(χ0(1P)→ pp)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �56/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ pp)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �56/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ pp)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �56/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ pp)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �56/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−5) DOCUMENT ID TECN COMMENT6.25±0.26 OUR FIT6.25±0.26 OUR FIT6.25±0.26 OUR FIT6.25±0.26 OUR FIT4.6 ±1.94.6 ±1.94.6 ±1.94.6 ±1.9 1 BAI 98I BES ψ(2S) → γχ0 → γ p p1Calulated by us. The value for B(χ0 → pp) reported in BAI 98I is derived usingB(ψ(2S) → γχ0) = (9.3± 0.8)% and B(ψ(2S) → J/ψ(1S)π+π−) = (32.4± 2.6)%[BAI 98D℄.�(χ0(1P)→ ��)/�total × �(ψ(2S)→ γχ0(1P))/�total�69/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ ��)/�total × �(ψ(2S)→ γχ0(1P))/�total�69/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ ��)/�total × �(ψ(2S)→ γχ0(1P))/�total�69/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ ��)/�total × �(ψ(2S)→ γχ0(1P))/�total�69/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT32.0±2.3 OUR FIT32.0±2.3 OUR FIT32.0±2.3 OUR FIT32.0±2.3 OUR FIT31.7±2.3 OUR AVERAGE31.7±2.3 OUR AVERAGE31.7±2.3 OUR AVERAGE31.7±2.3 OUR AVERAGE32.0±1.9±2.2 369 1 ABLIKIM 13H BES3 ψ(2S) → γ��31.2±3.3±2.0 131 ± 12 2 NAIK 08 CLEO ψ(2S) → γ��



1535153515351535See key on page 885 Meson Partile Listings
χ0(1P)1Calulated by us. ABLIKIM 13H reports B(χ0 → ��) = (33.3 ± 2.0 ± 2.6) × 10−5from a measurement of B(χ0 → ��) × B(ψ(2S) → γχ0) assuming B(ψ(2S) →

γχ0) = (9.62 ± 0.31)%.2Calulated by us. NAIK 08 reports B(χ0 → ��) = (33.8 ± 3.6 ± 2.2 ± 1.7)× 10−5using B(ψ(2S) → γχ0) = (9.22 ± 0.11 ± 0.46)%.�(χ0(1P)→ ��)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �69/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ ��)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �69/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ ��)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �69/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ ��)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �69/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT9.2±0.7 OUR FIT9.2±0.7 OUR FIT9.2±0.7 OUR FIT9.2±0.7 OUR FIT13.0+3.6

−3.5±2.513.0+3.6
−3.5±2.513.0+3.6
−3.5±2.513.0+3.6
−3.5±2.5 15.2+4.2

−4.0 1 BAI 03E BES ψ(2S) → γ��1BAI 03E reports [ B(χ0 → ��) B(ψ(2S) → γχ0) / B(ψ(2S) → J/ψπ+π−) ℄ ×[B2(� → π− p) / B(J/ψ → pp) ℄ = (2.45+0.68
−0.65 ± 0.46)%. We alulate from thismeasurement the presented value using B(� → π− p) = (63.9 ± 0.5)% and B(J/ψ →pp) = (2.17 ± 0.07) × 10−3.�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�total�85/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�total�85/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�total�85/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�total�85/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.138±0.005 OUR FIT0.138±0.005 OUR FIT0.138±0.005 OUR FIT0.138±0.005 OUR FIT0.147±0.029 OUR AVERAGE0.147±0.029 OUR AVERAGE0.147±0.029 OUR AVERAGE0.147±0.029 OUR AVERAGE Error inludes sale fator of 4.6.0.158±0.003±0.006 4.8k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ J/ψ0.024±0.015±0.205 12k ABLIKIM 17U BES3 e+ e− → γX0.069±0.018 2 OREGLIA 82 CBAL ψ(2S) → γχ00.4 ±0.3 3 BRANDELIK 79B DASP ψ(2S) → γχ00.16 ±0.11 3 BARTEL 78B CNTR ψ(2S) → γχ03.3 ±1.7 4 BIDDICK 77 CNTR e+ e− → γX

• • • We do not use the following data for averages, �ts, limits, et. • • •0.151±0.003±0.010 4.3k 5 ABLIKIM 12O BES3 ψ(2S) → γχ00.125±0.007±0.013 560 6 MENDEZ 08 CLEO ψ(2S) → γχ00.18 ±0.01 ±0.02 172 7 ADAM 05A CLEO Repl. by MENDEZ 081Uses B( J/ψ → e+ e−) = (5.971 ± 0.032)% and B( J/ψ → µ+µ−) = (5.961 ±0.033)%.2Realulated by us using B(J/ψ(1S) → ℓ+ ℓ−) = 0.1181 ± 0.0020.3Realulated by us using B(J/ψ(1S) → µ+µ−) = 0.0588 ± 0.0010.4Assumes isotropi gamma distribution.5 Superseded by ABLIKIM 17N.6Not independent from other measurements of MENDEZ 08.7Not independent from other values reported by ADAM 05A.�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)anything) �85/�× �ψ(2S)139 /�ψ(2S)9�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)anything) �85/�× �ψ(2S)139 /�ψ(2S)9�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)anything) �85/�× �ψ(2S)139 /�ψ(2S)9�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)anything) �85/�× �ψ(2S)139 /�ψ(2S)9�85/�× �ψ(2S)139 /�ψ(2S)9 = �85/� × �ψ(2S)139 /(�ψ(2S)11 +�ψ(2S)12 +�ψ(2S)13 +0.343�ψ(2S)140 +0.190�ψ(2S)141 )VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.224±0.009 OUR FIT0.224±0.009 OUR FIT0.224±0.009 OUR FIT0.224±0.009 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.201±0.011±0.021 560 1 MENDEZ 08 CLEO ψ(2S) → γχ00.31 ±0.02 ±0.03 172 ADAM 05A CLEO Repl. by MENDEZ 081Not independent from other measurements of MENDEZ 08.�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �85/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �85/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �85/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �85/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.397±0.015 OUR FIT0.397±0.015 OUR FIT0.397±0.015 OUR FIT0.397±0.015 OUR FIT0.358±0.020±0.0370.358±0.020±0.0370.358±0.020±0.0370.358±0.020±0.037 560 MENDEZ 08 CLEO ψ(2S) → γχ0

• • • We do not use the following data for averages, �ts, limits, et. • • •0.55 ±0.04 ±0.06 172 1 ADAM 05A CLEO Repl. by MENDEZ 081Not independent from other values reported by ADAM 05A.�(χ0(1P)→ γ γ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�89/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ γ γ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�89/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ γ γ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�89/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ γ γ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�89/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.00±0.08 OUR FIT2.00±0.08 OUR FIT2.00±0.08 OUR FIT2.00±0.08 OUR FIT1.95±0.09 OUR AVERAGE1.95±0.09 OUR AVERAGE1.95±0.09 OUR AVERAGE1.95±0.09 OUR AVERAGE1.93±0.08±0.05 3.5k ABLIKIM 17AE BES3 ψ(2S) → γχ0 → 3γ2.17±0.32±0.10 0.2k ECKLUND 08A CLEO ψ(2S) → γχ0 → 3γ3.7 ±1.8 ±1.0 LEE 85 CBAL ψ(2S) → γχ0

• • • We do not use the following data for averages, �ts, limits, et. • • •2.17±0.17±0.12 0.8k 1 ABLIKIM 12A BES3 ψ(2S) → γχ0 → 3γ1Superseded by ABLIKIM 17AE.�(χ0(1P)→ ππ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�32/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ ππ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�32/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ ππ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�32/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ ππ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�32/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.34±0.29 OUR FIT8.34±0.29 OUR FIT8.34±0.29 OUR FIT8.34±0.29 OUR FIT8.80±0.34 OUR AVERAGE8.80±0.34 OUR AVERAGE8.80±0.34 OUR AVERAGE8.80±0.34 OUR AVERAGE9.11±0.08±0.65 17k 1 ABLIKIM 10A BES3 e+ e− → ψ(2S) → γχ08.81±0.11±0.43 8.9k 2 ASNER 09 CLEO ψ(2S) → γπ+π−8.13±0.19±0.89 2.8k 3 ASNER 09 CLEO ψ(2S) → γπ0π0

1Calulated by us. ABLIKIM 10A reports B(χ0 → π0π0) = (3.23 ± 0.03 ± 0.23 ±0.14)× 10−3 using B(ψ(2S) → γχ0) = (9.4 ± 0.4)%. We have multiplied the π0π0measurement by 3 to obtain ππ.2 Calulated by us. ASNER 09 reports B(χ0 → π+π−) = (6.37 ± 0.08 ± 0.31 ±0.32)× 10−3 using B(ψ(2S) → γχ0) = (9.22 ± 0.11 ± 0.46)%. We have multipliedthe π+π− measurement by 3/2 to obtain ππ.3 Calulated by us. ASNER 09 reports B(χ0 → π0π0) = (2.94± 0.07± 0.32± 0.15)×10−3 using B(ψ(2S) → γχ0) = (9.22 ± 0.11 ± 0.46)%. We have multiplied the
π0π0 measurement by 3 to obtain ππ.�(χ0(1P)→ ππ

)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �32/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ ππ
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �32/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ ππ
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �32/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ ππ
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �32/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT24.0±0.8 OUR FIT24.0±0.8 OUR FIT24.0±0.8 OUR FIT24.0±0.8 OUR FIT20.7±1.7 OUR AVERAGE20.7±1.7 OUR AVERAGE20.7±1.7 OUR AVERAGE20.7±1.7 OUR AVERAGE23.9±2.7±4.1 97 ± 11 1 BAI 03C BES ψ(2S) → γχ0 → γπ0π020.2±1.1±1.5 720 ± 32 2 BAI 98I BES ψ(2S) → γχ0 → γπ+π−1We have multiplied π0π0 measurement by 3 to obtain ππ.2 Calulated by us. The value for B(χ0 → π+π−) reported in BAI 98I is derived usingB(ψ′ → γχ0)= (9.3 ± 0.8)% and B(ψ′ → J/ψπ+π−) = (32.4 ± 2.6)% [BAI 98D℄.We have multiplied π+π− measurement by 3/2 to obtain ππ.�(χ0(1P)→ ηη
)/�total × �(ψ(2S)→ γχ0(1P))/�total�36/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ ηη
)/�total × �(ψ(2S)→ γχ0(1P))/�total�36/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ ηη
)/�total × �(ψ(2S)→ γχ0(1P))/�total�36/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ ηη
)/�total × �(ψ(2S)→ γχ0(1P))/�total�36/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.95±0.18 OUR FIT2.95±0.18 OUR FIT2.95±0.18 OUR FIT2.95±0.18 OUR FIT3.12±0.19 OUR AVERAGE3.12±0.19 OUR AVERAGE3.12±0.19 OUR AVERAGE3.12±0.19 OUR AVERAGE3.23±0.09±0.23 2132 1 ABLIKIM 10A BES3 e+ e− → ψ(2S) → γχ02.93±0.12±0.29 0.9k 2 ASNER 09 CLEO ψ(2S) → γ ηη

• • • We do not use the following data for averages, �ts, limits, et. • • •2.86±0.46±0.37 48 3 ADAMS 07 CLEO ψ(2S) → γχ01Calulated by us. ABLIKIM 10A reports B(χ0 → ηη) = (3.44± 0.10± 0.24± 0.13)×10−3 using B(ψ(2S) → γχ0) = (9.4 ± 0.4)%.2Calulated by us. ASNER 09 reports B(χ0 → ηη) = (3.18±0.13±0.31±0.16)×10−3using B(ψ(2S) → γχ0) = (9.22 ± 0.11 ± 0.46)%.3 Superseded by ASNER 09. Calulated by us. The value of B(χ0(1P) → ηη) reportedby ADAMS 07 was derived using B(ψ(2S) → γχ0(1P)) = (9.22 ± 0.11 ± 0.46)%(ATHAR 04).�(χ0(1P)→ ηη
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �36/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ ηη
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �36/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ ηη
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �36/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ ηη
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �36/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.85 ±0.05 OUR FIT0.85 ±0.05 OUR FIT0.85 ±0.05 OUR FIT0.85 ±0.05 OUR FIT0.578±0.241±0.1580.578±0.241±0.1580.578±0.241±0.1580.578±0.241±0.158 BAI 03C BES ψ(2S) → γ ηη�(χ0(1P)→ K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�42/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�42/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�42/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�42/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT5.92±0.28 OUR FIT5.92±0.28 OUR FIT5.92±0.28 OUR FIT5.92±0.28 OUR FIT5.97±0.07±0.325.97±0.07±0.325.97±0.07±0.325.97±0.07±0.32 8.1k 1 ASNER 09 CLEO ψ(2S) → γK+K−1Calulated by us. ASNER 09 reports B(χ0 → K+K−) = (6.47 ± 0.08 ± 0.35 ±0.32) × 10−3 using B(ψ(2S) → γχ0) = (9.22 ± 0.11 ± 0.46)%.�(χ0(1P)→ K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �42/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �42/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �42/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �42/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.71±0.08 OUR FIT1.71±0.08 OUR FIT1.71±0.08 OUR FIT1.71±0.08 OUR FIT1.63±0.10±0.151.63±0.10±0.151.63±0.10±0.151.63±0.10±0.15 774 ± 38 1 BAI 98I BES ψ(2S) → γK+K−1Calulated by us. The value for B(χ0 → K+K−) reported by BAI 98I is derived usingB(ψ(2S) → γχ0) = (9.3 ± 0.8)% and B(ψ(2S) → J/ψπ+π−) = (32.4 ± 2.6)%[BAI 98D℄.�(χ0(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ0(1P))/�total�43/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ0(1P))/�total�43/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ0(1P))/�total�43/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ0(1P))/�total�43/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.10±0.16 OUR FIT3.10±0.16 OUR FIT3.10±0.16 OUR FIT3.10±0.16 OUR FIT3.18±0.17 OUR AVERAGE3.18±0.17 OUR AVERAGE3.18±0.17 OUR AVERAGE3.18±0.17 OUR AVERAGE3.22±0.07±0.17 2.1k 1 ASNER 09 CLEO ψ(2S) → γK0S K0S3.02±0.19±0.33 322 ABLIKIM 05O BES2 ψ(2S) → γK0S K0S1Calulated by us. ASNER 09 reports B(χ0 → K0S K0S ) = (3.49 ± 0.08 ± 0.18 ±0.17) × 10−3 using B(ψ(2S) → γχ0) = (9.22 ± 0.11 ± 0.46)%.�(χ0(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �43/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �43/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �43/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �43/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−4) DOCUMENT ID TECN COMMENT8.9±0.5 OUR FIT8.9±0.5 OUR FIT8.9±0.5 OUR FIT8.9±0.5 OUR FIT5.6±0.8±1.35.6±0.8±1.35.6±0.8±1.35.6±0.8±1.3 1 BAI 99B BES ψ(2S) → γK0S K0S



1536153615361536Meson Partile Listings
χ0(1P), χ1(1P)1Calulated by us. The value of B(χ0 → K0S K0S ) reported by BAI 99B was derived usingB(ψ(2S) → γχ0(1P)) = (9.3± 0.8)% and B(ψ(2S) → J/ψπ+ π−) = (32.4± 2.6)%[BAI 98D℄.�(χ0(1P)→ 2(π+π−))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �1/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ 2(π+π−))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �1/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ 2(π+π−))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �1/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ 2(π+π−))/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �1/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−3) DOCUMENT ID TECN COMMENT6.6±0.5 OUR FIT6.6±0.5 OUR FIT6.6±0.5 OUR FIT6.6±0.5 OUR FIT6.9±2.4 OUR AVERAGE6.9±2.4 OUR AVERAGE6.9±2.4 OUR AVERAGE6.9±2.4 OUR AVERAGE Error inludes sale fator of 3.8.4.4±0.1±0.9 1 BAI 99B BES ψ(2S) → γχ09.3±0.9 2 TANENBAUM 78 MRK1 ψ(2S) → γχ01Calulated by us. The value for B(χ0 → 2π+2π−) reported in BAI 99B is derived usingB(ψ(2S) → γχ0) = (9.3± 0.8)% and B(ψ(2S) → J/ψ(1S)π+π−) = (32.4± 2.6)%[BAI 98D℄.2The value B(ψ(1S) → γχ0)×B(χ0 → 2π+2π−) reported in TANENBAUM 78 isderived using B(ψ(2S) → J/ψ(1S)π+π−)×B(J/ψ(1S) → ℓ+ ℓ−) =(4.6 ± 0.7)%.Calulated by us using B(J/ψ(1S) → ℓ+ ℓ−) = 0.1181 ± 0.0020.�(χ0(1P)→ π+π−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�8/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ π+π−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�8/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ π+π−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�8/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ π+π−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�8/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−3) DOCUMENT ID TECN COMMENT1.78±0.14 OUR FIT1.78±0.14 OUR FIT1.78±0.14 OUR FIT1.78±0.14 OUR FIT1.64±0.05±0.21.64±0.05±0.21.64±0.05±0.21.64±0.05±0.2 ABLIKIM 05Q BES2 ψ(2S) → γχ0�(χ0(1P)→ π+π−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �8/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ π+π−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �8/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ π+π−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �8/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ π+π−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �8/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−3) DOCUMENT ID TECN COMMENT5.1 ±0.4 OUR FIT5.1 ±0.4 OUR FIT5.1 ±0.4 OUR FIT5.1 ±0.4 OUR FIT5.8 ±1.6 OUR AVERAGE5.8 ±1.6 OUR AVERAGE5.8 ±1.6 OUR AVERAGE5.8 ±1.6 OUR AVERAGE Error inludes sale fator of 2.3.4.22±0.20±0.97 BAI 99B BES ψ(2S) → γχ07.4 ±1.0 1 TANENBAUM 78 MRK1 ψ(2S) → γχ01The reported value is derived using B(ψ(2S) → π+π− J/ψ) × B(J/ψ → ℓ+ ℓ−) =(4.6 ± 0.7)%. Calulated by us using B(J/ψ → ℓ+ ℓ−) = 0.1181 ± 0.0020.�(χ0(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�50/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�50/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�50/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�total�50/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.76±0.28 OUR FIT2.76±0.28 OUR FIT2.76±0.28 OUR FIT2.76±0.28 OUR FIT3.20±0.11±0.413.20±0.11±0.413.20±0.11±0.413.20±0.11±0.41 278 1 ABLIKIM 06T BES2 ψ(2S) → γ 2K+2K−1Calulated by us. The value of B(χ0 → 2K+2K−) reported by ABLIKIM 06T wasderived using B(ψ(2S) → γχ0(1P)) = (9.2 ± 0.4)%.�(χ0(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→ J/ψ(1S)π+π−

) �50/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �50/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �50/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �50/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−4) DOCUMENT ID TECN COMMENT8.0±0.8 OUR FIT8.0±0.8 OUR FIT8.0±0.8 OUR FIT8.0±0.8 OUR FIT6.1±0.8±0.96.1±0.8±0.96.1±0.8±0.96.1±0.8±0.9 1 BAI 99B BES ψ(2S) → γ 2K+2K−1Calulated by us. The value of B(χ0 → 2K+2K−) reported by BAI 99B was derivedusing B(ψ(2S) → γχ0(1P)) = (9.3± 0.8)% and B(ψ(2S) → J/ψπ+ π−) = (32.4±2.6)% [BAI 98D℄.�(χ0(1P)→ φφ

)/�total × �(ψ(2S)→ γχ0(1P))/�total�55/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ φφ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�55/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ φφ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�55/�× �ψ(2S)139 /�ψ(2S)�(χ0(1P)→ φφ
)/�total × �(ψ(2S)→ γχ0(1P))/�total�55/�× �ψ(2S)139 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.78±0.07 OUR FIT0.78±0.07 OUR FIT0.78±0.07 OUR FIT0.78±0.07 OUR FIT0.78±0.08 OUR AVERAGE0.78±0.08 OUR AVERAGE0.78±0.08 OUR AVERAGE0.78±0.08 OUR AVERAGE0.77±0.03±0.08 612 1 ABLIKIM 11K BES3 ψ(2S) → γ hadrons0.86±0.19±0.12 26 2 ABLIKIM 06T BES2 ψ(2S) → γ 2K+2K−1Calulated by us. The value of B(χ0 → φφ) reported by ABLIKIM 11K was derivedusing B(ψ(2S) → γχ0(1P)) = (9.62 ± 0.31)%.2Calulated by us. The value of B(χ0 → φφ) reported by ABLIKIM 06T was derivedusing B(ψ(2S) → γχ0(1P)) = (9.2 ± 0.4)%.�(χ0(1P)→ φφ
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �55/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ φφ
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �55/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ φφ
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �55/�× �ψ(2S)139 /�ψ(2S)11�(χ0(1P)→ φφ
)/�total × �(ψ(2S)→ γχ0(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �55/�× �ψ(2S)139 /�ψ(2S)11VALUE (units 10−4) DOCUMENT ID TECN COMMENT2.25±0.21 OUR FIT2.25±0.21 OUR FIT2.25±0.21 OUR FIT2.25±0.21 OUR FIT2.6 ±1.0 ±1.12.6 ±1.0 ±1.12.6 ±1.0 ±1.12.6 ±1.0 ±1.1 1 BAI 99B BES ψ(2S) → γ 2K+2K−1Calulated by us. The value of B(χ0 → φφ) reported by BAI 99B was derived usingB(ψ(2S) → γχ0(1P)) = (9.3± 0.8)% and B(ψ(2S) → J/ψπ+ π−) = (32.4± 2.6)%[BAI 98D℄.
χ0(1P) REFERENCESχ0(1P) REFERENCESχ0(1P) REFERENCESχ0(1P) REFERENCESAAIJ 17BB EPJ C77 609 R. Aaij et al. (LHCb Collab.)ABLIKIM 17AE PR D96 092007 M. Ablikim et al. (BES III Collab.)ABLIKIM 17AI PR D96 112006 M. Ablikim et al. (BES III Collab.)ABLIKIM 17I PRL 118 221802 M. Ablikim et al. (BES III Collab.)ABLIKIM 17N PR D95 072004 M. Ablikim et al. (BES III Collab.)ABLIKIM 17U PR D96 032001 M. Ablikim et al. (BES III Collab.)PDG 16 CP C40 100001 C. Patrignani et al. (PDG Collab.)ABLIKIM 15I PR D91 092006 M. Ablikim et al. (BES III Collab.)

ABLIKIM 15M PR D91 112008 M. Ablikim et al. (BES III Collab.)ABLIKIM 15N PR D91 112018 M. Ablikim et al. (BES III Collab.)ABLIKIM 13B PR D87 012002 M. Ablikim et al. (BES III Collab.)ABLIKIM 13D PR D87 012007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13H PR D87 032007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13V PR D88 112001 M. Ablikim et al. (BES III Collab.)UEHARA 13 PTEP 2013 123C01 S. Uehara et al. (BELLE Collab.)ABLIKIM 12A PR D85 112008 M. Ablikim et al. (BES III Collab.)ABLIKIM 12I PR D86 052004 M. Ablikim et al. (BES III Collab.)ABLIKIM 12J PR D86 052011 M. Ablikim et al. (BES III Collab.)ABLIKIM 12O PRL 109 172002 M. Ablikim et al. (BES III Collab.)LIU 12B PRL 108 232001 Z.Q. Liu et al. (BELLE Collab.)ABLIKIM 11A PR D83 012006 M. Ablikim et al. (BES III Collab.)ABLIKIM 11E PR D83 112005 M. Ablikim et al. (BES III Collab.)ABLIKIM 11F PR D83 112009 M. Ablikim et al. (BES III Collab.)ABLIKIM 11K PRL 107 092001 M. Ablikim et al. (BES III Collab.)DEL-AMO-SA... 11M PR D84 012004 P. del Amo Sanhez et al. (BABAR Collab.)ABLIKIM 10A PR D81 052005 M. Ablikim et al. (BES III Collab.)ONYISI 10 PR D82 011103 P.U.E. Onyisi et al. (CLEO Collab.)UEHARA 10A PR D82 114031 S. Uehara et al. (BELLE Collab.)ASNER 09 PR D79 072007 D.M. Asner et al. (CLEO Collab.)UEHARA 09 PR D79 052009 S. Uehara et al. (BELLE Collab.)BENNETT 08A PRL 101 151801 J.V. Bennett et al. (CLEO Collab.)ECKLUND 08A PR D78 091501 K.M. Eklund et al. (CLEO Collab.)HE 08B PR D78 092004 Q. He et al. (CLEO Collab.)MENDEZ 08 PR D78 011102 H. Mendez et al. (CLEO Collab.)NAIK 08 PR D78 031101 P. Naik et al. (CLEO Collab.)UEHARA 08 EPJ C53 1 S. Uehara et al. (BELLE Collab.)WICHT 08 PL B662 323 J. Wiht et al. (BELLE Collab.)ABE 07 PRL 98 082001 K. Abe et al. (BELLE Collab.)ADAMS 07 PR D75 071101 G.S. Adams et al. (CLEO Collab.)ATHAR 07 PR D75 032002 S.B. Athar et al. (CLEO Collab.)CHEN 07B PL B651 15 W.T. Chen et al. (BELLE Collab.)ABLIKIM 06D PR D73 052006 M. Ablikim et al. (BES Collab.)ABLIKIM 06I PR D74 012004 M. Ablikim et al. (BES Collab.)ABLIKIM 06R PR D74 072001 M. Ablikim et al. (BES Collab.)ABLIKIM 06T PL B642 197 M. Ablikim et al. (BES Collab.)ABLIKIM 05G PR D71 092002 M. Ablikim et al. (BES Collab.)ABLIKIM 05N PL B630 7 M. Ablikim et al. (BES Collab.)ABLIKIM 05O PL B630 21 M. Ablikim et al. (BES Collab.)ABLIKIM 05Q PR D72 092002 M. Ablikim et al. (BES Collab.)ADAM 05A PRL 94 232002 N.E. Adam et al. (CLEO Collab.)ANDREOTTI 05A NP B717 34 M. Andreotti et al. (FNAL E835 Collab.)ANDREOTTI 05C PR D72 112002 M. Andreotti et al. (FNAL E835 Collab.)NAKAZAWA 05 PL B615 39 H. Nakazawa et al. (BELLE Collab.)ABE 04G PR D70 071102 K. Abe et al. (BELLE Collab.)ABLIKIM 04G PR D70 092002 M. Ablikim et al. (BES Collab.)ABLIKIM 04H PR D70 092003 M. Ablikim et al. (BES Collab.)ANDREOTTI 04 PL B584 16 M. Andreotti et al. (E835 Collab.)ATHAR 04 PR D70 112002 S.B. Athar et al. (CLEO Collab.)BAI 04F PR D69 092001 J.Z. Bai et al. (BES Collab.)ANDREOTTI 03 PRL 91 091801 M. Andreotti et al. (FNAL E835 Collab.)AULCHENKO 03 PL B573 63 V.M. Aulhenko et al. (KEDR Collab.)BAI 03C PR D67 032004 J.Z. Bai et al. (BES Collab.)BAI 03E PR D67 112001 J.Z. Bai et al. (BES Collab.)ABE,K 02 PRL 89 142001 K. Abe et al. (BELLE Collab.)BAGNASCO 02 PL B533 237 S. Bagnaso et al. (FNAL E835 Collab.)EISENSTEIN 01 PRL 87 061801 B.I. Eisenstein et al. (CLEO Collab.)AMBROGIANI 00B PR D62 052002 M. Ambrogiani et al. (FNAL E835 Collab.)AMBROGIANI 99B PRL 83 2902 M. Ambrogiani et al. (FNAL E835 Collab.)BAI 99B PR D60 072001 J.Z. Bai et al. (BES Collab.)BAI 98D PR D58 092006 J.Z. Bai et al. (BES Collab.)BAI 98I PRL 81 3091 J.Z. Bai et al. (BES Collab.)GAISER 86 PR D34 711 J. Gaiser et al. (Crystal Ball Collab.)LEE 85 SLAC 282 R.A. Lee (SLAC)OREGLIA 82 PR D25 2259 M.J. Oreglia et al. (SLAC, CIT, HARV+)BRANDELIK 79B NP B160 426 R. Brandelik et al. (DASP Collab.)BARTEL 78B PL 79B 492 W. Bartel et al. (DESY, HEIDP)TANENBAUM 78 PR D17 1731 W.M. Tanenbaum et al. (SLAC, LBL)Also Private Comm. G. Trilling (LBL, UCB)BIDDICK 77 PRL 38 1324 C.J. Biddik et al. (UCSD, UMD, PAVI+)
χ1(1P) IG (JPC ) = 0+(1 + +)See the Review on \ψ(2S) and χ branhing ratios" before the

χ0(1P) Listings.
χ1(1P) MASSχ1(1P) MASSχ1(1P) MASSχ1(1P) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3510.67 ± 0.05 OUR AVERAGE3510.67 ± 0.05 OUR AVERAGE3510.67 ± 0.05 OUR AVERAGE3510.67 ± 0.05 OUR AVERAGE Error inludes sale fator of 1.2.3508.4 ± 1.9 ±0.7 460 1 AAIJ 17BB LHCB pp → bbX →2(K+K−)X3510.71 ± 0.04 ±0.09 4.8k 2 AAIJ 17BI LHCB χ1 → J/ψµ+ µ−3510.30 ± 0.14 ±0.16 ABLIKIM 05G BES2 ψ(2S) → γχ13510.719± 0.051±0.019 ANDREOTTI 05A E835 pp → e+ e− γ3509.4 ± 0.9 BAI 99B BES ψ(2S) → γX3510.60 ± 0.087±0.019 513 3 ARMSTRONG 92 E760 pp → e+ e− γ3511.3 ± 0.4 ±0.4 30 BAGLIN 86B SPEC pp → e+ e−X3512.3 ± 0.3 ±4.0 4 GAISER 86 CBAL ψ(2S) → γX3507.4 ± 1.7 91 5 LEMOIGNE 82 GOLI 185 π−Be →

γµ+µ−A3510.4 ± 0.6 OREGLIA 82 CBAL e+ e− → J/ψ2γ3510.1 ± 1.1 254 6 HIMEL 80 MRK2 e+ e− → J/ψ2γ3509 ±11 21 BRANDELIK 79B DASP e+ e− → J/ψ2γ3507 ± 3 6 BARTEL 78B CNTR e+ e− → J/ψ2γ3505.0 ± 4 ±4 6,7 TANENBAUM 78 MRK1 e+ e−3513 ± 7 367 6 BIDDICK 77 CNTR ψ(2S) → γX
• • • We do not use the following data for averages, �ts, limits, et. • • •3500 ±10 40 TANENBAUM 75 MRK1 Hadrons γ1From a �t of the φφ invariant mass with the width of χ1(1P) �xed to the PDG 16value.2AAIJ 17BI reports also m(χ2) − m(χ1) = 45.39 ± 0.07 ± 0.03 MeV.3Realulated by ANDREOTTI 05A, using the value of ψ(2S) mass from AULCHENKO 03.4Using mass of ψ(2S) = 3686.0 MeV.
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χ1(1P)5 J/ψ(1S) mass onstrained to 3097 MeV.6Mass value shifted by us by amount appropriate for ψ(2S) mass = 3686 MeV andJ/ψ(1S) mass = 3097 MeV.7From a simultaneous �t to radiative and hadroni deay hannels.

χ1(1P) WIDTHχ1(1P) WIDTHχ1(1P) WIDTHχ1(1P) WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT0.84 ±0.04 OUR FIT0.84 ±0.04 OUR FIT0.84 ±0.04 OUR FIT0.84 ±0.04 OUR FIT0.88 ±0.05 OUR AVERAGE0.88 ±0.05 OUR AVERAGE0.88 ±0.05 OUR AVERAGE0.88 ±0.05 OUR AVERAGE1.39 +0.40
−0.38 +0.26

−0.77 ABLIKIM 05G BES2 ψ(2S) → γχ10.876±0.045±0.026 ANDREOTTI 05A E835 pp → e+ e− γ0.87 ±0.11 ±0.08 513 1 ARMSTRONG 92 E760 pp → e+ e− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.3 95 BAGLIN 86B SPEC pp → e+ e−X
<3.8 90 GAISER 86 CBAL ψ(2S) → γX1Realulated by ANDREOTTI 05A.

χ1(1P) DECAY MODESχ1(1P) DECAY MODESχ1(1P) DECAY MODESχ1(1P) DECAY MODES Sale fator/Mode Fration (�i /�) Con�dene levelHadroni deaysHadroni deaysHadroni deaysHadroni deays�1 3(π+π−) ( 5.8 ±1.4 ) × 10−3 S=1.2�2 2(π+π−) ( 7.6 ±2.6 ) × 10−3�3 π+π−π0π0 ( 1.19±0.15) %�4 ρ+π−π0+ .. ( 1.45±0.24) %�5 ρ0π+π− ( 3.9 ±3.5 ) × 10−3�6 4π0 ( 5.4 ±0.8 ) × 10−4�7 π+π−K+K− ( 4.5 ±1.0 ) × 10−3�8 K+K−π0π0 ( 1.12±0.27) × 10−3�9 K+K−π+π−π0 ( 1.15±0.13) %�10 K0S K±π∓π+π− ( 7.5 ±0.8 ) × 10−3�11 K+π−K0π0+ .. ( 8.6 ±1.4 ) × 10−3�12 ρ−K+K0+ .. ( 5.0 ±1.2 ) × 10−3�13 K∗(892)0K0π0 →K+π−K0π0+ .. ( 2.3 ±0.6 ) × 10−3�14 K+K−ηπ0 ( 1.12±0.34) × 10−3�15 π+π−K0S K0S ( 6.9 ±2.9 ) × 10−4�16 K+K−η ( 3.2 ±1.0 ) × 10−4�17 K0K+π−+ .. ( 7.0 ±0.6 ) × 10−3�18 K∗(892)0K0+ .. (10 ±4 ) × 10−4�19 K∗(892)+K−+ .. ( 1.4 ±0.6 ) × 10−3�20 K∗J(1430)0K0+ .. →K0S K+π−+ .. < 8 × 10−4 CL=90%�21 K∗J(1430)+K−+ .. →K0S K+π−+ .. < 2.1 × 10−3 CL=90%�22 K+K−π0 ( 1.81±0.24) × 10−3�23 ηπ+π− ( 4.62±0.23) × 10−3�24 a0(980)+π−+ .. → ηπ+π− ( 3.2 ±0.4 ) × 10−3 S=2.2�25 a2(1320)+π−+ .. → ηπ+π− ( 1.76±0.24) × 10−4�26 a2(1700)+π−+ .. → ηπ+π− ( 4.6 ±0.7 ) × 10−5�27 f2(1270)η → ηπ+π− ( 3.5 ±0.6 ) × 10−4�28 f4(2050)η → ηπ+π− ( 2.5 ±0.9 ) × 10−5�29 π1(1400)+π−+ .. → ηπ+π− < 5 × 10−5 CL=90%�30 π1(1600)+π−+ .. → ηπ+π− < 1.5 × 10−5 CL=90%�31 π1(2015)+π−+ .. → ηπ+π− < 8 × 10−6 CL=90%�32 f2(1270)η ( 6.7 ±1.1 ) × 10−4�33 π+π−η′ ( 2.2 ±0.4 ) × 10−3�34 K+K−η′(958) ( 8.8 ±0.9 ) × 10−4�35 K∗0(1430)+K−+ .. ( 6.4 +2.2
−2.8 )× 10−4�36 f0(980)η′(958) ( 1.6 +1.4
−0.7 )× 10−4�37 f0(1710)η′(958) ( 7 +7
−5 )× 10−5�38 f ′2(1525)η′(958) ( 9 ±6 ) × 10−5�39 π0 f0(980) → π0π+π− < 6 × 10−6 CL=90%�40 K+K∗(892)0π−+ .. ( 3.2 ±2.1 ) × 10−3�41 K∗(892)0K∗(892)0 ( 1.4 ±0.4 ) × 10−3�42 K+K−K0S K0S < 4 × 10−4 CL=90%�43 K+K−K+K− ( 5.4 ±1.1 ) × 10−4�44 K+K−φ ( 4.1 ±1.5 ) × 10−4�45 K0K+π−φ+ .. ( 3.3 ±0.5 ) × 10−3�46 K+K−π0φ ( 1.62±0.30) × 10−3�47 φπ+π−π0 ( 7.5 ±1.0 ) × 10−4�48 ωω ( 5.7 ±0.7 ) × 10−4

�49 ωK+K− ( 7.8 ±0.9 ) × 10−4�50 ωφ ( 2.1 ±0.6 ) × 10−5�51 φφ ( 4.2 ±0.5 ) × 10−4�52 pp ( 7.60±0.34) × 10−5�53 ppπ0 ( 1.55±0.18) × 10−4�54 ppη ( 1.45±0.25) × 10−4�55 ppω ( 2.12±0.31) × 10−4�56 ppφ < 1.7 × 10−5 CL=90%�57 ppπ+π− ( 5.0 ±1.9 ) × 10−4�58 ppπ0π0�59 ppK+K− (non-resonant) ( 1.27±0.22) × 10−4�60 ppK0S K0S < 4.5 × 10−4 CL=90%�61 pnπ− ( 3.8 ±0.5 ) × 10−4�62 pnπ+ ( 3.9 ±0.5 ) × 10−4�63 pnπ−π0 ( 1.03±0.12) × 10−3�64 pnπ+π0 ( 1.01±0.12) × 10−3�65 �� ( 1.14±0.11) × 10−4�66 ��π+π− ( 2.9 ±0.5 ) × 10−4�67 ��π+π− (non-resonant) ( 2.5 ±0.6 ) × 10−4�68 � (1385)+�π−+ .. < 1.3 × 10−4 CL=90%�69 � (1385)−�π++ .. < 1.3 × 10−4 CL=90%�70 K+p� ( 4.1 ±0.4 ) × 10−4 S=1.2�71 K+p�(1520)+ .. ( 1.7 ±0.4 ) × 10−4�72 �(1520)�(1520) < 9 × 10−5 CL=90%�73 �0�0 < 4 × 10−5 CL=90%�74 �+�− < 6 × 10−5 CL=90%�75 � (1385)+� (1385)− < 9 × 10−5 CL=90%�76 � (1385)−� (1385)+ < 5 × 10−5 CL=90%�77 K−��++ .. ( 1.35±0.24) × 10−4�78 � 0� 0 < 6 × 10−5 CL=90%�79 �−�+ ( 8.0 ±2.1 ) × 10−5�80 π+π− + K+K− < 2.1 × 10−3�81 K0S K0S < 6 × 10−5 CL=90%�82 η π+π− < 3.2 × 10−3 CL=90%Radiative deaysRadiative deaysRadiative deaysRadiative deays�83 γ J/ψ(1S) (34.3 ±1.0 ) %�84 γ ρ0 ( 2.16±0.17) × 10−4�85 γω ( 6.8 ±0.8 ) × 10−5�86 γφ ( 2.4 ±0.5 ) × 10−5�87 γ γ < 6.3 × 10−6 CL=90%�88 e+ e− J/ψ(1S) ( 3.65±0.25) × 10−3CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONA multipartile �t to χ1(1P), χ0(1P), χ2(1P), and ψ(2S)with 4 total widths, a partial width, 25 ombinations of partialwidths obtained from integrated ross setion, and 84 branhingratios uses 247 measurements to determine 49 parameters. Theoverall �t has a χ2 = 376.9 for 198 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δpiδpj〉/(δpi·δpj), in perent, from the �t to parameters pi, inluding the branhingfrations, xi ≡ �i/�total.x43 3x52 4 2x65 7 3 4x83 23 9 2 20� −12 −5 −63 −10 −41x17 x43 x52 x65 x83

χ1(1P) PARTIAL WIDTHSχ1(1P) PARTIAL WIDTHSχ1(1P) PARTIAL WIDTHSχ1(1P) PARTIAL WIDTHS
χ1(1P) �(i)�(γ J/ψ(1S))/�(total)χ1(1P) �(i)�(γ J/ψ(1S))/�(total)χ1(1P) �(i)�(γ J/ψ(1S))/�(total)χ1(1P) �(i)�(γ J/ψ(1S))/�(total)�(pp) × �(γ J/ψ(1S))/�total �52�83/��(pp) × �(γ J/ψ(1S))/�total �52�83/��(pp) × �(γ J/ψ(1S))/�total �52�83/��(pp) × �(γ J/ψ(1S))/�total �52�83/�VALUE (eV) DOCUMENT ID TECN COMMENT21.9±0.8 OUR FIT21.9±0.8 OUR FIT21.9±0.8 OUR FIT21.9±0.8 OUR FIT21.4±0.9 OUR AVERAGE21.4±0.9 OUR AVERAGE21.4±0.9 OUR AVERAGE21.4±0.9 OUR AVERAGE21.5±0.5±0.8 1 ANDREOTTI 05A E835 pp → e+ e− γ21.4±1.5±2.2 1,2 ARMSTRONG 92 E760 pp → e+ e− γ19.9+4.4

−4.0 1 BAGLIN 86B SPEC pp → e+ e−X1Calulated by us using B(J/ψ(1S) → e+ e−) = 0.0593 ± 0.0010.2Realulated by ANDREOTTI 05A.
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χ1(1P)

χ1(1P) BRANCHING RATIOSχ1(1P) BRANCHING RATIOSχ1(1P) BRANCHING RATIOSχ1(1P) BRANCHING RATIOSHADRONIC DECAYSHADRONIC DECAYSHADRONIC DECAYSHADRONIC DECAYS�(3(π+π−))/�total �1/��(3(π+π−))/�total �1/��(3(π+π−))/�total �1/��(3(π+π−))/�total �1/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT5.8±1.4 OUR EVALUATION5.8±1.4 OUR EVALUATION5.8±1.4 OUR EVALUATION5.8±1.4 OUR EVALUATION Error inludes sale fator of 1.2. Treating systematierror as orrelated.5.8±1.1 OUR AVERAGE5.8±1.1 OUR AVERAGE5.8±1.1 OUR AVERAGE5.8±1.1 OUR AVERAGE5.4±0.7±0.9 1 BAI 99B BES ψ(2S) → γχ116.0±5.9±0.8 1 TANENBAUM 78 MRK1 ψ(2S) → γχ11Resaled by us using B(ψ(2S) → γχ1) = (8.8 ± 0.4)% and B(ψ(2S) →J/ψ(1S)π+π−) = (32.6 ± 0.5)%.�(2(π+π−))/�total �2/��(2(π+π−))/�total �2/��(2(π+π−))/�total �2/��(2(π+π−))/�total �2/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT7.6±2.6 OUR EVALUATION7.6±2.6 OUR EVALUATION7.6±2.6 OUR EVALUATION7.6±2.6 OUR EVALUATION Treating systemati error as orrelated.8 ±4 OUR AVERAGE8 ±4 OUR AVERAGE8 ±4 OUR AVERAGE8 ±4 OUR AVERAGE Error inludes sale fator of 1.5.4.6±2.1±2.6 1 BAI 99B BES ψ(2S) → γχ112.5±4.2±0.6 1 TANENBAUM 78 MRK1 ψ(2S) → γχ11Resaled by us using B(ψ(2S) → γχ1) = (8.8 ± 0.4)% and B(ψ(2S) →J/ψ(1S)π+π−) = (32.6 ± 0.5)%.�(π+π−π0π0)/�total �3/��(π+π−π0π0)/�total �3/��(π+π−π0π0)/�total �3/��(π+π−π0π0)/�total �3/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.19±0.15±0.031.19±0.15±0.031.19±0.15±0.031.19±0.15±0.03 604.7 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 1.28 ± 0.06 ± 0.15 ± 0.08 % from a measurement of [�(χ1(1P) →
π+π−π0π0)/�total℄× [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =(9.07± 0.11± 0.54)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(ρ+π−π0+ ..)/�total �4/��(ρ+π−π0+ ..)/�total �4/��(ρ+π−π0+ ..)/�total �4/��(ρ+π−π0+ ..)/�total �4/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.45±0.24±0.041.45±0.24±0.041.45±0.24±0.041.45±0.24±0.04 712.3 1,2 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 1.56 ± 0.13 ± 0.22 ± 0.10 % from a measurement of [�(χ1(1P) →
ρ+π−π0+ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (9.07±0.11±0.54)×10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2Calulated by us. We have added the values from HE 08B for ρ+π−π0 and ρ−π+π0deays assuming unorrelated statistial and fully orrelated systemati unertainties.�(ρ0π+π−

)/�total �5/��(ρ0π+π−
)/�total �5/��(ρ0π+π−
)/�total �5/��(ρ0π+π−
)/�total �5/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT39±3539±3539±3539±35 1 TANENBAUM 78 MRK1 ψ(2S) → γχ11Estimated using B(ψ(2S) → γχ1(1P)) = 0.087. The errors do not ontain theunertainty in the ψ(2S) deay.�(4π0)/�total �6/��(4π0)/�total �6/��(4π0)/�total �6/��(4π0)/�total �6/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.54±0.08±0.010.54±0.08±0.010.54±0.08±0.010.54±0.08±0.01 608 1 ABLIKIM 11A BES3 e+ e− → ψ(2S) → γχ11ABLIKIM 11A reports (0.57±0.03±0.08)×10−3 from a measurement of [�(χ1(1P) →4π0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.2 ±0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = (9.75 ±0.24) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(π+π−K+K−)/�total �7/��(π+π−K+K−)/�total �7/��(π+π−K+K−)/�total �7/��(π+π−K+K−)/�total �7/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT4.5±1.0 OUR EVALUATION4.5±1.0 OUR EVALUATION4.5±1.0 OUR EVALUATION4.5±1.0 OUR EVALUATION Treating systemati error as orrelated.4.5±0.9 OUR AVERAGE4.5±0.9 OUR AVERAGE4.5±0.9 OUR AVERAGE4.5±0.9 OUR AVERAGE4.2±0.4±0.9 1 BAI 99B BES ψ(2S) → γχ17.3±3.0±0.4 1 TANENBAUM 78 MRK1 ψ(2S) → γχ11Resaled by us using B(ψ(2S) → γχ1) = (8.8 ± 0.4)% and B(ψ(2S) →J/ψ(1S)π+π−) = (32.6 ± 0.5)%.�(K+K−π0π0)/�total �8/��(K+K−π0π0)/�total �8/��(K+K−π0π0)/�total �8/��(K+K−π0π0)/�total �8/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.112±0.027±0.0030.112±0.027±0.0030.112±0.027±0.0030.112±0.027±0.003 45.1 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.12 ± 0.02 ± 0.02 ± 0.01 % from a measurement of [�(χ1(1P) →K+K−π0π0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P))= (9.07 ± 0.11 ± 0.54) × 10−2, whih we resale to our best value B(ψ(2S) →

γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.�(K+K−π+π−π0)/�total �9/��(K+K−π+π−π0)/�total �9/��(K+K−π+π−π0)/�total �9/��(K+K−π+π−π0)/�total �9/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT11.46±0.12±1.2911.46±0.12±1.2911.46±0.12±1.2911.46±0.12±1.29 12k 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ11Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ1 γ) = (9.2 ± 0.4)%.

�(K0S K±π∓π+π−
)/�total �10/��(K0S K±π∓π+π−
)/�total �10/��(K0S K±π∓π+π−
)/�total �10/��(K0S K±π∓π+π−
)/�total �10/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT7.52±0.11±0.797.52±0.11±0.797.52±0.11±0.797.52±0.11±0.79 5.1k 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ11Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ1 γ) = (9.2 ± 0.4)%.�(K+π−K0π0+ ..)/�total �11/��(K+π−K0π0+ ..)/�total �11/��(K+π−K0π0+ ..)/�total �11/��(K+π−K0π0+ ..)/�total �11/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.86±0.13±0.020.86±0.13±0.020.86±0.13±0.020.86±0.13±0.02 141.3 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.92 ± 0.09 ± 0.11 ± 0.06 % from a measurement of [�(χ1(1P) →K+π−K0π0+ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →

γχ1(1P)) = (9.07±0.11±0.54)×10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(ρ−K+K0+ ..)/�total �12/��(ρ−K+K0+ ..)/�total �12/��(ρ−K+K0+ ..)/�total �12/��(ρ−K+K0+ ..)/�total �12/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.50±0.12±0.010.50±0.12±0.010.50±0.12±0.010.50±0.12±0.01 141.3 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.54 ± 0.11 ± 0.07 ± 0.03 % from a measurement of [�(χ1(1P) →
ρ−K+K0+ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (9.07±0.11±0.54)×10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(K∗(892)0K0π0 → K+π−K0π0+ ..)/�total �13/��(K∗(892)0K0π0 → K+π−K0π0+ ..)/�total �13/��(K∗(892)0K0π0 → K+π−K0π0+ ..)/�total �13/��(K∗(892)0K0π0 → K+π−K0π0+ ..)/�total �13/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.23±0.06±0.010.23±0.06±0.010.23±0.06±0.010.23±0.06±0.01 141.3 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.25 ± 0.06 ± 0.03 ± 0.02 % from a measurement of [�(χ1(1P) →K∗(892)0K0π0 → K+π−K0π0+ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assum-ing B(ψ(2S) → γχ1(1P)) = (9.07 ± 0.11 ± 0.54) × 10−2, whih we resale to ourbest value B(ψ(2S) → γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(K+K−ηπ0)/�total �14/��(K+K−ηπ0)/�total �14/��(K+K−ηπ0)/�total �14/��(K+K−ηπ0)/�total �14/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.112±0.034±0.0030.112±0.034±0.0030.112±0.034±0.0030.112±0.034±0.003 141.3 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.12 ± 0.03 ± 0.02 ± 0.01 % from a measurement of [�(χ1(1P) →K+K− ηπ0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =(9.07± 0.11± 0.54)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(π+π−K0S K0S)/�total �15/��(π+π−K0S K0S)/�total �15/��(π+π−K0S K0S)/�total �15/��(π+π−K0S K0S)/�total �15/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT6.9±2.9±0.26.9±2.9±0.26.9±2.9±0.26.9±2.9±0.2 19.8± 7.7 1 ABLIKIM 05O BES2 ψ(2S) → χ1 γ1ABLIKIM 05O reports [�(χ1(1P) → π+π−K0S K0S )/�total℄ × [B(ψ(2S) →
γχ1(1P))℄ = (0.67±0.26±0.11)×10−4 whih we divide by our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(K+K−η

)/�total �16/��(K+K−η
)/�total �16/��(K+K−η
)/�total �16/��(K+K−η
)/�total �16/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.32±0.10±0.010.32±0.10±0.010.32±0.10±0.010.32±0.10±0.01 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ATHAR 07 reports (0.34 ± 0.10 ± 0.04)×10−3 from a measurement of [�(χ1(1P) →K+K− η
)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =0.0907 ± 0.0011 ± 0.0054, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(K0K+π−+ ..)/�total �17/��(K0K+π−+ ..)/�total �17/��(K0K+π−+ ..)/�total �17/��(K0K+π−+ ..)/�total �17/�VALUE (units 10−3) DOCUMENT ID7.0±0.6 OUR FIT7.0±0.6 OUR FIT7.0±0.6 OUR FIT7.0±0.6 OUR FIT�(K∗(892)0K0+ ..)/�total �18/��(K∗(892)0K0+ ..)/�total �18/��(K∗(892)0K0+ ..)/�total �18/��(K∗(892)0K0+ ..)/�total �18/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.98±0.37±0.020.98±0.37±0.020.98±0.37±0.020.98±0.37±0.02 22 1 ABLIKIM 06R BES2 ψ(2S) → γχ11ABLIKIM 06R reports (1.1 ± 0.4 ± 0.1)× 10−3 from a measurement of [�(χ1(1P) →K∗(892)0K0+ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →

γχ1(1P)) = (8.7 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(K∗(892)+K−+ ..)/�total �19/��(K∗(892)+K−+ ..)/�total �19/��(K∗(892)+K−+ ..)/�total �19/��(K∗(892)+K−+ ..)/�total �19/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.43±0.65±0.031.43±0.65±0.031.43±0.65±0.031.43±0.65±0.03 27 1 ABLIKIM 06R BES2 ψ(2S) → γχ11ABLIKIM 06R reports (1.6 ± 0.7 ± 0.2)× 10−3 from a measurement of [�(χ1(1P) →K∗(892)+K−+ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (8.7 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.
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χ1(1P)�(K∗J(1430)0K0+ ..→ K0S K+π−+ ..)/�total �20/��(K∗J(1430)0K0+ ..→ K0S K+π−+ ..)/�total �20/��(K∗J(1430)0K0+ ..→ K0S K+π−+ ..)/�total �20/��(K∗J(1430)0K0+ ..→ K0S K+π−+ ..)/�total �20/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<0.8<0.8<0.8<0.8 90 1 ABLIKIM 06R BES2 ψ(2S) → γχ11ABLIKIM 06R reports < 0.9 × 10−3 from a measurement of [�(χ1(1P) →K∗J (1430)0K0+ .. → K0S K+π−+ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ as-suming B(ψ(2S) → γχ1(1P)) = (8.7 ± 0.4) × 10−2, whih we resale to our bestvalue B(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(K∗J(1430)+K−+ ..→ K0S K+π−+ ..)/�total �21/��(K∗J(1430)+K−+ ..→ K0S K+π−+ ..)/�total �21/��(K∗J(1430)+K−+ ..→ K0S K+π−+ ..)/�total �21/��(K∗J(1430)+K−+ ..→ K0S K+π−+ ..)/�total �21/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<2.1<2.1<2.1<2.1 90 1 ABLIKIM 06R BES2 ψ(2S) → γχ11ABLIKIM 06R reports < 2.4 × 10−3 from a measurement of [�(χ1(1P) →K∗J (1430)+K−+ .. → K0S K+π−+ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄assuming B(ψ(2S) → γχ1(1P)) = (8.7 ± 0.4)× 10−2, whih we resale to our bestvalue B(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(K+K−π0)/�total �22/��(K+K−π0)/�total �22/��(K+K−π0)/�total �22/��(K+K−π0)/�total �22/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT1.81±0.24±0.041.81±0.24±0.041.81±0.24±0.041.81±0.24±0.04 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ATHAR 07 reports (1.95 ± 0.16 ± 0.23)×10−3 from a measurement of [�(χ1(1P) →K+K−π0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =0.0907 ± 0.0011 ± 0.0054, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(ηπ+π−

)/�total �23/��(ηπ+π−
)/�total �23/��(ηπ+π−
)/�total �23/��(ηπ+π−
)/�total �23/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT4.62±0.23 OUR AVERAGE4.62±0.23 OUR AVERAGE4.62±0.23 OUR AVERAGE4.62±0.23 OUR AVERAGE4.58±0.23±0.11 1,2 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+ π−4.7 ±0.5 ±0.1 3 ATHAR 07 CLEO ψ(2S) → γ h+ h− h05.3 ±0.9 ±0.1 222 4 ABLIKIM 06R BES2 ψ(2S) → γχ11From an amplitude analysis using an isobar model.2ABLIKIM 17K reports (4.67 ± 0.03 ± 0.23 ± 0.16) × 10−3 from a measurement of[�(χ1(1P) → ηπ+π−

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (9.55 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.3ATHAR 07 reports (5.0 ± 0.3 ± 0.5) × 10−3 from a measurement of [�(χ1(1P) →
ηπ+π−

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =0.0907 ± 0.0011 ± 0.0054, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.4ABLIKIM 06R reports (5.9 ± 0.7 ± 0.8)× 10−3 from a measurement of [�(χ1(1P) →
ηπ+π−

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =(8.7 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) =(9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(a0(980)+π−+ ..→ ηπ+π−
)/�total �24/��(a0(980)+π−+ ..→ ηπ+π−
)/�total �24/��(a0(980)+π−+ ..→ ηπ+π−
)/�total �24/��(a0(980)+π−+ ..→ ηπ+π−
)/�total �24/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT3.2 ±0.4 OUR AVERAGE3.2 ±0.4 OUR AVERAGE3.2 ±0.4 OUR AVERAGE3.2 ±0.4 OUR AVERAGE Error inludes sale fator of 2.2.3.33±0.19±0.08 1,2 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+ π−1.79±0.63±0.04 58 3 ABLIKIM 06R BES2 ψ(2S) → γχ11From an amplitude analysis using an isobar model.2ABLIKIM 17K reports (3.40 ± 0.03 ± 0.19 ± 0.11) × 10−3 from a measurement of[�(χ1(1P) → a0(980)+π−+ .. → ηπ+π−

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄assuming B(ψ(2S) → γχ1(1P)) = (9.55 ± 0.31) × 10−2, whih we resale to ourbest value B(ψ(2S) → γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.3ABLIKIM 06R reports (2.0 ± 0.5 ± 0.5)× 10−3 from a measurement of [�(χ1(1P) →a0(980)+π−+ .. → ηπ+π−
)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assumingB(ψ(2S) → γχ1(1P)) = (8.7 ± 0.4) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(a2(1320)+π−+ ..→ ηπ+π−
)/�total �25/��(a2(1320)+π−+ ..→ ηπ+π−
)/�total �25/��(a2(1320)+π−+ ..→ ηπ+π−
)/�total �25/��(a2(1320)+π−+ ..→ ηπ+π−
)/�total �25/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.176±0.023±0.0040.176±0.023±0.0040.176±0.023±0.0040.176±0.023±0.004 1,2 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+ π−1From an amplitude analysis using an isobar model.2ABLIKIM 17K reports (0.18 ± 0.01 ± 0.02 ± 0.01) × 10−3 from a measurement of[�(χ1(1P) → a2(1320)+π−+ .. → ηπ+π−

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄assuming B(ψ(2S) → γχ1(1P)) = (9.55 ± 0.31) × 10−2, whih we resale to ourbest value B(ψ(2S) → γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(a2(1700)+π−+ ..→ ηπ+π−
)/�total �26/��(a2(1700)+π−+ ..→ ηπ+π−
)/�total �26/��(a2(1700)+π−+ ..→ ηπ+π−
)/�total �26/��(a2(1700)+π−+ ..→ ηπ+π−
)/�total �26/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT4.6±0.7±0.14.6±0.7±0.14.6±0.7±0.14.6±0.7±0.1 1,2 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+ π−1From an amplitude analysis using an isobar model.

2ABLIKIM 17K reports (4.7 ± 0.4 ± 0.6 ± 0.2) × 10−5 from a measurement of[�(χ1(1P) → a2(1700)+π−+ .. → ηπ+π−
)/�total℄ × [B(ψ(2S) → γχ1(1P))℄assuming B(ψ(2S) → γχ1(1P)) = (9.55 ± 0.31) × 10−2, whih we resale to ourbest value B(ψ(2S) → γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(f2(1270)η→ ηπ+π−

)/�total �27/��(f2(1270)η→ ηπ+π−
)/�total �27/��(f2(1270)η→ ηπ+π−
)/�total �27/��(f2(1270)η→ ηπ+π−
)/�total �27/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT3.5±0.6±0.13.5±0.6±0.13.5±0.6±0.13.5±0.6±0.1 1,2 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+ π−1From an amplitude analysis using an isobar model.2ABLIKIM 17K reports (0.36 ± 0.01 ± 0.06 ± 0.01) × 10−3 from a measurement of[�(χ1(1P) → f2(1270)η → ηπ+π−

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assumingB(ψ(2S) → γχ1(1P)) = (9.55 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(f4(2050)η→ ηπ+π−
)/�total �28/��(f4(2050)η→ ηπ+π−
)/�total �28/��(f4(2050)η→ ηπ+π−
)/�total �28/��(f4(2050)η→ ηπ+π−
)/�total �28/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT2.5±0.9±0.12.5±0.9±0.12.5±0.9±0.12.5±0.9±0.1 1,2 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+ π−1From an amplitude analysis using an isobar model.2ABLIKIM 17K reports (2.6 ± 0.4 ± 0.8 ± 0.1) × 10−5 from a measurement of[�(χ1(1P) → f4(2050)η → ηπ+π−

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assumingB(ψ(2S) → γχ1(1P)) = (9.55 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(π1(1400)+π−+ ..→ ηπ+π−
)/�total �29/��(π1(1400)+π−+ ..→ ηπ+π−
)/�total �29/��(π1(1400)+π−+ ..→ ηπ+π−
)/�total �29/��(π1(1400)+π−+ ..→ ηπ+π−
)/�total �29/�VALUE CL% DOCUMENT ID TECN COMMENT

<5× 10−5<5× 10−5<5× 10−5<5× 10−5 90 1,2 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+ π−1From an amplitude analysis using an isobar model.2ABLIKIM 17K reports < 4.6 × 10−5 from a measurement of [�(χ1(1P) →
π1(1400)+π−+ .. → ηπ+π−

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assumingB(ψ(2S) → γχ1(1P)) = (9.55 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(π1(1600)+π−+ ..→ ηπ+π−
)/�total �30/��(π1(1600)+π−+ ..→ ηπ+π−
)/�total �30/��(π1(1600)+π−+ ..→ ηπ+π−
)/�total �30/��(π1(1600)+π−+ ..→ ηπ+π−
)/�total �30/�VALUE CL% DOCUMENT ID TECN COMMENT

<1.5× 10−5<1.5× 10−5<1.5× 10−5<1.5× 10−5 90 1,2 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+ π−1From an amplitude analysis using an isobar model.2ABLIKIM 17K reports < 1.5 × 10−5 from a measurement of [�(χ1(1P) →
π1(1600)+π−+ .. → ηπ+π−

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assumingB(ψ(2S) → γχ1(1P)) = (9.55 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(π1(2015)+π−+ ..→ ηπ+π−
)/�total �31/��(π1(2015)+π−+ ..→ ηπ+π−
)/�total �31/��(π1(2015)+π−+ ..→ ηπ+π−
)/�total �31/��(π1(2015)+π−+ ..→ ηπ+π−
)/�total �31/�VALUE CL% DOCUMENT ID TECN COMMENT

<8× 10−6<8× 10−6<8× 10−6<8× 10−6 90 1,2 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+ π−1From an amplitude analysis using an isobar model.2ABLIKIM 17K reports < 8 × 10−6 from a measurement of [�(χ1(1P) →
π1(2015)+π−+ .. → ηπ+π−

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assumingB(ψ(2S) → γχ1(1P)) = (9.55 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(f2(1270)η)/�total �32/��(f2(1270)η)/�total �32/��(f2(1270)η)/�total �32/��(f2(1270)η)/�total �32/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.67±0.11 OUR AVERAGE0.67±0.11 OUR AVERAGE0.67±0.11 OUR AVERAGE0.67±0.11 OUR AVERAGE0.63±0.11±0.02 1,2 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+ π−2.7 ±0.8 ±0.1 53 3 ABLIKIM 06R BES2 ψ(2S) → γχ11ABLIKIM 17K reports (6.4 ± 1.1) × 10−4 from a measurement of [�(χ1(1P) →f2(1270)η)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P))= (9.55 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2 From an amplitude analysis using an isobar model.3ABLIKIM 06R reports (3.0 ± 0.7 ± 0.5)× 10−3 from a measurement of [�(χ1(1P) →f2(1270)η)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =(8.7 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) =(9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(π+π−η′
)/�total �33/��(π+π−η′
)/�total �33/��(π+π−η′
)/�total �33/��(π+π−η′
)/�total �33/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT2.2±0.4±0.12.2±0.4±0.12.2±0.4±0.12.2±0.4±0.1 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ATHAR 07 reports (2.4 ± 0.4 ± 0.3) × 10−3 from a measurement of [�(χ1(1P) →

π+π− η′
)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =0.0907 ± 0.0011 ± 0.0054, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.
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χ1(1P)�(K+K−η′(958))/�total �34/��(K+K−η′(958))/�total �34/��(K+K−η′(958))/�total �34/��(K+K−η′(958))/�total �34/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.75±0.878.75±0.878.75±0.878.75±0.87 310 1 ABLIKIM 14J BES3 ψ(2S) → γK+K− η′(958)1Derived using B(ψ(2S) → γχ1) = (9.2 ± 0.4)%. Unertainty inludes both statistialand systemati ontributions ombined in quadrature.�(K∗0(1430)+K−+ ..)/�total �35/��(K∗0(1430)+K−+ ..)/�total �35/��(K∗0(1430)+K−+ ..)/�total �35/��(K∗0(1430)+K−+ ..)/�total �35/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT6.41±0.57+2.09

−2.716.41±0.57+2.09
−2.716.41±0.57+2.09
−2.716.41±0.57+2.09
−2.71 1 ABLIKIM 14J BES3 ψ(2S) → γK+K− η′(958)1Normalized to B(χ1 → K+K− η′(958)) branhing fration.�(f0(980)η′(958))/�total �36/��(f0(980)η′(958))/�total �36/��(f0(980)η′(958))/�total �36/��(f0(980)η′(958))/�total �36/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT1.65±0.47+1.32
−0.561.65±0.47+1.32
−0.561.65±0.47+1.32
−0.561.65±0.47+1.32
−0.56 1 ABLIKIM 14J BES3 ψ(2S) → γK+K− η′(958)1Normalized to B(χ1 → K+K− η′(958)) branhing fration.�(f0(1710)η′(958))/�total �37/��(f0(1710)η′(958))/�total �37/��(f0(1710)η′(958))/�total �37/��(f0(1710)η′(958))/�total �37/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT0.71±0.22+0.68
−0.480.71±0.22+0.68
−0.480.71±0.22+0.68
−0.480.71±0.22+0.68
−0.48 1 ABLIKIM 14J BES3 ψ(2S) → γK+K− η′(958)1Normalized to B(χ1 → K+K− η′(958)) branhing fration.�(f ′2(1525)η′(958))/�total �38/��(f ′2(1525)η′(958))/�total �38/��(f ′2(1525)η′(958))/�total �38/��(f ′2(1525)η′(958))/�total �38/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT0.92±0.23+0.55
−0.510.92±0.23+0.55
−0.510.92±0.23+0.55
−0.510.92±0.23+0.55
−0.51 1 ABLIKIM 14J BES3 ψ(2S) → γK+K− η′(958)1Normalized to B(χ1 → K+K− η′(958)) branhing fration.�(π0 f0(980)→ π0π+π−

)/�total �39/��(π0 f0(980)→ π0π+π−
)/�total �39/��(π0 f0(980)→ π0π+π−
)/�total �39/��(π0 f0(980)→ π0π+π−
)/�total �39/�VALUE CL% DOCUMENT ID TECN COMMENT

<6× 10−6<6× 10−6<6× 10−6<6× 10−6 90 1 ABLIKIM 11D BES3 ψ(2S) → γπ0π+π−1ABLIKIM 11D reports [�(χ1(1P) → π0 f0(980) → π0π+π−
)/�total℄ × [B(ψ(2S) →

γχ1(1P))℄ < 6.0× 10−7 whih we divide by our best value B(ψ(2S) → γχ1(1P))= 9.75× 10−2.�(K+K∗(892)0π−+ ..)/�total �40/��(K+K∗(892)0π−+ ..)/�total �40/��(K+K∗(892)0π−+ ..)/�total �40/��(K+K∗(892)0π−+ ..)/�total �40/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT32±2132±2132±2132±21 1 TANENBAUM 78 MRK1 ψ(2S) → γχ11Estimated using B(ψ(2S) → γχ1(1P)) = 0.087. The errors do not ontain theunertainty in the ψ(2S) deay.�(K∗(892)0K∗(892)0)/�total �41/��(K∗(892)0K∗(892)0)/�total �41/��(K∗(892)0K∗(892)0)/�total �41/��(K∗(892)0K∗(892)0)/�total �41/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.44±0.36±0.031.44±0.36±0.031.44±0.36±0.031.44±0.36±0.03 28.4± 5.5 1,2 ABLIKIM 04H BES ψ(2S) → γK+K−π+π−1ABLIKIM 04H reports [�(χ1(1P) → K∗(892)0K∗(892)0)/�total℄ × [B(ψ(2S) →
γχ1(1P))℄ = (1.40±0.27±0.22)×10−4 whih we divide by our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2Assumes B(K∗(892)0 → K−π+) = 2/3.�(K+K−K0S K0S)/�total �42/��(K+K−K0S K0S)/�total �42/��(K+K−K0S K0S)/�total �42/��(K+K−K0S K0S)/�total �42/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT

<4<4<4<4 90 3.2 ± 2.4 1 ABLIKIM 05O BES2 ψ(2S) → χ1 γ1ABLIKIM 05O reports [�(χ1(1P) → K+K−K0S K0S )/�total℄ × [B(ψ(2S) →
γχ1(1P))℄ < 4.2× 10−5 whih we divide by our best value B(ψ(2S) → γχ1(1P))= 9.75× 10−2.�(K+K−K+K−)/�total �43/��(K+K−K+K−)/�total �43/��(K+K−K+K−)/�total �43/��(K+K−K+K−)/�total �43/�VALUE (units 10−3) DOCUMENT ID0.54±0.11 OUR FIT0.54±0.11 OUR FIT0.54±0.11 OUR FIT0.54±0.11 OUR FIT�(K+K−φ

)/�total �44/��(K+K−φ
)/�total �44/��(K+K−φ
)/�total �44/��(K+K−φ
)/�total �44/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.41±0.15±0.010.41±0.15±0.010.41±0.15±0.010.41±0.15±0.01 17 1 ABLIKIM 06T BES2 ψ(2S) → γ 2K+2K−1ABLIKIM 06T reports (0.46±0.16±0.06)×10−3 from a measurement of [�(χ1(1P) →K+K−φ
)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =(8.7 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) =(9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(K0K+π−φ+ ..)/�total �45/��(K0K+π−φ+ ..)/�total �45/��(K0K+π−φ+ ..)/�total �45/��(K0K+π−φ+ ..)/�total �45/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT3.27±0.28±0.463.27±0.28±0.463.27±0.28±0.463.27±0.28±0.46 ABLIKIM 15M BES3 ψ(2S) → γχ1�(K+K−π0φ)/�total �46/��(K+K−π0φ)/�total �46/��(K+K−π0φ)/�total �46/��(K+K−π0φ)/�total �46/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT1.62±0.12±0.281.62±0.12±0.281.62±0.12±0.281.62±0.12±0.28 ABLIKIM 15M BES3 ψ(2S) → γχ1

�(φπ+π−π0)/�total �47/��(φπ+π−π0)/�total �47/��(φπ+π−π0)/�total �47/��(φπ+π−π0)/�total �47/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.75±0.06±0.080.75±0.06±0.080.75±0.06±0.080.75±0.06±0.08 373 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ11Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ1 γ) = (9.2 ± 0.4)%.�(ωω
)/�total �48/��(ωω
)/�total �48/��(ωω
)/�total �48/��(ωω
)/�total �48/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT5.7±0.7±0.15.7±0.7±0.15.7±0.7±0.15.7±0.7±0.1 597 1 ABLIKIM 11K BES3 ψ(2S) → γ hadrons1ABLIKIM 11K reports (6.0 ± 0.3 ± 0.7)× 10−4 from a measurement of [�(χ1(1P) →

ωω
)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.2 ±0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = (9.75 ±0.24) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(ωK+K−)/�total �49/��(ωK+K−)/�total �49/��(ωK+K−)/�total �49/��(ωK+K−)/�total �49/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.78±0.04±0.080.78±0.04±0.080.78±0.04±0.080.78±0.04±0.08 628 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ11Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ1 γ) = (9.2 ± 0.4)%.�(ωφ
)/�total �50/��(ωφ
)/�total �50/��(ωφ
)/�total �50/��(ωφ
)/�total �50/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.21±0.06±0.010.21±0.06±0.010.21±0.06±0.010.21±0.06±0.01 15 1 ABLIKIM 11K BES3 ψ(2S) → γ hadrons1ABLIKIM 11K reports (0.22±0.06±0.02)×10−4 from a measurement of [�(χ1(1P) →

ωφ
)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.2 ±0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = (9.75 ±0.24) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(φφ)/�total �51/��(φφ)/�total �51/��(φφ)/�total �51/��(φφ)/�total �51/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.2±0.5±0.14.2±0.5±0.14.2±0.5±0.14.2±0.5±0.1 366 1 ABLIKIM 11K BES3 ψ(2S) → γ hadrons1ABLIKIM 11K reports (4.4 ± 0.3 ± 0.5)× 10−4 from a measurement of [�(χ1(1P) →

φφ
)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.2 ±0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = (9.75 ±0.24) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(pp)/�total �52/��(pp)/�total �52/��(pp)/�total �52/��(pp)/�total �52/�VALUE (units 10−4) DOCUMENT ID0.760±0.034 OUR FIT0.760±0.034 OUR FIT0.760±0.034 OUR FIT0.760±0.034 OUR FIT�(ppπ0)/�total �53/��(ppπ0)/�total �53/��(ppπ0)/�total �53/��(ppπ0)/�total �53/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.155±0.018 OUR AVERAGE0.155±0.018 OUR AVERAGE0.155±0.018 OUR AVERAGE0.155±0.018 OUR AVERAGE0.163±0.019±0.004 1 ONYISI 10 CLE3 ψ(2S) → γ ppX0.112±0.047±0.003 2 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ONYISI 10 reports (1.75 ± 0.16 ± 0.13 ± 0.11) × 10−4 from a measurement of[�(χ1(1P) → ppπ0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →

γχ1(1P)) = (9.07±0.11±0.54)×10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2ATHAR 07 reports (1.2 ± 0.5 ± 0.1) × 10−4 from a measurement of [�(χ1(1P) →ppπ0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =(9.07± 0.11± 0.54)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(ppη)/�total �54/��(ppη)/�total �54/��(ppη)/�total �54/��(ppη)/�total �54/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT0.145±0.024±0.0040.145±0.024±0.0040.145±0.024±0.0040.145±0.024±0.004 1 ONYISI 10 CLE3 ψ(2S) → γ ppX

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.15 90 2 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ONYISI 10 reports (1.56 ± 0.22 ± 0.14 ± 0.10) × 10−4 from a measurement of[�(χ1(1P) → pp η)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →

γχ1(1P)) = (9.07±0.11±0.54)×10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2ATHAR 07 reports < 0.16×10−3 from a measurement of [�(χ1(1P) → pp η)/�total℄× [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.07±0.11±0.54)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(ppω)/�total �55/��(ppω)/�total �55/��(ppω)/�total �55/��(ppω)/�total �55/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.212±0.030±0.0050.212±0.030±0.0050.212±0.030±0.0050.212±0.030±0.005 1 ONYISI 10 CLE3 ψ(2S) → γ ppX1ONYISI 10 reports (2.28 ± 0.28 ± 0.16 ± 0.14) × 10−4 from a measurement of[�(χ1(1P) → ppω)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (9.07±0.11±0.54)×10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.
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χ1(1P)�(ppφ)/�total �56/��(ppφ)/�total �56/��(ppφ)/�total �56/��(ppφ)/�total �56/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<1.7<1.7<1.7<1.7 90 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports < 1.82 × 10−5 from a measurement of [�(χ1(1P) → ppφ)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.2 ± 0.4)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(ppπ+π−
)/�total �57/��(ppπ+π−
)/�total �57/��(ppπ+π−
)/�total �57/��(ppπ+π−
)/�total �57/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.50±0.19 OUR EVALUATION0.50±0.19 OUR EVALUATION0.50±0.19 OUR EVALUATION0.50±0.19 OUR EVALUATION Treating systemati error as orrelated.0.50±0.19 OUR AVERAGE0.50±0.19 OUR AVERAGE0.50±0.19 OUR AVERAGE0.50±0.19 OUR AVERAGE0.46±0.12±0.15 1 BAI 99B BES ψ(2S) → γχ11.08±0.77±0.05 1 TANENBAUM 78 MRK1 ψ(2S) → γχ11Resaled by us using B(ψ(2S) → γχ1) = (8.8 ± 0.4)% and B(ψ(2S) →J/ψ(1S)π+π−) = (32.6 ± 0.5)%.�(ppπ0π0)/�total �58/��(ppπ0π0)/�total �58/��(ppπ0π0)/�total �58/��(ppπ0π0)/�total �58/�VALUE (%) CL% DOCUMENT ID TECN COMMENT

<0.05 90 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports < 0.05 % from a measurement of [�(χ1(1P) → ppπ0π0)/�total℄ ×[B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.07 ± 0.11 ± 0.54)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(ppK+K− (non-resonant))/�total �59/��(ppK+K− (non-resonant))/�total �59/��(ppK+K− (non-resonant))/�total �59/��(ppK+K− (non-resonant))/�total �59/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.27±0.22±0.031.27±0.22±0.031.27±0.22±0.031.27±0.22±0.03 82 ± 9 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports (1.35±0.15±0.19)×10−4 from a measurement of [�(χ1(1P) →ppK+K− (non-resonant))/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(ppK0S K0S)/�total �60/��(ppK0S K0S)/�total �60/��(ppK0S K0S)/�total �60/��(ppK0S K0S)/�total �60/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<4.5<4.5<4.5<4.5 90 1 ABLIKIM 06D BES2 ψ(2S) → γχ11Using B(ψ(2S) → χ1 γ) (9.1 ± 0.6)%.�(pnπ−)/�total �61/��(pnπ−)/�total �61/��(pnπ−)/�total �61/��(pnπ−)/�total �61/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.8±0.5±0.13.8±0.5±0.13.8±0.5±0.13.8±0.5±0.1 1412 1 ABLIKIM 12J BES3 ψ(2S) → γ pnπ−1ABLIKIM 12J reports [�(χ1(1P) → pnπ−)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ =(0.37 ± 0.02± 0.04)×10−4 whih we divide by our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(pnπ+)/�total �62/��(pnπ+)/�total �62/��(pnπ+)/�total �62/��(pnπ+)/�total �62/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.9±0.5±0.13.9±0.5±0.13.9±0.5±0.13.9±0.5±0.1 1625 1 ABLIKIM 12J BES3 ψ(2S) → γ p nπ+1ABLIKIM 12J reports [�(χ1(1P) → pnπ+)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ =(0.38 ± 0.02± 0.04)×10−4 whih we divide by our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(pnπ−π0)/�total �63/��(pnπ−π0)/�total �63/��(pnπ−π0)/�total �63/��(pnπ−π0)/�total �63/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT10.3±1.1±0.210.3±1.1±0.210.3±1.1±0.210.3±1.1±0.2 1082 1 ABLIKIM 12J BES3 ψ(2S) → γ pnπ−π01ABLIKIM 12J reports [�(χ1(1P) → pnπ−π0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ =(1.00 ± 0.05± 0.10)×10−4 whih we divide by our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(pnπ+π0)/�total �64/��(pnπ+π0)/�total �64/��(pnπ+π0)/�total �64/��(pnπ+π0)/�total �64/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT10.1±1.1±0.210.1±1.1±0.210.1±1.1±0.210.1±1.1±0.2 1261 1 ABLIKIM 12J BES3 ψ(2S) → γ p nπ+π01ABLIKIM 12J reports [�(χ1(1P) → pnπ+π0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ =(0.98 ± 0.05± 0.10)×10−4 whih we divide by our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(��)/�total �65/��(��)/�total �65/��(��)/�total �65/��(��)/�total �65/�VALUE (units 10−4) DOCUMENT ID1.14±0.11 OUR FIT1.14±0.11 OUR FIT1.14±0.11 OUR FIT1.14±0.11 OUR FIT�(��π+π−
)/�total �66/��(��π+π−
)/�total �66/��(��π+π−
)/�total �66/��(��π+π−
)/�total �66/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT29±5±129±5±129±5±129±5±1 105 1 ABLIKIM 12I BES3 ψ(2S) → γ��π+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<150 90 2 ABLIKIM 06D BES2 ψ(2S) → γχ1

1ABLIKIM 12I reports (31.1 ± 3.4 ± 3.9)× 10−5 from a measurement of [�(χ1(1P) →��π+π−
)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =(9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) =(9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2Using B(ψ(2S) → χ1 γ) (9.1 ± 0.6)%.�(��π+π− (non-resonant))/�total �67/��(��π+π− (non-resonant))/�total �67/��(��π+π− (non-resonant))/�total �67/��(��π+π− (non-resonant))/�total �67/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT25±6±125±6±125±6±125±6±1 13 1 ABLIKIM 12I BES3 ψ(2S) → γ��π+π−1ABLIKIM 12I reports (26.2 ± 5.5 ± 3.3)× 10−5 from a measurement of [�(χ1(1P) →��π+π− (non-resonant))/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →

γχ1(1P)) = (9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(� (1385)+�π−+ ..)/�total �68/��(� (1385)+�π−+ ..)/�total �68/��(� (1385)+�π−+ ..)/�total �68/��(� (1385)+�π−+ ..)/�total �68/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<13<13<13<13 90 1 ABLIKIM 12I BES3 ψ(2S) → γ�(1385)+�π−1ABLIKIM 12I reports < 14 × 10−5 from a measurement of [�(χ1(1P) →�(1385)+�π−+ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = 9.75× 10−2.�(� (1385)−�π++ ..)/�total �69/��(� (1385)−�π++ ..)/�total �69/��(� (1385)−�π++ ..)/�total �69/��(� (1385)−�π++ ..)/�total �69/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<13<13<13<13 90 1 ABLIKIM 12I BES3 ψ(2S) → γ�(1385)−�π+1ABLIKIM 12I reports < 14 × 10−5 from a measurement of [�(χ1(1P) →�(1385)−�π++ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = 9.75× 10−2.�(K+p�)/�total �70/��(K+p�)/�total �70/��(K+p�)/�total �70/��(K+p�)/�total �70/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.1±0.4 OUR AVERAGE4.1±0.4 OUR AVERAGE4.1±0.4 OUR AVERAGE4.1±0.4 OUR AVERAGE Error inludes sale fator of 1.2.4.2±0.4±0.1 3k 1,2 ABLIKIM 13D BES3 ψ(2S) → γ�pK+3.1±0.9±0.1 3 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ABLIKIM 13D reports (4.5 ± 0.2 ± 0.4)× 10−4 from a measurement of [�(χ1(1P) →K+ p�)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =(9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) =(9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2Using B(� → pπ−) = 63.9%.3ATHAR 07 reports (3.3 ± 0.9 ± 0.4) × 10−4 from a measurement of [�(χ1(1P) →K+ p�)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =(9.07± 0.11± 0.54)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(K+p�(1520)+ ..)/�total �71/��(K+p�(1520)+ ..)/�total �71/��(K+p�(1520)+ ..)/�total �71/��(K+p�(1520)+ ..)/�total �71/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.71±0.44±0.041.71±0.44±0.041.71±0.44±0.041.71±0.44±0.04 48 ± 10 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports (1.81±0.38±0.28)×10−4 from a measurement of [�(χ1(1P) →K+ p�(1520)+ ..)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(�(1520)�(1520))/�total �72/��(�(1520)�(1520))/�total �72/��(�(1520)�(1520))/�total �72/��(�(1520)�(1520))/�total �72/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<0.9<0.9<0.9<0.9 90 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports < 1.00 × 10−4 from a measurement of [�(χ1(1P) →�(1520)�(1520))/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = 9.75× 10−2.�(�0�0)/�total �73/��(�0�0)/�total �73/��(�0�0)/�total �73/��(�0�0)/�total �73/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT

<0.4<0.4<0.4<0.4 90 3.8 ± 2.5 1 NAIK 08 CLEO ψ(2S) → γ�0�0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.6 90 2 ABLIKIM 13H BES3 ψ(2S) → γ�0�01NAIK 08 reports < 0.44×10−4 from a measurement of [�(χ1(1P) → �0�0)/�total℄

× [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.07±0.11±0.54)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = 9.75× 10−2.2ABLIKIM 13H reports < 0.62× 10−4 from a measurement of [�(χ1(1P) → �0�0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.2 ± 0.4)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = 9.75× 10−2.
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χ1(1P)�(�+�−)/�total �74/��(�+�−)/�total �74/��(�+�−)/�total �74/��(�+�−)/�total �74/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT
<0.6<0.6<0.6<0.6 90 4.3 ± 2.3 1 NAIK 08 CLEO ψ(2S) → γ�+�−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.8 90 2 ABLIKIM 13H BES3 ψ(2S) → γ�+�−1NAIK 08 reports < 0.65 × 10−4 from a measurement of [�(χ1(1P) → �+�−)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.07 ±0.11 ± 0.54) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) =9.75 × 10−2.2ABLIKIM 13H reports < 0.87×10−4 from a measurement of [�(χ1(1P) → �+�−)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.2 ± 0.4)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(� (1385)+� (1385)−)/�total �75/��(� (1385)+� (1385)−)/�total �75/��(� (1385)+� (1385)−)/�total �75/��(� (1385)+� (1385)−)/�total �75/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<9<9<9<9 90 1 ABLIKIM 12I BES3 ψ(2S) → γ��π+π−1ABLIKIM 12I reports < 10 × 10−5 from a measurement of [�(χ1(1P) →�(1385)+�(1385)−)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →

γχ1(1P)) = (9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = 9.75× 10−2.�(� (1385)−� (1385)+)/�total �76/��(� (1385)−� (1385)+)/�total �76/��(� (1385)−� (1385)+)/�total �76/��(� (1385)−� (1385)+)/�total �76/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<5<5<5<5 90 1 ABLIKIM 12I BES3 ψ(2S) → γ��π+π−1ABLIKIM 12I reports < 5.7 × 10−5 from a measurement of [�(χ1(1P) →�(1385)−�(1385)+)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) →
γχ1(1P)) = (9.2 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ1(1P)) = 9.75× 10−2.�(K−��++ ..)/�total �77/��(K−��++ ..)/�total �77/��(K−��++ ..)/�total �77/��(K−��++ ..)/�total �77/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.35±0.24±0.031.35±0.24±0.031.35±0.24±0.031.35±0.24±0.03 49 1 ABLIKIM 15I BES3 ψ(2S) → γK−��++ ..1ABLIKIM 15I reports [�(χ1(1P) → K−��++ ..)/�total℄ × [B(ψ(2S) →
γχ1(1P))℄ = (1.32±0.20±0.12)×10−5 whih we divide by our best value B(ψ(2S) →
γχ1(1P)) = (9.75 ± 0.24) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(� 0� 0)/�total �78/��(� 0� 0)/�total �78/��(� 0� 0)/�total �78/��(� 0� 0)/�total �78/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT

<0.6<0.6<0.6<0.6 90 1.7 ± 2.4 1 NAIK 08 CLEO ψ(2S) → γ�0�01NAIK 08 reports < 0.60×10−4 from a measurement of [�(χ1(1P) → �0�0)/�total℄
× [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.07±0.11±0.54)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(�−�+)/�total �79/��(�−�+)/�total �79/��(�−�+)/�total �79/��(�−�+)/�total �79/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT0.80±0.21±0.020.80±0.21±0.020.80±0.21±0.020.80±0.21±0.02 16.4± 4.3 1 NAIK 08 CLEO ψ(2S) → γ�+�−

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 3.4 90 2 ABLIKIM 06D BES2 ψ(2S) → γχ11NAIK 08 reports (0.86 ± 0.22 ± 0.08) × 10−4 from a measurement of [�(χ1(1P) →�−�+)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) =(9.07± 0.11± 0.54)×10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2Using B(ψ(2S) → χ1 γ) (9.1 ± 0.6)%.
[�(π+π−

)+�(K+K−)]/�total �80/�[�(π+π−
)+�(K+K−)]/�total �80/�[�(π+π−
)+�(K+K−)]/�total �80/�[�(π+π−
)+�(K+K−)]/�total �80/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<21<21<21<21 1 FELDMAN 77 MRK1 ψ(2S) → γχ1
• • • We do not use the following data for averages, �ts, limits, et. • • •
<38 90 1 BRANDELIK 79B DASP ψ(2S) → γχ11Estimated using B(ψ(2S) → γχ1(1P)) = 0.087. The errors do not ontain theunertainty in the ψ(2S) deay.�(K0S K0S)/�total �81/��(K0S K0S)/�total �81/��(K0S K0S)/�total �81/��(K0S K0S)/�total �81/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<0.6<0.6<0.6<0.6 90 1 ABLIKIM 05O BES2 ψ(2S) → χ1 γ1ABLIKIM 05O reports [�(χ1(1P) → K0S K0S )/�total℄ × [B(ψ(2S) → γχ1(1P))℄

< 0.6×10−5 whih we divide by our best value B(ψ(2S) → γχ1(1P)) = 9.75×10−2.�(η π+π−
)/�total �82/��(η π+π−
)/�total �82/��(η π+π−
)/�total �82/��(η π+π−
)/�total �82/�VALUE CL% DOCUMENT ID TECN COMMENT

<3.2× 10−3<3.2× 10−3<3.2× 10−3<3.2× 10−3 90 1,2 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ1
• • • We do not use the following data for averages, �ts, limits, et. • • •
<4.4× 10−3 90 1,3 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ11Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ1 γ) = (9.2 ± 0.4)%.2Using the η → K0S K±π∓ deays.3Using the η → K+K−π0 deays.

RADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYS�(γ J/ψ(1S))/�total �83/��(γ J/ψ(1S))/�total �83/��(γ J/ψ(1S))/�total �83/��(γ J/ψ(1S))/�total �83/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT34.3 ±1.0 OUR FIT34.3 ±1.0 OUR FIT34.3 ±1.0 OUR FIT34.3 ±1.0 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •34.75±0.11±1.70 1.9M 1 ABLIKIM 17U BES3 e+ e− → γX37.9 ±0.8 ±2.1 2 ADAM 05A CLEO e+ e− → ψ(2S) → γχ11Not independent from B( ψ(2S) → γχ1(1P)) and the produt B( ψ(2S) →

γχ1(1P)) × B( χ1(1P) → γ J/ψ(1S)) also measured in ABLIKIM 17U.2Uses B(ψ(2S) → γχ1 → γ γ J/ψ) from ADAM 05A and B(ψ(2S) → γχ1) fromATHAR 04.�(γ ρ0)/�total �84/��(γ ρ0)/�total �84/��(γ ρ0)/�total �84/��(γ ρ0)/�total �84/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT216±17 OUR AVERAGE216±17 OUR AVERAGE216±17 OUR AVERAGE216±17 OUR AVERAGE215±22±5 432 ± 25 1 ABLIKIM 11E BES3 ψ(2S) → γ γ ρ0217±24±5 186 ± 15 2 BENNETT 08A CLEO ψ(2S) → γ γ ρ01ABLIKIM 11E reports (228 ± 13 ± 22)× 10−6 from a measurement of [�(χ1(1P) →
γ ρ0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.2 ±0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = (9.75 ±0.24) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2BENNETT 08A reports (243 ± 19 ± 22)×10−6 from a measurement of [�(χ1(1P) →
γ ρ0)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (8.7 ±0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = (9.75 ±0.24) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(γω)/�total �85/��(γω)/�total �85/��(γω)/�total �85/��(γω)/�total �85/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT68± 8 OUR AVERAGE68± 8 OUR AVERAGE68± 8 OUR AVERAGE68± 8 OUR AVERAGE66± 9±2 136 ± 14 1 ABLIKIM 11E BES3 ψ(2S) → γ γω74±17±2 39 ± 7 2 BENNETT 08A CLEO ψ(2S) → γ γω1ABLIKIM 11E reports (69.7 ± 7.2± 6.6)×10−6 from a measurement of [�(χ1(1P) →
γω

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.2 ±0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = (9.75 ±0.24) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2BENNETT 08A reports (83 ± 15 ± 12)× 10−6 from a measurement of [�(χ1(1P) →
γω

)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (8.7 ±0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = (9.75 ±0.24) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(γφ)/�total �86/��(γφ)/�total �86/��(γφ)/�total �86/��(γφ)/�total �86/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT24±5±124±5±124±5±124±5±1 43 ± 9 1 ABLIKIM 11E BES3 ψ(2S) → γ γφ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<23 90 5.2 ± 3.1 2 BENNETT 08A CLEO ψ(2S) → γ γφ1ABLIKIM 11E reports (25.8 ± 5.2± 2.3)×10−6 from a measurement of [�(χ1(1P) →

γφ
)/�total℄ × [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.2 ±0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = (9.75 ±0.24) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2BENNETT 08A reports < 26×10−6 from a measurement of [�(χ1(1P) → γφ

)/�total℄
× [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (8.7 ± 0.4)× 10−2,whih we resale to our best value B(ψ(2S) → γχ1(1P)) = 9.75× 10−2.�(γ γ)/�total �87/��(γ γ)/�total �87/��(γ γ)/�total �87/��(γ γ)/�total �87/�VALUE CL% DOCUMENT ID TECN COMMENT

< 6.3× 10−6< 6.3× 10−6< 6.3× 10−6< 6.3× 10−6 90 ABLIKIM 17AE BES3 ψ(2S) → γχ1 → 3γ
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 3.5× 10−5 90 ECKLUND 08A CLEO ψ(2S) → γχ1 → 3γ
<150 × 10−5 90 1 YAMADA 77 DASP e+ e− → 3γ1Estimated using B(ψ(2S) → γχ1(1P)) = 0.087. The errors do not ontain theunertainty in the ψ(2S) deay.�(e+ e− J/ψ(1S))/�total �88/��(e+ e− J/ψ(1S))/�total �88/��(e+ e− J/ψ(1S))/�total �88/��(e+ e− J/ψ(1S))/�total �88/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT3.65±0.23±0.093.65±0.23±0.093.65±0.23±0.093.65±0.23±0.09 1.9k 1 ABLIKIM 17I BES3 ψ(2S) → γ e+ e− J/ψ1ABLIKIM 17I reports (3.73± 0.09± 0.25)×10−3 from a measurement of [�(χ1(1P) →e+ e− J/ψ(1S))/�total℄× [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P))= (9.55 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P))= (9.75 ± 0.24)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �88/�83�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �88/�83�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �88/�83�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �88/�83VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT10.1±0.3±0.510.1±0.3±0.510.1±0.3±0.510.1±0.3±0.5 1.9k 1 ABLIKIM 17I BES3 ψ(2S) → e+ e− γ J/ψ
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χ1(1P)1Uses B( ψ(2S) → γχ1(1P)) × B( χ1(1P) → γ J/ψ(1S)) = (351.8 ± 1.0 ± 12.0)×10−4 from ABLIKIM 17N and aounts for ommon systemati errors.

χ1(1P) CROSS-PARTICLE BRANCHING RATIOSχ1(1P) CROSS-PARTICLE BRANCHING RATIOSχ1(1P) CROSS-PARTICLE BRANCHING RATIOSχ1(1P) CROSS-PARTICLE BRANCHING RATIOS�(χ1(1P)→ pp)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �52/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ pp)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �52/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ pp)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �52/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ pp)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �52/�× �ψ(2S)140 /�ψ(2S)11VALUE (units 10−5) DOCUMENT ID TECN COMMENT2.14±0.10 OUR FIT2.14±0.10 OUR FIT2.14±0.10 OUR FIT2.14±0.10 OUR FIT1.1 ±1.01.1 ±1.01.1 ±1.01.1 ±1.0 1 BAI 98I BES ψ(2S) → γχ1 → γ p p1Calulated by us. The value for B(χ1 → pp) reported in BAI 98I is derived usingB(ψ(2S) → γχ1) = (8.7± 0.8)% and B(ψ(2S) → J/ψ(1S)π+π−) = (32.4± 2.6)%[BAI 98D℄.�(χ1(1P)→ ��)/�total × �(ψ(2S)→ γχ1(1P))/�total�65/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ ��)/�total × �(ψ(2S)→ γχ1(1P))/�total�65/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ ��)/�total × �(ψ(2S)→ γχ1(1P))/�total�65/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ ��)/�total × �(ψ(2S)→ γχ1(1P))/�total�65/�× �ψ(2S)140 /�ψ(2S)VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT11.1±1.1 OUR FIT11.1±1.1 OUR FIT11.1±1.1 OUR FIT11.1±1.1 OUR FIT10.9±1.1 OUR AVERAGE10.9±1.1 OUR AVERAGE10.9±1.1 OUR AVERAGE10.9±1.1 OUR AVERAGE11.2±1.0±0.9 136 1 ABLIKIM 13H BES3 ψ(2S) → γ��10.5±1.6±0.6 46 ± 7 2 NAIK 08 CLEO ψ(2S) → γ��1Calulated by us. ABLIKIM 13H reports B(χ1 → ��) = (12.2 ± 1.1 ± 1.1) × 10−5from a measurement of B(χ1 → ��) × B(ψ(2S) → γχ1) assuming B(ψ(2S) →

γχ1) = (9.2 ± 0.4)%.2Calulated by us. NAIK 08 reports B(χ1 → ��) = (11.6 ± 1.8 ± 0.7 ± 0.7)× 10−5using B(ψ(2S) → γχ1) = (9.07 ± 0.11 ± 0.54)%.�(χ1(1P)→ ��)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �65/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ ��)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �65/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ ��)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �65/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ ��)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �65/�× �ψ(2S)140 /�ψ(2S)11VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.20±0.30 OUR FIT3.20±0.30 OUR FIT3.20±0.30 OUR FIT3.20±0.30 OUR FIT7.1 +2.8

−2.4 ±1.37.1 +2.8
−2.4 ±1.37.1 +2.8
−2.4 ±1.37.1 +2.8
−2.4 ±1.3 9.0+3.5

−3.1 1 BAI 03E BES ψ(2S) → γ��1BAI 03E reports [ B(χ1 → ��) B(ψ(2S) → γχ1) / B(ψ(2S) → J/ψπ+π−) ℄ ×[B2(� → π− p) / B(J/ψ → pp) ℄ = (1.33+0.52
−0.46 ± 0.25)%. We alulate from thismeasurement the presented value using B(� → π− p) = (63.9 ± 0.5)% and B(J/ψ →pp) = (2.17 ± 0.07) × 10−3.�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�total�83/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�total�83/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�total�83/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�total�83/�× �ψ(2S)140 /�ψ(2S)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT3.34 ±0.06 OUR FIT3.34 ±0.06 OUR FIT3.34 ±0.06 OUR FIT3.34 ±0.06 OUR FIT3.24 ±0.16 OUR AVERAGE3.24 ±0.16 OUR AVERAGE3.24 ±0.16 OUR AVERAGE3.24 ±0.16 OUR AVERAGE Error inludes sale fator of 2.1. See the ideogram below.3.518±0.010±0.120 143k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ J/ψ3.442±0.010±0.132 1.9M ABLIKIM 17U BES3 e+ e− → γX2.81 ±0.05 ±0.23 13k BAI 04I BES2 ψ(2S) → J/ψγγ2.56 ±0.12 ±0.20 GAISER 86 CBAL ψ(2S) → γX2.78 ±0.30 2 OREGLIA 82 CBAL ψ(2S) → γχ12.2 ±0.5 3 BRANDELIK 79B DASP ψ(2S) → γχ12.9 ±0.5 3 BARTEL 78B CNTR ψ(2S) → γχ15.0 ±1.5 4 BIDDICK 77 CNTR e+ e− → γX2.8 ±0.9 2 WHITAKER 76 MRK1 e+ e−

• • • We do not use the following data for averages, �ts, limits, et. • • •3.377±0.009±0.183 142k 5 ABLIKIM 12O BES3 ψ(2S) → γχ13.56 ±0.03 ±0.12 24.9k 6 MENDEZ 08 CLEO ψ(2S) → γχ13.44 ±0.06 ±0.13 3.7k 7 ADAM 05A CLEO Repl. by MENDEZ 08
WEIGHTED AVERAGE
3.24±0.16 (Error scaled by 2.1)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

WHITAKER 76 MRK1
BIDDICK 77 CNTR
BARTEL 78B CNTR 0.5
BRANDELIK 79B DASP 4.3
OREGLIA 82 CBAL 2.3
GAISER 86 CBAL 8.5
BAI 04I BES2 3.3
ABLIKIM 17U BES3 2.3
ABLIKIM 17N BES3 5.3

χ2

      26.6
(Confidence Level = 0.0002)

1 2 3 4 5 6�(χ1(1P) → γ J/ψ(1S))/�total × �(ψ(2S) → γχ1(1P))/�total(units 10−2)1Uses B( J/ψ → e+ e−) = (5.971 ± 0.032)% and B( J/ψ → µ+µ−) = (5.961 ±0.033)%.

2Realulated by us using B(J/ψ(1S) → ℓ+ ℓ−) = 0.1181 ± 0.0020.3Realulated by us using B(J/ψ(1S) → µ+µ−) = 0.0588 ± 0.0010.4Assumes isotropi gamma distribution.5 Superseded by ABLIKIM 17N.6Not independent from other measurements of MENDEZ 08.7Not independent from other values reported by ADAM 05A.�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)anything) �83/�× �ψ(2S)140 /�ψ(2S)9�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)anything) �83/�× �ψ(2S)140 /�ψ(2S)9�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)anything) �83/�× �ψ(2S)140 /�ψ(2S)9�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)anything) �83/�× �ψ(2S)140 /�ψ(2S)9�83/�× �ψ(2S)140 /�ψ(2S)9 = �83/� × �ψ(2S)140 /(�ψ(2S)11 +�ψ(2S)12 +�ψ(2S)13 +0.343�ψ(2S)140 +0.190�ψ(2S)141 )VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT5.44±0.10 OUR FIT5.44±0.10 OUR FIT5.44±0.10 OUR FIT5.44±0.10 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •5.70±0.04±0.15 24.9k 1 MENDEZ 08 CLEO ψ(2S) → γχ15.77±0.10±0.12 3.7k ADAM 05A CLEO Repl. by MENDEZ 081Not independent from other measurements of MENDEZ 08.�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �83/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �83/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �83/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �83/�× �ψ(2S)140 /�ψ(2S)11VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT9.63±0.17 OUR FIT9.63±0.17 OUR FIT9.63±0.17 OUR FIT9.63±0.17 OUR FIT10.15±0.28 OUR AVERAGE10.15±0.28 OUR AVERAGE10.15±0.28 OUR AVERAGE10.15±0.28 OUR AVERAGE10.17±0.07±0.27 24.9k MENDEZ 08 CLEO ψ(2S) → γχ112.6 ±0.3 ±3.8 3k 1 ABLIKIM 04B BES ψ(2S) → J/ψX8.5 ±2.1 2 HIMEL 80 MRK2 ψ(2S) → γχ1

• • • We do not use the following data for averages, �ts, limits, et. • • •10.24±0.17±0.23 3.7k 3 ADAM 05A CLEO Repl. by MENDEZ 081From a �t to the J/ψ reoil mass spetra.2The value for B(ψ(2S) → γχ1)×B(χ1 → γ J/ψ(1S)) quoted in HIMEL 80 isderived using B(ψ(2S) → J/ψ(1S)π+π−) = (33 ± 3)% and B(J/ψ(1S) → ℓ+ ℓ−)= 0.138 ± 0.018. Calulated by us using B(J/ψ(1S) → ℓ+ ℓ−) = 0.1181 ± 0.0020.3Not independent from other values reported by ADAM 05A.�(χ1(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ1(1P))/�total�17/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ1(1P))/�total�17/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ1(1P))/�total�17/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ1(1P))/�total�17/�× �ψ(2S)140 /�ψ(2S)VALUE (units 10−4) DOCUMENT ID TECN COMMENT6.8±0.5 OUR FIT6.8±0.5 OUR FIT6.8±0.5 OUR FIT6.8±0.5 OUR FIT7.2±0.6 OUR AVERAGE7.2±0.6 OUR AVERAGE7.2±0.6 OUR AVERAGE7.2±0.6 OUR AVERAGE7.3±0.5±0.5 1 ATHAR 07 CLEO ψ(2S) → γK0S K+π−7.0±0.5±0.9 2 ABLIKIM 06R BES2 ψ(2S) → γχ11Calulated by us. The value of B(χ1 → K0K+π−+ ..) reported by ATHAR 07was derived using B(ψ(2S) → γχ1(1P)) = (9.07 ± 0.11 ± 0.54)%.2Calulated by us. ABLIKIM 06R reports B(χ1 → K0S K+π−) = (4.0 ± 0.3 ± 0.5)×10−3. We use B(ψ(2S) → γχ1) = (8.7 ± 0.4) × 10−2.�(χ1(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �17/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �17/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �17/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �17/�× �ψ(2S)140 /�ψ(2S)11VALUE (units 10−4) DOCUMENT ID TECN COMMENT19.6±1.6 OUR FIT19.6±1.6 OUR FIT19.6±1.6 OUR FIT19.6±1.6 OUR FIT13.2±2.4±3.213.2±2.4±3.213.2±2.4±3.213.2±2.4±3.2 1 BAI 99B BES ψ(2S) → γK0S K+π−1Calulated by us. The value of B(χ1 → K0S K+π−) reported by BAI 99B was derivedusing B(ψ(2S) → γχ1(1P)) = (8.7± 0.8)% and B(ψ(2S) → J/ψπ+ π−) = (32.4±2.6)% [BAI 98D℄.�(χ1(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ1(1P))/�total�43/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ1(1P))/�total�43/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ1(1P))/�total�43/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ1(1P))/�total�43/�× �ψ(2S)140 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.53±0.11 OUR FIT0.53±0.11 OUR FIT0.53±0.11 OUR FIT0.53±0.11 OUR FIT0.61±0.11±0.080.61±0.11±0.080.61±0.11±0.080.61±0.11±0.08 54 1 ABLIKIM 06T BES2 ψ(2S) → γK+K+K−K−1Calulated by us. The value of B(χ1 → 2K+2K−) reported by ABLIKIM 06T wasderived using B(ψ(2S) → γχ1(1P)) = (8.7 ± 0.8)%.�(χ1(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �43/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �43/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �43/�× �ψ(2S)140 /�ψ(2S)11�(χ1(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ1(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �43/�× �ψ(2S)140 /�ψ(2S)11VALUE (units 10−4) DOCUMENT ID TECN COMMENT1.52±0.31 OUR FIT1.52±0.31 OUR FIT1.52±0.31 OUR FIT1.52±0.31 OUR FIT1.13±0.40±0.291.13±0.40±0.291.13±0.40±0.291.13±0.40±0.29 1 BAI 99B BES ψ(2S) → γK+K+K−K−1Calulated by us. The value of B(χ1 → 2K+2K−) reported by BAI 99B was derivedusing B(ψ(2S) → γχ1(1P)) = (8.7± 0.8)% and B(ψ(2S) → J/ψπ+ π−) = (32.4±2.6)% [BAI 98D℄.
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χ1(1P), h(1P)�(χ1(1P)→ pp)/�total × �(ψ(2S)→ γχ1(1P))/�total�52/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ pp)/�total × �(ψ(2S)→ γχ1(1P))/�total�52/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ pp)/�total × �(ψ(2S)→ γχ1(1P))/�total�52/�× �ψ(2S)140 /�ψ(2S)�(χ1(1P)→ pp)/�total × �(ψ(2S)→ γχ1(1P))/�total�52/�× �ψ(2S)140 /�ψ(2S)VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT7.41±0.35 OUR FIT7.41±0.35 OUR FIT7.41±0.35 OUR FIT7.41±0.35 OUR FIT7.8 ±0.6 OUR AVERAGE7.8 ±0.6 OUR AVERAGE7.8 ±0.6 OUR AVERAGE7.8 ±0.6 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogram below.7.9 ±0.4 ±0.3 453 ABLIKIM 13V BES3 ψ(2S) → γ pp8.2 ±0.7 ±0.4 141 ± 13 1 NAIK 08 CLEO ψ(2S) → γ pp4.8 +1.4

−1.3 ±0.6 18.2+5.5
−4.9 BAI 04F BES ψ(2S) → γχ1(1P) → γ p p1Calulated by us. NAIK 08 reports B(χ1 → pp) = (9.0 ± 0.8 ± 0.4 ± 0.5) × 10−5using B(ψ(2S) → γχ1) = (9.07 ± 0.11 ± 0.54)%.

WEIGHTED AVERAGE
7.8±0.6 (Error scaled by 1.4)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

BAI 04F BES 3.8
NAIK 08 CLEO 0.3
ABLIKIM 13V BES3 0.1

χ2

       4.2
(Confidence Level = 0.125)

0 5 10 15 20�(χ1(1P) → pp)/�total × �(ψ(2S)→ γχ1(1P))/�total (units 10−6)MULTIPOLE AMPLITUDES IN χ1(1P) → γ J/ψ(1S)MULTIPOLE AMPLITUDES IN χ1(1P) → γ J/ψ(1S)MULTIPOLE AMPLITUDES IN χ1(1P) → γ J/ψ(1S)MULTIPOLE AMPLITUDES IN χ1(1P) → γ J/ψ(1S)a2 = M2/√E12 +M22 Magneti quadrupole frational transition amplitudea2 = M2/√E12 +M22 Magneti quadrupole frational transition amplitudea2 = M2/√E12 +M22 Magneti quadrupole frational transition amplitudea2 = M2/√E12 +M22 Magneti quadrupole frational transition amplitudeVALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT
−6.7 ±0.9 OUR AVERAGE−6.7 ±0.9 OUR AVERAGE−6.7 ±0.9 OUR AVERAGE−6.7 ±0.9 OUR AVERAGE Error inludes sale fator of 2.6. See the ideogram below.
−7.40±0.33±0.34 164k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ ℓ+ ℓ−
−6.26±0.63±0.24 39k ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−0.2 ±3.2 ±0.4 2090 AMBROGIANI 02 E835 pp → χ1 → J/ψγ

−0.2 +0.8
−2.0 921 OREGLIA 82 CBAL ψ(2S) → χ1 γ → J/ψγγ1Correlated with b2 with orrelation oeÆient ρa2 b2 = 0.133.

WEIGHTED AVERAGE
-6.7±0.9 (Error scaled by 2.6)

OREGLIA 82 CBAL 10.5
AMBROGIANI 02 E835
ARTUSO 09 CLEO 0.4
ABLIKIM 17N BES3 2.3

χ2

      13.2
(Confidence Level = 0.0014)

-10 -5 0 5 10a2 = M2/√E12 +M22 (units 10−2)MULTIPOLE AMPLITUDES IN ψ(2S) → γχ1(1S) RADIATIVE DECAYMULTIPOLE AMPLITUDES IN ψ(2S) → γχ1(1S) RADIATIVE DECAYMULTIPOLE AMPLITUDES IN ψ(2S) → γχ1(1S) RADIATIVE DECAYMULTIPOLE AMPLITUDES IN ψ(2S) → γχ1(1S) RADIATIVE DECAYb2 = M2/√E12 +M22 Magneti quadrupole frational transition amplitudeb2 = M2/√E12 +M22 Magneti quadrupole frational transition amplitudeb2 = M2/√E12 +M22 Magneti quadrupole frational transition amplitudeb2 = M2/√E12 +M22 Magneti quadrupole frational transition amplitudeVALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.5 ±0.4 OUR AVERAGE2.5 ±0.4 OUR AVERAGE2.5 ±0.4 OUR AVERAGE2.5 ±0.4 OUR AVERAGE2.29±0.39±0.27 164k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ ℓ+ ℓ−2.76±0.73±0.23 39k ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−7.7 +5.0
−4.5 921 OREGLIA 82 CBAL ψ(2S) → γ γ ℓ+ ℓ−1Correlated with a2 with orrelation oeÆient ρa2 b2 = 0.133.

MULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYSMULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYSMULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYSMULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYS
ψ(2S) → γχ1(1S) and χ1 → γ J/ψ(1S)ψ(2S) → γχ1(1S) and χ1 → γ J/ψ(1S)ψ(2S) → γχ1(1S) and χ1 → γ J/ψ(1S)ψ(2S) → γχ1(1S) and χ1 → γ J/ψ(1S)a2/b2 Magneti quadrupole transition amplitude ratioa2/b2 Magneti quadrupole transition amplitude ratioa2/b2 Magneti quadrupole transition amplitude ratioa2/b2 Magneti quadrupole transition amplitude ratioVALUE EVTS DOCUMENT ID TECN COMMENT

−2.27+0.57
−0.99−2.27+0.57
−0.99−2.27+0.57
−0.99−2.27+0.57
−0.99 39k 1 ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−1Statistial and systemati errors ombined. Not independent of a2(χ1) and b2(χ1)values from ARTUSO 09.

χ1(1P) REFERENCESχ1(1P) REFERENCESχ1(1P) REFERENCESχ1(1P) REFERENCESAAIJ 17BB EPJ C77 609 R. Aaij et al. (LHCb Collab.)AAIJ 17BI PRL 119 221801 R. Aaij et al. (LHCb Collab.)ABLIKIM 17AE PR D96 092007 M. Ablikim et al. (BES III Collab.)ABLIKIM 17I PRL 118 221802 M. Ablikim et al. (BES III Collab.)ABLIKIM 17K PR D95 032002 M. Ablikim et al. (BES III Collab.)ABLIKIM 17N PR D95 072004 M. Ablikim et al. (BES III Collab.)ABLIKIM 17U PR D96 032001 M. Ablikim et al. (BES III Collab.)PDG 16 CP C40 100001 C. Patrignani et al. (PDG Collab.)ABLIKIM 15I PR D91 092006 M. Ablikim et al. (BES III Collab.)ABLIKIM 15M PR D91 112008 M. Ablikim et al. (BES III Collab.)ABLIKIM 14J PR D89 074030 M. Ablikim et al. (BES III Collab.)ABLIKIM 13B PR D87 012002 M. Ablikim et al. (BES III Collab.)ABLIKIM 13D PR D87 012007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13H PR D87 032007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13V PR D88 112001 M. Ablikim et al. (BES III Collab.)ABLIKIM 12I PR D86 052004 M. Ablikim et al. (BES III Collab.)ABLIKIM 12J PR D86 052011 M. Ablikim et al. (BES III Collab.)ABLIKIM 12O PRL 109 172002 M. Ablikim et al. (BES III Collab.)ABLIKIM 11A PR D83 012006 M. Ablikim et al. (BES III Collab.)ABLIKIM 11D PR D83 032003 M. Ablikim et al. (BES III Collab.)ABLIKIM 11E PR D83 112005 M. Ablikim et al. (BES III Collab.)ABLIKIM 11F PR D83 112009 M. Ablikim et al. (BES III Collab.)ABLIKIM 11K PRL 107 092001 M. Ablikim et al. (BES III Collab.)ONYISI 10 PR D82 011103 P.U.E. Onyisi et al. (CLEO Collab.)ARTUSO 09 PR D80 112003 M. Artuso et al. (CLEO Collab.)BENNETT 08A PRL 101 151801 J.V. Bennett et al. (CLEO Collab.)ECKLUND 08A PR D78 091501 K.M. Eklund et al. (CLEO Collab.)HE 08B PR D78 092004 Q. He et al. (CLEO Collab.)MENDEZ 08 PR D78 011102 H. Mendez et al. (CLEO Collab.)NAIK 08 PR D78 031101 P. Naik et al. (CLEO Collab.)ATHAR 07 PR D75 032002 S.B. Athar et al. (CLEO Collab.)ABLIKIM 06D PR D73 052006 M. Ablikim et al. (BES Collab.)ABLIKIM 06R PR D74 072001 M. Ablikim et al. (BES Collab.)ABLIKIM 06T PL B642 197 M. Ablikim et al. (BES Collab.)ABLIKIM 05G PR D71 092002 M. Ablikim et al. (BES Collab.)ABLIKIM 05O PL B630 21 M. Ablikim et al. (BES Collab.)ADAM 05A PRL 94 232002 N.E. Adam et al. (CLEO Collab.)ANDREOTTI 05A NP B717 34 M. Andreotti et al. (FNAL E835 Collab.)ABLIKIM 04B PR D70 012003 M. Ablikim et al. (BES Collab.)ABLIKIM 04H PR D70 092003 M. Ablikim et al. (BES Collab.)ATHAR 04 PR D70 112002 S.B. Athar et al. (CLEO Collab.)BAI 04F PR D69 092001 J.Z. Bai et al. (BES Collab.)BAI 04I PR D70 012006 J.Z. Bai et al. (BES Collab.)AULCHENKO 03 PL B573 63 V.M. Aulhenko et al. (KEDR Collab.)BAI 03E PR D67 112001 J.Z. Bai et al. (BES Collab.)AMBROGIANI 02 PR D65 052002 M. Ambrogiani et al. (FNAL E835 Collab.)BAI 99B PR D60 072001 J.Z. Bai et al. (BES Collab.)BAI 98D PR D58 092006 J.Z. Bai et al. (BES Collab.)BAI 98I PRL 81 3091 J.Z. Bai et al. (BES Collab.)ARMSTRONG 92 NP B373 35 T.A. Armstrong et al. (FNAL, FERR, GENO+)Also PRL 68 1468 T.A. Armstrong et al. (FNAL, FERR, GENO+)BAGLIN 86B PL B172 455 C. Baglin (LAPP, CERN, GENO, LYON, OSLO+)GAISER 86 PR D34 711 J. Gaiser et al. (Crystal Ball Collab.)LEMOIGNE 82 PL 113B 509 Y. Lemoigne et al. (SACL, LOIC, SHMP+)OREGLIA 82 PR D25 2259 M.J. Oreglia et al. (SLAC, CIT, HARV+)Also Private Comm. M.J. Oreglia (EFI)HIMEL 80 PRL 44 920 T. Himel et al. (LBL, SLAC)Also Private Comm. G. Trilling (LBL, UCB)BRANDELIK 79B NP B160 426 R. Brandelik et al. (DASP Collab.)BARTEL 78B PL 79B 492 W. Bartel et al. (DESY, HEIDP)TANENBAUM 78 PR D17 1731 W.M. Tanenbaum et al. (SLAC, LBL)Also Private Comm. G. Trilling (LBL, UCB)BIDDICK 77 PRL 38 1324 C.J. Biddik et al. (UCSD, UMD, PAVI+)FELDMAN 77 PRPL 33C 285 G.J. Feldman, M.L. Perl (LBL, SLAC)YAMADA 77 Hamburg Conf. 69 S. Yamada (DASP Collab.)WHITAKER 76 PRL 37 1596 J.S. Whitaker et al. (SLAC, LBL)TANENBAUM 75 PRL 35 1323 W.M. Tanenbaum et al. (LBL, SLAC)h(1P) IG (JPC ) = ??(1 +−)Quantum numbers are quark model predition, C = − establishedby η γ deay. h (1P) MASSh (1P) MASSh (1P) MASSh (1P) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3525.38±0.11 OUR AVERAGE3525.38±0.11 OUR AVERAGE3525.38±0.11 OUR AVERAGE3525.38±0.11 OUR AVERAGE3525.31±0.11±0.14 832 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ hadrons3525.40±0.13±0.18 3679 ABLIKIM 10B BES3 ψ(2S) → π0 γ η3525.20±0.18±0.12 1282 2 DOBBS 08A CLEO ψ(2S) → π0 η γ3525.8 ±0.2 ±0.2 13 ANDREOTTI 05B E835 pp → η γ
• • • We do not use the following data for averages, �ts, limits, et. • • •3525.6 ±0.5 92+23

−22 ADAMS 09 CLEO ψ(2S) → 2(π+π−π0)3524.4 ±0.6 ±0.4 168 ± 40 3 ROSNER 05 CLEO ψ(2S) → π0 η γ3527 ±8 42 ANTONIAZZI 94 E705 300 π±, pLi →J/ψπ0X3526.28±0.18±0.19 59 4 ARMSTRONG 92D E760 pp → J/ψπ03525.4 ±0.8 ±0.4 5 BAGLIN 86 SPEC pp → J/ψX1With oating width.2Combination of exlusive and inlusive analyses for the reation ψ(2S) → π0 h →
π0 η γ. This result is the average of DOBBS 08A and ROSNER 05.



1545154515451545See key on page 885 Meson Partile Listingsh(1P), χ2(1P)3Superseded by DOBBS 08A.4Mass entral value and systemati error realulated by us aording to Eq. (16) inARMSTRONG 93B, using the value for the ψ(2S) mass from AULCHENKO 03.h (1P) WIDTHh (1P) WIDTHh (1P) WIDTHh (1P) WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT0.70±0.28±0.220.70±0.28±0.220.70±0.28±0.220.70±0.28±0.22 832 1 ABLIKIM 12N BES3 ψ(2S) → π0 γ hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 1.44 90 3679 2 ABLIKIM 10B BES3 ψ(2S) → π0 γ η
< 1 13 ANDREOTTI 05B E835 pp → η γ
< 1.1 90 59 ARMSTRONG 92D E760 pp → J/ψπ01With oating mass.2The entral value is �= 0.73 ± 0.45 ± 0.28 MeV.h (1P) DECAY MODESh (1P) DECAY MODESh (1P) DECAY MODESh (1P) DECAY MODESMode Fration (�i /�) Con�dene level�1 J/ψ(1S)π0�2 J/ψ(1S)ππ not seen�3 pp < 1.5 × 10−4 90%�4 π+π−π0 < 2.2 × 10−3�5 2π+2π−π0 ( 2.2+0.8

−0.7) %�6 3π+3π−π0 < 2.9 %Radiative deaysRadiative deaysRadiative deaysRadiative deays�7 γ η ( 4.7±2.1)× 10−4�8 γ η′(958) ( 1.5±0.4)× 10−3�9 γ η (1S) (51 ±6 ) %h (1P) PARTIAL WIDTHSh (1P) PARTIAL WIDTHSh (1P) PARTIAL WIDTHSh (1P) PARTIAL WIDTHSh (1P) �(i)�(p p)/�(total)h (1P) �(i)�(p p)/�(total)h (1P) �(i)�(p p)/�(total)h (1P) �(i)�(p p)/�(total)�(γ η (1S)) × �(pp)/�total �9�3/��(γ η (1S)) × �(pp)/�total �9�3/��(γ η (1S)) × �(pp)/�total �9�3/��(γ η (1S)) × �(pp)/�total �9�3/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •12.0±4.5 13 1 ANDREOTTI 05B E835 pp → η γ1Assuming � = 1 MeV. h (1P) BRANCHING RATIOSh (1P) BRANCHING RATIOSh (1P) BRANCHING RATIOSh (1P) BRANCHING RATIOS�(J/ψ(1S)ππ)/�(J/ψ(1S)π0) �2/�1�(J/ψ(1S)ππ)/�(J/ψ(1S)π0) �2/�1�(J/ψ(1S)ππ)/�(J/ψ(1S)π0) �2/�1�(J/ψ(1S)ππ)/�(J/ψ(1S)π0) �2/�1VALUE CL% DOCUMENT ID TECN COMMENT
<0.18<0.18<0.18<0.18 90 ARMSTRONG 92D E760 pp → J/ψπ0�(π+π−π0)/�total �4/��(π+π−π0)/�total �4/��(π+π−π0)/�total �4/��(π+π−π0)/�total �4/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT
<2.2<2.2<2.2<2.2 1 ADAMS 09 CLEO ψ(2S) → π0 γ η1ADAMS 09 reports [�(h (1P) → π+π−π0)/�total℄ × [B(ψ(2S) → π0 h (1P))℄

< 0.19×10−5 whih we divide by our best value B(ψ(2S) → π0 h (1P)) = 8.6×10−4.�(2π+2π−π0)/�total �5/��(2π+2π−π0)/�total �5/��(2π+2π−π0)/�total �5/��(2π+2π−π0)/�total �5/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.2+0.8
−0.6±0.32.2+0.8
−0.6±0.32.2+0.8
−0.6±0.32.2+0.8
−0.6±0.3 92 1 ADAMS 09 CLEO ψ(2S) → π0 γ η1ADAMS 09 reports [�(h (1P) → 2π+2π−π0)/�total℄ × [B(ψ(2S) → π0 h (1P))℄ =(1.88+0.48

−0.45+0.47
−0.30)× 10−5 whih we divide by our best value B(ψ(2S) → π0 h (1P))= (8.6 ± 1.3)× 10−4. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(3π+3π−π0)/�total �6/��(3π+3π−π0)/�total �6/��(3π+3π−π0)/�total �6/��(3π+3π−π0)/�total �6/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT

<2.9<2.9<2.9<2.9 1 ADAMS 09 CLEO ψ(2S) → π0 γ η1ADAMS 09 reports [�(h (1P) → 3π+3π−π0)/�total℄ × [B(ψ(2S) → π0 h (1P))℄
< 2.5×10−5 whih we divide by our best value B(ψ(2S) → π0 h (1P)) = 8.6×10−4.RADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYS�(γ η)/�total �7/��(γ η)/�total �7/��(γ η)/�total �7/��(γ η)/�total �7/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.7±1.5±1.44.7±1.5±1.44.7±1.5±1.44.7±1.5±1.4 18 ABLIKIM 16I BES3 ψ(2S) → π0 γ η�(γ η′(958))/�total �8/��(γ η′(958))/�total �8/��(γ η′(958))/�total �8/��(γ η′(958))/�total �8/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.52±0.27±0.291.52±0.27±0.291.52±0.27±0.291.52±0.27±0.29 44 ABLIKIM 16I BES3 ψ(2S) → π0 γ η′(958)

�(γ η (1S))/�total �9/��(γ η (1S))/�total �9/��(γ η (1S))/�total �9/��(γ η (1S))/�total �9/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT51 ± 6 OUR AVERAGE51 ± 6 OUR AVERAGE51 ± 6 OUR AVERAGE51 ± 6 OUR AVERAGE54.3± 6.7±5.2 3679 ABLIKIM 10B BES3 ψ(2S) → π0 γ η48 ± 6 ±7 1 DOBBS 08A CLEO ψ(2S) → π0 η γ
• • • We do not use the following data for averages, �ts, limits, et. • • •48 ± 6 ±7 1282 2 DOBBS 08A CLEO ψ(2S) → π0 η γ46 ±12 ±7 168 3 ROSNER 05 CLEO ψ(2S) → π0 η γ1Average of DOBBS 08A and ROSNER 05. DOBBS 08A reports [�(h (1P) → γ η (1S))/�total℄ × [B(ψ(2S) → π0 h (1P))℄ = (4.16 ± 0.30 ± 0.37)× 10−4 whih we divide byour best value B(ψ(2S) → π0 h (1P)) = (8.6 ± 1.3) × 10−4. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.2DOBBS 08A reports [�(h (1P) → γ η (1S))/�total℄ × [B(ψ(2S) → π0 h (1P))℄ =(4.19 ± 0.32± 0.45)×10−4 whih we divide by our best value B(ψ(2S) → π0 h (1P))= (8.6 ± 1.3)× 10−4. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.3ROSNER 05 reports [�(h (1P) → γ η (1S))/�total℄ × [B(ψ(2S) → π0 h (1P))℄ =(4.0 ± 0.8 ± 0.7) × 10−4 whih we divide by our best value B(ψ(2S) → π0 h (1P))= (8.6 ± 1.3)× 10−4. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.CROSS-PARTICLE BRANCHING RATIOSCROSS-PARTICLE BRANCHING RATIOSCROSS-PARTICLE BRANCHING RATIOSCROSS-PARTICLE BRANCHING RATIOS�(h (1P)→ pp)/�total × �(ψ(2S)→ π0 h (1P))/�total�3/�× �ψ(2S)15 /�ψ(2S)�(h (1P)→ pp)/�total × �(ψ(2S)→ π0 h (1P))/�total�3/�× �ψ(2S)15 /�ψ(2S)�(h (1P)→ pp)/�total × �(ψ(2S)→ π0 h (1P))/�total�3/�× �ψ(2S)15 /�ψ(2S)�(h (1P)→ pp)/�total × �(ψ(2S)→ π0 h (1P))/�total�3/�× �ψ(2S)15 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT
<1.3× 10−7<1.3× 10−7<1.3× 10−7<1.3× 10−7 90 ABLIKIM 13V BES3 ψ(2S) → γ pp�(h (1P)→ γ η (1S))/�total × �(ψ(2S)→ π0 h (1P))/�total�9/�× �ψ(2S)15 /�ψ(2S)�(h (1P)→ γ η (1S))/�total × �(ψ(2S)→ π0 h (1P))/�total�9/�× �ψ(2S)15 /�ψ(2S)�(h (1P)→ γ η (1S))/�total × �(ψ(2S)→ π0 h (1P))/�total�9/�× �ψ(2S)15 /�ψ(2S)�(h (1P)→ γ η (1S))/�total × �(ψ(2S)→ π0 h (1P))/�total�9/�× �ψ(2S)15 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.3 ±0.4 OUR AVERAGE4.3 ±0.4 OUR AVERAGE4.3 ±0.4 OUR AVERAGE4.3 ±0.4 OUR AVERAGE4.58±0.40±0.50 3679 1 ABLIKIM 10B BES3 ψ(2S) → π0 γX4.16±0.30±0.37 1430 2 DOBBS 08A CLEO ψ(2S) → π0 γ η1Not independent of other branhing frations in ABLIKIM 10B.2Not independent of other branhing frations in DOBBS 08A.h (1P) REFERENCESh (1P) REFERENCESh (1P) REFERENCESh (1P) REFERENCESABLIKIM 16I PRL 116 251802 M. Ablikim et al. (BES III Collab.)ABLIKIM 13V PR D88 112001 M. Ablikim et al. (BES III Collab.)ABLIKIM 12N PR D86 092009 M. Ablikim et al. (BES III Collab.)ABLIKIM 10B PRL 104 132002 M. Ablikim et al. (BES III Collab.)ADAMS 09 PR D80 051106 G.S. Adams et al. (CLEO Collab.)DOBBS 08A PRL 101 182003 S. Dobbs et al. (CLEO Collab.)ANDREOTTI 05B PR D72 032001 M. Andreotti et al. (FNAL E835 Collab.)ROSNER 05 PRL 95 102003 J.L. Rosner et al. (CLEO Collab.)AULCHENKO 03 PL B573 63 V.M. Aulhenko et al. (KEDR Collab.)ANTONIAZZI 94 PR D50 4258 L. Antoniazzi et al. (E705 Collab.)ARMSTRONG 93B PR D47 772 T.A. Armstrong et al. (FNAL E760 Collab.)ARMSTRONG 92D PRL 69 2337 T.A. Armstrong et al. (FNAL, FERR, GENO+)BAGLIN 86 PL B171 135 C. Baglin et al. (LAPP, CERN, TORI, STRB+)
χ2(1P) IG (JPC ) = 0+(2 + +)See the Review on \ψ(2S) and χ branhing ratios" before the

χ0(1P) Listings.
χ2(1P) MASSχ2(1P) MASSχ2(1P) MASSχ2(1P) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3556.17 ± 0.07 OUR AVERAGE3556.17 ± 0.07 OUR AVERAGE3556.17 ± 0.07 OUR AVERAGE3556.17 ± 0.07 OUR AVERAGE3557.3 ± 1.7 ±0.7 611 1 AAIJ 17BB LHCB pp → bbX →2(K+K−)X3556.10 ± 0.06 ±0.11 4.0k 2 AAIJ 17BI LHCB χ2 → J/ψµ+ µ−3555.3 ± 0.6 ±2.2 2.5k UEHARA 08 BELL γ γ → hadrons3555.70 ± 0.59 ±0.39 ABLIKIM 05G BES2 ψ(2S) → γχ23556.173± 0.123±0.020 ANDREOTTI 05A E835 pp → e+ e− γ3559.9 ± 2.9 EISENSTEIN 01 CLE2 e+ e− →e+ e−χc23556.4 ± 0.7 BAI 99B BES ψ(2S) → γX3556.22 ± 0.131±0.020 585 3 ARMSTRONG 92 E760 pp → e+ e− γ3556.9 ± 0.4 ±0.5 50 BAGLIN 86B SPEC pp → e+ e−X3557.8 ± 0.2 ±4 4 GAISER 86 CBAL ψ(2S) → γX3553.4 ± 2.2 66 5 LEMOIGNE 82 GOLI 185 π−Be →

γµ+µ−A3555.9 ± 0.7 6 OREGLIA 82 CBAL e+ e− → J/ψ2γ3557 ± 1.5 69 7 HIMEL 80 MRK2 e+ e− → J/ψ2γ3551 ±11 15 BRANDELIK 79B DASP e+ e− → J/ψ2γ3553 ± 4 7 BARTEL 78B CNTR e+ e− → J/ψ2γ3553 ± 4 ±4 7,8 TANENBAUM 78 MRK1 e+ e−3563 ± 7 360 7 BIDDICK 77 CNTR e+ e− → γX
• • • We do not use the following data for averages, �ts, limits, et. • • •3555.4 ± 1.3 53 UEHARA 13 BELL γ γ → K0S K0S3543 ±10 4 WHITAKER 76 MRK1 e+ e− → J/ψ2γ



1546154615461546Meson Partile Listings
χ2(1P)1From a �t of the φφ invariant mass with the width of χ2(1P) �xed to the PDG 16value.2AAIJ 17BI reports also m(χ2) − m(χ1) = 45.39 ± 0.07 ± 0.03 MeV.3Realulated by ANDREOTTI 05A, using the value of ψ(2S) mass from AULCHENKO 03.4Using mass of ψ(2S) = 3686.0 MeV.5 J/ψ(1S) mass onstrained to 3097 MeV.6Assuming ψ(2S) mass = 3686 MeV and J/ψ(1S) mass = 3097 MeV.7Mass value shifted by us by amount appropriate for ψ(2S) mass = 3686 MeV andJ/ψ(1S) mass = 3097 MeV.8From a simultaneous �t to radiative and hadroni deay hannels.

χ2(1P) WIDTHχ2(1P) WIDTHχ2(1P) WIDTHχ2(1P) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1.97 ±0.09 OUR FIT1.97 ±0.09 OUR FIT1.97 ±0.09 OUR FIT1.97 ±0.09 OUR FIT2.00 ±0.11 OUR AVERAGE2.00 ±0.11 OUR AVERAGE2.00 ±0.11 OUR AVERAGE2.00 ±0.11 OUR AVERAGE2.10 ±0.20 ±0.02 4.0k AAIJ 17BI LHCB χ2 → J/ψµ+ µ−1.915±0.188±0.013 ANDREOTTI 05A E835 pp → e+ e− γ1.96 ±0.17 ±0.07 585 1 ARMSTRONG 92 E760 pp → e+ e− γ2.6 +1.4
−1.0 50 BAGLIN 86B SPEC pp → e+ e−X2.8 +2.1
−2.0 2 GAISER 86 CBAL ψ(2S) → γX1Realulated by ANDREOTTI 05A.2 Errors orrespond to 90% on�dene level; authors give only width range.

χ2(1P) DECAY MODESχ2(1P) DECAY MODESχ2(1P) DECAY MODESχ2(1P) DECAY MODESMode Fration (�i /�) Con�dene levelHadroni deaysHadroni deaysHadroni deaysHadroni deays�1 2(π+π−) ( 1.02±0.09) %�2 ρρ�3 π+π−π0π0 ( 1.83±0.23) %�4 ρ+π−π0+ .. ( 2.19±0.34) %�5 4π0 ( 1.11±0.15) × 10−3�6 K+K−π0π0 ( 2.1 ±0.4 ) × 10−3�7 K+π−K0π0+ .. ( 1.38±0.20) %�8 ρ−K+K0+ .. ( 4.1 ±1.2 ) × 10−3�9 K∗(892)0K−π+ →K−π+K0π0+ .. ( 2.9 ±0.8 ) × 10−3�10 K∗(892)0K0π0 →K+π−K0π0+ .. ( 3.8 ±0.9 ) × 10−3�11 K∗(892)−K+π0 →K+π−K0π0+ .. ( 3.7 ±0.8 ) × 10−3�12 K∗(892)+K0π− →K+π−K0π0+ .. ( 2.9 ±0.8 ) × 10−3�13 K+K−ηπ0 ( 1.3 ±0.4 ) × 10−3�14 K+K−π+π− ( 8.4 ±0.9 ) × 10−3�15 K+K−π+π−π0 ( 1.17±0.13) %�16 K0S K±π∓π+π− ( 7.3 ±0.8 ) × 10−3�17 K+K∗(892)0π−+ .. ( 2.1 ±1.1 ) × 10−3�18 K∗(892)0K∗(892)0 ( 2.3 ±0.4 ) × 10−3�19 3(π+π−) ( 8.6 ±1.8 ) × 10−3�20 φφ ( 1.06±0.09) × 10−3�21 ωω ( 8.4 ±1.0 ) × 10−4�22 ωK+K− ( 7.3 ±0.9 ) × 10−4�23 ωφ�24 ππ ( 2.23±0.09) × 10−3�25 ρ0π+π− ( 3.7 ±1.6 ) × 10−3�26 π+π−π0 (non-resonant) ( 2.0 ±0.4 ) × 10−5�27 ρ(770)±π∓ ( 6 ±4 ) × 10−6�28 π+π−η ( 4.8 ±1.3 ) × 10−4�29 π+π−η′ ( 5.0 ±1.8 ) × 10−4�30 ηη ( 5.4 ±0.4 ) × 10−4�31 K+K− ( 1.01±0.06) × 10−3�32 K0S K0S ( 5.2 ±0.4 ) × 10−4�33 K∗(892)±K∓ ( 1.44±0.21) × 10−4�34 K∗(892)0K0+ .. ( 1.24±0.27) × 10−4�35 K∗2(1430)±K∓ ( 1.48±0.12) × 10−3�36 K∗2(1430)0K0+ .. ( 1.24±0.17) × 10−3�37 K∗3(1780)±K∓ ( 5.2 ±0.8 ) × 10−4�38 K∗3(1780)0K0+ .. ( 5.6 ±2.1 ) × 10−4�39 a2(1320)0π0 ( 1.29±0.34) × 10−3�40 a2(1320)±π∓ ( 1.8 ±0.6 ) × 10−3�41 K0K+π−+ .. ( 1.28±0.18) × 10−3�42 K+K−π0 ( 3.0 ±0.8 ) × 10−4�43 K+K−η < 3.2 × 10−4 90%�44 K+K−η′(958) ( 1.94±0.34) × 10−4

�45 ηη′ ( 2.2 ±0.5 ) × 10−5�46 η′ η′ ( 4.6 ±0.6 ) × 10−5�47 π+π−K0S K0S ( 2.2 ±0.5 ) × 10−3�48 K+K−K0S K0S < 4 × 10−4 90%�49 K+K−K+K− ( 1.65±0.20) × 10−3�50 K+K−φ ( 1.42±0.29) × 10−3�51 K0K+π−φ+ .. ( 4.8 ±0.7 ) × 10−3�52 K+K−π0φ ( 2.7 ±0.5 ) × 10−3�53 φπ+π−π0 ( 9.3 ±1.2 ) × 10−4�54 pp ( 7.33±0.33) × 10−5�55 ppπ0 ( 4.7 ±0.4 ) × 10−4�56 ppη ( 1.74±0.25) × 10−4�57 ppω ( 3.6 ±0.4 ) × 10−4�58 ppφ ( 2.8 ±0.9 ) × 10−5�59 ppπ+π− ( 1.32±0.34) × 10−3�60 ppπ0π0 ( 7.8 ±2.3 ) × 10−4�61 ppK+K− (non-resonant) ( 1.91±0.32) × 10−4�62 ppK0S K0S < 7.9 × 10−4 90%�63 pnπ− ( 8.5 ±0.9 ) × 10−4�64 pnπ+ ( 8.9 ±0.8 ) × 10−4�65 pnπ−π0 ( 2.17±0.18) × 10−3�66 pnπ+π0 ( 2.11±0.18) × 10−3�67 �� ( 1.84±0.15) × 10−4�68 ��π+π− ( 1.25±0.15) × 10−3�69 ��π+π− (non-resonant) ( 6.6 ±1.5 ) × 10−4�70 � (1385)+�π−+ .. < 4 × 10−4 90%�71 � (1385)−�π++ .. < 6 × 10−4 90%�72 K+p� + .. ( 7.8 ±0.5 ) × 10−4�73 K+p�(1520)+ .. ( 2.8 ±0.7 ) × 10−4�74 �(1520)�(1520) ( 4.6 ±1.5 ) × 10−4�75 �0�0 < 6 × 10−5 90%�76 �+�− < 7 × 10−5 90%�77 � (1385)+� (1385)− < 1.6 × 10−4 90%�78 � (1385)−� (1385)+ < 8 × 10−5 90%�79 K−��++ .. ( 1.76±0.32) × 10−4�80 � 0� 0 < 1.0 × 10−4 90%�81 �−�+ ( 1.42±0.32) × 10−4�82 J/ψ(1S)π+π−π0 < 1.5 % 90%�83 π0 η < 3.2 × 10−3 90%�84 η (1S)π+π− < 5.4 × 10−3 90%Radiative deaysRadiative deaysRadiative deaysRadiative deays�85 γ J/ψ(1S) (19.0 ±0.5 ) %�86 γ ρ0 < 1.9 × 10−5 90%�87 γω < 6 × 10−6 90%�88 γφ < 7 × 10−6 90%�89 γ γ ( 2.85±0.10) × 10−4�90 e+ e− J/ψ(1S) ( 2.37±0.16) × 10−3CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONA multipartile �t to χ1(1P), χ0(1P), χ2(1P), and ψ(2S)with 4 total widths, a partial width, 25 ombinations of partialwidths obtained from integrated ross setion, and 84 branhingratios uses 247 measurements to determine 49 parameters. Theoverall �t has a χ2 = 376.9 for 198 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δpiδpj〉/(δpi·δpj), in perent, from the �t to parameters pi, inluding the branhingfrations, xi ≡ �i/�total.x14 7x17 2 21x18 4 3 1x20 7 5 1 3x24 7 6 1 4 10x25 18 2 0 1 1 1x30 3 3 1 2 5 12 1x31 5 4 1 3 7 15 1 8x32 5 4 1 2 6 13 1 7 8x41 2 2 0 1 3 7 0 3 4 4x49 4 3 1 2 4 7 1 4 5 4x54 10 9 2 5 9 11 2 5 8 7x67 3 3 1 2 5 13 1 7 8 7x85 12 10 2 6 15 34 2 18 22 18x89 −6 −4 −1 −2 2 20 −2 12 12 10� −23 −19 −4 −11 −19 −25 −5 −12 −18 −15x1 x14 x17 x18 x20 x24 x25 x30 x31 x32
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χ2(1P) PARTIAL WIDTHSχ2(1P) PARTIAL WIDTHSχ2(1P) PARTIAL WIDTHSχ2(1P) PARTIAL WIDTHS
χ2(1P) �(i)�(γ J/ψ(1S))/�(total)χ2(1P) �(i)�(γ J/ψ(1S))/�(total)χ2(1P) �(i)�(γ J/ψ(1S))/�(total)χ2(1P) �(i)�(γ J/ψ(1S))/�(total)�(pp) × �(γ J/ψ(1S))/�total �54�85/��(pp) × �(γ J/ψ(1S))/�total �54�85/��(pp) × �(γ J/ψ(1S))/�total �54�85/��(pp) × �(γ J/ψ(1S))/�total �54�85/�VALUE (eV) DOCUMENT ID TECN COMMENT27.5±1.2 OUR FIT27.5±1.2 OUR FIT27.5±1.2 OUR FIT27.5±1.2 OUR FIT27.5±1.5 OUR AVERAGE27.5±1.5 OUR AVERAGE27.5±1.5 OUR AVERAGE27.5±1.5 OUR AVERAGE27.0±1.5±1.1 1 ANDREOTTI 05A E835 pp → e+ e− γ27.7±1.5±2.0 1,2 ARMSTRONG 92 E760 pp → e+ e− γ36 ±8 1 BAGLIN 86B SPEC pp → e+ e−X1Calulated by us using B(J/ψ(1S) → e+ e−) = 0.0593 ± 0.0010.2Realulated by ANDREOTTI 05A.�(γ γ) × �(γ J/ψ(1S))/�total �89�85/��(γ γ) × �(γ J/ψ(1S))/�total �89�85/��(γ γ) × �(γ J/ψ(1S))/�total �89�85/��(γ γ) × �(γ J/ψ(1S))/�total �89�85/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT107± 5 OUR FIT107± 5 OUR FIT107± 5 OUR FIT107± 5 OUR FIT117± 10 OUR AVERAGE117± 10 OUR AVERAGE117± 10 OUR AVERAGE117± 10 OUR AVERAGE111± 12± 9 147 ± 15 1 DOBBS 06 CLE3 10.4 e+ e− →e+ e−χ2114± 11± 9 136 ± 13.3 1,2 ABE 02T BELL e+ e− → e+ e−χ2139± 55± 21 1,3 ACCIARRI 99E L3 e+ e− → e+ e−χ2242± 65± 51 1,4 ACKER..,K... 98 OPAL e+ e− → e+ e−χ2150± 42± 36 1,5 DOMINICK 94 CLE2 e+ e− → e+ e−χ2470±240±120 1,6 BAUER 93 TPC e+ e− → e+ e−χ21Calulated by us using B(J/ψ → ℓ+ ℓ−) = 0.1187 ± 0.0008.2All systemati errors added in quadrature.3The value for �(χ2 → γ γ) reported in ACCIARRI 99E is derived using B(χ2 →

γ J/ψ(1S))×B(J/ψ(1S) → ℓ+ ℓ−) = 0.0162 ± 0.0014.4The value for �(χ2 → γ γ) reported in ACKERSTAFF,K 98 is derived using B(χ2 →
γ J/ψ(1S)) = 0.135 ± 0.011 and B(J/ψ(1S) → ℓ+ ℓ−) = 0.1203 ± 0.0038.5The value for �(χ2 → γ γ) reported in DOMINICK 94 is derived using B(χ2 →
γ J/ψ(1S))= 0.135 ± 0.011, B(J/ψ(1S) → e+ e−) = 0.0627 ± 0.0020, andB(J/ψ(1S) → µ+µ−) = 0.0597 ± 0.0025.6The value for �(χ2 → γ γ) reported in BAUER 93 is derived using B(χ2 →
γ J/ψ(1S))= 0.135 ± 0.011, B(J/ψ(1S) → e+ e−) = 0.0627 ± 0.0020, andB(J/ψ(1S) → µ+µ−) = 0.0597 ± 0.0025.

χ2(1P) �(i)�(γ γ)/�(total)χ2(1P) �(i)�(γ γ)/�(total)χ2(1P) �(i)�(γ γ)/�(total)χ2(1P) �(i)�(γ γ)/�(total)�(2(π+π−)) × �(γ γ)/�total �1�89/��(2(π+π−)) × �(γ γ)/�total �1�89/��(2(π+π−)) × �(γ γ)/�total �1�89/��(2(π+π−)) × �(γ γ)/�total �1�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT5.7 ±0.5 OUR FIT5.7 ±0.5 OUR FIT5.7 ±0.5 OUR FIT5.7 ±0.5 OUR FIT5.2 ±0.7 OUR AVERAGE5.2 ±0.7 OUR AVERAGE5.2 ±0.7 OUR AVERAGE5.2 ±0.7 OUR AVERAGE5.01±0.44±0.55 1597± 138 UEHARA 08 BELL γ γ → χ2 → 2(π+π−)6.4 ±1.8 ±0.8 EISENSTEIN 01 CLE2 e+ e− → e+ e−χc2�(ρρ) × �(γ γ)/�total �2�89/��(ρρ) × �(γ γ)/�total �2�89/��(ρρ) × �(γ γ)/�total �2�89/��(ρρ) × �(γ γ)/�total �2�89/�VALUE (eV) CL% EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<7.8 90 <598 UEHARA 08 BELL γ γ → χ2 → 2(π+π−)�(K+K−π+π−

)
× �(γ γ)/�total �14�89/��(K+K−π+π−

)
× �(γ γ)/�total �14�89/��(K+K−π+π−

)
× �(γ γ)/�total �14�89/��(K+K−π+π−

)
× �(γ γ)/�total �14�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT4.7 ±0.5 OUR FIT4.7 ±0.5 OUR FIT4.7 ±0.5 OUR FIT4.7 ±0.5 OUR FIT4.42±0.42±0.534.42±0.42±0.534.42±0.42±0.534.42±0.42±0.53 780 ± 74 UEHARA 08 BELL γ γ → χ2 → K+K−π+π−�(K+K−π+π−π0) × �(γ γ)/�total �15�89/��(K+K−π+π−π0) × �(γ γ)/�total �15�89/��(K+K−π+π−π0) × �(γ γ)/�total �15�89/��(K+K−π+π−π0) × �(γ γ)/�total �15�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT6.5±0.9±1.56.5±0.9±1.56.5±0.9±1.56.5±0.9±1.5 1250 DEL-AMO-SA...11M BABR γ γ → K+K−π+π−π0�(K∗(892)0K∗(892)0) × �(γ γ)/�total �18�89/��(K∗(892)0K∗(892)0) × �(γ γ)/�total �18�89/��(K∗(892)0K∗(892)0) × �(γ γ)/�total �18�89/��(K∗(892)0K∗(892)0) × �(γ γ)/�total �18�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT1.26±0.24 OUR FIT1.26±0.24 OUR FIT1.26±0.24 OUR FIT1.26±0.24 OUR FIT0.8 ±0.17±0.270.8 ±0.17±0.270.8 ±0.17±0.270.8 ±0.17±0.27 151 ± 30 UEHARA 08 BELL γ γ → χ2 → K+K−π+π−�(φφ) × �(γ γ)/�total �20�89/��(φφ) × �(γ γ)/�total �20�89/��(φφ) × �(γ γ)/�total �20�89/��(φφ) × �(γ γ)/�total �20�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.60±0.05 OUR FIT0.60±0.05 OUR FIT0.60±0.05 OUR FIT0.60±0.05 OUR FIT0.62±0.07±0.050.62±0.07±0.050.62±0.07±0.050.62±0.07±0.05 89 ± 11 1 LIU 12B BELL γ γ → 2(K+K−)

• • • We do not use the following data for averages, �ts, limits, et. • • •0.58±0.18±0.16 26.5± 8.1 UEHARA 08 BELL γ γ → χ2 → 2(K+K−)1 Supersedes UEHARA 08. Using B(φ → K+K−) = (48.9 ± 0.5)%.

�(ωω
)
× �(γ γ)/�total �21�89/��(ωω

)
× �(γ γ)/�total �21�89/��(ωω

)
× �(γ γ)/�total �21�89/��(ωω

)
× �(γ γ)/�total �21�89/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.64 90 1 LIU 12B BELL γ γ → 2(π+π−π0)1Using B(ω → π+π−π0) = (89.2 ± 0.7)%.�(ωφ

)
× �(γ γ)/�total �23�89/��(ωφ

)
× �(γ γ)/�total �23�89/��(ωφ

)
× �(γ γ)/�total �23�89/��(ωφ

)
× �(γ γ)/�total �23�89/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.04 90 1 LIU 12B BELL γ γ → K+K−π+π−π01Using B(φ → K+K−) = (48.9 ± 0.5)% and B(ω → π+π−π0) = (89.2 ± 0.7)%.�(ππ) × �(γ γ)/�total �24�89/��(ππ) × �(γ γ)/�total �24�89/��(ππ) × �(γ γ)/�total �24�89/��(ππ) × �(γ γ)/�total �24�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT1.25±0.07 OUR FIT1.25±0.07 OUR FIT1.25±0.07 OUR FIT1.25±0.07 OUR FIT1.18±0.25 OUR AVERAGE1.18±0.25 OUR AVERAGE1.18±0.25 OUR AVERAGE1.18±0.25 OUR AVERAGE1.44±0.54±0.47 34 ± 13 1 UEHARA 09 BELL 10.6 e+ e− → e+ e−π0π01.14±0.21±0.17 54 ± 10 2 NAKAZAWA 05 BELL 10.6 e+ e− →e+ e−π+π−1We multiplied the measurement by 3 to onvert from π0π0 to ππ. Interferene withthe ontinuum inluded.2We have multiplied π+π− measurement by 3/2 to obtain ππ.�(ρ0π+π−

)
× �(γ γ)/�total �25�89/��(ρ0π+π−

)
× �(γ γ)/�total �25�89/��(ρ0π+π−

)
× �(γ γ)/�total �25�89/��(ρ0π+π−

)
× �(γ γ)/�total �25�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT2.1±0.9 OUR FIT2.1±0.9 OUR FIT2.1±0.9 OUR FIT2.1±0.9 OUR FIT3.2±1.9±0.53.2±1.9±0.53.2±1.9±0.53.2±1.9±0.5 986± 578 UEHARA 08 BELL γ γ → χ2 → 2(π+π−)�(ηη) × �(γ γ)/�total �30�89/��(ηη) × �(γ γ)/�total �30�89/��(ηη) × �(γ γ)/�total �30�89/��(ηη) × �(γ γ)/�total �30�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.53±0.22±0.090.53±0.22±0.090.53±0.22±0.090.53±0.22±0.09 8 1 UEHARA 10A BELL 10.6 e+ e− → e+ e− ηη1 Interferene with the ontinuum not inluded.�(K+K−) × �(γ γ)/�total �31�89/��(K+K−) × �(γ γ)/�total �31�89/��(K+K−) × �(γ γ)/�total �31�89/��(K+K−) × �(γ γ)/�total �31�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.56±0.04 OUR FIT0.56±0.04 OUR FIT0.56±0.04 OUR FIT0.56±0.04 OUR FIT0.44±0.11±0.070.44±0.11±0.070.44±0.11±0.070.44±0.11±0.07 33 ± 8 NAKAZAWA 05 BELL 10.6 e+ e− →e+ e−K+K−�(K0S K0S) × �(γ γ)/�total �32�89/��(K0S K0S) × �(γ γ)/�total �32�89/��(K0S K0S) × �(γ γ)/�total �32�89/��(K0S K0S) × �(γ γ)/�total �32�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.294±0.025 OUR FIT0.294±0.025 OUR FIT0.294±0.025 OUR FIT0.294±0.025 OUR FIT0.27 +0.07

−0.06 ±0.030.27 +0.07
−0.06 ±0.030.27 +0.07
−0.06 ±0.030.27 +0.07
−0.06 ±0.03 53 1 UEHARA 13 BELL γ γ → K0S K0S

• • • We do not use the following data for averages, �ts, limits, et. • • •0.31 ±0.05 ±0.03 38 ± 7 CHEN 07B BELL e+ e− → e+ e−χ21Supersedes CHEN 07B.�(K0K+π−+ ..) × �(γ γ)/�total �41�89/��(K0K+π−+ ..) × �(γ γ)/�total �41�89/��(K0K+π−+ ..) × �(γ γ)/�total �41�89/��(K0K+π−+ ..) × �(γ γ)/�total �41�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.72±0.11 OUR FIT0.72±0.11 OUR FIT0.72±0.11 OUR FIT0.72±0.11 OUR FIT1.20±0.33±0.131.20±0.33±0.131.20±0.33±0.131.20±0.33±0.13 126 1 DEL-AMO-SA...11M BABR γ γ → K0S K±π∓1We have multiplied K K π by 2/3 to obtain K0K+π− + ..�(K+K−K+K−) × �(γ γ)/�total �49�89/��(K+K−K+K−) × �(γ γ)/�total �49�89/��(K+K−K+K−) × �(γ γ)/�total �49�89/��(K+K−K+K−) × �(γ γ)/�total �49�89/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.93±0.11 OUR FIT0.93±0.11 OUR FIT0.93±0.11 OUR FIT0.93±0.11 OUR FIT1.10±0.21±0.151.10±0.21±0.151.10±0.21±0.151.10±0.21±0.15 126 ± 24 UEHARA 08 BELL γ γ → χ2 → 2(K+K−)�(η (1S)π+π−
)
× �(γ γ)/�total �84�89/��(η (1S)π+π−

)
× �(γ γ)/�total �84�89/��(η (1S)π+π−

)
× �(γ γ)/�total �84�89/��(η (1S)π+π−

)
× �(γ γ)/�total �84�89/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<15.7<15.7<15.7<15.7 90 LEES 12AE BABR e+ e− →e+ e−π+π− η
χ2(1P) BRANCHING RATIOSχ2(1P) BRANCHING RATIOSχ2(1P) BRANCHING RATIOSχ2(1P) BRANCHING RATIOSHADRONIC DECAYSHADRONIC DECAYSHADRONIC DECAYSHADRONIC DECAYS�(2(π+π−))/�total �1/��(2(π+π−))/�total �1/��(2(π+π−))/�total �1/��(2(π+π−))/�total �1/�VALUE DOCUMENT ID0.0102±0.0009 OUR FIT0.0102±0.0009 OUR FIT0.0102±0.0009 OUR FIT0.0102±0.0009 OUR FIT�(ρ0π+π−

)/�(2(π+π−)) �25/�1�(ρ0π+π−
)/�(2(π+π−)) �25/�1�(ρ0π+π−
)/�(2(π+π−)) �25/�1�(ρ0π+π−
)/�(2(π+π−)) �25/�1VALUE DOCUMENT ID TECN COMMENT0.36±0.15 OUR FIT0.36±0.15 OUR FIT0.36±0.15 OUR FIT0.36±0.15 OUR FIT0.31±0.170.31±0.170.31±0.170.31±0.17 TANENBAUM 78 MRK1 ψ(2S) → γχ2�(π+π−π0π0)/�total �3/��(π+π−π0π0)/�total �3/��(π+π−π0π0)/�total �3/��(π+π−π0π0)/�total �3/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.83±0.23±0.041.83±0.23±0.041.83±0.23±0.041.83±0.23±0.04 903.5 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 1.87 ± 0.07 ± 0.22 ± 0.13 % from a measurement of [�(χ2(1P) →

π+π−π0π0)/�total℄× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) =(9.33± 0.14± 0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))
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χ2(1P)= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(ρ+π−π0+ ..)/�total �4/��(ρ+π−π0+ ..)/�total �4/��(ρ+π−π0+ ..)/�total �4/��(ρ+π−π0+ ..)/�total �4/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT2.19±0.34±0.052.19±0.34±0.052.19±0.34±0.052.19±0.34±0.05 1031.9 1,2 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 2.23 ± 0.11 ± 0.32 ± 0.16 % from a measurement of [�(χ2(1P) →

ρ+π−π0+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (9.33±0.14±0.61)×10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2Calulated by us. We have added the values from HE 08B for ρ+π−π0 and ρ−π+π0deays assuming unorrelated statistial and fully orrelated systemati unertainties.�(4π0)/�total �5/��(4π0)/�total �5/��(4π0)/�total �5/��(4π0)/�total �5/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.11±0.15±0.021.11±0.15±0.021.11±0.15±0.021.11±0.15±0.02 1164 1 ABLIKIM 11A BES3 e+ e− → ψ(2S) → γχ21ABLIKIM 11A reports (1.21±0.05±0.16)×10−3 from a measurement of [�(χ2(1P) →4π0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.74±0.35) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = (9.52 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(K+K−π0π0)/�total �6/��(K+K−π0π0)/�total �6/��(K+K−π0π0)/�total �6/��(K+K−π0π0)/�total �6/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.206±0.040±0.0040.206±0.040±0.0040.206±0.040±0.0040.206±0.040±0.004 76.9 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.21 ± 0.03 ± 0.03 ± 0.01 % from a measurement of [�(χ2(1P) →K+K−π0π0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P))= (9.33 ± 0.14 ± 0.61) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.�(K+π−K0π0+ ..)/�total �7/��(K+π−K0π0+ ..)/�total �7/��(K+π−K0π0+ ..)/�total �7/��(K+π−K0π0+ ..)/�total �7/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.38±0.19±0.031.38±0.19±0.031.38±0.19±0.031.38±0.19±0.03 211.6 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 1.41 ± 0.11 ± 0.16 ± 0.10 % from a measurement of [�(χ2(1P) →K+π−K0π0+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (9.33±0.14±0.61)×10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(ρ−K+K0+ ..)/�total �8/��(ρ−K+K0+ ..)/�total �8/��(ρ−K+K0+ ..)/�total �8/��(ρ−K+K0+ ..)/�total �8/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.41±0.12±0.010.41±0.12±0.010.41±0.12±0.010.41±0.12±0.01 62.9 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.42 ± 0.11 ± 0.06 ± 0.03 % from a measurement of [�(χ2(1P) →
ρ−K+K0+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (9.33±0.14±0.61)×10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(K∗(892)0K−π+ → K−π+K0π0+ ..)/�total �9/��(K∗(892)0K−π+ → K−π+K0π0+ ..)/�total �9/��(K∗(892)0K−π+ → K−π+K0π0+ ..)/�total �9/��(K∗(892)0K−π+ → K−π+K0π0+ ..)/�total �9/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.29±0.08±0.010.29±0.08±0.010.29±0.08±0.010.29±0.08±0.01 38.7 1 HE 08B CLEO e+ e− →

γ h+ h− h0 h01HE 08B reports 0.30 ± 0.07 ± 0.04 ± 0.02 % from a measurement of [�(χ2(1P) →K∗(892)0K−π+ → K−π+K0π0+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ as-suming B(ψ(2S) → γχ2(1P)) = (9.33 ± 0.14 ± 0.61) × 10−2, whih we resale toour best value B(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20)× 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(K∗(892)0K0π0 → K+π−K0π0+ ..)/�total �10/��(K∗(892)0K0π0 → K+π−K0π0+ ..)/�total �10/��(K∗(892)0K0π0 → K+π−K0π0+ ..)/�total �10/��(K∗(892)0K0π0 → K+π−K0π0+ ..)/�total �10/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.38±0.09±0.010.38±0.09±0.010.38±0.09±0.010.38±0.09±0.01 63.0 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.39 ± 0.07 ± 0.05 ± 0.03 % from a measurement of [�(χ2(1P) →K∗(892)0K0π0 → K+π−K0π0+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assum-ing B(ψ(2S) → γχ2(1P)) = (9.33 ± 0.14 ± 0.61) × 10−2, whih we resale to ourbest value B(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(K∗(892)−K+π0 → K+π−K0π0+ ..)/�total �11/��(K∗(892)−K+π0 → K+π−K0π0+ ..)/�total �11/��(K∗(892)−K+π0 → K+π−K0π0+ ..)/�total �11/��(K∗(892)−K+π0 → K+π−K0π0+ ..)/�total �11/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.37±0.08±0.010.37±0.08±0.010.37±0.08±0.010.37±0.08±0.01 51.1 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.38 ± 0.07 ± 0.04 ± 0.03 % from a measurement of [�(χ2(1P) →K∗(892)−K+π0 → K+π−K0π0+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ as-suming B(ψ(2S) → γχ2(1P)) = (9.33 ± 0.14 ± 0.61) × 10−2, whih we resale toour best value B(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20)× 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(K∗(892)+K0π− → K+π−K0π0+ ..)/�total �12/��(K∗(892)+K0π− → K+π−K0π0+ ..)/�total �12/��(K∗(892)+K0π− → K+π−K0π0+ ..)/�total �12/��(K∗(892)+K0π− → K+π−K0π0+ ..)/�total �12/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.29±0.08±0.010.29±0.08±0.010.29±0.08±0.010.29±0.08±0.01 39.3 1 HE 08B CLEO e+ e− → γ h+ h− h0 h0

1HE 08B reports 0.30 ± 0.07 ± 0.04 ± 0.02 % from a measurement of [�(χ2(1P) →K∗(892)+K0π− → K+π−K0π0+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ as-suming B(ψ(2S) → γχ2(1P)) = (9.33 ± 0.14 ± 0.61) × 10−2, whih we resale toour best value B(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20)× 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(K+K−ηπ0)/�total �13/��(K+K−ηπ0)/�total �13/��(K+K−ηπ0)/�total �13/��(K+K−ηπ0)/�total �13/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.127±0.044±0.0030.127±0.044±0.0030.127±0.044±0.0030.127±0.044±0.003 22.9 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.13 ± 0.04 ± 0.02 ± 0.01 % from a measurement of [�(χ2(1P) →K+K− ηπ0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) =(9.33± 0.14± 0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(K+K−π+π−
)/�total �14/��(K+K−π+π−
)/�total �14/��(K+K−π+π−
)/�total �14/��(K+K−π+π−
)/�total �14/�VALUE (units 10−3) DOCUMENT ID8.4±0.9 OUR FIT8.4±0.9 OUR FIT8.4±0.9 OUR FIT8.4±0.9 OUR FIT�(K+K−π+π−π0)/�total �15/��(K+K−π+π−π0)/�total �15/��(K+K−π+π−π0)/�total �15/��(K+K−π+π−π0)/�total �15/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT11.69±0.13±1.3111.69±0.13±1.3111.69±0.13±1.3111.69±0.13±1.31 11k 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ21Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ2 γ) = (8.72 ± 0.34)%.�(K0S K±π∓π+π−

)/�total �16/��(K0S K±π∓π+π−
)/�total �16/��(K0S K±π∓π+π−
)/�total �16/��(K0S K±π∓π+π−
)/�total �16/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT7.30±0.11±0.757.30±0.11±0.757.30±0.11±0.757.30±0.11±0.75 4.5k 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ21Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ2 γ) = (8.72 ± 0.34)%.�(K+K∗(892)0π−+ ..)/�(K+K−π+π−

) �17/�14�(K+K∗(892)0π−+ ..)/�(K+K−π+π−
) �17/�14�(K+K∗(892)0π−+ ..)/�(K+K−π+π−
) �17/�14�(K+K∗(892)0π−+ ..)/�(K+K−π+π−
) �17/�14VALUE DOCUMENT ID TECN COMMENT0.25±0.13 OUR FIT0.25±0.13 OUR FIT0.25±0.13 OUR FIT0.25±0.13 OUR FIT0.25±0.130.25±0.130.25±0.130.25±0.13 TANENBAUM 78 MRK1 ψ(2S) → γχ2�(K+K∗(892)0π−+ ..)/�total �17/��(K+K∗(892)0π−+ ..)/�total �17/��(K+K∗(892)0π−+ ..)/�total �17/��(K+K∗(892)0π−+ ..)/�total �17/�VALUE (units 10−4) DOCUMENT ID21±11 OUR FIT21±11 OUR FIT21±11 OUR FIT21±11 OUR FIT�(K∗(892)0K∗(892)0)/�total �18/��(K∗(892)0K∗(892)0)/�total �18/��(K∗(892)0K∗(892)0)/�total �18/��(K∗(892)0K∗(892)0)/�total �18/�VALUE (units 10−3) DOCUMENT ID2.3±0.4 OUR FIT2.3±0.4 OUR FIT2.3±0.4 OUR FIT2.3±0.4 OUR FIT�(3(π+π−))/�total �19/��(3(π+π−))/�total �19/��(3(π+π−))/�total �19/��(3(π+π−))/�total �19/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT8.6±1.8 OUR EVALUATION8.6±1.8 OUR EVALUATION8.6±1.8 OUR EVALUATION8.6±1.8 OUR EVALUATION Treating systemati error as orrelated.8.6±1.8 OUR AVERAGE8.6±1.8 OUR AVERAGE8.6±1.8 OUR AVERAGE8.6±1.8 OUR AVERAGE8.6±0.9±1.6 1 BAI 99B BES ψ(2S) → γχ28.7±5.9±0.4 1 TANENBAUM 78 MRK1 ψ(2S) → γχ21Resaled by us using B(ψ(2S) → γχ2)= (8.3 ± 0.4)% and B(ψ(2S) →J/ψ(1S)π+π−) = (32.6 ± 0.5)%. Multiplied by a fator of 2 to onvert fromK0S K+π− to K0K+π− deay.�(φφ)/�total �20/��(φφ)/�total �20/��(φφ)/�total �20/��(φφ)/�total �20/�VALUE (units 10−3) DOCUMENT ID1.06±0.09 OUR FIT1.06±0.09 OUR FIT1.06±0.09 OUR FIT1.06±0.09 OUR FIT�(ωω

)/�total �21/��(ωω
)/�total �21/��(ωω
)/�total �21/��(ωω
)/�total �21/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.84±0.10 OUR AVERAGE0.84±0.10 OUR AVERAGE0.84±0.10 OUR AVERAGE0.84±0.10 OUR AVERAGE0.82±0.10±0.02 762 1 ABLIKIM 11K BES3 ψ(2S) → γ hadrons1.73±0.57±0.04 27.7± 7.4 2 ABLIKIM 05N BES2 ψ(2S) → γχ2 → γ 6π1ABLIKIM 11K reports (8.9 ± 0.3 ± 1.1)× 10−4 from a measurement of [�(χ2(1P) →

ωω
)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.74 ±0.35) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = (9.52 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2ABLIKIM 05N reports [�(χ2(1P) → ωω

)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ =(0.165 ± 0.044 ± 0.032) × 10−3 whih we divide by our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.�(ωK+K−)/�total �22/��(ωK+K−)/�total �22/��(ωK+K−)/�total �22/��(ωK+K−)/�total �22/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.73±0.04±0.080.73±0.04±0.080.73±0.04±0.080.73±0.04±0.08 512 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ21Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ2 γ) = (8.72 ± 0.34)%.�(ωφ
)/�total �23/��(ωφ
)/�total �23/��(ωφ
)/�total �23/��(ωφ
)/�total �23/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<1.8 90 1 ABLIKIM 11K BES3 ψ(2S) → γ hadrons



1549154915491549See key on page 885 MesonPartile Listings
χ2(1P)1ABLIKIM 11K reports < 2× 10−5 from a measurement of [�(χ2(1P) → ωφ

)/�total℄
× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.74± 0.35)×10−2,whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.�(ππ)/�total �24/��(ππ)/�total �24/��(ππ)/�total �24/��(ππ)/�total �24/�VALUE (units 10−3) DOCUMENT ID2.23±0.09 OUR FIT2.23±0.09 OUR FIT2.23±0.09 OUR FIT2.23±0.09 OUR FIT�(ρ0π+π−

)/�total �25/��(ρ0π+π−
)/�total �25/��(ρ0π+π−
)/�total �25/��(ρ0π+π−
)/�total �25/�VALUE (units 10−4) DOCUMENT ID37±16 OUR FIT37±16 OUR FIT37±16 OUR FIT37±16 OUR FIT�(π+π−π0 (non-resonant))/�total �26/��(π+π−π0 (non-resonant))/�total �26/��(π+π−π0 (non-resonant))/�total �26/��(π+π−π0 (non-resonant))/�total �26/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.01±0.42±0.042.01±0.42±0.042.01±0.42±0.042.01±0.42±0.04 64 1 ABLIKIM 17AG BES3 ψ(2S) → γπ+π−π01ABLIKIM 17AG reports (2.1± 0.4± 0.2)×10−5 from a measurement of [�(χ2(1P) →

π+π−π0 (non-resonant))/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(ρ(770)±π∓

)/�total �27/��(ρ(770)±π∓
)/�total �27/��(ρ(770)±π∓
)/�total �27/��(ρ(770)±π∓
)/�total �27/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT0.61±0.38±0.010.61±0.38±0.010.61±0.38±0.010.61±0.38±0.01 15 1 ABLIKIM 17AG BES3 ψ(2S) → γπ+π−π01ABLIKIM 17AG reports (0.64 ± 0.39 ± 0.07) × 10−5 from a measurement of[�(χ2(1P)→ ρ(770)±π∓

)/�total℄× [B(ψ(2S)→ γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(π+π−η

)/�total �28/��(π+π−η
)/�total �28/��(π+π−η
)/�total �28/��(π+π−η
)/�total �28/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT0.48±0.13±0.010.48±0.13±0.010.48±0.13±0.010.48±0.13±0.01 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h0

• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.4 90 2 ABLIKIM 06R BES2 ψ(2S) → γχ21ATHAR 07 reports (0.49 ± 0.12 ± 0.06)×10−3 from a measurement of [�(χ2(1P) →

π+π− η
)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) =(9.33± 0.14± 0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2ABLIKIM 06R reports < 1.7×10−3 from a measurement of [�(χ2(1P) → π+π− η

)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.1 ± 0.4)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.�(π+π−η′
)/�total �29/��(π+π−η′
)/�total �29/��(π+π−η′
)/�total �29/��(π+π−η′
)/�total �29/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.50±0.18±0.010.50±0.18±0.010.50±0.18±0.010.50±0.18±0.01 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ATHAR 07 reports (0.51 ± 0.18 ± 0.06)×10−3 from a measurement of [�(χ2(1P) →

π+π− η′
)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) =(9.33± 0.14± 0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(ηη)/�total �30/��(ηη)/�total �30/��(ηη)/�total �30/��(ηη)/�total �30/�VALUE (units 10−4) DOCUMENT ID5.4±0.4 OUR FIT5.4±0.4 OUR FIT5.4±0.4 OUR FIT5.4±0.4 OUR FIT�(K+K−)/�total �31/��(K+K−)/�total �31/��(K+K−)/�total �31/��(K+K−)/�total �31/�VALUE (units 10−3) DOCUMENT ID1.01±0.06 OUR FIT1.01±0.06 OUR FIT1.01±0.06 OUR FIT1.01±0.06 OUR FIT�(K0S K0S)/�total �32/��(K0S K0S)/�total �32/��(K0S K0S)/�total �32/��(K0S K0S)/�total �32/�VALUE (units 10−3) DOCUMENT ID0.52±0.04 OUR FIT0.52±0.04 OUR FIT0.52±0.04 OUR FIT0.52±0.04 OUR FIT�(K0S K0S)/�(ππ) �32/�24�(K0S K0S)/�(ππ) �32/�24�(K0S K0S)/�(ππ) �32/�24�(K0S K0S)/�(ππ) �32/�24VALUE DOCUMENT ID TECN COMMENT0.235±0.019 OUR FIT0.235±0.019 OUR FIT0.235±0.019 OUR FIT0.235±0.019 OUR FIT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.27 ±0.07 ±0.04 1,2 CHEN 07B BELL e+ e− → e+ e−χ21Using �(ππ) × �(γ γ)/�total from the π+π− measurement of NAKAZAWA 05 resaledby 3/2 to onvert to ππ.2Not independent from other measurements.�(K0S K0S)/�(K+K−) �32/�31�(K0S K0S)/�(K+K−) �32/�31�(K0S K0S)/�(K+K−) �32/�31�(K0S K0S)/�(K+K−) �32/�31VALUE DOCUMENT ID TECN COMMENT0.52±0.05 OUR FIT0.52±0.05 OUR FIT0.52±0.05 OUR FIT0.52±0.05 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.70±0.21±0.12 1,2 CHEN 07B BELL e+ e− → e+ e−χ21Using �(K+K−)

× �(γ γ)/�total from NAKAZAWA 05.

2Not independent from other measurements.�(K∗(892)±K∓)/�total �33/��(K∗(892)±K∓)/�total �33/��(K∗(892)±K∓)/�total �33/��(K∗(892)±K∓)/�total �33/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT1.44±0.21±0.031.44±0.21±0.031.44±0.21±0.031.44±0.21±0.03 1 ABLIKIM 17AG BES3 ψ(2S) → γK K π
• • • We do not use the following data for averages, �ts, limits, et. • • •1.72±0.26±0.04 2 ABLIKIM 17AG BES3 ψ(2S) → γK+K−π01.34±0.27±0.03 3 ABLIKIM 17AG BES3 ψ(2S) → γK0S K±π∓1ABLIKIM 17AG reports (1.5± 0.1± 0.2)×10−4 from a measurement of [�(χ2(1P) →K∗(892)±K∓)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P))= (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2ABLIKIM 17AG reports (1.8± 0.2± 0.2)×10−4 from a measurement of [�(χ2(1P) →K∗(892)±K∓)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P))= (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.3ABLIKIM 17AG reports (1.4± 0.2± 0.2)×10−4 from a measurement of [�(χ2(1P) →K∗(892)±K∓)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P))= (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(K∗(892)0K0+ ..)/�total �34/��(K∗(892)0K0+ ..)/�total �34/��(K∗(892)0K0+ ..)/�total �34/��(K∗(892)0K0+ ..)/�total �34/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT1.24±0.27±0.031.24±0.27±0.031.24±0.27±0.031.24±0.27±0.03 1 ABLIKIM 17AG BES3 ψ(2S) → γK0S K±π∓1ABLIKIM 17AG reports (1.3± 0.2± 0.2)×10−4 from a measurement of [�(χ2(1P) →K∗(892)0K0+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →

γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(K∗2(1430)±K∓)/�total �35/��(K∗2(1430)±K∓)/�total �35/��(K∗2(1430)±K∓)/�total �35/��(K∗2(1430)±K∓)/�total �35/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT14.8±1.2±0.314.8±1.2±0.314.8±1.2±0.314.8±1.2±0.3 1 ABLIKIM 17AG BES3 ψ(2S) → γK K π

• • • We do not use the following data for averages, �ts, limits, et. • • •17.4±1.6±0.4 2 ABLIKIM 17AG BES3 ψ(2S) → γK+K−π013.0±1.5±0.3 3 ABLIKIM 17AG BES3 ψ(2S) → γK0S K±π∓1ABLIKIM 17AG reports (15.5 ± 0.6 ± 1.2) × 10−4 from a measurement of[�(χ2(1P) → K∗2(1430)±K∓)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assumingB(ψ(2S) → γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.2ABLIKIM 17AG reports (18.2 ± 0.8 ± 1.6) × 10−4 from a measurement of[�(χ2(1P) → K∗2(1430)±K∓)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assumingB(ψ(2S) → γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.3ABLIKIM 17AG reports (13.6 ± 0.8 ± 1.4) × 10−4 from a measurement of[�(χ2(1P) → K∗2(1430)±K∓)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assumingB(ψ(2S) → γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(K∗2(1430)0K0+ ..)/�total �36/��(K∗2(1430)0K0+ ..)/�total �36/��(K∗2(1430)0K0+ ..)/�total �36/��(K∗2(1430)0K0+ ..)/�total �36/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT12.4±1.7±0.312.4±1.7±0.312.4±1.7±0.312.4±1.7±0.3 1 ABLIKIM 17AG BES3 ψ(2S) → γK0S K±π∓1ABLIKIM 17AG reports (13.0± 1.0± 1.5)×10−4 from a measurement of [�(χ2(1P) →K∗2(1430)0K0+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(K∗3(1780)±K∓)/�total �37/��(K∗3(1780)±K∓)/�total �37/��(K∗3(1780)±K∓)/�total �37/��(K∗3(1780)±K∓)/�total �37/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT5.2±0.8±0.15.2±0.8±0.15.2±0.8±0.15.2±0.8±0.1 1 ABLIKIM 17AG BES3 ψ(2S) → γK K π

• • • We do not use the following data for averages, �ts, limits, et. • • •5.1±1.0±0.1 2 ABLIKIM 17AG BES3 ψ(2S) → γK+K−π05.6±1.8±0.1 3 ABLIKIM 17AG BES3 ψ(2S) → γK0S K±π∓1ABLIKIM 17AG reports (5.4 ± 0.5 ± 0.7) × 10−4 from a measurement of[�(χ2(1P) → K∗3(1780)±K∓)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assumingB(ψ(2S) → γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.2ABLIKIM 17AG reports (5.3 ± 0.5 ± 0.9) × 10−4 from a measurement of[�(χ2(1P) → K∗3(1780)±K∓)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assumingB(ψ(2S) → γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.
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χ2(1P)3ABLIKIM 17AG reports (5.9 ± 1.1 ± 1.5) × 10−4 from a measurement of[�(χ2(1P) → K∗3(1780)±K∓)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assumingB(ψ(2S) → γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(K∗3(1780)0K0+ ..)/�total �38/��(K∗3(1780)0K0+ ..)/�total �38/��(K∗3(1780)0K0+ ..)/�total �38/��(K∗3(1780)0K0+ ..)/�total �38/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT5.6±2.1±0.15.6±2.1±0.15.6±2.1±0.15.6±2.1±0.1 1 ABLIKIM 17AG BES3 ψ(2S) → γK0S K±π∓1ABLIKIM 17AG reports (5.9± 1.6± 1.5)×10−4 from a measurement of [�(χ2(1P) →K∗3(1780)0K0+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →

γχ2(1P)) = (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(a2(1320)0π0)/�total �39/��(a2(1320)0π0)/�total �39/��(a2(1320)0π0)/�total �39/��(a2(1320)0π0)/�total �39/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT12.9±3.4±0.312.9±3.4±0.312.9±3.4±0.312.9±3.4±0.3 1 ABLIKIM 17AG BES3 ψ(2S) → γK+K−π01ABLIKIM 17AG reports (13.5± 1.6± 3.2)×10−4 from a measurement of [�(χ2(1P) →a2(1320)0π0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P))= (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(a2(1320)±π∓

)/�total �40/��(a2(1320)±π∓
)/�total �40/��(a2(1320)±π∓
)/�total �40/��(a2(1320)±π∓
)/�total �40/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT17.6±6.1±0.417.6±6.1±0.417.6±6.1±0.417.6±6.1±0.4 1 ABLIKIM 17AG BES3 ψ(2S) → γK0S K±π∓1ABLIKIM 17AG reports (18.4± 3.3± 5.5)×10−4 from a measurement of [�(χ2(1P) →a2(1320)±π∓
)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P))= (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(K+K−π0)/�total �42/��(K+K−π0)/�total �42/��(K+K−π0)/�total �42/��(K+K−π0)/�total �42/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.30±0.08±0.010.30±0.08±0.010.30±0.08±0.010.30±0.08±0.01 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ATHAR 07 reports (0.31 ± 0.07 ± 0.04)×10−3 from a measurement of [�(χ2(1P) →K+K−π0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) =(9.33± 0.14± 0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(K+K−η

)/�total �43/��(K+K−η
)/�total �43/��(K+K−η
)/�total �43/��(K+K−η
)/�total �43/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<0.32<0.32<0.32<0.32 90 1 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ATHAR 07 reports < 0.33× 10−3 from a measurement of [�(χ2(1P) → K+K−η
)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (9.33 ±0.14 ± 0.61) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) =9.52 × 10−2.�(K+K−η′(958))/�total �44/��(K+K−η′(958))/�total �44/��(K+K−η′(958))/�total �44/��(K+K−η′(958))/�total �44/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.94±0.341.94±0.341.94±0.341.94±0.34 107 1 ABLIKIM 14J BES3 ψ(2S) → γK+K− η′(958)1Derived using B(ψ(2S) → γχ2) = (8.72±0.34)%. Unertainty inludes both statistialand systemati ontributions ombined in quadrature.�(ηη′)/�total �45/��(ηη′)/�total �45/��(ηη′)/�total �45/��(ηη′)/�total �45/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT2.17±0.47±0.052.17±0.47±0.052.17±0.47±0.052.17±0.47±0.05 20 1 ABLIKIM 17AI BES3 ψ(2S) → γ η′ η

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 6 90 3.3 ± 8.0 2 ASNER 09 CLEO ψ(2S) → γ ηη′
<23 90 3 ADAMS 07 CLEO ψ(2S) → γχ21ABLIKIM 17AI reports (2.27±0.43±0.25)×10−5 from a measurement of [�(χ2(1P)→

ηη′
)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (9.11±0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = (9.52 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2ASNER 09 reports < 0.6×10−4 from a measurement of [�(χ2(1P) → ηη′

)/�total℄ ×[B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (9.33 ± 0.14 ± 0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.3 Superseded by ASNER 09. ADAMS 07 reports < 2.3 × 10−4 from a measurementof [�(χ2(1P) → ηη′
)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →

γχ2(1P)) = 0.0933± 0.0014± 0.0061, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = 9.52× 10−2.

�(η′ η′)/�total �46/��(η′ η′)/�total �46/��(η′ η′)/�total �46/��(η′ η′)/�total �46/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT4.6±0.6±0.14.6±0.6±0.14.6±0.6±0.14.6±0.6±0.1 60 1 ABLIKIM 17AI BES3 ψ(2S) → γ η′ η′
• • • We do not use the following data for averages, �ts, limits, et. • • •
<10 90 12 ± 7 2 ASNER 09 CLEO ψ(2S) → γ η′ η′
<30 90 3 ADAMS 07 CLEO ψ(2S) → γχ21ABLIKIM 17AI reports (4.76±0.56±0.38)×10−5 from a measurement of [�(χ2(1P)→

η′ η′
)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (9.11±0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = (9.52 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2ASNER 09 reports < 1.0× 10−4 from a measurement of [�(χ2(1P) → η′ η′

)/�total℄× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (9.33±0.14±0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.3 Superseded by ASNER 09. ADAMS 07 reports < 3.1 × 10−4 from a measurementof [�(χ2(1P) → η′ η′
)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →

γχ2(1P)) = 0.0933± 0.0014± 0.0061, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = 9.52× 10−2.�(π+π−K0S K0S)/�total �47/��(π+π−K0S K0S)/�total �47/��(π+π−K0S K0S)/�total �47/��(π+π−K0S K0S)/�total �47/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.17±0.54±0.052.17±0.54±0.052.17±0.54±0.052.17±0.54±0.05 57 ± 11 1 ABLIKIM 05O BES2 ψ(2S) → γχ21ABLIKIM 05O reports [�(χ2(1P) → π+π−K0S K0S )/�total℄ × [B(ψ(2S) →
γχ2(1P))℄ = (0.207 ± 0.039 ± 0.033) × 10−3 whih we divide by our best valueB(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(K+K−K0S K0S)/�total �48/��(K+K−K0S K0S)/�total �48/��(K+K−K0S K0S)/�total �48/��(K+K−K0S K0S)/�total �48/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT

<4<4<4<4 90 2.3 ± 2.2 1 ABLIKIM 05O BES2 e+ e− → χ2 γ1ABLIKIM 05O reports [�(χ2(1P) → K+K−K0S K0S )/�total℄ × [B(ψ(2S) →
γχ2(1P))℄ < 3.5× 10−5 whih we divide by our best value B(ψ(2S) → γχ2(1P))= 9.52× 10−2.�(K+K−K+K−)/�total �49/��(K+K−K+K−)/�total �49/��(K+K−K+K−)/�total �49/��(K+K−K+K−)/�total �49/�VALUE (units 10−3) DOCUMENT ID1.65±0.20 OUR FIT1.65±0.20 OUR FIT1.65±0.20 OUR FIT1.65±0.20 OUR FIT�(K+K−φ

)/�total �50/��(K+K−φ
)/�total �50/��(K+K−φ
)/�total �50/��(K+K−φ
)/�total �50/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.42±0.29±0.031.42±0.29±0.031.42±0.29±0.031.42±0.29±0.03 52 1 ABLIKIM 06T BES2 ψ(2S) → γ 2K+2K−1ABLIKIM 06T reports (1.67±0.26±0.24)×10−3 from a measurement of [�(χ2(1P) →K+K−φ
)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) =(8.1 ± 0.4) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) =(9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(K0K+π−φ+ ..)/�total �51/��(K0K+π−φ+ ..)/�total �51/��(K0K+π−φ+ ..)/�total �51/��(K0K+π−φ+ ..)/�total �51/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT4.83±0.32±0.664.83±0.32±0.664.83±0.32±0.664.83±0.32±0.66 ABLIKIM 15M BES3 ψ(2S) → γχ2�(K+K−π0φ)/�total �52/��(K+K−π0φ)/�total �52/��(K+K−π0φ)/�total �52/��(K+K−π0φ)/�total �52/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT2.74±0.16±0.442.74±0.16±0.442.74±0.16±0.442.74±0.16±0.44 ABLIKIM 15M BES3 ψ(2S) → γχ2�(φπ+π−π0)/�total �53/��(φπ+π−π0)/�total �53/��(φπ+π−π0)/�total �53/��(φπ+π−π0)/�total �53/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.93±0.06±0.100.93±0.06±0.100.93±0.06±0.100.93±0.06±0.10 408 1 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ21Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ2 γ) = (8.72 ± 0.34)%.�(pp)/�total �54/��(pp)/�total �54/��(pp)/�total �54/��(pp)/�total �54/�VALUE (units 10−4) DOCUMENT ID0.733±0.033 OUR FIT0.733±0.033 OUR FIT0.733±0.033 OUR FIT0.733±0.033 OUR FIT�(ppπ0)/�total �55/��(ppπ0)/�total �55/��(ppπ0)/�total �55/��(ppπ0)/�total �55/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.47±0.04 OUR AVERAGE0.47±0.04 OUR AVERAGE0.47±0.04 OUR AVERAGE0.47±0.04 OUR AVERAGE0.47±0.04±0.01 1 ONYISI 10 CLE3 ψ(2S) → γ ppX0.43±0.09±0.01 2 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ONYISI 10 reports (4.83 ± 0.25 ± 0.35 ± 0.31) × 10−4 from a measurement of[�(χ2(1P) → ppπ0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →

γχ2(1P)) = (9.33±0.14±0.61)×10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2ATHAR 07 reports (0.44 ± 0.08 ± 0.05)×10−3 from a measurement of [�(χ2(1P) →ppπ0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) =(9.33± 0.14± 0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.
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χ2(1P)�(ppη)/�total �56/��(ppη)/�total �56/��(ppη)/�total �56/��(ppη)/�total �56/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.174±0.025 OUR AVERAGE0.174±0.025 OUR AVERAGE0.174±0.025 OUR AVERAGE0.174±0.025 OUR AVERAGE0.172±0.026±0.004 1 ONYISI 10 CLE3 ψ(2S) → γ ppX0.186±0.070±0.004 2 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ONYISI 10 reports (1.76 ± 0.23 ± 0.14 ± 0.11) × 10−4 from a measurement of[�(χ2(1P) → pp η)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →

γχ2(1P)) = (9.33±0.14±0.61)×10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2ATHAR 07 reports (0.19 ± 0.07 ± 0.02)×10−3 from a measurement of [�(χ2(1P) →pp η)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (9.33±0.14 ± 0.61) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) =(9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(ppω)/�total �57/��(ppω)/�total �57/��(ppω)/�total �57/��(ppω)/�total �57/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT0.36±0.04±0.010.36±0.04±0.010.36±0.04±0.010.36±0.04±0.01 1 ONYISI 10 CLE3 ψ(2S) → γ ppX1ONYISI 10 reports (3.68 ± 0.35 ± 0.26 ± 0.24) × 10−4 from a measurement of[�(χ2(1P) → ppω)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (9.33±0.14±0.61)×10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(ppφ)/�total �58/��(ppφ)/�total �58/��(ppφ)/�total �58/��(ppφ)/�total �58/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.8±0.9±0.12.8±0.9±0.12.8±0.9±0.12.8±0.9±0.1 24 ± 7 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports (3.04±0.85±0.43)×10−5 from a measurement of [�(χ2(1P) →ppφ)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.74±0.35) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = (9.52 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(ppπ+π−

)/�total �59/��(ppπ+π−
)/�total �59/��(ppπ+π−
)/�total �59/��(ppπ+π−
)/�total �59/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT1.32±0.34 OUR EVALUATION1.32±0.34 OUR EVALUATION1.32±0.34 OUR EVALUATION1.32±0.34 OUR EVALUATION Treating systemati error as orrelated.1.3 ±0.4 OUR AVERAGE1.3 ±0.4 OUR AVERAGE1.3 ±0.4 OUR AVERAGE1.3 ±0.4 OUR AVERAGE Error inludes sale fator of 1.3.1.17±0.19±0.30 1 BAI 99B BES ψ(2S) → γχ22.64±1.03±0.14 1 TANENBAUM 78 MRK1 ψ(2S) → γχ21Resaled by us using B(ψ(2S) → γχ2)= (8.3 ± 0.4)% and B(ψ(2S) →J/ψ(1S)π+π−) = (32.6 ± 0.5)%. Multiplied by a fator of 2 to onvert fromK0S K+π− to K0K+π− deay.�(ppπ0π0)/�total �60/��(ppπ0π0)/�total �60/��(ppπ0π0)/�total �60/��(ppπ0π0)/�total �60/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT0.078±0.023±0.0020.078±0.023±0.0020.078±0.023±0.0020.078±0.023±0.002 29.2 1 HE 08B CLEO e+ e− → γ h+ h− h0 h01HE 08B reports 0.08 ± 0.02 ± 0.01 ± 0.01 % from a measurement of [�(χ2(1P) →ppπ0π0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) =(9.33± 0.14± 0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(ppK+K− (non-resonant))/�total �61/��(ppK+K− (non-resonant))/�total �61/��(ppK+K− (non-resonant))/�total �61/��(ppK+K− (non-resonant))/�total �61/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.91±0.32±0.041.91±0.32±0.041.91±0.32±0.041.91±0.32±0.04 131 ± 12 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports (2.08±0.19±0.30)×10−4 from a measurement of [�(χ2(1P) →ppK+K− (non-resonant))/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →

γχ2(1P)) = (8.74 ± 0.35) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(ppK0S K0S)/�total �62/��(ppK0S K0S)/�total �62/��(ppK0S K0S)/�total �62/��(ppK0S K0S)/�total �62/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<7.9<7.9<7.9<7.9 90 1 ABLIKIM 06D BES2 ψ(2S) → χ2 γ1Using B(ψ(2S) → χ2 γ) = (9.3 ± 0.6)%.�(pnπ−)/�total �63/��(pnπ−)/�total �63/��(pnπ−)/�total �63/��(pnπ−)/�total �63/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.5±0.9 OUR AVERAGE8.5±0.9 OUR AVERAGE8.5±0.9 OUR AVERAGE8.5±0.9 OUR AVERAGE8.4±1.0±0.2 3309 1 ABLIKIM 12J BES3 ψ(2S) → γ pnπ−10.2±3.4±0.2 2 ABLIKIM 06I BES2 ψ(2S) → γ pπ−X1ABLIKIM 12J reports [�(χ2(1P) → pnπ−)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ =(0.80 ± 0.02± 0.09)×10−4 whih we divide by our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2ABLIKIM 06I reports [�(χ2(1P) → pnπ−)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ =(0.97 ± 0.20± 0.26)×10−4 whih we divide by our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.

�(pnπ+)/�total �64/��(pnπ+)/�total �64/��(pnπ+)/�total �64/��(pnπ+)/�total �64/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.9±0.8±0.28.9±0.8±0.28.9±0.8±0.28.9±0.8±0.2 3732 1 ABLIKIM 12J BES3 ψ(2S) → γ p nπ+1ABLIKIM 12J reports [�(χ2(1P) → pnπ+)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ =(0.85 ± 0.02± 0.07)×10−4 whih we divide by our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(pnπ−π0)/�total �65/��(pnπ−π0)/�total �65/��(pnπ−π0)/�total �65/��(pnπ−π0)/�total �65/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT21.7±1.7±0.521.7±1.7±0.521.7±1.7±0.521.7±1.7±0.5 2128 1 ABLIKIM 12J BES3 ψ(2S) → γ pnπ−π01ABLIKIM 12J reports [�(χ2(1P) → pnπ−π0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ =(2.07 ± 0.06± 0.15)×10−4 whih we divide by our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(pnπ+π0)/�total �66/��(pnπ+π0)/�total �66/��(pnπ+π0)/�total �66/��(pnπ+π0)/�total �66/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT21.1±1.8±0.421.1±1.8±0.421.1±1.8±0.421.1±1.8±0.4 2352 1 ABLIKIM 12J BES3 ψ(2S) → γ p nπ+π01ABLIKIM 12J reports [�(χ2(1P) → pnπ+π0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ =(2.01 ± 0.06± 0.16)×10−4 whih we divide by our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(��)/�total �67/��(��)/�total �67/��(��)/�total �67/��(��)/�total �67/�VALUE (units 10−4) DOCUMENT ID1.84±0.15 OUR FIT1.84±0.15 OUR FIT1.84±0.15 OUR FIT1.84±0.15 OUR FIT�(��π+π−
)/�total �68/��(��π+π−
)/�total �68/��(��π+π−
)/�total �68/��(��π+π−
)/�total �68/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT125±15±3125±15±3125±15±3125±15±3 371 1 ABLIKIM 12I BES3 ψ(2S) → γ��π+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<350 90 2 ABLIKIM 06D BES2 ψ(2S) → χ2 γ1ABLIKIM 12I reports (137.0± 7.6± 15.7)×10−5 from a measurement of [�(χ2(1P) →��π+π−

)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) =(8.72 ± 0.34) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) =(9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2Using B(ψ(2S) → χ2 γ) = (9.3 ± 0.6)%.�(��π+π− (non-resonant))/�total �69/��(��π+π− (non-resonant))/�total �69/��(��π+π− (non-resonant))/�total �69/��(��π+π− (non-resonant))/�total �69/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT66±15±166±15±166±15±166±15±1 36 1 ABLIKIM 12I BES3 ψ(2S) → γ��π+π−1ABLIKIM 12I reports (71.8± 14.5± 8.2)×10−5 from a measurement of [�(χ2(1P) →��π+π− (non-resonant))/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (8.72 ± 0.34) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(� (1385)+�π−+ ..)/�total �70/��(� (1385)+�π−+ ..)/�total �70/��(� (1385)+�π−+ ..)/�total �70/��(� (1385)+�π−+ ..)/�total �70/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<40<40<40<40 90 1 ABLIKIM 12I BES3 ψ(2S) → γ�(1385)+�π−1ABLIKIM 12I reports < 42 × 10−5 from a measurement of [�(χ2(1P) →�(1385)+�π−+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (8.72 ± 0.34) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = 9.52× 10−2.�(� (1385)−�π++ ..)/�total �71/��(� (1385)−�π++ ..)/�total �71/��(� (1385)−�π++ ..)/�total �71/��(� (1385)−�π++ ..)/�total �71/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<60<60<60<60 90 1 ABLIKIM 12I BES3 ψ(2S) → γ�(1385)−�π+1ABLIKIM 12I reports < 61 × 10−5 from a measurement of [�(χ2(1P) →�(1385)−�π++ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (8.72 ± 0.34) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = 9.52× 10−2.�(K+p� + ..)/�total �72/��(K+p� + ..)/�total �72/��(K+p� + ..)/�total �72/��(K+p� + ..)/�total �72/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.8±0.5 OUR AVERAGE7.8±0.5 OUR AVERAGE7.8±0.5 OUR AVERAGE7.8±0.5 OUR AVERAGE7.7±0.5±0.2 5k 1,2 ABLIKIM 13D BES3 ψ(2S) → γ�pK+8.3±1.6±0.2 3 ATHAR 07 CLEO ψ(2S) → γ h+ h− h01ABLIKIM 13D reports (8.4 ± 0.3 ± 0.6)× 10−4 from a measurement of [�(χ2(1P) →K+ p� + ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P))= (8.72 ± 0.34) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2Using B(� → pπ−) = 63.9%.3ATHAR 07 reports (8.5 ± 1.4 ± 1.0) × 10−4 from a measurement of [�(χ2(1P) →K+ p� + ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P))= (9.33 ± 0.14 ± 0.61) × 10−2, whih we resale to our best value B(ψ(2S) →
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γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.�(K+p�(1520)+ ..)/�total �73/��(K+p�(1520)+ ..)/�total �73/��(K+p�(1520)+ ..)/�total �73/��(K+p�(1520)+ ..)/�total �73/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.8±0.7±0.12.8±0.7±0.12.8±0.7±0.12.8±0.7±0.1 79 ± 13 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports (3.06±0.50±0.54)×10−4 from a measurement of [�(χ2(1P) →K+ p�(1520)+ ..)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (8.74 ± 0.35) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(�(1520)�(1520))/�total �74/��(�(1520)�(1520))/�total �74/��(�(1520)�(1520))/�total �74/��(�(1520)�(1520))/�total �74/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.6±1.4±0.14.6±1.4±0.14.6±1.4±0.14.6±1.4±0.1 29 ± 7 1 ABLIKIM 11F BES3 ψ(2S) → γ ppK+K−1ABLIKIM 11F reports (5.05 ± 1.29 ± 0.93) × 10−4 from a measurement of[�(χ2(1P) → �(1520)�(1520))/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assumingB(ψ(2S) → γχ2(1P)) = (8.74 ± 0.35) × 10−2, whih we resale to our best valueB(ψ(2S) → γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(�0�0)/�total �75/��(�0�0)/�total �75/��(�0�0)/�total �75/��(�0�0)/�total �75/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT

<0.6<0.6<0.6<0.6 90 1 ABLIKIM 13H BES3 ψ(2S) → γ�0�0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.7 90 7.5 ± 3.4 2 NAIK 08 CLEO ψ(2S) → γ�0�01ABLIKIM 13H reports < 0.65× 10−4 from a measurement of [�(χ2(1P) → �0�0)/�total℄× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.74±0.35)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.2NAIK 08 reports < 0.75×10−4 from a measurement of [�(χ2(1P) → �0�0)/�total℄

× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (9.33±0.14±0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.�(�+�−)/�total �76/��(�+�−)/�total �76/��(�+�−)/�total �76/��(�+�−)/�total �76/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT
<0.7<0.7<0.7<0.7 90 4.0 ± 3.5 1 NAIK 08 CLEO ψ(2S) → γ�+�−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.8 90 2 ABLIKIM 13H BES3 ψ(2S) → γ�+�−1NAIK 08 reports < 0.67 × 10−4 from a measurement of [�(χ2(1P) → �+�−)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (9.33 ±0.14 ± 0.61) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) =9.52 × 10−2.2ABLIKIM 13H reports < 0.88×10−4 from a measurement of [�(χ2(1P) → �+�−)/�total℄× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.74±0.35)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.�(� (1385)+� (1385)−)/�total �77/��(� (1385)+� (1385)−)/�total �77/��(� (1385)+� (1385)−)/�total �77/��(� (1385)+� (1385)−)/�total �77/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<16<16<16<16 90 1 ABLIKIM 12I BES3 ψ(2S) → γ�(1385)+�(1385)−1ABLIKIM 12I reports < 17 × 10−5 from a measurement of [�(χ2(1P) →�(1385)+�(1385)−)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →

γχ2(1P)) = (8.72 ± 0.34) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = 9.52× 10−2.�(� (1385)−� (1385)+)/�total �78/��(� (1385)−� (1385)+)/�total �78/��(� (1385)−� (1385)+)/�total �78/��(� (1385)−� (1385)+)/�total �78/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<8<8<8<8 90 1 ABLIKIM 12I BES3 ψ(2S) → γ�(1385)−�(1385)+1ABLIKIM 12I reports < 8.5 × 10−5 from a measurement of [�(χ2(1P) →�(1385)−�(1385)+)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) →
γχ2(1P)) = (8.72 ± 0.34) × 10−2, whih we resale to our best value B(ψ(2S) →
γχ2(1P)) = 9.52× 10−2.�(K−��++ ..)/�total �79/��(K−��++ ..)/�total �79/��(K−��++ ..)/�total �79/��(K−��++ ..)/�total �79/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.76±0.32±0.041.76±0.32±0.041.76±0.32±0.041.76±0.32±0.04 51 1 ABLIKIM 15I BES3 ψ(2S) → γK−��++ ..1ABLIKIM 15I reports [�(χ2(1P) → K−��++ ..)/�total℄ × [B(ψ(2S) →
γχ2(1P))℄ = (1.68±0.26±0.15)×10−5 whih we divide by our best value B(ψ(2S) →
γχ2(1P)) = (9.52 ± 0.20) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(� 0� 0)/�total �80/��(� 0� 0)/�total �80/��(� 0� 0)/�total �80/��(� 0� 0)/�total �80/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT

<1.0<1.0<1.0<1.0 90 2.9 ± 1.7 1 NAIK 08 CLEO ψ(2S) → γ�0�01NAIK 08 reports < 1.06×10−4 from a measurement of [�(χ2(1P) → �0�0)/�total℄
× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (9.33±0.14±0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.

�(�−�+)/�total �81/��(�−�+)/�total �81/��(�−�+)/�total �81/��(�−�+)/�total �81/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT1.42±0.31±0.031.42±0.31±0.031.42±0.31±0.031.42±0.31±0.03 29 ± 5 1 NAIK 08 CLEO ψ(2S) → γ�+�−
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 3.7 90 2 ABLIKIM 06D BES2 ψ(2S) → χ2 γ1NAIK 08 reports (1.45 ± 0.30 ± 0.15) × 10−4 from a measurement of [�(χ2(1P) →�−�+)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) =(9.33± 0.14± 0.61)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2Using B(ψ(2S) → χ2 γ) = (9.3 ± 0.6)%.�(J/ψ(1S)π+π−π0)/�total �82/��(J/ψ(1S)π+π−π0)/�total �82/��(J/ψ(1S)π+π−π0)/�total �82/��(J/ψ(1S)π+π−π0)/�total �82/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.015<0.015<0.015<0.015 90 BARATE 81 SPEC 190 GeV π−Be → 2π2µ�(π0 η)/�total �83/��(π0 η)/�total �83/��(π0 η)/�total �83/��(π0 η)/�total �83/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.2× 10−3<3.2× 10−3<3.2× 10−3<3.2× 10−3 90 1 ABLIKIM 15N BES3 ψ(2S)e+ e− → γπ0 η1Using B(η → K0S K±π∓)×B(K0S → π+π−)×B(π0 → γ γ) = (1.66±0.11)×10−2.�(η (1S)π+π−

)/�total �84/��(η (1S)π+π−
)/�total �84/��(η (1S)π+π−
)/�total �84/��(η (1S)π+π−
)/�total �84/�VALUE CL% DOCUMENT ID TECN COMMENT

<0.54× 10−2<0.54× 10−2<0.54× 10−2<0.54× 10−2 90 1,2 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ2
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.2 × 10−2 90 1,3 ABLIKIM 13B BES3 e+ e− → ψ (2S) → γχ21Using 1.06× 108 ψ(2S) mesons and B(ψ(2S) → χ2 γ) = (8.72 ± 0.34)%.2From the η → K0S K±π∓ deays.3 From the η → K+K−π0 deays.�(η (1S)π+π−

)/�(K0K+π−+ ..) �84/�41�(η (1S)π+π−
)/�(K0K+π−+ ..) �84/�41�(η (1S)π+π−
)/�(K0K+π−+ ..) �84/�41�(η (1S)π+π−
)/�(K0K+π−+ ..) �84/�41VALUE CL% DOCUMENT ID TECN COMMENT

<16.4<16.4<16.4<16.4 90 1 LEES 12AE BABR e+ e− →e+ e−π+π− η1We divided the reported limit by 2 to take into aount the K0LK+π− mode.RADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYS�(γ J/ψ(1S))/�total �85/��(γ J/ψ(1S))/�total �85/��(γ J/ψ(1S))/�total �85/��(γ J/ψ(1S))/�total �85/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT19.0 ±0.5 OUR FIT19.0 ±0.5 OUR FIT19.0 ±0.5 OUR FIT19.0 ±0.5 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •18.64±0.08±1.69 1.0M 1 ABLIKIM 17U BES3 e+ e− → γX19.9 ±0.5 ±1.2 2 ADAM 05A CLEO e+ e− → ψ(2S) → γχ21Not independent from B( ψ(2S) → γχ2(1P)) and the produt B( ψ(2S) →

γχ2(1P)) × B( χ2(1P) → γ J/ψ(1S)) also measured in ABLIKIM 17U.2Uses B(ψ(2S) → γχ2 → γ γ J/ψ) from ADAM 05A and B(ψ(2S) → γχ2) fromATHAR 04.�(γ ρ0)/�total �86/��(γ ρ0)/�total �86/��(γ ρ0)/�total �86/��(γ ρ0)/�total �86/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT
<19<19<19<19 90 13 ± 11 1 ABLIKIM 11E BES3 ψ(2S) → γ γ ρ0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<40 90 17.2± 6.8 2 BENNETT 08A CLEO ψ(2S) → γ γ ρ01ABLIKIM 11E reports < 20.8 × 10−6 from a measurement of [�(χ2(1P) → γ ρ0)/�total℄× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.74±0.35)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.2BENNETT 08A reports < 50 × 10−6 from a measurement of [�(χ2(1P) → γ ρ0)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.1 ± 0.4)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.�(γω)/�total �87/��(γω)/�total �87/��(γω)/�total �87/��(γω)/�total �87/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT
<6<6<6<6 90 1 ± 6 1 ABLIKIM 11E BES3 ψ(2S) → γ γω

• • • We do not use the following data for averages, �ts, limits, et. • • •
<6 90 0.0 ± 1.8 2 BENNETT 08A CLEO ψ(2S) → γ γω1ABLIKIM 11E reports < 6.1×10−6 from a measurement of [�(χ2(1P) → γω

)/�total℄
× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.74± 0.35)×10−2,whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.2BENNETT 08A reports < 7.0 × 10−6 from a measurement of [�(χ2(1P) → γω

)/�total℄ × [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.1 ± 0.4)×10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.�(γφ)/�total �88/��(γφ)/�total �88/��(γφ)/�total �88/��(γφ)/�total �88/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT
< 7< 7< 7< 7 90 5 ± 5 1 ABLIKIM 11E BES3 ψ(2S) → γ γφ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<11 90 1.3 ± 2.5 2 BENNETT 08A CLEO ψ(2S) → γ γφ
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χ2(1P)1ABLIKIM 11E reports < 8.1×10−6 from a measurement of [�(χ2(1P) → γφ

)/�total℄
× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.74± 0.35)×10−2,whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.2BENNETT 08A reports < 13×10−6 from a measurement of [�(χ2(1P) → γφ

)/�total℄
× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P)) = (8.1 ± 0.4)× 10−2,whih we resale to our best value B(ψ(2S) → γχ2(1P)) = 9.52× 10−2.�(γ γ)/�total �89/��(γ γ)/�total �89/��(γ γ)/�total �89/��(γ γ)/�total �89/�VALUE (units 10−4) DOCUMENT ID2.85±0.10 OUR FIT2.85±0.10 OUR FIT2.85±0.10 OUR FIT2.85±0.10 OUR FIT�(e+ e− J/ψ(1S))/�total �90/��(e+ e− J/ψ(1S))/�total �90/��(e+ e− J/ψ(1S))/�total �90/��(e+ e− J/ψ(1S))/�total �90/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.37±0.15±0.052.37±0.15±0.052.37±0.15±0.052.37±0.15±0.05 1.3k 1 ABLIKIM 17I BES3 ψ(2S) → γ e+ e− J/ψ1ABLIKIM 17I reports (2.48± 0.08± 0.16)×10−3 from a measurement of [�(χ2(1P) →e+ e− J/ψ(1S))/�total℄× [B(ψ(2S) → γχ2(1P))℄ assuming B(ψ(2S) → γχ2(1P))= (9.11 ± 0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ2(1P))= (9.52 ± 0.20)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �90/�85�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �90/�85�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �90/�85�(e+ e− J/ψ(1S))/�(γ J/ψ(1S)) �90/�85VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT11.3±0.4±0.511.3±0.4±0.511.3±0.4±0.511.3±0.4±0.5 1.3k 1 ABLIKIM 17I BES3 ψ(2S) → e+ e− γ J/ψ1Uses B( ψ(2S) → γχ2(1P)) × B( χ2(1P) → γ J/ψ(1S)) = (199.6 ± 0.8 ± 7.0)×10−4 from ABLIKIM 17N and aounts for ommon systemati errors.�(γ γ)/�(γ J/ψ(1S)) �89/�85�(γ γ)/�(γ J/ψ(1S)) �89/�85�(γ γ)/�(γ J/ψ(1S)) �89/�85�(γ γ)/�(γ J/ψ(1S)) �89/�85VALUE (units 10−3) DOCUMENT ID TECN COMMENT1.50±0.05 OUR FIT1.50±0.05 OUR FIT1.50±0.05 OUR FIT1.50±0.05 OUR FIT0.99±0.180.99±0.180.99±0.180.99±0.18 1 AMBROGIANI 00B E835 p p → χ2 → γ γ, γ J/ψ1Calulated by us using B(J/ψ(1S) → e+ e−) = 0.0593 ± 0.0010.�(γ γ)/�total × �(pp)/�total �89/�× �54/��(γ γ)/�total × �(pp)/�total �89/�× �54/��(γ γ)/�total × �(pp)/�total �89/�× �54/��(γ γ)/�total × �(pp)/�total �89/�× �54/�VALUE (units 10−8) DOCUMENT ID TECN COMMENT2.09±0.13 OUR FIT2.09±0.13 OUR FIT2.09±0.13 OUR FIT2.09±0.13 OUR FIT1.7 ±0.4 OUR AVERAGE1.7 ±0.4 OUR AVERAGE1.7 ±0.4 OUR AVERAGE1.7 ±0.4 OUR AVERAGE1.60±0.42 ARMSTRONG 93 E760 pp → γ γX9.9 ±4.5 BAGLIN 87B SPEC pp → γ γX

χ2(1P) CROSS-PARTICLE BRANCHING RATIOSχ2(1P) CROSS-PARTICLE BRANCHING RATIOSχ2(1P) CROSS-PARTICLE BRANCHING RATIOSχ2(1P) CROSS-PARTICLE BRANCHING RATIOS�(χ2(1P)→ K+K−π+π−
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �14/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K+K−π+π−
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �14/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K+K−π+π−
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �14/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K+K−π+π−
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �14/�× �ψ(2S)141 /�ψ(2S)11VALUE (units 10−3) DOCUMENT ID TECN COMMENT2.31±0.26 OUR FIT2.31±0.26 OUR FIT2.31±0.26 OUR FIT2.31±0.26 OUR FIT2.5 ±0.9 OUR AVERAGE2.5 ±0.9 OUR AVERAGE2.5 ±0.9 OUR AVERAGE2.5 ±0.9 OUR AVERAGE Error inludes sale fator of 2.3.1.90±0.14±0.44 BAI 99B BES ψ(2S) → γχ23.8 ±0.67 1 TANENBAUM 78 MRK1 ψ(2S) → γχ21The reported value is derived using B(ψ(2S) → π+π− J/ψ) × B(J/ψ → ℓ+ ℓ−) =(4.6 ± 0.7)%. Calulated by us using B(J/ψ → ℓ+ ℓ−) = 0.1181 ± 0.0020.�(χ2(1P)→ K∗(892)0K∗(892)0)/�total × �(ψ(2S)→ γχ2(1P))/�total �18/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K∗(892)0K∗(892)0)/�total × �(ψ(2S)→ γχ2(1P))/�total �18/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K∗(892)0K∗(892)0)/�total × �(ψ(2S)→ γχ2(1P))/�total �18/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K∗(892)0K∗(892)0)/�total × �(ψ(2S)→ γχ2(1P))/�total �18/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−4) DOCUMENT ID TECN COMMENT2.1 ±0.4 OUR FIT2.1 ±0.4 OUR FIT2.1 ±0.4 OUR FIT2.1 ±0.4 OUR FIT3.11±0.36±0.483.11±0.36±0.483.11±0.36±0.483.11±0.36±0.48 ABLIKIM 04H BES2 ψ(2S) → γχ2�(χ2(1P)→ pp)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �54/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ pp)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �54/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ pp)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �54/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ pp)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �54/�× �ψ(2S)141 /�ψ(2S)11VALUE (units 10−5) DOCUMENT ID TECN COMMENT2.01±0.09 OUR FIT2.01±0.09 OUR FIT2.01±0.09 OUR FIT2.01±0.09 OUR FIT1.4 ±1.11.4 ±1.11.4 ±1.11.4 ±1.1 1 BAI 98I BES ψ(2S) → γχ2 → γ p p1Calulated by us. The value for B(χ2 → pp) reported in BAI 98I is derived usingB(ψ(2S) → γχ2) = (7.8± 0.8)% and B(ψ(2S) → J/ψ(1S)π+π−) = (32.4± 2.6)%[BAI 98D℄.�(χ2(1P)→ pp)/�total × �(ψ(2S)→ γχ2(1P))/�total�54/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ pp)/�total × �(ψ(2S)→ γχ2(1P))/�total�54/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ pp)/�total × �(ψ(2S)→ γχ2(1P))/�total�54/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ pp)/�total × �(ψ(2S)→ γχ2(1P))/�total�54/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT6.98±0.32 OUR FIT6.98±0.32 OUR FIT6.98±0.32 OUR FIT6.98±0.32 OUR FIT7.1 ±0.5 OUR AVERAGE7.1 ±0.5 OUR AVERAGE7.1 ±0.5 OUR AVERAGE7.1 ±0.5 OUR AVERAGE Error inludes sale fator of 1.2.7.3 ±0.4 ±0.3 405 ABLIKIM 13V BES3 ψ(2S) → γ pp7.2 ±0.7 ±0.4 121 ± 12 1 NAIK 08 CLEO ψ(2S) → γ pp4.4 +1.6

−1.4 ±0.6 14.3+5.2
−4.7 BAI 04F BES ψ(2S) → γχ2(1P) → γ p p1Calulated by us. NAIK 08 reports B(χ2 → pp) = (7.7 ± 0.8 ± 0.4 ± 0.5) × 10−5using B(ψ(2S) → γχ2) = (9.33 ± 0.14 ± 0.61)%.

�(χ2(1P)→ ��)/�total × �(ψ(2S)→ γχ2(1P))/�total�67/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ ��)/�total × �(ψ(2S)→ γχ2(1P))/�total�67/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ ��)/�total × �(ψ(2S)→ γχ2(1P))/�total�67/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ ��)/�total × �(ψ(2S)→ γχ2(1P))/�total�67/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT17.5±1.3 OUR FIT17.5±1.3 OUR FIT17.5±1.3 OUR FIT17.5±1.3 OUR FIT17.4±1.4 OUR AVERAGE17.4±1.4 OUR AVERAGE17.4±1.4 OUR AVERAGE17.4±1.4 OUR AVERAGE18.2±1.4±0.9 207 1 ABLIKIM 13H BES3 ψ(2S) → γ��15.9±2.1±1.0 71 ± 9 2 NAIK 08 CLEO ψ(2S) → γ��1Calulated by us. ABLIKIM 13H reports B(χ2 → ��) = (20.8 ± 1.6 ± 2.3) × 10−5from a measurement of B(χ2 → ��) × B(ψ(2S) → γχ2) assuming B(ψ(2S) →
γχ2) = (8.74 ± 0.35)%.2Calulated by us. NAIK 08 reports B(χ2 → ��) = (17.0 ± 2.2 ± 1.1 ± 1.1)× 10−5using B(ψ(2S) → γχ2) = (9.33 ± 0.14 ± 0.61)%.�(χ2(1P)→ ��)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �67/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ ��)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �67/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ ��)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �67/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ ��)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �67/�× �ψ(2S)141 /�ψ(2S)11VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT5.1±0.4 OUR FIT5.1±0.4 OUR FIT5.1±0.4 OUR FIT5.1±0.4 OUR FIT7.1+3.1

−2.9±1.37.1+3.1
−2.9±1.37.1+3.1
−2.9±1.37.1+3.1
−2.9±1.3 8.3+3.7

−3.4 1 BAI 03E BES ψ(2S) → γ��1BAI 03E reports [ B(χ2 → ��) B(ψ(2S) → γχ2) / B(ψ(2S) → J/ψπ+π−) ℄ ×[B2(� → π− p) / B(J/ψ → pp) ℄ = (1.33+0.59
−0.55 ± 0.25)%. We alulate from thismeasurement the presented value using B(� → π− p) = (63.9 ± 0.5)% and B(J/ψ →pp) = (2.17 ± 0.07) × 10−3.�(χ2(1P)→ ππ

)/�total × �(ψ(2S)→ γχ2(1P))/�total�24/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ ππ
)/�total × �(ψ(2S)→ γχ2(1P))/�total�24/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ ππ
)/�total × �(ψ(2S)→ γχ2(1P))/�total�24/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ ππ
)/�total × �(ψ(2S)→ γχ2(1P))/�total�24/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.12±0.08 OUR FIT2.12±0.08 OUR FIT2.12±0.08 OUR FIT2.12±0.08 OUR FIT2.17±0.09 OUR AVERAGE2.17±0.09 OUR AVERAGE2.17±0.09 OUR AVERAGE2.17±0.09 OUR AVERAGE2.19±0.05±0.15 4.5k 1 ABLIKIM 10A BES3 e+ e− → ψ(2S) → γχ22.23±0.06±0.10 2.5k 2 ASNER 09 CLEO ψ(2S) → γπ+π−1.90±0.08±0.20 0.8k 3 ASNER 09 CLEO ψ(2S) → γπ0π01Calulated by us. ABLIKIM 10A reports B(χ2 → π0π0) = (0.88 ± 0.02 ± 0.06 ±0.04)× 10−3 using B(ψ(2S) → γχ2) = (8.3 ± 0.4)%. We have multiplied the π0π0measurement by 3 to obtain ππ.2 Calulated by us. ASNER 09 reports B(χ2 → π+π−) = (1.59 ± 0.04 ± 0.07 ±0.10)× 10−3 using B(ψ(2S) → γχ2) = (9.33 ± 0.14 ± 0.61)%. We have multipliedthe π+π− measurement by 3/2 to obtain ππ.3 Calulated by us. ASNER 09 reports B(χ2 → π0π0) = (0.68± 0.03± 0.07± 0.04)×10−3 using B(ψ(2S) → γχ2) = (9.33 ± 0.14 ± 0.61)%. We have multiplied the

π0π0 measurement by 3 to obtain ππ.�(χ2(1P)→ ππ
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �24/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ ππ
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �24/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ ππ
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �24/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ ππ
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �24/�× �ψ(2S)141 /�ψ(2S)11VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.612±0.023 OUR FIT0.612±0.023 OUR FIT0.612±0.023 OUR FIT0.612±0.023 OUR FIT0.54 ±0.06 OUR AVERAGE0.54 ±0.06 OUR AVERAGE0.54 ±0.06 OUR AVERAGE0.54 ±0.06 OUR AVERAGE0.66 ±0.18 ±0.37 21 ± 6 1 BAI 03C BES ψ(2S) → γπ0π00.54 ±0.05 ±0.04 185 ± 16 2 BAI 98I BES ψ(2S) → γπ+π−1We have multiplied π0π0 measurement by 3 to obtain ππ.2 Calulated by us. The value for B(χ2 → π+π−) reported by BAI 98I is derived usingB(ψ(2S) → γχ2) = (7.8 ± 0.8)% and B(ψ(2S) → J/ψπ+π−) = (32.4 ± 2.6)%[BAI 98D℄. We have multiplied π+π− measurement by 3/2 to obtain ππ.�(χ2(1P)→ ηη
)/�total × �(ψ(2S)→ γχ2(1P))/�total�30/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ ηη
)/�total × �(ψ(2S)→ γχ2(1P))/�total�30/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ ηη
)/�total × �(ψ(2S)→ γχ2(1P))/�total�30/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ ηη
)/�total × �(ψ(2S)→ γχ2(1P))/�total�30/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT0.52±0.04 OUR FIT0.52±0.04 OUR FIT0.52±0.04 OUR FIT0.52±0.04 OUR FIT0.52±0.04 OUR AVERAGE0.52±0.04 OUR AVERAGE0.52±0.04 OUR AVERAGE0.52±0.04 OUR AVERAGE0.54±0.03±0.04 386 1 ABLIKIM 10A BES3 e+ e− → ψ(2S) →

γχ20.47±0.05±0.05 156 ASNER 09 CLEO ψ(2S) → γ ηη

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 0.44 90 2 ADAMS 07 CLEO ψ(2S) → γχ2
< 3 90 BAI 03C BES ψ(2S) → γ ηη → 5γ0.62±0.31±0.19 LEE 85 CBAL ψ(2S) → photons1Calulated by us. ABLIKIM 10A reports B(χ2 → ηη) = (0.65± 0.04± 0.05± 0.03)×10−3 using B(ψ(2S) → γχ2) = (8.3 ± 0.4)%.2 Superseded by ASNER 09.�(χ2(1P)→ K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�total�31/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�total�31/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�total�31/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�total�31/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT9.6±0.6 OUR FIT9.6±0.6 OUR FIT9.6±0.6 OUR FIT9.6±0.6 OUR FIT10.5±0.3±0.610.5±0.3±0.610.5±0.3±0.610.5±0.3±0.6 1.6k 1 ASNER 09 CLEO ψ(2S) → γK+K−1Calulated by us. ASNER 09 reports B(χ2 → K+K−) = (1.13 ± 0.03 ± 0.06 ±0.07) × 10−3 using B(ψ(2S) → γχ2) = (9.33 ± 0.14 ± 0.61)%.



1554155415541554MesonPartile Listings
χ2(1P)�(χ2(1P)→ K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �31/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �31/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �31/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �31/�× �ψ(2S)141 /�ψ(2S)11VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.276±0.017 OUR FIT0.276±0.017 OUR FIT0.276±0.017 OUR FIT0.276±0.017 OUR FIT0.190±0.034±0.0190.190±0.034±0.0190.190±0.034±0.0190.190±0.034±0.019 115 ± 13 1 BAI 98I BES ψ(2S) → γK+K−1Calulated by us. The value for B(χ2 → K+K−) reported by BAI 98I is derived usingB(ψ(2S) → γχ2) = (7.8 ± 0.8)% and B(ψ(2S) → J/ψπ+π−) = (32.4 ± 2.6)%[BAI 98D℄.�(χ2(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ2(1P))/�total�32/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ2(1P))/�total�32/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ2(1P))/�total�32/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ2(1P))/�total�32/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT5.0 ±0.4 OUR FIT5.0 ±0.4 OUR FIT5.0 ±0.4 OUR FIT5.0 ±0.4 OUR FIT5.0 ±0.4 OUR AVERAGE5.0 ±0.4 OUR AVERAGE5.0 ±0.4 OUR AVERAGE5.0 ±0.4 OUR AVERAGE4.9 ±0.3 ±0.3 373 ± 20 1 ASNER 09 CLEO ψ(2S) → γK0S K0S5.72±0.76±0.63 65 ABLIKIM 05O BES2 ψ(2S) → γK0S K0S1Calulated by us. ASNER 09 reports B(χ2 → K0S K0S ) = (0.53 ± 0.03 ± 0.03 ±0.03) × 10−3 using B(ψ(2S) → γχ2) = (9.33 ± 0.14 ± 0.61)%.�(χ2(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �32/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �32/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �32/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K0S K0S)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �32/�× �ψ(2S)141 /�ψ(2S)11VALUE (units 10−5) DOCUMENT ID TECN COMMENT14.4±1.1 OUR FIT14.4±1.1 OUR FIT14.4±1.1 OUR FIT14.4±1.1 OUR FIT14.7±4.1±3.314.7±4.1±3.314.7±4.1±3.314.7±4.1±3.3 1 BAI 99B BES ψ(2S) → γK0S K0S1Calulated by us. The value of B(χ2 → K0S K0S ) reported by BAI 99B was derived usingB(ψ(2S) → γχ2(1P)) = (7.8± 0.8)% and B(ψ(2S) → J/ψπ+ π−) = (32.4± 2.6)%[BAI 98D℄.�(χ2(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ2(1P))/�total�41/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ2(1P))/�total�41/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ2(1P))/�total�41/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K0K+π−+ ..)/�total × �(ψ(2S)→ γχ2(1P))/�total�41/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.22±0.17 OUR FIT1.22±0.17 OUR FIT1.22±0.17 OUR FIT1.22±0.17 OUR FIT1.15±0.18 OUR AVERAGE1.15±0.18 OUR AVERAGE1.15±0.18 OUR AVERAGE1.15±0.18 OUR AVERAGE1.21±0.19±0.09 37 1 ATHAR 07 CLEO ψ(2S) → γK0S K±π∓0.97±0.32±0.13 28 2 ABLIKIM 06R BES2 ψ(2S) → γK0S K±π∓1Calulated by us. ATHAR 07 reports B(χ2 → K0K+π−+ ..) = (1.3 ± 0.2 ±0.1 ± 0.1)× 10−3 using B(ψ(2S) → γχ2) = (9.33 ± 0.14 ± 0.61)%.2Calulated by us. ABLIKIM 06R reports B(χ2 → K0S K±π∓) = (0.6 ± 0.2 ± 0.1)×10−3 using B(ψ(2S) → γχ2) = (8.1 ± 0.6)%. We have multiplied by 2 to obtainK0K+π− + .. from K0S K±π∓.�(χ2(1P)→ 2(π+π−))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �1/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ 2(π+π−))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �1/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ 2(π+π−))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �1/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ 2(π+π−))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �1/�× �ψ(2S)141 /�ψ(2S)11VALUE (units 10−3) DOCUMENT ID TECN COMMENT2.79±0.26 OUR FIT2.79±0.26 OUR FIT2.79±0.26 OUR FIT2.79±0.26 OUR FIT3.1 ±1.0 OUR AVERAGE3.1 ±1.0 OUR AVERAGE3.1 ±1.0 OUR AVERAGE3.1 ±1.0 OUR AVERAGE Error inludes sale fator of 2.5.2.3 ±0.1 ±0.5 1 BAI 99B BES ψ(2S) → γχ24.3 ±0.6 2 TANENBAUM 78 MRK1 ψ(2S) → γχ21Calulated by us. The value for B(χ2 → 2π+2π−) reported in BAI 99B is derived usingB(ψ(2S) → γχ2) = (7.8± 0.8)% and B(ψ(2S) → J/ψ(1S)π+π−) = (32.4± 2.6)%[BAI 98D℄.2The value for B(ψ(2S) → γχ2)×B(χ2 → 2π+π−) reported in TANENBAUM 78is derived using B(ψ(2S) → J/ψ(1S)π+π−)×B(J/ψ(1S) ℓ+ ℓ−) = (4.6 ± 0.7)%.Calulated by us using B(J/ψ(1S) → ℓ+ ℓ−) = 0.1181 ± 0.0020.�(χ2(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�total�49/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�total�49/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�total�49/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�total�49/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.57±0.19 OUR FIT1.57±0.19 OUR FIT1.57±0.19 OUR FIT1.57±0.19 OUR FIT1.76±0.16±0.241.76±0.16±0.241.76±0.16±0.241.76±0.16±0.24 160 1 ABLIKIM 06T BES2 ψ(2S) → γ 2K+2K−1Calulated by us. The value of B(χ2 → 2K+2K−) reported by ABLIKIM 06T wasderived using B(ψ(2S) → γχ2(1P)) = (8.1 ± 0.4)%.�(χ2(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→ J/ψ(1S)π+π−

) �49/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �49/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �49/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ K+K−K+K−)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→ J/ψ(1S)π+π−
) �49/�× �ψ(2S)141 /�ψ(2S)11VALUE (units 10−4) DOCUMENT ID TECN COMMENT4.5±0.5 OUR FIT4.5±0.5 OUR FIT4.5±0.5 OUR FIT4.5±0.5 OUR FIT3.6±0.6±0.63.6±0.6±0.63.6±0.6±0.63.6±0.6±0.6 1 BAI 99B BES ψ(2S) → γ 2K+2K−1Calulated by us. The value of B(χ2 → 2K+2K−) reported by BAI 99B was derivedusing B(ψ(2S) → γχ2(1P)) = (7.8± 0.8)% and B(ψ(2S) → J/ψπ+ π−) = (32.4±2.6)% [BAI 98D℄.�(χ2(1P)→ φφ

)/�total × �(ψ(2S)→ γχ2(1P))/�total�20/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ φφ
)/�total × �(ψ(2S)→ γχ2(1P))/�total�20/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ φφ
)/�total × �(ψ(2S)→ γχ2(1P))/�total�20/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ φφ
)/�total × �(ψ(2S)→ γχ2(1P))/�total�20/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.01±0.08 OUR FIT1.01±0.08 OUR FIT1.01±0.08 OUR FIT1.01±0.08 OUR FIT0.98±0.13 OUR AVERAGE0.98±0.13 OUR AVERAGE0.98±0.13 OUR AVERAGE0.98±0.13 OUR AVERAGE Error inludes sale fator of 1.3.0.94±0.03±0.10 849 1 ABLIKIM 11K BES3 ψ(2S) → γ hadrons1.38±0.24±0.23 41 2 ABLIKIM 06T BES2 ψ(2S) → γ 2K+2K−

1Calulated by us. The value of B(χ2 → φφ) reported by ABLIKIM 11K was derivedusing B(ψ(2S) → γχ2(1P)) = (8.74 ± 0.35)%.2Calulated by us. The value of B(χ2 → φφ) reported by ABLIKIM 06T was derivedusing B(ψ(2S) → γχ2(1P)) = (8.1 ± 0.4)%.�(χ2(1P)→ φφ
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �20/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ φφ
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �20/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ φφ
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �20/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ φφ
)/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �20/�× �ψ(2S)141 /�ψ(2S)11VALUE (units 10−4) DOCUMENT ID TECN COMMENT2.92±0.24 OUR FIT2.92±0.24 OUR FIT2.92±0.24 OUR FIT2.92±0.24 OUR FIT4.8 ±1.3 ±1.34.8 ±1.3 ±1.34.8 ±1.3 ±1.34.8 ±1.3 ±1.3 1 BAI 99B BES ψ(2S) → γ 2K+2K−1Calulated by us. The value of B(χ2 → φφ) reported by BAI 99B was derived usingB(ψ(2S) → γχ2(1P)) = (7.8± 0.8)% and B(ψ(2S) → J/ψπ+ π−) = (32.4± 2.6)%[BAI 98D℄.�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�total�85/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�total�85/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�total�85/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�total�85/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.81 ±0.04 OUR FIT1.81 ±0.04 OUR FIT1.81 ±0.04 OUR FIT1.81 ±0.04 OUR FIT1.69 ±0.16 OUR AVERAGE1.69 ±0.16 OUR AVERAGE1.69 ±0.16 OUR AVERAGE1.69 ±0.16 OUR AVERAGE Error inludes sale fator of 3.4. See the ideogram below.1.996±0.008±0.070 81k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ J/ψ1.793±0.008±0.163 1.0M ABLIKIM 17U BES3 e+ e− → γX1.62 ±0.04 ±0.12 5.8k BAI 04I BES2 ψ(2S) → J/ψγγ0.99 ±0.10 ±0.08 GAISER 86 CBAL ψ(2S) → γX1.47 ±0.17 2 OREGLIA 82 CBAL ψ(2S) → γχ21.8 ±0.5 3 BRANDELIK 79B DASP ψ(2S) → γχ21.2 ±0.2 3 BARTEL 78B CNTR ψ(2S) → γχ22.2 ±1.2 4 BIDDICK 77 CNTR e+ e− → γX1.2 ±0.7 2 WHITAKER 76 MRK1 e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •1.874±0.007±0.102 76k 5 ABLIKIM 12O BES3 ψ(2S) → γχ21.95 ±0.02 ±0.07 12.4k 6 MENDEZ 08 CLEO ψ(2S) → γχ21.85 ±0.04 ±0.07 1.9k 7 ADAM 05A CLEO Repl. by MENDEZ 081Uses B( J/ψ → e+ e−) = (5.971 ± 0.032)% and B( J/ψ → µ+µ−) = (5.961 ±0.033)%.2Realulated by us using B(J/ψ(1S) → ℓ+ ℓ−) = 0.1181 ± 0.0020.3Realulated by us using B(J/ψ(1S) → µ+µ−) = 0.0588 ± 0.0010.4Assumes isotropi gamma distribution.5 Superseded by ABLIKIM 17N.6Not independent from other measurements of MENDEZ 08.7Not independent from other values reported by ADAM 05A.

WEIGHTED AVERAGE
1.69±0.16 (Error scaled by 3.4)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

WHITAKER 76 MRK1
BIDDICK 77 CNTR
BARTEL 78B CNTR 5.9
BRANDELIK 79B DASP
OREGLIA 82 CBAL 1.6
GAISER 86 CBAL 29.6
BAI 04I BES2 0.3
ABLIKIM 17U BES3 0.4
ABLIKIM 17N BES3 19.3

χ2

      57.1
(Confidence Level < 0.0001)

0.5 1 1.5 2 2.5 3 3.5�(χ2(1P) → γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�total (units10−2)�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)anything) �85/�× �ψ(2S)141 /�ψ(2S)9�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)anything) �85/�× �ψ(2S)141 /�ψ(2S)9�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)anything) �85/�× �ψ(2S)141 /�ψ(2S)9�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)anything) �85/�× �ψ(2S)141 /�ψ(2S)9�85/�× �ψ(2S)141 /�ψ(2S)9 = �85/� × �ψ(2S)141 /(�ψ(2S)11 +�ψ(2S)12 +�ψ(2S)13 +0.343�ψ(2S)140 +0.190�ψ(2S)141 )VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.95±0.06 OUR FIT2.95±0.06 OUR FIT2.95±0.06 OUR FIT2.95±0.06 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •3.12±0.03±0.09 12.4k 1 MENDEZ 08 CLEO ψ(2S) → γχ23.11±0.07±0.07 1.9k ADAM 05A CLEO Repl. by MENDEZ 081Not independent from other measurements of MENDEZ 08.



1555155515551555See key on page 885 Meson Partile Listings
χ2(1P)�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−

) �85/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �85/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �85/�× �ψ(2S)141 /�ψ(2S)11�(χ2(1P)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γχ2(1P))/�(ψ(2S)→J/ψ(1S)π+π−
) �85/�× �ψ(2S)141 /�ψ(2S)11VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT5.22±0.11 OUR FIT5.22±0.11 OUR FIT5.22±0.11 OUR FIT5.22±0.11 OUR FIT5.53±0.17 OUR AVERAGE5.53±0.17 OUR AVERAGE5.53±0.17 OUR AVERAGE5.53±0.17 OUR AVERAGE5.56±0.05±0.16 12.4k MENDEZ 08 CLEO ψ(2S) → γχ26.0 ±2.8 1.3k 1 ABLIKIM 04B BES ψ(2S) → J/ψX3.9 ±1.2 2 HIMEL 80 MRK2 ψ(2S) → γχ2

• • • We do not use the following data for averages, �ts, limits, et. • • •5.52±0.13±0.13 1.9k 3 ADAM 05A CLEO Repl. by MENDEZ 081From a �t to the J/ψ reoil mass spetra.2The value for B(ψ(2S) → γχ2)×B(χ2 → γ J/ψ(1S)) reported in HIMEL 80 isderived using B(ψ(2S) → J/ψ(1S)π+π−) = (33 ± 3)% and B(J/ψ(1S) → ℓ+ ℓ−)= 0.138 ± 0.018. Calulated by us using B(J/ψ(1S) → ℓ+ ℓ−) = (0.1181 ± 0.0020).3Not independent from other values reported by ADAM 05A.�(χ2(1P)→ γ γ
)/�total × �(ψ(2S)→ γχ2(1P))/�total�89/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ γ γ
)/�total × �(ψ(2S)→ γχ2(1P))/�total�89/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ γ γ
)/�total × �(ψ(2S)→ γχ2(1P))/�total�89/�× �ψ(2S)141 /�ψ(2S)�(χ2(1P)→ γ γ
)/�total × �(ψ(2S)→ γχ2(1P))/�total�89/�× �ψ(2S)141 /�ψ(2S)VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.71±0.08 OUR FIT2.71±0.08 OUR FIT2.71±0.08 OUR FIT2.71±0.08 OUR FIT2.82±0.10 OUR AVERAGE2.82±0.10 OUR AVERAGE2.82±0.10 OUR AVERAGE2.82±0.10 OUR AVERAGE2.83±0.08±0.06 5k 1 ABLIKIM 17AE BES3 ψ(2S) → γχ2 → 3γ2.68±0.28±0.15 0.3k ECKLUND 08A CLEO ψ(2S) → γχ2 → 3γ7.0 ±2.1 ±2.0 LEE 85 CBAL ψ(2S) → γχ2

• • • We do not use the following data for averages, �ts, limits, et. • • •2.81±0.17±0.15 1.1k 2 ABLIKIM 12A BES3 ψ(2S) → γχ2 → 3γ1ABLIKIM 17AE measures the ratio of two-photon partial widths for the heliity λ = 0and heliity λ = 2 omponents to be f0/2 = �λ=0γ γ / �λ=2γ γ = 0.000 ± 0.006 ± 0.012.2ABLIKIM 12A measures the ratio of two-photon partial widths for the heliity λ = 0 andheliity λ = 2 omponents to be f0/2 = �λ=0γγ /�λ=2γγ = 0.00± 0.02± 0.02. Supersededby ABLIKIM 17AE.�(χ2(1P)→ γ γ
)/�(χ0(1P)→ γ γ

) �89/�χ0(1P)89�(χ2(1P)→ γ γ
)/�(χ0(1P)→ γ γ

) �89/�χ0(1P)89�(χ2(1P)→ γ γ
)/�(χ0(1P)→ γ γ

) �89/�χ0(1P)89�(χ2(1P)→ γ γ
)/�(χ0(1P)→ γ γ

) �89/�χ0(1P)89VALUE EVTS DOCUMENT ID TECN COMMENT0.292±0.028 OUR AVERAGE0.292±0.028 OUR AVERAGE0.292±0.028 OUR AVERAGE0.292±0.028 OUR AVERAGE0.295±0.014±0.028 8k 1 ABLIKIM 17AE BES3 ψ(2S) → γχcJ → 3γ0.278±0.050±0.036 0.5k 1 ECKLUND 08A CLEO ψ(2S) → γχcJ → 3γ
• • • We do not use the following data for averages, �ts, limits, et. • • •0.271±0.029±0.030 1.9k 1,2 ABLIKIM 12A BES3 ψ(2S) → γχcJ → 3γ1Not independent from the values of �(χ0, χ2) and B(ψ(2S) → χ0, χ2).2 Superseded by ABLIKIM 17AE.MULTIPOLE AMPLITUDES IN χ2(1P) → γ J/ψ(1S) RADIATIVE DECAYMULTIPOLE AMPLITUDES IN χ2(1P) → γ J/ψ(1S) RADIATIVE DECAYMULTIPOLE AMPLITUDES IN χ2(1P) → γ J/ψ(1S) RADIATIVE DECAYMULTIPOLE AMPLITUDES IN χ2(1P) → γ J/ψ(1S) RADIATIVE DECAYa2 = M2/√E12 +M22 + E32 Magneti quadrupole frational transitionamplitudea2 = M2/√E12 +M22 + E32 Magneti quadrupole frational transitionamplitudea2 = M2/√E12 +M22 + E32 Magneti quadrupole frational transitionamplitudea2 = M2/√E12 +M22 + E32 Magneti quadrupole frational transitionamplitudeVALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT
−11.0± 1.0 OUR AVERAGE−11.0± 1.0 OUR AVERAGE−11.0± 1.0 OUR AVERAGE−11.0± 1.0 OUR AVERAGE
−12.0± 1.3±0.4 89k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ ℓ+ ℓ−
− 9.3± 1.6±0.3 19.8k 2 ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−

− 9.3+ 3.9
− 4.1±0.6 5.9k 3 AMBROGIANI 02 E835 pp → χ2 → J/ψγ

−14 ± 6 1.9k 3 ARMSTRONG 93E E760 pp → χ2 → J/ψγ

−33.3+11.6
−29.2 441 3 OREGLIA 82 CBAL ψ(2S) → χ1 γ → J/ψγγ

• • • We do not use the following data for averages, �ts, limits, et. • • •
− 7.9± 1.9±0.3 19.8k 4 ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−1Correlated with a3, b2, and b3 with orrelation oeÆients ρa2 a3 = 0.733, ρa2 b2 =

−0.605, and ρa2 b3 = −0.095.2 From a �t with oating M2 amplitudes a2 and b2, and �xed E3 amplitudes a3=b3=0.3Assuming a3=0.4 From a �t with oating M2 and E3 amplitudes a2, b2, and a3, and b3.a3 = E3/√E12 +M22 + E32 Eletri otupole frational transition ampli-tudea3 = E3/√E12 +M22 + E32 Eletri otupole frational transition ampli-tudea3 = E3/√E12 +M22 + E32 Eletri otupole frational transition ampli-tudea3 = E3/√E12 +M22 + E32 Eletri otupole frational transition ampli-tudeVALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT
−0.3±1.0 OUR AVERAGE−0.3±1.0 OUR AVERAGE−0.3±1.0 OUR AVERAGE−0.3±1.0 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.
−1.3±0.9±0.4 89k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ ℓ+ ℓ−1.7±1.4±0.3 19.8k 2 ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−2.0+5.5

−4.4±0.9 5908 AMBROGIANI 02 E835 pp → χ2 → J/ψγ0 +6
−5 1904 ARMSTRONG 93E E760 pp → χ2 → J/ψγ1Correlated with a2, b2, and b3 with orrelation oeÆients ρa2 a3 = 0.733, ρa3 b2 =

−0.422, and ρa3 b3 = −0.024.2 From a �t with oating M2 and E3 amplitudes a2, b2, and a3, and b3.

WEIGHTED AVERAGE
-0.3±1.0 (Error scaled by 1.3)

ARMSTRONG 93E E760
AMBROGIANI 02 E835 0.2
ARTUSO 09 CLEO 1.9
ABLIKIM 17N BES3 1.1

χ2

       3.2
(Confidence Level = 0.200)

-10 -5 0 5 10 15 20a3 = E3/√E12 +M22 + E32 Eletri otupole frational transition ampli-tude (units 10−2)MULTIPOLE AMPLITUDES IN ψ(2S) → γχ2(1P) RADIATIVE DECAYMULTIPOLE AMPLITUDES IN ψ(2S) → γχ2(1P) RADIATIVE DECAYMULTIPOLE AMPLITUDES IN ψ(2S) → γχ2(1P) RADIATIVE DECAYMULTIPOLE AMPLITUDES IN ψ(2S) → γχ2(1P) RADIATIVE DECAYb2 = M2/√E12 +M22 + E32 Magneti quadrupole frational transitionamplitudeb2 = M2/√E12 +M22 + E32 Magneti quadrupole frational transitionamplitudeb2 = M2/√E12 +M22 + E32 Magneti quadrupole frational transitionamplitudeb2 = M2/√E12 +M22 + E32 Magneti quadrupole frational transitionamplitudeVALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.9±0.9 OUR AVERAGE1.9±0.9 OUR AVERAGE1.9±0.9 OUR AVERAGE1.9±0.9 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogram below.1.7±0.8±0.2 89k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ ℓ+ ℓ−4.6±1.0±1.3 13.8k 2 ABLIKIM 11I BES3 ψ(2S) → γπ+π−, γK+K−0.2±1.5±0.4 19.8k 3 ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−

− 5.1+5.4
−3.6 721 2 ABLIKIM 04I BES2 ψ(2S) → γπ+π−, γK+K−13.2+9.8
−7.5 441 4 OREGLIA 82 CBAL ψ(2S) → γ γ ℓ+ ℓ−

• • • We do not use the following data for averages, �ts, limits, et. • • •1.0±1.3±0.3 19.8k 4 ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−1Correlated with a2, a3, and b3 with orrelation oeÆients ρa2 b2 = −0.605, ρa3 b2 =
−0.422, and ρb2 b3 = 0.384.2 From a �t with oating M2 and E3 amplitudes b2 and b3.3 From a �t with oating M2 and E3 amplitudes a2, b2, and a3, and b3.4 From a �t with oating M2 amplitudes a2 and b2, and �xed E3 amplitudes a3=b3=0.

WEIGHTED AVERAGE
1.9±0.9 (Error scaled by 1.4)

OREGLIA 82 CBAL
ABLIKIM 04I BES2
ARTUSO 09 CLEO 1.2
ABLIKIM 11I BES3 2.7
ABLIKIM 17N BES3 0.1

χ2

       4.0
(Confidence Level = 0.137)

-10 -5 0 5 10 15b2 = M2/√E12 +M22 + E32 Magneti quadrupole frational transitionamplitude (units 10−2)b3 = E3/√E12 +M22 + E32 Eletri otupole frational transition ampli-tudeb3 = E3/√E12 +M22 + E32 Eletri otupole frational transition ampli-tudeb3 = E3/√E12 +M22 + E32 Eletri otupole frational transition ampli-tudeb3 = E3/√E12 +M22 + E32 Eletri otupole frational transition ampli-tudeVALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT
−1.0±0.6 OUR AVERAGE−1.0±0.6 OUR AVERAGE−1.0±0.6 OUR AVERAGE−1.0±0.6 OUR AVERAGE
−1.4±0.7±0.4 89k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ ℓ+ ℓ−1.5±0.8±1.8 13.8k 2 ABLIKIM 11I BES3 ψ(2S) → γπ+π−, γK+K−
−0.8±1.2±0.2 19.8k ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−

−2.7+4.3
−2.9 721 2 ABLIKIM 04I BES2 ψ(2S) → γπ+π−, γK+K−1Correlated with a2, a3, and b2 with orrelation oeÆients ρa2 b3 = −0.095, ρa3 b3 =

−0.024, and ρb2 b3 = 0.384.2 From a �t with oating M2 and E3 amplitudes b2 and b3.
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χ2(1P), η(2S)MULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYSMULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYSMULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYSMULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYS

ψ(2S) → γχ2(1P) and χ2 → γ J/ψ(1S)ψ(2S) → γχ2(1P) and χ2 → γ J/ψ(1S)ψ(2S) → γχ2(1P) and χ2 → γ J/ψ(1S)ψ(2S) → γχ2(1P) and χ2 → γ J/ψ(1S)b2/a2 Magneti quadrupole transition amplitude ratiob2/a2 Magneti quadrupole transition amplitude ratiob2/a2 Magneti quadrupole transition amplitude ratiob2/a2 Magneti quadrupole transition amplitude ratioVALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT
−11+14

−15−11+14
−15−11+14
−15−11+14
−15 19.8k 1 ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−1Statistial and systemati errors ombined. From a �t with oating M2 amplitudes a2and b2, and �xed E3 amplitudes a3=b3=0. Not independent of values for a2(χ2(1P))and b2(χ2(1P)) from ARTUSO 09.

χ2(1P) REFERENCESχ2(1P) REFERENCESχ2(1P) REFERENCESχ2(1P) REFERENCESAAIJ 17BB EPJ C77 609 R. Aaij et al. (LHCb Collab.)AAIJ 17BI PRL 119 221801 R. Aaij et al. (LHCb Collab.)ABLIKIM 17AE PR D96 092007 M. Ablikim et al. (BES III Collab.)ABLIKIM 17AG PR D96 111102 M. Ablikim et al. (BES III Collab.)ABLIKIM 17AI PR D96 112006 M. Ablikim et al. (BES III Collab.)ABLIKIM 17I PRL 118 221802 M. Ablikim et al. (BES III Collab.)ABLIKIM 17N PR D95 072004 M. Ablikim et al. (BES III Collab.)ABLIKIM 17U PR D96 032001 M. Ablikim et al. (BES III Collab.)PDG 16 CP C40 100001 C. Patrignani et al. (PDG Collab.)ABLIKIM 15I PR D91 092006 M. Ablikim et al. (BES III Collab.)ABLIKIM 15M PR D91 112008 M. Ablikim et al. (BES III Collab.)ABLIKIM 15N PR D91 112018 M. Ablikim et al. (BES III Collab.)ABLIKIM 14J PR D89 074030 M. Ablikim et al. (BES III Collab.)ABLIKIM 13B PR D87 012002 M. Ablikim et al. (BES III Collab.)ABLIKIM 13D PR D87 012007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13H PR D87 032007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13V PR D88 112001 M. Ablikim et al. (BES III Collab.)UEHARA 13 PTEP 2013 123C01 S. Uehara et al. (BELLE Collab.)ABLIKIM 12A PR D85 112008 M. Ablikim et al. (BES III Collab.)ABLIKIM 12I PR D86 052004 M. Ablikim et al. (BES III Collab.)ABLIKIM 12J PR D86 052011 M. Ablikim et al. (BES III Collab.)ABLIKIM 12O PRL 109 172002 M. Ablikim et al. (BES III Collab.)LEES 12AE PR D86 092005 J.P. Lees et al. (BABAR Collab.)LIU 12B PRL 108 232001 Z.Q. Liu et al. (BELLE Collab.)ABLIKIM 11A PR D83 012006 M. Ablikim et al. (BES III Collab.)ABLIKIM 11E PR D83 112005 M. Ablikim et al. (BES III Collab.)ABLIKIM 11F PR D83 112009 M. Ablikim et al. (BES III Collab.)ABLIKIM 11I PR D84 092006 M. Ablikim et al. (BES III Collab.)ABLIKIM 11K PRL 107 092001 M. Ablikim et al. (BES III Collab.)DEL-AMO-SA... 11M PR D84 012004 P. del Amo Sanhez et al. (BABAR Collab.)ABLIKIM 10A PR D81 052005 M. Ablikim et al. (BES III Collab.)ONYISI 10 PR D82 011103 P.U.E. Onyisi et al. (CLEO Collab.)UEHARA 10A PR D82 114031 S. Uehara et al. (BELLE Collab.)ARTUSO 09 PR D80 112003 M. Artuso et al. (CLEO Collab.)ASNER 09 PR D79 072007 D.M. Asner et al. (CLEO Collab.)UEHARA 09 PR D79 052009 S. Uehara et al. (BELLE Collab.)BENNETT 08A PRL 101 151801 J.V. Bennett et al. (CLEO Collab.)ECKLUND 08A PR D78 091501 K.M. Eklund et al. (CLEO Collab.)HE 08B PR D78 092004 Q. He et al. (CLEO Collab.)MENDEZ 08 PR D78 011102 H. Mendez et al. (CLEO Collab.)NAIK 08 PR D78 031101 P. Naik et al. (CLEO Collab.)UEHARA 08 EPJ C53 1 S. Uehara et al. (BELLE Collab.)ADAMS 07 PR D75 071101 G.S. Adams et al. (CLEO Collab.)ATHAR 07 PR D75 032002 S.B. Athar et al. (CLEO Collab.)CHEN 07B PL B651 15 W.T. Chen et al. (BELLE Collab.)ABLIKIM 06D PR D73 052006 M. Ablikim et al. (BES Collab.)ABLIKIM 06I PR D74 012004 M. Ablikim et al. (BES Collab.)ABLIKIM 06R PR D74 072001 M. Ablikim et al. (BES Collab.)ABLIKIM 06T PL B642 197 M. Ablikim et al. (BES Collab.)DOBBS 06 PR D73 071101 S. Dobbs et al. (CLEO Collab.)ABLIKIM 05G PR D71 092002 M. Ablikim et al. (BES Collab.)ABLIKIM 05N PL B630 7 M. Ablikim et al. (BES Collab.)ABLIKIM 05O PL B630 21 M. Ablikim et al. (BES Collab.)ADAM 05A PRL 94 232002 N.E. Adam et al. (CLEO Collab.)ANDREOTTI 05A NP B717 34 M. Andreotti et al. (FNAL E835 Collab.)NAKAZAWA 05 PL B615 39 H. Nakazawa et al. (BELLE Collab.)ABLIKIM 04B PR D70 012003 M. Ablikim et al. (BES Collab.)ABLIKIM 04H PR D70 092003 M. Ablikim et al. (BES Collab.)ABLIKIM 04I PR D70 092004 M. Ablikim et al. (BES Collab.)ATHAR 04 PR D70 112002 S.B. Athar et al. (CLEO Collab.)BAI 04F PR D69 092001 J.Z. Bai et al. (BES Collab.)BAI 04I PR D70 012006 J.Z. Bai et al. (BES Collab.)AULCHENKO 03 PL B573 63 V.M. Aulhenko et al. (KEDR Collab.)BAI 03C PR D67 032004 J.Z. Bai et al. (BES Collab.)BAI 03E PR D67 112001 J.Z. Bai et al. (BES Collab.)ABE 02T PL B540 33 K. Abe et al. (BELLE Collab.)AMBROGIANI 02 PR D65 052002 M. Ambrogiani et al. (FNAL E835 Collab.)EISENSTEIN 01 PRL 87 061801 B.I. Eisenstein et al. (CLEO Collab.)AMBROGIANI 00B PR D62 052002 M. Ambrogiani et al. (FNAL E835 Collab.)ACCIARRI 99E PL B453 73 M. Aiarri et al. (L3 Collab.)BAI 99B PR D60 072001 J.Z. Bai et al. (BES Collab.)ACKER..,K... 98 PL B439 197 K. Akersta� et al. (OPAL Collab.)BAI 98D PR D58 092006 J.Z. Bai et al. (BES Collab.)BAI 98I PRL 81 3091 J.Z. Bai et al. (BES Collab.)DOMINICK 94 PR D50 4265 J. Dominik et al. (CLEO Collab.)ARMSTRONG 93 PRL 70 2988 T.A. Armstrong et al. (FNAL E760 Collab.)ARMSTRONG 93E PR D48 3037 T.A. Armstrong et al. (FNAL-E760 Collab.)BAUER 93 PL B302 345 D.A. Bauer et al. (TPC Collab.)ARMSTRONG 92 NP B373 35 T.A. Armstrong et al. (FNAL, FERR, GENO+)Also PRL 68 1468 T.A. Armstrong et al. (FNAL, FERR, GENO+)BAGLIN 87B PL B187 191 C. Baglin et al. (R704 Collab.)BAGLIN 86B PL B172 455 C. Baglin (LAPP, CERN, GENO, LYON, OSLO+)GAISER 86 PR D34 711 J. Gaiser et al. (Crystal Ball Collab.)LEE 85 SLAC 282 R.A. Lee (SLAC)LEMOIGNE 82 PL 113B 509 Y. Lemoigne et al. (SACL, LOIC, SHMP+)OREGLIA 82 PR D25 2259 M.J. Oreglia et al. (SLAC, CIT, HARV+)Also Private Comm. M.J. Oreglia (EFI)BARATE 81 PR D24 2994 R. Barate et al. (SACL, LOIC, SHMP, CERN+)HIMEL 80 PRL 44 920 T. Himel et al. (LBL, SLAC)Also Private Comm. G. Trilling (LBL, UCB)BRANDELIK 79B NP B160 426 R. Brandelik et al. (DASP Collab.)BARTEL 78B PL 79B 492 W. Bartel et al. (DESY, HEIDP)TANENBAUM 78 PR D17 1731 W.M. Tanenbaum et al. (SLAC, LBL)Also Private Comm. G. Trilling (LBL, UCB)BIDDICK 77 PRL 38 1324 C.J. Biddik et al. (UCSD, UMD, PAVI+)WHITAKER 76 PRL 37 1596 J.S. Whitaker et al. (SLAC, LBL)

η(2S) IG (JPC ) = 0+(0−+)Quantum numbers are quark model preditions.
η (2S) MASSη (2S) MASSη (2S) MASSη (2S) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3637.6±1.2 OUR AVERAGE3637.6±1.2 OUR AVERAGE3637.6±1.2 OUR AVERAGE3637.6±1.2 OUR AVERAGE Error inludes sale fator of 1.2.3633.6±1.7±0.6 106 1 AAIJ 17ADLHCB pp → B+X → ppK+X3636.4±4.1±0.7 365 2 AAIJ 17BBLHCB pp → bbX →2(K+K−)X3637.0±5.7±3.4 178 3,4 LEES 14E BABR γ γ → K+K−π03635.1±5.8±2.1 47 3,5 LEES 14E BABR γ γ → K+K− η3646.9±1.6±3.6 57 ± 17 ABLIKIM 13K BES3 ψ(2S) →

γK0S K±π∓π+π−3637.6±2.9±1.6 127 ± 18 6 ABLIKIM 12G BES3 ψ(2S) → γK0K π,KK π03638.5±1.5±0.8 624 3 DEL-AMO-SA...11M BABR γ γ → K0S K±π∓3640.5±3.2±2.5 1201 3 DEL-AMO-SA...11M BABR γ γ → K+K−π+π−π03636.1+3.9
−4.2+0.7

−2.0 128 7 VINOKUROVA 11 BELL B± → K±(K0S K±π∓)3626 ±5 ±6 311 8 ABE 07 BELL e+ e− → J/ψ ( )3645.0±5.5+4.9
−7.8 121 ± 27 AUBERT 05C BABR e+ e− → J/ψ 3642.9±3.1±1.5 61 ASNER 04 CLEO γ γ → η → K0S K±π∓

• • • We do not use the following data for averages, �ts, limits, et. • • •3639 ±7 98 ± 52 9 AUBERT 06E BABR B± → K±X 3630.8±3.4±1.0 112 ± 24 10 AUBERT 04D BABR γ γ → η (2S) → K K π3654 ±6 ±8 39 ± 11 11 CHOI 02 BELL B → K KS K−π+3594 ±5 12 EDWARDS 82C CBAL e+ e− → γX1AAIJ 17AD report mψ(2S) − mη(2S) = 52.5 ± 1.7 ± 0.6 MeV. We use the urrentvalue mψ(2S) = 3686.097 ± 0.025 MeV to obtain the quoted mass.2 From a �t of the φφ invariant mass with the width of η (2S) �xed to the PDG 16 value.3 Ignoring possible interferene with ontinuum.4With a width �xed to 11.3 MeV.5With a width �xed to 11.3 MeV. Using both η → γ γ and η → π+π−π0 deays.6 From a simultaneous �t to K0S K±π∓ and K+K−π0 deay modes.7Aounts for interferene with non-resonant ontinuum.8From a �t of the J/ψ reoil mass spetrum. Supersedes ABE,K 02 and ABE 04G.9 From the �t of the kaon momentum spetrum. Systemati errors not evaluated.10 Superseded by DEL-AMO-SANCHEZ 11M.11 Superseded by VINOKUROVA 11.12Assuming mass of ψ(2S) = 3686 MeV.
η (2S) WIDTHη (2S) WIDTHη (2S) WIDTHη (2S) WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT11.3+ 3.2

− 2.9 OUR AVERAGE11.3+ 3.2
− 2.9 OUR AVERAGE11.3+ 3.2
− 2.9 OUR AVERAGE11.3+ 3.2
− 2.9 OUR AVERAGE9.9± 4.8±2.9 57 ± 17 ABLIKIM 13K BES3 ψ(2S) →

γK0S K±π∓π+π−16.9± 6.4±4.8 127 ± 18 13 ABLIKIM 12G BES3 ψ(2S) → γK0K π,KK π013.4± 4.6±3.2 624 14 DEL-AMO-SA...11M BABR γ γ → K0S K±π∓6.6+ 8.4
− 5.1+2.6

−0.9 128 15 VINOKUROVA 11 BELL B± →K±(K0S K±π∓)6.3±12.4±4.0 61 ASNER 04 CLEO γ γ → η →K0S K±π∓
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 23 90 98 ± 52 16 AUBERT 06E BABR B± → K±X 22 ±14 121 ± 27 AUBERT 05C BABR e+ e− → J/ψ 17.0± 8.3±2.5 112 ± 24 17 AUBERT 04D BABR γ γ → η (2S) →KK π
<55 90 39 ± 11 18 CHOI 02 BELL B → K KS K−π+
<8.0 95 19 EDWARDS 82C CBAL e+ e− → γX13From a simultaneous �t to K0S K±π∓ and K+K−π0 deay modes.14 Ignoring possible interferene with ontinuum.15Aounts for interferene with non-resonant ontinuum.16From the �t of the kaon momentum spetrum. Systemati errors not evaluated.17 Superseded by DEL-AMO-SANCHEZ 11M.18 For a mass value of 3654 ± 6 MeV. Superseded by VINOKUROVA 11.19For a mass value of 3594 ± 5 MeV

η (2S) DECAY MODESη (2S) DECAY MODESη (2S) DECAY MODESη (2S) DECAY MODESMode Fration (�i /�) Con�dene level�1 hadrons not seen�2 K K π ( 1.9±1.2) %�3 K K η ( 5 ±4 )× 10−3�4 2π+2π− not seen�5 ρ0 ρ0 not seen�6 3π+3π− not seen
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η(2S)�7 K+K−π+π− not seen�8 K∗0K∗0 not seen�9 K+K−π+π−π0 ( 1.4±1.0) %�10 K+K−2π+2π− not seen�11 K0S K−2π+π−+ .. seen�12 2K+2K− not seen�13 φφ not seen�14 pp seen�15 γ γ ( 1.9±1.3)× 10−4�16 γ J/ψ(1S) < 1.4 % 90%�17 π+π−η not seen�18 π+π−η′ not seen�19 π+π−η (1S) < 25 % 90%

η (2S) PARTIAL WIDTHSη (2S) PARTIAL WIDTHSη (2S) PARTIAL WIDTHSη (2S) PARTIAL WIDTHS�(γ γ) �15�(γ γ) �15�(γ γ) �15�(γ γ) �15VALUE (keV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1.3±0.6 20 ASNER 04 CLEO γ γ → η → K0S K±π∓20They measure �(η (2S)γ γ) B(η (2S) → KK π) = (0.18± 0.05± 0.02) �(η (1S)γ γ)B(η (1S) → K K π). The value for �(η (2S) → γ γ) is derived assuming thatthe branhing frations for η (2S) and η (1S) deays to KS K π are equal and using�(η (1S) → γ γ) = 7.4 ± 0.4 ± 2.3 keV.

η (2S) �(i)�(γ γ)/�(total)η (2S) �(i)�(γ γ)/�(total)η (2S) �(i)�(γ γ)/�(total)η (2S) �(i)�(γ γ)/�(total)�(2π+2π−) × �(γ γ)/�total �4�15/��(2π+2π−) × �(γ γ)/�total �4�15/��(2π+2π−) × �(γ γ)/�total �4�15/��(2π+2π−) × �(γ γ)/�total �4�15/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<6.5<6.5<6.5<6.5 90 UEHARA 08 BELL γ γ → η (2S) → 2(π+π−)�(K K π

)
× �(γ γ)/�total �2�15/��(K K π

)
× �(γ γ)/�total �2�15/��(K K π

)
× �(γ γ)/�total �2�15/��(K K π

)
× �(γ γ)/�total �2�15/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT41±4±641±4±641±4±641±4±6 624 21 DEL-AMO-SA...11M BABR γ γ → K0S K±π∓21Not independent from other measurements reported in DEL-AMO-SANCHEZ 11M.�(K+K−π+π−

)
× �(γ γ)/�total �7�15/��(K+K−π+π−

)
× �(γ γ)/�total �7�15/��(K+K−π+π−

)
× �(γ γ)/�total �7�15/��(K+K−π+π−

)
× �(γ γ)/�total �7�15/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<5.0<5.0<5.0<5.0 90 UEHARA 08 BELL γ γ → η (2S) → K+K−π+π−�(K+K−π+π−π0) × �(γ γ)/�total �9�15/��(K+K−π+π−π0) × �(γ γ)/�total �9�15/��(K+K−π+π−π0) × �(γ γ)/�total �9�15/��(K+K−π+π−π0) × �(γ γ)/�total �9�15/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT30±6±530±6±530±6±530±6±5 1201 22 DEL-AMO-SA...11M BABR γ γ → K+K−π+π−π022Not independent from other measurements reported in DEL-AMO-SANCHEZ 11M.�(2K+2K−) × �(γ γ)/�total �12�15/��(2K+2K−) × �(γ γ)/�total �12�15/��(2K+2K−) × �(γ γ)/�total �12�15/��(2K+2K−) × �(γ γ)/�total �12�15/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<2.9<2.9<2.9<2.9 90 UEHARA 08 BELL γ γ → η (2S) → 2(K+K−)�(π+π−η (1S)) × �(γ γ)/�total �19�15/��(π+π−η (1S)) × �(γ γ)/�total �19�15/��(π+π−η (1S)) × �(γ γ)/�total �19�15/��(π+π−η (1S)) × �(γ γ)/�total �19�15/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<133<133<133<133 90 LEES 12AE BABR e+ e− →e+ e−π+π− η

η (2S) �(i)�(γ γ)/�2(total)η (2S) �(i)�(γ γ)/�2(total)η (2S) �(i)�(γ γ)/�2(total)η (2S) �(i)�(γ γ)/�2(total)�(pp)/�total × �(γ γ)/�total �14/�× �15/��(pp)/�total × �(γ γ)/�total �14/�× �15/��(pp)/�total × �(γ γ)/�total �14/�× �15/��(pp)/�total × �(γ γ)/�total �14/�× �15/�VALUE (units 10−8) CL% DOCUMENT ID TECN COMMENT
< 5.6< 5.6< 5.6< 5.6 9023,24,25 AMBROGIANI 01 E835 pp → γ γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 8.0 9023,24,26 AMBROGIANI 01 E835 pp → γ γ

<12.0 90 24,26 AMBROGIANI 01 E835 pp → γ γ23 Inluding the measurements of of ARMSTRONG 95F in the AMBROGIANI 01 analysis.24 For a total width �=5 MeV.25For the resonane mass region 3589{3599 MeV/2.26 For the resonane mass region 3575{3660 MeV/2.
η (2S) BRANCHING RATIOSη (2S) BRANCHING RATIOSη (2S) BRANCHING RATIOSη (2S) BRANCHING RATIOS�(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen ABREU 98O DLPH e+ e− → e+ e− + hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •seen 27 EDWARDS 82C CBAL e+ e− → γX27For a mass value of 3594 ± 5 MeV�(K K π
)/�total �2/��(K K π
)/�total �2/��(K K π
)/�total �2/��(K K π
)/�total �2/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.9±0.4±1.11.9±0.4±1.11.9±0.4±1.11.9±0.4±1.1 59 ± 12 28 AUBERT 08AB BABR B → η (2S)K → KK πK

• • • We do not use the following data for averages, �ts, limits, et. • • •seen 127 ± 18 ABLIKIM 13K BES3 ψ(2S) → γK K πseen 39 ± 11 29 CHOI 02 BELL B → K KS K−π+28Derived from a measurement of [B(B+ → η (2S)K+) × B(η (2S) → K K π)℄ /[B(B+ → η K+) × B(η → K K π)℄ = (9.6+2.0
−1.9 ± 2.5)% and using B(B+ →

η (2S)K+) = (3.4 ± 1.8) × 10−4, and [B(B+ → η K+) × B(η → K K π)℄ =(6.88 ± 0.77+0.55
−0.66)× 10−5.29 For a mass value of 3654 ± 6 MeV�(K K η

)/�(K K π
) �3/�2�(K K η

)/�(K K π
) �3/�2�(K K η

)/�(K K π
) �3/�2�(K K η

)/�(K K π
) �3/�2VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT27.3±7.0±9.027.3±7.0±9.027.3±7.0±9.027.3±7.0±9.0 225 30 LEES 14E BABR γ γ → K+K− γ γ30 LEES 14E reports B(η (2S) → K+K− η)/B(η (2S) → K+K−π0) = 0.82 ± 0.21 ±0.27, whih we divide by 3 to aount for isospin symmetry.�(2π+2π−)/�total �4/��(2π+2π−)/�total �4/��(2π+2π−)/�total �4/��(2π+2π−)/�total �4/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen UEHARA 08 BELL γ γ → η (2S)�(ρ0 ρ0)/�total �5/��(ρ0 ρ0)/�total �5/��(ρ0 ρ0)/�total �5/��(ρ0 ρ0)/�total �5/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen ABLIKIM 11H BES3 ψ(2S) → γ 2π+2π−�(K+K−π+π−

)/�total �7/��(K+K−π+π−
)/�total �7/��(K+K−π+π−
)/�total �7/��(K+K−π+π−
)/�total �7/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen UEHARA 08 BELL γ γ → η (2S)�(K+K−π+π−π0)/�(KK π

) �9/�2�(K+K−π+π−π0)/�(KK π
) �9/�2�(K+K−π+π−π0)/�(KK π
) �9/�2�(K+K−π+π−π0)/�(KK π
) �9/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.73±0.17±0.170.73±0.17±0.170.73±0.17±0.170.73±0.17±0.17 1201 31 DEL-AMO-SA...11M BABR γ γ → K+K−π+π−π031We have multiplied the value of �(K+K−π+π−π0)/�(K0S K±π∓) reported in DEL-AMO-SANCHEZ 11M by a fator 1/3 to obtain �(K+K−π+π−π0)/�(K K π

). Notindependent from other measurements reported in DEL-AMO-SANCHEZ 11M.�(K∗0K∗0)/�total �8/��(K∗0K∗0)/�total �8/��(K∗0K∗0)/�total �8/��(K∗0K∗0)/�total �8/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen ABLIKIM 11H BES3 ψ(2S) → γK+K−π+π−�(K0S K−2π+π−+ ..)/�total �11/��(K0S K−2π+π−+ ..)/�total �11/��(K0S K−2π+π−+ ..)/�total �11/��(K0S K−2π+π−+ ..)/�total �11/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 57±17 ABLIKIM 13K BES3 ψ(2S) → γK0S K±π∓π+π−�(2K+2K−)/�total �12/��(2K+2K−)/�total �12/��(2K+2K−)/�total �12/��(2K+2K−)/�total �12/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen UEHARA 08 BELL γ γ → η (2S)�(φφ)/�total �13/��(φφ)/�total �13/��(φφ)/�total �13/��(φφ)/�total �13/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen ABLIKIM 11H BES3 ψ(2S) → γK+K−K+K−�(pp)/�total �14/��(pp)/�total �14/��(pp)/�total �14/��(pp)/�total �14/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 106 32 AAIJ 17AD LHCB pp → B+X → ppK+X32AAIJ 17AD report a 6.4 standard deviation signal, with B(B+ → η (2S)K+ →ppK+)/B(B+ → J/ψK+ → ppK+) = (1.58 ± 0.33 ± 0.09)× 10−2.�(γ γ)/�total �15/��(γ γ)/�total �15/��(γ γ)/�total �15/��(γ γ)/�total �15/�VALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<4 × 10−4 90 33 WICHT 08 BELL B± → K± γ γnot seen AMBROGIANI 01 E835 pp → γ γ

<0.01 90 LEE 85 CBAL ψ′ → photons33WICHT 08 reports [�(η (2S) → γ γ
)/�total℄× [B(B+ → η (2S)K+)℄< 0.18×10−6whih we divide by our best value B(B+ → η (2S)K+) = 4.4× 10−4.�(π+π−η (1S))/�(K K π

) �19/�2�(π+π−η (1S))/�(K K π
) �19/�2�(π+π−η (1S))/�(K K π
) �19/�2�(π+π−η (1S))/�(K K π
) �19/�2VALUE CL% DOCUMENT ID TECN COMMENT

<3.33<3.33<3.33<3.33 90 34 LEES 12AE BABR e+ e− →e+ e−π+π− η34We divided the reported limit by 3 to take into aount isospin relations.
η (2S) CROSS-PARTICLE BRANCHING RATIOSη (2S) CROSS-PARTICLE BRANCHING RATIOSη (2S) CROSS-PARTICLE BRANCHING RATIOSη (2S) CROSS-PARTICLE BRANCHING RATIOS�(η (2S)→ K K η

)/�total × �(ψ(2S)→ γ η (2S))/�total�3/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K K η
)/�total × �(ψ(2S)→ γ η (2S))/�total�3/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K K η
)/�total × �(ψ(2S)→ γ η (2S))/�total�3/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K K η
)/�total × �(ψ(2S)→ γ η (2S))/�total�3/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<11.8× 10−6 90 35 CRONIN-HEN...10 CLEO ψ(2S) → γK+K− η
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η(2S),ψ(2S)35CRONIN-HENNESSY 10 reports a limit of < 5.9 × 10−6 for the deay η (2S) →K+K− η whih we multiply by 2 aount for isospin symmetry. It assumes �(η (2S))= 14 MeV. It also gives the analyti dependene of limits on width.�(η (2S)→ 2π+2π−)/�total × �(ψ(2S)→ γ η (2S))/�total�4/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ 2π+2π−)/�total × �(ψ(2S)→ γ η (2S))/�total�4/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ 2π+2π−)/�total × �(ψ(2S)→ γ η (2S))/�total�4/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ 2π+2π−)/�total × �(ψ(2S)→ γ η (2S))/�total�4/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT
<14.6× 10−6<14.6× 10−6<14.6× 10−6<14.6× 10−6 90 36 CRONIN-HEN...10 CLEO ψ(2S) → γ 2π+2π−36Assuming �(η (2S)) = 14 MeV. CRONIN-HENNESSY 10 gives the analyti dependeneof limits on width.�(η (2S)→ ρ0ρ0)/�total × �(ψ(2S)→ γ η (2S))/�total�5/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ ρ0ρ0)/�total × �(ψ(2S)→ γ η (2S))/�total�5/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ ρ0ρ0)/�total × �(ψ(2S)→ γ η (2S))/�total�5/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ ρ0ρ0)/�total × �(ψ(2S)→ γ η (2S))/�total�5/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT
<12.7× 10−7<12.7× 10−7<12.7× 10−7<12.7× 10−7 90 ABLIKIM 11H BES3 ψ(2S) → γ 2π+2π−�(η (2S)→ 3π+3π−)/�total × �(ψ(2S)→ γ η (2S))/�total�6/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ 3π+3π−)/�total × �(ψ(2S)→ γ η (2S))/�total�6/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ 3π+3π−)/�total × �(ψ(2S)→ γ η (2S))/�total�6/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ 3π+3π−)/�total × �(ψ(2S)→ γ η (2S))/�total�6/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT
<13.2× 10−6<13.2× 10−6<13.2× 10−6<13.2× 10−6 90 37 CRONIN-HEN...10 CLEO ψ(2S) → γ 3π+3π−37Assuming �(η (2S)) = 14 MeV. CRONIN-HENNESSY 10 gives the analyti dependeneof limits on width.�(η (2S)→ K+K−π+π−

)/�total × �(ψ(2S)→ γ η (2S))/�total�7/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K+K−π+π−
)/�total × �(ψ(2S)→ γ η (2S))/�total�7/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K+K−π+π−
)/�total × �(ψ(2S)→ γ η (2S))/�total�7/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K+K−π+π−
)/�total × �(ψ(2S)→ γ η (2S))/�total�7/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT

<9.6× 10−6<9.6× 10−6<9.6× 10−6<9.6× 10−6 90 38 CRONIN-HEN...10 CLEO ψ(2S) → γK+K−π+π−38Assuming �(η (2S)) = 14 MeV. CRONIN-HENNESSY 10 gives the analyti dependeneof limits on width.�(η (2S)→ K∗0K∗0)/�total × �(ψ(2S)→ γ η (2S))/�total�8/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K∗0K∗0)/�total × �(ψ(2S)→ γ η (2S))/�total�8/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K∗0K∗0)/�total × �(ψ(2S)→ γ η (2S))/�total�8/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K∗0K∗0)/�total × �(ψ(2S)→ γ η (2S))/�total�8/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT
<19.6× 10−7<19.6× 10−7<19.6× 10−7<19.6× 10−7 90 ABLIKIM 11H BES3 ψ(2S) → γK+K−π+π−�(η (2S)→ K+K−π+π−π0)/�total × �(ψ(2S)→ γ η (2S))/�total�9/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K+K−π+π−π0)/�total × �(ψ(2S)→ γ η (2S))/�total�9/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K+K−π+π−π0)/�total × �(ψ(2S)→ γ η (2S))/�total�9/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K+K−π+π−π0)/�total × �(ψ(2S)→ γ η (2S))/�total�9/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT
<43.0× 10−6<43.0× 10−6<43.0× 10−6<43.0× 10−6 90 39 CRONIN-HEN...10 CLEO ψ(2S) →

γK+K−π+π−π039Assuming �(η (2S)) = 14 MeV. CRONIN-HENNESSY 10 gives the analyti dependeneof limits on width.�(η (2S)→ K+K−2π+2π−)/�total × �(ψ(2S)→ γ η (2S))/�total�10/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K+K−2π+2π−)/�total × �(ψ(2S)→ γ η (2S))/�total�10/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K+K−2π+2π−)/�total × �(ψ(2S)→ γ η (2S))/�total�10/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K+K−2π+2π−)/�total × �(ψ(2S)→ γ η (2S))/�total�10/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT
<9.7× 10−6<9.7× 10−6<9.7× 10−6<9.7× 10−6 90 40 CRONIN-HEN...10 CLEO ψ(2S) → γK+K− 2π+2π−40Assuming �(η (2S)) = 14 MeV. CRONIN-HENNESSY 10 gives the analyti dependeneof limits on width.�(η (2S)→ K0S K−2π+π−+ ..)/�total × �(ψ(2S)→ γ η (2S))/�total �11/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K0S K−2π+π−+ ..)/�total × �(ψ(2S)→ γ η (2S))/�total �11/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K0S K−2π+π−+ ..)/�total × �(ψ(2S)→ γ η (2S))/�total �11/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ K0S K−2π+π−+ ..)/�total × �(ψ(2S)→ γ η (2S))/�total �11/�× �ψ(2S)143 /�ψ(2S)VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT7.03±2.10±0.77.03±2.10±0.77.03±2.10±0.77.03±2.10±0.7 60 ABLIKIM 13K BES3 ψ(2S) →

γK0S K− 2π+π− +..
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 15.2 90 41 CRONIN-HEN...10 CLEO ψ(2S) →

γK0S K− 2π+π− +..41Assuming �(η (2S)) = 14 MeV. CRONIN-HENNESSY 10 gives the analyti dependeneof limits on width.�(η (2S)→ φφ
)/�total × �(ψ(2S)→ γ η (2S))/�total�13/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ φφ
)/�total × �(ψ(2S)→ γ η (2S))/�total�13/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ φφ
)/�total × �(ψ(2S)→ γ η (2S))/�total�13/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ φφ
)/�total × �(ψ(2S)→ γ η (2S))/�total�13/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT

<7.8× 10−7<7.8× 10−7<7.8× 10−7<7.8× 10−7 90 ABLIKIM 11H BES3 ψ(2S) → γK+K−K+K−�(η (2S)→ pp)/�total × �(ψ(2S)→ γ η (2S))/�total�14/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ pp)/�total × �(ψ(2S)→ γ η (2S))/�total�14/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ pp)/�total × �(ψ(2S)→ γ η (2S))/�total�14/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ pp)/�total × �(ψ(2S)→ γ η (2S))/�total�14/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT
<1.4× 10−6<1.4× 10−6<1.4× 10−6<1.4× 10−6 90 ABLIKIM 13V BES3 ψ(2S) → γ pp�(η (2S)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γ η (2S))/�total�16/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γ η (2S))/�total�16/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γ η (2S))/�total�16/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ γ J/ψ(1S))/�total × �(ψ(2S)→ γ η (2S))/�total�16/�× �ψ(2S)143 /�ψ(2S)VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<9.7× 10−6<9.7× 10−6<9.7× 10−6<9.7× 10−6 90 33 42 ABLIKIM 17N BES3 ψ(2S) → γ γ J/ψ42Uses B( J/ψ → e+ e−) = (5.971 ± 0.032)% and B( J/ψ → µ+µ−) = (5.961 ±0.033)%.

�(η (2S)→ π+π− η
)/�total × �(ψ(2S)→ γ η (2S))/�total�17/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ π+π− η
)/�total × �(ψ(2S)→ γ η (2S))/�total�17/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ π+π− η
)/�total × �(ψ(2S)→ γ η (2S))/�total�17/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ π+π− η
)/�total × �(ψ(2S)→ γ η (2S))/�total�17/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT

<4.3× 10−6<4.3× 10−6<4.3× 10−6<4.3× 10−6 90 43 CRONIN-HEN...10 CLEO ψ(2S) → γπ+π− η43Assuming �(η (2S)) = 14 MeV. CRONIN-HENNESSY 10 gives the analyti dependeneof limits on width.�(η (2S)→ π+π− η′
)/�total × �(ψ(2S)→ γ η (2S))/�total�18/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ π+π− η′
)/�total × �(ψ(2S)→ γ η (2S))/�total�18/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ π+π− η′
)/�total × �(ψ(2S)→ γ η (2S))/�total�18/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ π+π− η′
)/�total × �(ψ(2S)→ γ η (2S))/�total�18/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT

<14.2× 10−6<14.2× 10−6<14.2× 10−6<14.2× 10−6 90 44 CRONIN-HEN...10 CLEO ψ(2S) → γπ+π− η′44Assuming �(η (2S)) = 14 MeV. CRONIN-HENNESSY 10 gives the analyti dependeneof limits on width.�(η (2S)→ π+π− η (1S))/�total × �(ψ(2S)→ γ η (2S))/�total�19/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ π+π− η (1S))/�total × �(ψ(2S)→ γ η (2S))/�total�19/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ π+π− η (1S))/�total × �(ψ(2S)→ γ η (2S))/�total�19/�× �ψ(2S)143 /�ψ(2S)�(η (2S)→ π+π− η (1S))/�total × �(ψ(2S)→ γ η (2S))/�total�19/�× �ψ(2S)143 /�ψ(2S)VALUE CL% DOCUMENT ID TECN COMMENT
<1.7× 10−4<1.7× 10−4<1.7× 10−4<1.7× 10−4 90 45 CRONIN-HEN...10 CLEO ψ(2S) → γπ+π− η (1S)45Assuming �(η (2S)) = 14 MeV. CRONIN-HENNESSY 10 gives the analyti dependeneof limits on width.

η (2S) REFERENCESη (2S) REFERENCESη (2S) REFERENCESη (2S) REFERENCESAAIJ 17AD PL B769 305 R. Aaij et al. (LHCb Collab.)AAIJ 17BB EPJ C77 609 R. Aaij et al. (LHCb Collab.)ABLIKIM 17N PR D95 072004 M. Ablikim et al. (BES III Collab.)PDG 16 CP C40 100001 C. Patrignani et al. (PDG Collab.)LEES 14E PR D89 112004 J.P. Lees et al. (BABAR Collab.)ABLIKIM 13K PR D87 052005 M. Ablikim et al. (BES III Collab.)ABLIKIM 13V PR D88 112001 M. Ablikim et al. (BES III Collab.)ABLIKIM 12G PRL 109 042003 M. Ablikim et al. (BES III Collab.)LEES 12AE PR D86 092005 J.P. Lees et al. (BABAR Collab.)ABLIKIM 11H PR D84 091102 M. Ablikim et al. (BES III Collab.)DEL-AMO-SA... 11M PR D84 012004 P. del Amo Sanhez et al. (BABAR Collab.)VINOKUROVA 11 PL B706 139 A. Vinokurova et al. (BELLE Collab.)CRONIN-HEN... 10 PR D81 052002 D. Cronin-Hennessey et al. (CLEO Collab.)AUBERT 08AB PR D78 012006 B. Aubert et al. (BABAR Collab.)UEHARA 08 EPJ C53 1 S. Uehara et al. (BELLE Collab.)WICHT 08 PL B662 323 J. Wiht et al. (BELLE Collab.)ABE 07 PRL 98 082001 K. Abe et al. (BELLE Collab.)AUBERT 06E PRL 96 052002 B. Aubert et al. (BABAR Collab.)AUBERT 05C PR D72 031101 B. Aubert et al. (BABAR Collab.)ABE 04G PR D70 071102 K. Abe et al. (BELLE Collab.)ASNER 04 PRL 92 142001 D.M. Asner et al. (CLEO Collab.)AUBERT 04D PRL 92 142002 B. Aubert et al. (BABAR Collab.)ABE,K 02 PRL 89 142001 K. Abe et al. (BELLE Collab.)CHOI 02 PRL 89 102001 S.-K. Choi et al. (BELLE Collab.)AMBROGIANI 01 PR D64 052003 M. Ambrogiani et al. (FNAL E835 Collab.)ABREU 98O PL B441 479 P. Abreu et al. (DELPHI Collab.)ARMSTRONG 95F PR D52 4839 T.A. Armstrong et al. (FNAL, FERR, GENO+)LEE 85 SLAC 282 R.A. Lee (SLAC)EDWARDS 82C PRL 48 70 C. Edwards et al. (CIT, HARV, PRIN+)
ψ(2S) IG (JPC ) = 0−(1−−)See the Review on \ψ(2S) and χ branhing ratios" before the

χ0(1P) Listings.
ψ(2S) MASSψ(2S) MASSψ(2S) MASSψ(2S) MASSOUR FIT inludes measurements of mψ(2S), mψ(3770), andmψ(3770) − mψ(2S).VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3686.097±0.025 OUR FIT3686.097±0.025 OUR FIT3686.097±0.025 OUR FIT3686.097±0.025 OUR FIT Error inludes sale fator of 2.6.3686.097±0.010 OUR AVERAGE3686.097±0.010 OUR AVERAGE3686.097±0.010 OUR AVERAGE3686.097±0.010 OUR AVERAGE3686.099±0.004±0.009 1 ANASHIN 15 KEDR e+ e− → hadrons3686.12 ±0.06 ±0.10 4k AAIJ 12H LHCB pp → J/ψπ+π−X3685.95 ±0.10 413 2 ARTAMONOV 00 OLYA e+ e− → hadrons3685.98 ±0.09 ±0.04 3 ARMSTRONG 93B E760 pp → e+ e−

• • • We do not use the following data for averages, �ts, limits, et. • • •3686.114±0.007+0.011
−0.016 4 ANASHIN 12 KEDR e+ e− → hadrons3686.111±0.025±0.009 AULCHENKO 03 KEDR e+ e− → hadrons3686.00 ±0.10 413 5 ZHOLENTZ 80 OLYA e+ e−1Supersedes AULCHENKO 03 and ANASHIN 12.2Reanalysis of ZHOLENTZ 80 using new eletron mass (COHEN 87) and radiative or-retions (KURAEV 85).3Mass entral value and systemati error realulated by us aording to Eq. (16) inARMSTRONG 93B, using the value for the J/ψ(1S) mass from AULCHENKO 03.4 From the sans in 2004 and 2006. ANASHIN 12 reports the value 3686.114 ± 0.007 ±0.011+0.002

−0.012 MeV, where the third unertainty is due to assumptions on the interfer-ene between the resonane and hadroni ontinuum. We ombined the two systematiunertainties.5 Superseded by ARTAMONOV 00.
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ψ(2S)mψ(2S) − mJ/ψ(1S)mψ(2S) − mJ/ψ(1S)mψ(2S) − mJ/ψ(1S)mψ(2S) − mJ/ψ(1S)VALUE (MeV) DOCUMENT ID TECN COMMENT589.188±0.028 OUR AVERAGE589.188±0.028 OUR AVERAGE589.188±0.028 OUR AVERAGE589.188±0.028 OUR AVERAGE589.194±0.027±0.011 1 AULCHENKO 03 KEDR e+ e− → hadrons589.7 ±1.2 LEMOIGNE 82 GOLI 185 π−Be → γµ+µ−A589.07 ±0.13 1 ZHOLENTZ 80 OLYA e+ e−588.7 ±0.8 LUTH 75 MRK1

• • • We do not use the following data for averages, �ts, limits, et. • • •588 ±1 2 BAI 98E BES e+ e−1Redundant with data in mass above.2 Systemati errors not evaluated.
ψ(2S) WIDTHψ(2S) WIDTHψ(2S) WIDTHψ(2S) WIDTHVALUE (keV) EVTS DOCUMENT ID TECN COMMENT294± 8 OUR FIT294± 8 OUR FIT294± 8 OUR FIT294± 8 OUR FIT286±16 OUR AVERAGE286±16 OUR AVERAGE286±16 OUR AVERAGE286±16 OUR AVERAGE358±88± 4 ABLIKIM 08B BES2 e+ e− → hadrons290±25± 4 2.7k ANDREOTTI 07 E835 pp → e+ e−, J/ψX331±58± 2 ABLIKIM 06L BES2 e+ e− → hadrons264±27 1 BAI 02B BES2 e+ e−287±37±16 2 ARMSTRONG 93B E760 pp → e+ e−1From a simultaneous �t to the hadroni and µ+µ− ross setion, assuming � = �h +�e + �µ + �τ and lepton universality. Does not inlude vauum polarization orretion.2The initial-state radiation orretion reevaluated by ANDREOTTI 07 in its Ref. [4℄.

ψ(2S) DECAY MODESψ(2S) DECAY MODESψ(2S) DECAY MODESψ(2S) DECAY MODES Sale fator/Mode Fration (�i /�) Con�dene level�1 hadrons (97.85 ±0.13 ) %�2 virtualγ → hadrons ( 1.73 ±0.14 ) % S=1.5�3 g g g (10.6 ±1.6 ) %�4 γ g g ( 1.03 ±0.29 ) %�5 light hadrons (15.4 ±1.5 ) %�6 e+ e− ( 7.93 ±0.17 )× 10−3�7 µ+µ− ( 8.0 ±0.6 )× 10−3�8 τ+ τ− ( 3.1 ±0.4 )× 10−3Deays into J/ψ(1S) and anythingDeays into J/ψ(1S) and anythingDeays into J/ψ(1S) and anythingDeays into J/ψ(1S) and anything�9 J/ψ(1S)anything (61.4 ±0.6 ) %�10 J/ψ(1S)neutrals (25.37 ±0.32 ) %�11 J/ψ(1S)π+π− (34.67 ±0.30 ) %�12 J/ψ(1S)π0π0 (18.23 ±0.31 ) %�13 J/ψ(1S)η ( 3.37 ±0.05 ) %�14 J/ψ(1S)π0 ( 1.268±0.032)× 10−3Hadroni deaysHadroni deaysHadroni deaysHadroni deays�15 π0 h (1P) ( 8.6 ±1.3 )× 10−4�16 3(π+π−)π0 ( 3.5 ±1.6 )× 10−3�17 2(π+π−)π0 ( 2.9 ±1.0 )× 10−3 S=4.7�18 ρa2(1320) ( 2.6 ±0.9 )× 10−4�19 pp ( 2.88 ±0.10 )× 10−4�20 �++�−− ( 1.28 ±0.35 )× 10−4�21 ��π0 < 2.9 × 10−6 CL=90%�22 ��η ( 2.5 ±0.4 )× 10−5�23 �pK+ ( 1.00 ±0.14 )× 10−4�24 �pK+π+π− ( 1.8 ±0.4 )× 10−4�25 ��π+π− ( 2.8 ±0.6 )× 10−4�26 �� ( 3.81 ±0.13 )× 10−4 S=1.4�27 ��+π−+ .. ( 1.40 ±0.13 )× 10−4�28 ��−π++ .. ( 1.54 ±0.14 )× 10−4�29 ��0 ( 1.23 ±0.24 )× 10−5�30 �0 pK++ .. ( 1.67 ±0.18 )× 10−5�31 �+�− ( 2.32 ±0.12 )× 10−4�32 �0�0 ( 2.35 ±0.09 )× 10−4 S=1.1�33 � (1385)+� (1385)− ( 8.5 ±0.7 )× 10−5�34 � (1385)−� (1385)+ ( 8.5 ±0.8 )× 10−5�35 � (1385)0� (1385)0 ( 6.9 ±0.7 )× 10−5�36 �−�+ ( 2.87 ±0.11 )× 10−4 S=1.1�37 � 0� 0 ( 2.3 ±0.4 )× 10−4 S=4.2�38 � (1530)0� (1530)0 ( 5.2 +3.2
−1.2 )× 10−5�39 K−��++ .. ( 3.9 ±0.4 )× 10−5�40 � (1690)−�+ → K−��++.. ( 5.2 ±1.6 )× 10−6�41 � (1820)−�+ → K−��++.. ( 1.20 ±0.32 )× 10−5�42 K−�0�++ .. ( 3.7 ±0.4 )× 10−5

�43 
−
+ ( 5.2 ±0.4 )× 10−5�44 π0 pp ( 1.53 ±0.07 )× 10−4�45 N(940)p+ .. → π0 pp ( 6.4 +1.8
−1.3 )× 10−5�46 N(1440)p+ .. → π0 pp ( 7.3 +1.7
−1.5 )× 10−5 S=2.5�47 N(1520)p+ .. → π0 pp ( 6.4 +2.3
−1.8 )× 10−6�48 N(1535)p+ .. → π0 pp ( 2.5 ±1.0 )× 10−5�49 N(1650)p+ .. → π0 pp ( 3.8 +1.4
−1.7 )× 10−5�50 N(1720)p+ .. → π0 pp ( 1.79 +0.26
−0.70 )× 10−5�51 N(2300)p+ .. → π0 pp ( 2.6 +1.2
−0.7 )× 10−5�52 N(2570)p+ .. → π0 pp ( 2.13 +0.40
−0.31 )× 10−5�53 π0 f0(2100) → π0 pp ( 1.1 ±0.4 )× 10−5�54 ηpp ( 6.0 ±0.4 )× 10−5�55 η f0(2100) → ηpp ( 1.2 ±0.4 )× 10−5�56 N(1535)p → ηpp ( 4.4 ±0.7 )× 10−5�57 ωpp ( 6.9 ±2.1 )× 10−5�58 φpp < 2.4 × 10−5 CL=90%�59 π+π−pp ( 6.0 ±0.4 )× 10−4�60 pnπ− or .. ( 2.48 ±0.17 )× 10−4�61 pnπ−π0 ( 3.2 ±0.7 )× 10−4�62 2(π+π−π0) ( 4.8 ±1.5 )× 10−3�63 ηπ+π− < 1.6 × 10−4 CL=90%�64 ηπ+π−π0 ( 9.5 ±1.7 )× 10−4�65 2(π+π−)η ( 1.2 ±0.6 )× 10−3�66 η′π+π−π0 ( 4.5 ±2.1 )× 10−4�67 ωπ+π− ( 7.3 ±1.2 )× 10−4 S=2.1�68 b±1 π∓ ( 4.0 ±0.6 )× 10−4 S=1.1�69 b01π0 ( 2.4 ±0.6 )× 10−4�70 ω f2(1270) ( 2.2 ±0.4 )× 10−4�71 π0π0K+K− ( 2.6 ±1.3 )× 10−4�72 π+π−K+K− ( 7.3 ±0.5 )× 10−4�73 π0π0K0S K0L ( 1.3 ±0.5 )× 10−3�74 ρ0K+K− ( 2.2 ±0.4 )× 10−4�75 K∗(892)0K∗2(1430)0 ( 1.9 ±0.5 )× 10−4�76 K+K−π+π−η ( 1.3 ±0.7 )× 10−3�77 K+K−2(π+π−)π0 ( 1.00 ±0.31 )× 10−3�78 K+K−2(π+π−) ( 1.9 ±0.9 )× 10−3�79 K1(1270)±K∓ ( 1.00 ±0.28 )× 10−3�80 K0S K0S π+π− ( 2.2 ±0.4 )× 10−4�81 ρ0 pp ( 5.0 ±2.2 )× 10−5�82 K+K∗(892)0π−+ .. ( 6.7 ±2.5 )× 10−4�83 2(π+π−) ( 2.4 ±0.6 )× 10−4 S=2.2�84 ρ0π+π− ( 2.2 ±0.6 )× 10−4 S=1.4�85 K+K−π+π−π0 ( 1.26 ±0.09 )× 10−3�86 ω f0(1710) → ωK+K− ( 5.9 ±2.2 )× 10−5�87 K∗(892)0K−π+π0 + .. ( 8.6 ±2.2 )× 10−4�88 K∗(892)+K−π+π− + .. ( 9.6 ±2.8 )× 10−4�89 K∗(892)+K−ρ0 + .. ( 7.3 ±2.6 )× 10−4�90 K∗(892)0K−ρ+ + .. ( 6.1 ±1.8 )× 10−4�91 ηK+K− , no ηφ ( 3.1 ±0.4 )× 10−5�92 ωK+K− ( 1.62 ±0.11 )× 10−4 S=1.1�93 ωK∗(892)+K−+ .. ( 2.07 ±0.26 )× 10−4�94 ωK∗2(1430)+K−+ .. ( 6.1 ±1.2 )× 10−5�95 ωK∗(892)0K0 ( 1.68 ±0.30 )× 10−4�96 ωK∗2(1430)0K0 ( 5.8 ±2.2 )× 10−5�97 ωX (1440) → ωK0S K−π++.. ( 1.6 ±0.4 )× 10−5�98 ωX (1440) → ωK+K−π0 ( 1.09 ±0.26 )× 10−5�99 ω f1(1285) → ωK0S K−π++.. ( 3.0 ±1.0 )× 10−6�100 ω f1(1285) → ωK+K−π0 ( 1.2 ±0.7 )× 10−6�101 3(π+π−) ( 3.5 ±2.0 )× 10−4 S=2.8�102 ppπ+π−π0 ( 7.3 ±0.7 )× 10−4�103 K+K− ( 7.5 ±0.5 )× 10−5�104 K0S K0L ( 5.34 ±0.33 )× 10−5�105 π+π−π0 ( 2.01 ±0.17 )× 10−4 S=1.7�106 ρ(2150)π → π+π−π0 ( 1.9 +1.2
−0.4 )× 10−4�107 ρ(770)π → π+π−π0 ( 3.2 ±1.2 )× 10−5 S=1.8�108 π+π− ( 7.8 ±2.6 )× 10−6�109 K1(1400)±K∓ < 3.1 × 10−4 CL=90%�110 K∗2(1430)±K∓ ( 7.1 +1.3
−0.9 )× 10−5
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ψ(2S)�111 K+K−π0 ( 4.07 ±0.31 )× 10−5�112 K0S K0Lπ0 < 3.0 × 10−4 CL=90%�113 K0S K0L η ( 1.3 ±0.5 )× 10−3�114 K+K∗(892)−+ .. ( 2.9 ±0.4 )× 10−5 S=1.2�115 K∗(892)0K0+ .. ( 1.09 ±0.20 )× 10−4�116 φπ+π− ( 1.18 ±0.26 )× 10−4 S=1.5�117 φ f0(980) → π+π− ( 7.5 ±3.3 )× 10−5 S=1.6�118 2(K+K−) ( 6.3 ±1.3 )× 10−5�119 φK+K− ( 7.0 ±1.6 )× 10−5�120 2(K+K−)π0 ( 1.10 ±0.28 )× 10−4�121 φη ( 3.10 ±0.31 )× 10−5�122 φη′ ( 3.1 ±1.6 )× 10−5�123 ωη′ ( 3.2 +2.5

−2.1 )× 10−5�124 ωπ0 ( 2.1 ±0.6 )× 10−5�125 ρη′ ( 1.9 +1.7
−1.2 )× 10−5�126 ρη ( 2.2 ±0.6 )× 10−5 S=1.1�127 ωη < 1.1 × 10−5 CL=90%�128 φπ0 < 4 × 10−7 CL=90%�129 η π+π−π0 < 1.0 × 10−3 CL=90%�130 ppK+K− ( 2.7 ±0.7 )× 10−5�131 �nK0S+ .. ( 8.1 ±1.8 )× 10−5�132 φ f ′2(1525) ( 4.4 ±1.6 )× 10−5�133 �(1540)�(1540) →K0S pK−n+ .. < 8.8 × 10−6 CL=90%�134 �(1540)K−n → K0S pK−n < 1.0 × 10−5 CL=90%�135 �(1540)K0S p → K0S pK+n < 7.0 × 10−6 CL=90%�136 �(1540)K+n → K0S pK+n < 2.6 × 10−5 CL=90%�137 �(1540)K0S p → K0S pK−n < 6.0 × 10−6 CL=90%�138 K0S K0S < 4.6 × 10−6Radiative deaysRadiative deaysRadiative deaysRadiative deays�139 γχ0(1P) ( 9.79 ±0.20 ) %�140 γχ1(1P) ( 9.75 ±0.24 ) %�141 γχ2(1P) ( 9.52 ±0.20 ) %�142 γ η (1S) ( 3.4 ±0.5 )× 10−3 S=1.3�143 γ η (2S) ( 7 ±5 )× 10−4�144 γπ0 ( 1.04 ±0.22 )× 10−6 S=1.4�145 γ η′(958) ( 1.24 ±0.04 )× 10−4�146 γ f2(1270) ( 2.73 +0.29
−0.25 )× 10−4 S=1.8�147 γ f0(1370) → γK K ( 3.1 ±1.7 )× 10−5�148 γ f0(1500) ( 9.2 ±1.9 )× 10−5�149 γ f ′2(1525) ( 3.3 ±0.8 )× 10−5�150 γ f0(1710)�151 γ f0(1710) → γππ ( 3.5 ±0.6 )× 10−5�152 γ f0(1710) → γK K ( 6.6 ±0.7 )× 10−5�153 γ f0(2100) → γππ ( 4.8 ±1.0 )× 10−6�154 γ f0(2200) → γK K ( 3.2 ±1.0 )× 10−6�155 γ fJ (2220) → γππ < 5.8 × 10−6 CL=90%�156 γ fJ (2220) → γK K < 9.5 × 10−6 CL=90%�157 γ γ < 1.5 × 10−4 CL=90%�158 γ η ( 9.2 ±1.8 )× 10−7�159 γ ηπ+π− ( 8.7 ±2.1 )× 10−4�160 γ η(1405)�161 γ η(1405) → γK K π < 9 × 10−5 CL=90%�162 γ η(1405) → ηπ+π− ( 3.6 ±2.5 )× 10−5�163 γ η(1405) → γ f0(980)π0 →

γπ+π−π0 < 5.0 × 10−7 CL=90%�164 γ η(1475)�165 γ η(1475) → K K π < 1.4 × 10−4 CL=90%�166 γ η(1475) → ηπ+π− < 8.8 × 10−5 CL=90%�167 γ 2(π+π−) ( 4.0 ±0.6 )× 10−4�168 γK∗0K+π−+ .. ( 3.7 ±0.9 )× 10−4�169 γK∗0K∗0 ( 2.4 ±0.7 )× 10−4�170 γK0S K+π−+ .. ( 2.6 ±0.5 )× 10−4�171 γK+K−π+π− ( 1.9 ±0.5 )× 10−4�172 γ pp ( 3.9 ±0.5 )× 10−5 S=2.0�173 γ f2(1950) → γ pp ( 1.20 ±0.22 )× 10−5�174 γ f2(2150) → γ pp ( 7.2 ±1.8 )× 10−6�175 γX (1835) → γ pp ( 4.6 +1.8
−4.0 )× 10−6�176 γX → γ pp [a℄ < 2 × 10−6 CL=90%�177 γπ+π−pp ( 2.8 ±1.4 )× 10−5�178 γ 2(π+π−)K+K− < 2.2 × 10−4 CL=90%

�179 γ 3(π+π−) < 1.7 × 10−4 CL=90%�180 γK+K−K+K− < 4 × 10−5 CL=90%�181 γ γ J/ψ ( 3.1 +1.0
−1.2 )× 10−4�182 e+ e−χ0(1P) ( 1.06 ±0.24 )× 10−3�183 e+ e−χ1(1P) ( 8.5 ±0.6 )× 10−4�184 e+ e−χ2(1P) ( 7.0 ±0.8 )× 10−4Weak deaysWeak deaysWeak deaysWeak deays�185 D0 e+ e−+ .. < 1.4 × 10−7 CL=90%Other deaysOther deaysOther deaysOther deays�186 invisible < 1.6 % CL=90%[a℄ For a narrow resonane in the range 2.2 < M(X ) < 2.8 GeV.CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONA multipartile �t to χ1(1P), χ0(1P), χ2(1P), and ψ(2S)with 4 total widths, a partial width, 25 ombinations of partialwidths obtained from integrated ross setion, and 84 branhingratios uses 247 measurements to determine 49 parameters. Theoverall �t has a χ2 = 376.9 for 198 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈

δpiδpj〉/(δpi·δpj), in perent, from the �t to parameters pi, inluding the branhingfrations, xi ≡ �i/�total.x7 3x8 1 0x11 29 11 2x12 28 6 1 48x13 13 4 1 36 15x19 0 1 0 5 3 2x139 1 0 0 2 1 1 0x140 1 0 0 2 1 1 0 0x141 1 0 0 3 1 1 0 0 0� −81 −4 −1 −38 −34 −16 −8 −1 −1 −1x6 x7 x8 x11 x12 x13 x19 x139 x140 x141
ψ(2S) PARTIAL WIDTHSψ(2S) PARTIAL WIDTHSψ(2S) PARTIAL WIDTHSψ(2S) PARTIAL WIDTHS�(hadrons) �1�(hadrons) �1�(hadrons) �1�(hadrons) �1VALUE (keV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •258±26 BAI 02B BES2 e+ e−224±56 LUTH 75 MRK1 e+ e−�(e+ e−) �6�(e+ e−) �6�(e+ e−) �6�(e+ e−) �6VALUE (keV) DOCUMENT ID TECN COMMENT2.33 ±0.04 OUR FIT2.33 ±0.04 OUR FIT2.33 ±0.04 OUR FIT2.33 ±0.04 OUR FIT2.29 ±0.06 OUR AVERAGE2.29 ±0.06 OUR AVERAGE2.29 ±0.06 OUR AVERAGE2.29 ±0.06 OUR AVERAGE2.23 ±0.10 ±0.02 1 ABLIKIM 15V BES3 4.0{4.4 e+ e− →
π+π− J/ψ2.338±0.037±0.096 ABLIKIM 08B BES2 e+ e− → hadrons2.330±0.036±0.110 ABLIKIM 06L BES2 e+ e− → hadrons2.44 ±0.21 2 BAI 02B BES2 e+ e−2.14 ±0.21 ALEXANDER 89 RVUE See � mini-review

• • • We do not use the following data for averages, �ts, limits, et. • • •2.0 ±0.3 BRANDELIK 79C DASP e+ e−2.1 ±0.3 3 LUTH 75 MRK1 e+ e−1ABLIKIM 15V reports 2.213 ± 0.018 ± 0.099 keV from a measurement of [�(ψ(2S) →e+ e−)℄ × [B(ψ(2S) → J/ψ(1S)π+π−)℄ assuming B(ψ(2S) → J/ψ(1S)π+π−) =(34.95± 0.45)×10−2, whih we resale to our best value B(ψ(2S) → J/ψ(1S)π+π−)= (34.67 ± 0.30)×10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.2 From a simultaneous �t to e+ e−, µ+µ−, and hadroni hannel, assuming �e = �µ =�τ /0.38847.3 From a simultaneous �t to e+ e−, µ+µ−, and hadroni hannels assuming �(e+ e−)= �(µ+µ−).�(γ γ) �157�(γ γ) �157�(γ γ) �157�(γ γ) �157VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<43<43<43<43 90 BRANDELIK 79C DASP e+ e−

ψ(2S) �(i)�(e+ e−)/�(total)ψ(2S) �(i)�(e+ e−)/�(total)ψ(2S) �(i)�(e+ e−)/�(total)ψ(2S) �(i)�(e+ e−)/�(total)This ombination of a partial width with the partial width into e+ e−and with the total width is obtained from the integrated ross setion intohannel(i) in the e+ e− annihilation. We list only data that have not beenused to determine the partial width �(i) or the branhing ratio �(i)/total.
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ψ(2S)�(hadrons) × �(e+ e−)/�total �1�6/��(hadrons) × �(e+ e−)/�total �1�6/��(hadrons) × �(e+ e−)/�total �1�6/��(hadrons) × �(e+ e−)/�total �1�6/�VALUE (keV) DOCUMENT ID TECN COMMENT2.233±0.015±0.0422.233±0.015±0.0422.233±0.015±0.0422.233±0.015±0.042 1 ANASHIN 12 KEDR e+ e− → hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •2.2 ±0.4 ABRAMS 75 MRK1 e+ e−1ANASHIN 12 reports the value 2.233 ± 0.015 ± 0.037 ± 0.020 keV, where the thirdunertainty is due to assumptions on the interferene between the resonane and hadroniontinuum. We ombined the two systemati unertainties.�(τ+ τ−
)
× �(e+ e−)/�total �8�6/��(τ+ τ−

)
× �(e+ e−)/�total �8�6/��(τ+ τ−

)
× �(e+ e−)/�total �8�6/��(τ+ τ−

)
× �(e+ e−)/�total �8�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •9.0±2.6 79 1 ANASHIN 07 KEDR e+ e− → ψ(2S) → τ+ τ−1Using ψ(2S) total width of 337 ± 13 keV. Systemati errors not evaluated.�(J/ψ(1S)π+π−
)
× �(e+ e−)/�total �11�6/��(J/ψ(1S)π+π−

)
× �(e+ e−)/�total �11�6/��(J/ψ(1S)π+π−

)
× �(e+ e−)/�total �11�6/��(J/ψ(1S)π+π−

)
× �(e+ e−)/�total �11�6/�VALUE (keV) EVTS DOCUMENT ID TECN COMMENT0.809±0.013 OUR FIT0.809±0.013 OUR FIT0.809±0.013 OUR FIT0.809±0.013 OUR FIT0.837±0.025 OUR AVERAGE0.837±0.025 OUR AVERAGE0.837±0.025 OUR AVERAGE0.837±0.025 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.0.837±0.028±0.005 1 LEES 12E BABR 10.6 e+ e− → 2π+2π− γ0.852±0.010±0.026 19.5k ADAM 06 CLEO 3.773 e+ e− → γψ(2S)0.68 ±0.09 2 BAI 98E BES e+ e−

• • • We do not use the following data for averages, �ts, limits, et. • • •0.88 ±0.08 ±0.03 256 3 AUBERT 07AU BABR 10.6 e+ e− → J/ψπ+ π− γ0.755±0.048±0.004 544 4 AUBERT 05D BABR 10.6 e+ e− → π+π−µ+µ− γ1 LEES 12E reports [�(ψ(2S) → J/ψ(1S)π+π−
)

× �(ψ(2S) → e+ e−)/�total℄ ×[B(J/ψ(1S) → µ+µ−)℄ = (49.9 ± 1.3 ± 1.0) × 10−3 keV whih we divide by ourbest value B(J/ψ(1S) → µ+µ−) = (5.961 ± 0.033) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.2The value of �(e+ e−) quoted in BAI 98E is derived using B(ψ(2S) →J/ψ(1S)π+π−)= (32.4 ± 2.6)× 10−2 and B(J/ψ(1S) → ℓ+ ℓ−)= 0.1203 ± 0.0038.Realulated by us using B(J/ψ(1S) → ℓ+ ℓ−)= 0.1181 ± 0.0020.3AUBERT 07AU reports [�(ψ(2S) → J/ψ(1S)π+π−
)
× �(ψ(2S) → e+ e−)/�total℄

× [B(J/ψ(1S) → π+π−π0)℄ = 0.0186 ± 0.0012 ± 0.0011 keV whih we divide byour best value B(J/ψ(1S) → π+π−π0) = (2.11 ± 0.07) × 10−2. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.4AUBERT 05D reports [�(ψ(2S) → J/ψ(1S)π+π−
)

× �(ψ(2S) → e+ e−)/�total℄
× [B(J/ψ(1S) → µ+µ−)℄ = 0.0450 ± 0.0018 ± 0.0022 keV whih we divide by ourbest value B(J/ψ(1S) → µ+µ−) = (5.961 ± 0.033) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.Superseded by LEES 12E.

WEIGHTED AVERAGE
0.837±0.025 (Error scaled by 1.3)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

BAI 98E BES 3.0
ADAM 06 CLEO 0.3
LEES 12E BABR 0.0

χ2

       3.3
(Confidence Level = 0.189)

0.4 0.6 0.8 1 1.2 1.4�(J/ψ(1S)π+π−
)

× �(e+ e−)/�total (keV)�(J/ψ(1S)π0π0) × �(e+ e−)/�total �12�6/��(J/ψ(1S)π0π0) × �(e+ e−)/�total �12�6/��(J/ψ(1S)π0π0) × �(e+ e−)/�total �12�6/��(J/ψ(1S)π0π0) × �(e+ e−)/�total �12�6/�VALUE (keV) EVTS DOCUMENT ID TECN COMMENT0.425±0.009 OUR FIT0.425±0.009 OUR FIT0.425±0.009 OUR FIT0.425±0.009 OUR FIT0.411±0.008±0.0180.411±0.008±0.0180.411±0.008±0.0180.411±0.008±0.018 3.6k±96 ADAM 06 CLEO 3.773 e+ e− → γψ(2S)�(J/ψ(1S)η) × �(e+ e−)/�total �13�6/��(J/ψ(1S)η) × �(e+ e−)/�total �13�6/��(J/ψ(1S)η) × �(e+ e−)/�total �13�6/��(J/ψ(1S)η) × �(e+ e−)/�total �13�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT78.7± 1.6 OUR FIT78.7± 1.6 OUR FIT78.7± 1.6 OUR FIT78.7± 1.6 OUR FIT87 ± 9 OUR AVERAGE87 ± 9 OUR AVERAGE87 ± 9 OUR AVERAGE87 ± 9 OUR AVERAGE83 ±25 ±5 14 1 AUBERT 07AU BABR 10.6 e+ e− →J/ψπ+π−π0 γ88 ± 6 ±7 291 ± 24 ADAM 06 CLEO 3.773 e+ e− → γψ(2S)1AUBERT 07AU quotes �ψ(2S)
ee

· B(ψ(2S) → J/ψη) · B(J/ψ → µ+µ−) · B(η →
π+π−π0) = 1.11 ± 0.33 ± 0.07 eV.

�(J/ψ(1S)π0) × �(e+ e−)/�total �14�6/��(J/ψ(1S)π0) × �(e+ e−)/�total �14�6/��(J/ψ(1S)π0) × �(e+ e−)/�total �14�6/��(J/ψ(1S)π0) × �(e+ e−)/�total �14�6/�VALUE (eV) CL% EVTS DOCUMENT ID TECN COMMENT
<8<8<8<8 90 <37 ADAM 06 CLEO 3.773 e+ e− → γψ(2S)�(pp) × �(e+ e−)/�total �19�6/��(pp) × �(e+ e−)/�total �19�6/��(pp) × �(e+ e−)/�total �19�6/��(pp) × �(e+ e−)/�total �19�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.672±0.023 OUR FIT0.672±0.023 OUR FIT0.672±0.023 OUR FIT0.672±0.023 OUR FIT0.63 ±0.05 OUR AVERAGE0.63 ±0.05 OUR AVERAGE0.63 ±0.05 OUR AVERAGE0.63 ±0.05 OUR AVERAGE Error inludes sale fator of 1.2.0.67 ±0.12 ±0.02 43 1 LEES 13O BABR e+ e− → pp γ0.74 ±0.07 ±0.04 142 2 LEES 13Y BABR e+ e− → pp γ0.579±0.038±0.036 2.7k ANDREOTTI 07 E835 pp → e+ e−, J/ψX
• • • We do not use the following data for averages, �ts, limits, et. • • •0.70 ±0.17 ±0.03 22 3 AUBERT 06B BABR e+ e− → pp γ1 ISR photon reonstruted in the detetor2 ISR photon undeteted3 Superseded by LEES 13O�(��) × �(e+ e−)/�total �26�6/��(��) × �(e+ e−)/�total �26�6/��(��) × �(e+ e−)/�total �26�6/��(��) × �(e+ e−)/�total �26�6/�VALUE (eV) DOCUMENT ID TECN COMMENT1.5±0.4±0.11.5±0.4±0.11.5±0.4±0.11.5±0.4±0.1 AUBERT 07BD BABR 10.6 e+ e− → ��γ�(2(π+π−π0)) × �(e+ e−)/�total �62�6/��(2(π+π−π0)) × �(e+ e−)/�total �62�6/��(2(π+π−π0)) × �(e+ e−)/�total �62�6/��(2(π+π−π0)) × �(e+ e−)/�total �62�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT11.2±3.3±1.311.2±3.3±1.311.2±3.3±1.311.2±3.3±1.3 43 AUBERT 06D BABR 10.6 e+ e− → 2(π+π−π0)γ�(π0π0K+K−) × �(e+ e−)/�total �71�6/��(π0π0K+K−) × �(e+ e−)/�total �71�6/��(π0π0K+K−) × �(e+ e−)/�total �71�6/��(π0π0K+K−) × �(e+ e−)/�total �71�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.60±0.31±0.030.60±0.31±0.030.60±0.31±0.030.60±0.31±0.03 17 LEES 12F BABR 10.6 e+ e− →

π0π0K+K− γ�(K+K−2(π+π−)) × �(e+ e−)/�total �78�6/��(K+K−2(π+π−)) × �(e+ e−)/�total �78�6/��(K+K−2(π+π−)) × �(e+ e−)/�total �78�6/��(K+K−2(π+π−)) × �(e+ e−)/�total �78�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT4.4±2.1±0.34.4±2.1±0.34.4±2.1±0.34.4±2.1±0.3 26 AUBERT 06D BABR 10.6 e+ e− →K+K− 2(π+π−)γ�(π+π−K+K−) × �(e+ e−)/�total �72�6/��(π+π−K+K−) × �(e+ e−)/�total �72�6/��(π+π−K+K−) × �(e+ e−)/�total �72�6/��(π+π−K+K−) × �(e+ e−)/�total �72�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT1.92±0.30±0.061.92±0.30±0.061.92±0.30±0.061.92±0.30±0.06 133 LEES 12F BABR 10.6 e+ e− → π+π−K+K− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •2.56±0.42±0.16 85 1 AUBERT 07AK BABR 10.6 e+ e− → π+π−K+K− γ1Superseded by LEES 12F.�(π0π0K0S K0L) × �(e+ e−)/�total �73�6/��(π0π0K0S K0L) × �(e+ e−)/�total �73�6/��(π0π0K0S K0L) × �(e+ e−)/�total �73�6/��(π0π0K0S K0L) × �(e+ e−)/�total �73�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT2.92±1.27±0.152.92±1.27±0.152.92±1.27±0.152.92±1.27±0.15 14 LEES 17A BABR e+ e− → K0S K0Lπ0π0 γ�(K0S K0Lπ0) × �(e+ e−)/�total �112�6/��(K0S K0Lπ0) × �(e+ e−)/�total �112�6/��(K0S K0Lπ0) × �(e+ e−)/�total �112�6/��(K0S K0Lπ0) × �(e+ e−)/�total �112�6/�VALUE (eV) CL% EVTS DOCUMENT ID TECN COMMENT
<0.7<0.7<0.7<0.7 90 8 LEES 17A BABR e+ e− → K0S K0Lπ0 γ�(K0S K0L η) × �(e+ e−)/�total �113�6/��(K0S K0L η) × �(e+ e−)/�total �113�6/��(K0S K0L η) × �(e+ e−)/�total �113�6/��(K0S K0L η) × �(e+ e−)/�total �113�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT3.14±1.08±0.163.14±1.08±0.163.14±1.08±0.163.14±1.08±0.16 16 LEES 17A BABR e+ e− → K0S K0L ηγ�(φ f0(980)→ π+π−

)
× �(e+ e−)/�total �117�6/��(φ f0(980)→ π+π−

)
× �(e+ e−)/�total �117�6/��(φ f0(980)→ π+π−

)
× �(e+ e−)/�total �117�6/��(φ f0(980)→ π+π−

)
× �(e+ e−)/�total �117�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.345±0.128±0.0040.345±0.128±0.0040.345±0.128±0.0040.345±0.128±0.004 12 1 LEES 12F BABR 10.6 e+ e− →

π+π−K+K− γ
• • • We do not use the following data for averages, �ts, limits, et. • • •0.345±0.168±0.004 6 ± 3 2 AUBERT 07AK BABR 10.6 e+ e− →

π+π−K+K− γ1 LEES 12F reports [�(ψ(2S) → φ f0(980) → π+π−
)

× �(ψ(2S) → e+ e−)/�total℄
× [B(φ(1020) → K+K−)℄ = 0.17 ± 0.06 ± 0.02 eV whih we divide by our best valueB(φ(1020) → K+K−) = (49.2 ± 0.5) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.2 Superseded by LEES 12F. AUBERT 07AK reports [�(ψ(2S) → φ f0(980) → π+π−

)
×�(ψ(2S) → e+ e−)/�total℄ × [B(φ(1020) → K+K−)℄ = 0.17 ± 0.08 ± 0.02 eVwhih we divide by our best value B(φ(1020) → K+K−) = (49.2 ± 0.5)× 10−2. Our�rst error is their experiment's error and our seond error is the systemati error fromusing our best value.�(2(K+K−)) × �(e+ e−)/�total �118�6/��(2(K+K−)) × �(e+ e−)/�total �118�6/��(2(K+K−)) × �(e+ e−)/�total �118�6/��(2(K+K−)) × �(e+ e−)/�total �118�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.22±0.10±0.020.22±0.10±0.020.22±0.10±0.020.22±0.10±0.02 13 LEES 12F BABR 10.6 e+ e− →K+K−K+K− γ�(φπ+π−

)
× �(e+ e−)/�total �116�6/��(φπ+π−

)
× �(e+ e−)/�total �116�6/��(φπ+π−

)
× �(e+ e−)/�total �116�6/��(φπ+π−

)
× �(e+ e−)/�total �116�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT0.55±0.19±0.010.55±0.19±0.010.55±0.19±0.010.55±0.19±0.01 19 1 LEES 12F BABR 10.6 e+ e− → K+K−π+π− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •0.57±0.23±0.01 10 2 AUBERT,BE 06D BABR 10.6 e+ e− → K+K−π+π− γ



1562156215621562MesonPartile Listings
ψ(2S)1 LEES 12F reports [�(ψ(2S) → φπ+π−

)
× �(ψ(2S) → e+ e−)/�total℄ ×[B(φ(1020) → K+K−)℄ = 0.27 ± 0.09 ± 0.02 eV whih we divide by our best valueB(φ(1020) → K+K−) = (49.2 ± 0.5) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.2 Superseded by LEES 12F. AUBERT,BE 06D reports [�(ψ(2S) → φπ+π−

)
×�(ψ(2S) → e+ e−)/�total℄ × [B(φ(1020) → K+K−)℄ = 0.28 ± 0.11 ± 0.02 eVwhih we divide by our best value B(φ(1020) → K+K−) = (49.2 ± 0.5)× 10−2. Our�rst error is their experiment's error and our seond error is the systemati error fromusing our best value.�(2(π+π−)π0) × �(e+ e−)/�total �17�6/��(2(π+π−)π0) × �(e+ e−)/�total �17�6/��(2(π+π−)π0) × �(e+ e−)/�total �17�6/��(2(π+π−)π0) × �(e+ e−)/�total �17�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT29.7±2.2±1.829.7±2.2±1.829.7±2.2±1.829.7±2.2±1.8 410 AUBERT 07AU BABR 10.6 e+ e− → 2(π+π−)π0 γ�(ωπ+π−

)
× �(e+ e−)/�total �67�6/��(ωπ+π−

)
× �(e+ e−)/�total �67�6/��(ωπ+π−

)
× �(e+ e−)/�total �67�6/��(ωπ+π−

)
× �(e+ e−)/�total �67�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT3.01±0.84±0.023.01±0.84±0.023.01±0.84±0.023.01±0.84±0.02 37 1 AUBERT 07AU BABR 10.6 e+ e− → ωπ+π− γ1AUBERT 07AU reports [�(ψ(2S) → ωπ+π−

)
× �(ψ(2S) → e+ e−)/�total℄ ×[B(ω(782) → π+π−π0)℄ = 2.69 ± 0.73 ± 0.16 eV whih we divide by our best valueB(ω(782) → π+π−π0) = (89.2 ± 0.7) × 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(2(π+π−)η) × �(e+ e−)/�total �65�6/��(2(π+π−)η) × �(e+ e−)/�total �65�6/��(2(π+π−)η) × �(e+ e−)/�total �65�6/��(2(π+π−)η) × �(e+ e−)/�total �65�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT2.87±1.41±0.012.87±1.41±0.012.87±1.41±0.012.87±1.41±0.01 16 1 AUBERT 07AU BABR 10.6 e+ e− → 2(π+π−)ηγ1AUBERT 07AU reports [�(ψ(2S) → 2(π+π−)η) × �(ψ(2S) → e+ e−)/�total℄ ×[B(η → 2γ)℄ = 1.13 ± 0.55 ± 0.08 eV whih we divide by our best value B(η → 2γ) =(39.41 ± 0.20) × 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(K+K−π+π−π0) × �(e+ e−)/�total �85�6/��(K+K−π+π−π0) × �(e+ e−)/�total �85�6/��(K+K−π+π−π0) × �(e+ e−)/�total �85�6/��(K+K−π+π−π0) × �(e+ e−)/�total �85�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT4.4±1.3±0.34.4±1.3±0.34.4±1.3±0.34.4±1.3±0.3 32 AUBERT 07AU BABR 10.6 e+ e− → K+K−π+π−π0 γ�(K+K−π+π−η

)
× �(e+ e−)/�total �76�6/��(K+K−π+π−η

)
× �(e+ e−)/�total �76�6/��(K+K−π+π−η

)
× �(e+ e−)/�total �76�6/��(K+K−π+π−η

)
× �(e+ e−)/�total �76�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT3.04±1.79±0.023.04±1.79±0.023.04±1.79±0.023.04±1.79±0.02 7 1 AUBERT 07AU BABR 10.6 e+ e− → K+K−π+π− ηγ1AUBERT 07AU reports [�(ψ(2S) → K+K−π+π− η

)
× �(ψ(2S) → e+ e−)/�total℄

× [B(η → 2γ)℄ = 1.2 ± 0.7 ± 0.1 eV whih we divide by our best value B(η → 2γ) =(39.41 ± 0.20) × 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(K+K−) × �(e+ e−)/�total �103�6/��(K+K−) × �(e+ e−)/�total �103�6/��(K+K−) × �(e+ e−)/�total �103�6/��(K+K−) × �(e+ e−)/�total �103�6/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.147±0.035±0.005 66 1 LEES 15J BABR e+ e− → K+K− γ0.197±0.035±0.005 66 2 LEES 15J BABR e+ e− → K+K− γ0.35 ±0.14 ±0.03 11 3 LEES 13Q BABR e+ e− → K+K− γ1 sinφ > 0.2 sinφ < 0.3 Interferene with non-resonant K+K− prodution not taken into aount.

ψ(2S) BRANCHING RATIOSψ(2S) BRANCHING RATIOSψ(2S) BRANCHING RATIOSψ(2S) BRANCHING RATIOS�(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.9785±0.0013 OUR AVERAGE0.9785±0.0013 OUR AVERAGE0.9785±0.0013 OUR AVERAGE0.9785±0.0013 OUR AVERAGE0.9779±0.0015 1 BAI 02B BES2 e+ e−0.981 ±0.003 1 LUTH 75 MRK1 e+ e−1 Inludes asade deay into J/ψ(1S).�(virtualγ → hadrons)/�total �2/��(virtualγ → hadrons)/�total �2/��(virtualγ → hadrons)/�total �2/��(virtualγ → hadrons)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.0173±0.0014 OUR AVERAGE0.0173±0.0014 OUR AVERAGE0.0173±0.0014 OUR AVERAGE0.0173±0.0014 OUR AVERAGE Error inludes sale fator of 1.5.0.0166±0.0010 1,2 SETH 04 RVUE e+ e−0.0199±0.0019 1 BAI 02B BES2 e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •0.029 ±0.004 1 LUTH 75 MRK1 e+ e−1 Inluded in �(hadrons)/�total.2Using B(ψ(2S) → ℓ+ ℓ−) = (0.73 ± 0.04)% from RPP-2002 and R = 2.28 ± 0.04determined by a �t to data from BAI 00 and BAI 02C.�(g g g)/�total �3/��(g g g)/�total �3/��(g g g)/�total �3/��(g g g)/�total �3/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT10.58±1.6210.58±1.6210.58±1.6210.58±1.62 2.9 M 1 LIBBY 09 CLEO ψ(2S) → hadrons1Calulated using �(γ g g)/�(g g g) = 0.097± 0.026± 0.016 from LIBBY 09, B(ψ(2S) →X J/ψ) relative and absolute branhing frations from MENDEZ 08, B(ψ(2S) → γ η )from MITCHELL 09, and B(ψ(2S) → virtual γ → hadrons), B(ψ(2S) → γχcJ ), andB(ψ(2S) → ℓ+ ℓ−) from PDG 08. The statistial error is negligible and the systematierror is largely unorrelated with that of �(γ g g)/�total LIBBY 09 measurement.

�(γ g g)/�total �4/��(γ g g)/�total �4/��(γ g g)/�total �4/��(γ g g)/�total �4/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.025±0.2881.025±0.2881.025±0.2881.025±0.288 200 k 1 LIBBY 09 CLEO ψ(2S) → γ + hadrons1Calulated using �(γ g g)/�(g g g) = 0.097 ± 0.026 ± 0.016 from LIBBY 09. Thestatistial error is negligible and the systemati error is largely unorrelated with that of�(g g g)/�total LIBBY 09 measurement.�(γ g g)/�(g g g) �4/�3�(γ g g)/�(g g g) �4/�3�(γ g g)/�(g g g) �4/�3�(γ g g)/�(g g g) �4/�3VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT9.7±2.6±1.69.7±2.6±1.69.7±2.6±1.69.7±2.6±1.6 2.9 M LIBBY 09 CLEO ψ(2S) → (γ +) hadrons�(light hadrons)/�total �5/��(light hadrons)/�total �5/��(light hadrons)/�total �5/��(light hadrons)/�total �5/�VALUE DOCUMENT ID TECN COMMENT0.154±0.0150.154±0.0150.154±0.0150.154±0.015 1 MENDEZ 08 CLEO e+ e− → ψ(2S)
• • • We do not use the following data for averages, �ts, limits, et. • • •0.169±0.026 2 ADAM 05A CLEO e+ e− → ψ(2S)1Uses B(ψ(2S) → J/ψX ) from MENDEZ 08 and other branhing frations from PDG 07.2Uses B(J/ψX ) from ADAM 05A, B(χcJ γ), B(η γ) from ATHAR 04 and B(ℓ+ ℓ−)from PDG 04. Superseded by MENDEZ 08.�(e+ e−)/�total �6/��(e+ e−)/�total �6/��(e+ e−)/�total �6/��(e+ e−)/�total �6/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT79.3± 1.7 OUR FIT79.3± 1.7 OUR FIT79.3± 1.7 OUR FIT79.3± 1.7 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •88 ±13 1 FELDMAN 77 RVUE e+ e−1From an overall �t assuming equal partial widths for e+ e− and µ+µ−. For a mea-surement of the ratio see the entry �(µ+µ−

)/�(e+ e−) below. Inludes LUTH 75,HILGER 75, BURMESTER 77.�(µ+µ−
)/�total �7/��(µ+µ−
)/�total �7/��(µ+µ−
)/�total �7/��(µ+µ−
)/�total �7/�VALUE (units 10−4) DOCUMENT ID80±6 OUR FIT80±6 OUR FIT80±6 OUR FIT80±6 OUR FIT�(µ+µ−
)/�(e+ e−) �7/�6�(µ+µ−
)/�(e+ e−) �7/�6�(µ+µ−
)/�(e+ e−) �7/�6�(µ+µ−
)/�(e+ e−) �7/�6VALUE DOCUMENT ID TECN COMMENT1.00±0.08 OUR FIT1.00±0.08 OUR FIT1.00±0.08 OUR FIT1.00±0.08 OUR FIT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.89±0.16 BOYARSKI 75C MRK1 e+ e−�(τ+ τ−
)/�total �8/��(τ+ τ−
)/�total �8/��(τ+ τ−
)/�total �8/��(τ+ τ−
)/�total �8/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT31 ±4 OUR FIT31 ±4 OUR FIT31 ±4 OUR FIT31 ±4 OUR FIT30.8±2.1±3.830.8±2.1±3.830.8±2.1±3.830.8±2.1±3.8 1 ABLIKIM 06W BES e+ e− → ψ(2S)1Computed using PDG 02 value of B(ψ(2S) → hadrons) = 0.9810 ± 0.0030 to estimatethe total number of ψ(2S) events.DECAYS INTO J/ψ(1S) AND ANYTHINGDECAYS INTO J/ψ(1S) AND ANYTHINGDECAYS INTO J/ψ(1S) AND ANYTHINGDECAYS INTO J/ψ(1S) AND ANYTHING�(J/ψ(1S)anything)/�total �9/��(J/ψ(1S)anything)/�total �9/��(J/ψ(1S)anything)/�total �9/��(J/ψ(1S)anything)/�total �9/�VALUE EVTS DOCUMENT ID TECN COMMENT0.614 ±0.006 OUR FIT0.614 ±0.006 OUR FIT0.614 ±0.006 OUR FIT0.614 ±0.006 OUR FIT0.55 ±0.07 OUR AVERAGE0.55 ±0.07 OUR AVERAGE0.55 ±0.07 OUR AVERAGE0.55 ±0.07 OUR AVERAGE0.51 ±0.12 BRANDELIK 79C DASP e+ e− → µ+µ−X0.57 ±0.08 ABRAMS 75B MRK1 e+ e− → µ+µ−X

• • • We do not use the following data for averages, �ts, limits, et. • • •0.6254±0.0016±0.0155 1.1M 1 MENDEZ 08 CLEO ψ(2S) → ℓ+ ℓ−X0.5950±0.0015±0.0190 151k ADAM 05A CLEO Repl. by MENDEZ 081Not independent from other measurements of MENDEZ 08.�(e+ e−)/�(J/ψ(1S)anything)�6/�9 =�6/(�11+�12+�13+0.343�140+0.190�141)�(e+ e−)/�(J/ψ(1S)anything)�6/�9 =�6/(�11+�12+�13+0.343�140+0.190�141)�(e+ e−)/�(J/ψ(1S)anything)�6/�9 =�6/(�11+�12+�13+0.343�140+0.190�141)�(e+ e−)/�(J/ψ(1S)anything)�6/�9 =�6/(�11+�12+�13+0.343�140+0.190�141)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.292±0.026 OUR FIT1.292±0.026 OUR FIT1.292±0.026 OUR FIT1.292±0.026 OUR FIT1.28 ±0.04 OUR AVERAGE1.28 ±0.04 OUR AVERAGE1.28 ±0.04 OUR AVERAGE1.28 ±0.04 OUR AVERAGE Error inludes sale fator of 1.6. See the ideogram below.1.22 ±0.02 ±0.05 5097 ± 73 1 ANDREOTTI 05 E835 pp → ψ(2S) →e+ e−1.28 ±0.03 ±0.02 1 AMBROGIANI 00A E835 pp → ψ(2S)1.44 ±0.08 ±0.02 1 ARMSTRONG 97 E760 pp → ψ(2S)
WEIGHTED AVERAGE
1.28±0.04 (Error scaled by 1.6)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

ARMSTRONG 97 E760 3.7
AMBROGIANI 00A E835 0.0
ANDREOTTI 05 E835 1.3

χ2

       5.0
(Confidence Level = 0.082)

1 1.2 1.4 1.6 1.8 2�(e+ e−)/�(J/ψ(1S)anything) (units 10−2)



1563156315631563See key on page 885 MesonPartile Listings
ψ(2S)1Using B(J/ψ(1S) → e+ e−) = 0.0593 ± 0.0010.�(µ+µ−

)/�(J/ψ(1S)anything)�7/�9 =�7/(�11+�12+�13+0.343�140+0.190�141)�(µ+µ−
)/�(J/ψ(1S)anything)�7/�9 =�7/(�11+�12+�13+0.343�140+0.190�141)�(µ+µ−
)/�(J/ψ(1S)anything)�7/�9 =�7/(�11+�12+�13+0.343�140+0.190�141)�(µ+µ−
)/�(J/ψ(1S)anything)�7/�9 =�7/(�11+�12+�13+0.343�140+0.190�141)VALUE DOCUMENT ID TECN COMMENT0.0130±0.0010 OUR FIT0.0130±0.0010 OUR FIT0.0130±0.0010 OUR FIT0.0130±0.0010 OUR FIT0.014 ±0.0030.014 ±0.0030.014 ±0.0030.014 ±0.003 HILGER 75 SPEC e+ e−�(J/ψ(1S)neutrals)/�total �10/��(J/ψ(1S)neutrals)/�total �10/��(J/ψ(1S)neutrals)/�total �10/��(J/ψ(1S)neutrals)/�total �10/�VALUE DOCUMENT ID0.2537±0.0032 OUR FIT0.2537±0.0032 OUR FIT0.2537±0.0032 OUR FIT0.2537±0.0032 OUR FIT�(J/ψ(1S)π+π−

)/�total �11/��(J/ψ(1S)π+π−
)/�total �11/��(J/ψ(1S)π+π−
)/�total �11/��(J/ψ(1S)π+π−
)/�total �11/�VALUE EVTS DOCUMENT ID TECN COMMENT0.3467±0.0030 OUR FIT0.3467±0.0030 OUR FIT0.3467±0.0030 OUR FIT0.3467±0.0030 OUR FIT0.348 ±0.005 OUR AVERAGE0.348 ±0.005 OUR AVERAGE0.348 ±0.005 OUR AVERAGE0.348 ±0.005 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogrambelow.0.3498±0.0002±0.0045 20M ABLIKIM 13R BES3 ψ(2S) → J/ψπ+ π−0.3504±0.0007±0.0077 565k MENDEZ 08 CLEO ψ(2S) → ℓ+ ℓ−π+π−0.323 ±0.014 BAI 02B BES2 e+ e−0.32 ±0.04 ABRAMS 75B MRK1 e+ e− → J/ψπ+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •0.3354±0.0014±0.0110 60k 1ADAM 05A CLEO Repl. by MENDEZ 081Not independent from other values reported by ADAM 05A.
WEIGHTED AVERAGE
0.348±0.005 (Error scaled by 1.3)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

ABRAMS 75B MRK1
BAI 02B BES2 3.1
MENDEZ 08 CLEO 0.1
ABLIKIM 13R BES3 0.2

χ2

       3.4
(Confidence Level = 0.178)

0.25 0.3 0.35 0.4 0.45�(J/ψ(1S)π+π−
)/�total�(e+ e−)/�(J/ψ(1S)π+π−

) �6/�11�(e+ e−)/�(J/ψ(1S)π+π−
) �6/�11�(e+ e−)/�(J/ψ(1S)π+π−
) �6/�11�(e+ e−)/�(J/ψ(1S)π+π−
) �6/�11VALUE DOCUMENT ID TECN COMMENT0.0229±0.0005 OUR FIT0.0229±0.0005 OUR FIT0.0229±0.0005 OUR FIT0.0229±0.0005 OUR FIT0.0252±0.0028±0.00110.0252±0.0028±0.00110.0252±0.0028±0.00110.0252±0.0028±0.0011 1 AUBERT 02B BABR e+ e−1Using B(J/ψ(1S) → e+ e−) = 0.0593 ± 0.0010.�(µ+µ−

)/�(J/ψ(1S)π+π−
) �7/�11�(µ+µ−

)/�(J/ψ(1S)π+π−
) �7/�11�(µ+µ−

)/�(J/ψ(1S)π+π−
) �7/�11�(µ+µ−

)/�(J/ψ(1S)π+π−
) �7/�11VALUE DOCUMENT ID TECN COMMENT0.0230±0.0017 OUR FIT0.0230±0.0017 OUR FIT0.0230±0.0017 OUR FIT0.0230±0.0017 OUR FIT0.0228±0.0018 OUR AVERAGE0.0228±0.0018 OUR AVERAGE0.0228±0.0018 OUR AVERAGE0.0228±0.0018 OUR AVERAGE0.0230±0.0020±0.0012 1 AAIJ 16Y LHCB �0b → ψ(2S)X0.0216±0.0026±0.0014 2 AUBERT 02B BABR e+ e−0.0327±0.0077±0.0072 2 GRIBUSHIN 96 FMPS 515 π−Be → 2µX1Using B(J/ψ(1S) → µ+µ−) = (5.961 ± 0.033) × 10−2.2Using B(J/ψ(1S) → µ+µ−) = (5.88 ± 0.10) × 10−2.�(τ+ τ−

)/�(J/ψ(1S)π+π−
) �8/�11�(τ+ τ−

)/�(J/ψ(1S)π+π−
) �8/�11�(τ+ τ−

)/�(J/ψ(1S)π+π−
) �8/�11�(τ+ τ−

)/�(J/ψ(1S)π+π−
) �8/�11VALUE (units 10−3) DOCUMENT ID TECN COMMENT8.8 ±1.1 OUR FIT8.8 ±1.1 OUR FIT8.8 ±1.1 OUR FIT8.8 ±1.1 OUR FIT8.73±1.39±1.578.73±1.39±1.578.73±1.39±1.578.73±1.39±1.57 BAI 02 BES e+ e−�(J/ψ(1S)π+π−

)/�(J/ψ(1S)anything) �11/�9�(J/ψ(1S)π+π−
)/�(J/ψ(1S)anything) �11/�9�(J/ψ(1S)π+π−
)/�(J/ψ(1S)anything) �11/�9�(J/ψ(1S)π+π−
)/�(J/ψ(1S)anything) �11/�9VALUE EVTS DOCUMENT ID TECN COMMENT0.5645±0.0026 OUR FIT0.5645±0.0026 OUR FIT0.5645±0.0026 OUR FIT0.5645±0.0026 OUR FIT0.554 ±0.008 OUR AVERAGE0.554 ±0.008 OUR AVERAGE0.554 ±0.008 OUR AVERAGE0.554 ±0.008 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogrambelow.0.5604±0.0009±0.0062 565k MENDEZ 08 CLEO ψ(2S) → ℓ+ ℓ−π+π−0.525 ±0.009 ±0.022 4k ANDREOTTI 05 E835 ψ(2S) → J/ψX0.536 ±0.007 ±0.016 20k 1,2ABLIKIM 04B BES ψ(2S) → J/ψX0.496 ±0.037 ARMSTRONG 97 E760 pp → ψ(2S)

• • • We do not use the following data for averages, �ts, limits, et. • • •0.5637±0.0027±0.0046 60k ADAM 05A CLEO Repl. by MENDEZ 081From a �t to the J/ψ reoil mass spetra.2ABLIKIM 04B quotes B(ψ(2S) → J/ψX ) / B(ψ(2S) → J/ψπ+π−).

WEIGHTED AVERAGE
0.554±0.008 (Error scaled by 1.3)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

ARMSTRONG 97 E760
ABLIKIM 04B BES 1.1
ANDREOTTI 05 E835 1.5
MENDEZ 08 CLEO 0.9

χ2

       3.6
(Confidence Level = 0.168)

0.4 0.45 0.5 0.55 0.6 0.65 0.7�(J/ψ(1S)π+π−
)/�(J/ψ(1S)anything)�(J/ψ(1S)neutrals)/�(J/ψ(1S)π+π−

)�10/�11 = (0.9761�12+0.719�13+0.343�140+0.190�141)/�11�(J/ψ(1S)neutrals)/�(J/ψ(1S)π+π−
)�10/�11 = (0.9761�12+0.719�13+0.343�140+0.190�141)/�11�(J/ψ(1S)neutrals)/�(J/ψ(1S)π+π−
)�10/�11 = (0.9761�12+0.719�13+0.343�140+0.190�141)/�11�(J/ψ(1S)neutrals)/�(J/ψ(1S)π+π−
)�10/�11 = (0.9761�12+0.719�13+0.343�140+0.190�141)/�11VALUE DOCUMENT ID TECN COMMENT0.732±0.008 OUR FIT0.732±0.008 OUR FIT0.732±0.008 OUR FIT0.732±0.008 OUR FIT0.73 ±0.090.73 ±0.090.73 ±0.090.73 ±0.09 TANENBAUM 76 MRK1 e+ e−�(J/ψ(1S)π0π0)/�total �12/��(J/ψ(1S)π0π0)/�total �12/��(J/ψ(1S)π0π0)/�total �12/��(J/ψ(1S)π0π0)/�total �12/�VALUE EVTS DOCUMENT ID TECN COMMENT0.1823±0.0031 OUR FIT0.1823±0.0031 OUR FIT0.1823±0.0031 OUR FIT0.1823±0.0031 OUR FIT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.1769±0.0008±0.0053 61k 1 MENDEZ 08 CLEO ψ(2S) → ℓ+ ℓ− 2π00.1652±0.0014±0.0058 13.4k 2 ADAM 05A CLEO Repl. by MENDEZ 081Not independent from other measurements of MENDEZ 08.2Not independent from other values reported by ADAM 05A.�(J/ψ(1S)π0π0)/�(J/ψ(1S)anything) �12/�9�(J/ψ(1S)π0π0)/�(J/ψ(1S)anything) �12/�9�(J/ψ(1S)π0π0)/�(J/ψ(1S)anything) �12/�9�(J/ψ(1S)π0π0)/�(J/ψ(1S)anything) �12/�9VALUE EVTS DOCUMENT ID TECN COMMENT0.2968±0.0031 OUR FIT0.2968±0.0031 OUR FIT0.2968±0.0031 OUR FIT0.2968±0.0031 OUR FIT0.320 ±0.012 OUR AVERAGE0.320 ±0.012 OUR AVERAGE0.320 ±0.012 OUR AVERAGE0.320 ±0.012 OUR AVERAGE0.300 ±0.008 ±0.022 1655 ± 44 ANDREOTTI 05 E835 ψ(2S) → J/ψX0.328 ±0.013 ±0.008 AMBROGIANI 00A E835 pp → ψ(2S)0.323 ±0.033 ARMSTRONG 97 E760 pp → ψ(2S)
• • • We do not use the following data for averages, �ts, limits, et. • • •0.2829±0.0012±0.0056 61k MENDEZ 08 CLEO ψ(2S) → ℓ+ ℓ− 2π00.2776±0.0025±0.0043 13.4k ADAM 05A CLEO Repl. by MENDEZ 08�(J/ψ(1S)π0π0)/�(J/ψ(1S)π+π−

) �12/�11�(J/ψ(1S)π0π0)/�(J/ψ(1S)π+π−
) �12/�11�(J/ψ(1S)π0π0)/�(J/ψ(1S)π+π−
) �12/�11�(J/ψ(1S)π0π0)/�(J/ψ(1S)π+π−
) �12/�11VALUE EVTS DOCUMENT ID TECN COMMENT0.526 ±0.008 OUR FIT0.526 ±0.008 OUR FIT0.526 ±0.008 OUR FIT0.526 ±0.008 OUR FIT0.513 ±0.022 OUR AVERAGE0.513 ±0.022 OUR AVERAGE0.513 ±0.022 OUR AVERAGE0.513 ±0.022 OUR AVERAGE Error inludes sale fator of 2.2.0.5047±0.0022±0.0102 61k MENDEZ 08 CLEO ψ(2S) → ℓ+ ℓ− 2π00.570 ±0.009 ±0.026 14k 1 ABLIKIM 04B BES ψ(2S) → J/ψX

• • • We do not use the following data for averages, �ts, limits, et. • • •0.4924±0.0047±0.0086 73k 2,3 ADAM 05A CLEO Repl. by MENDEZ 080.571 ±0.018 ±0.044 4 ANDREOTTI 05 E835 ψ(2S) → J/ψX0.53 ±0.06 TANENBAUM 76 MRK1 e+ e−0.64 ±0.15 5 HILGER 75 SPEC e+ e−1From a �t to the J/ψ reoil mass spetra.2Not independent from other values reported by ADAM 05A.3Using 13,217 J/ψπ0π0 and 60,010 J/ψπ+ π− events.4Not independent from other values reported by ANDREOTTI 05.5 Ignoring the J/ψ(1S)η and J/ψ(1S)γ γ deays.�(J/ψ(1S)η)/�total �13/��(J/ψ(1S)η)/�total �13/��(J/ψ(1S)η)/�total �13/��(J/ψ(1S)η)/�total �13/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT33.7 ± 0.5 OUR FIT33.7 ± 0.5 OUR FIT33.7 ± 0.5 OUR FIT33.7 ± 0.5 OUR FIT32.9 ± 1.7 OUR AVERAGE32.9 ± 1.7 OUR AVERAGE32.9 ± 1.7 OUR AVERAGE32.9 ± 1.7 OUR AVERAGE Error inludes sale fator of 2.1. See the ideogram below.33.75± 0.17±0.86 68.2k ABLIKIM 12M BES3 e+ e− → ℓ+ ℓ− 2γ29.8 ± 0.9 ±2.3 5.7k BAI 04I BES2 ψ(2S) → J/ψγγ25.5 ± 2.9 386 1 OREGLIA 80 CBAL e+ e− → J/ψ2γ45 ±12 17 2 BRANDELIK 79B DASP e+ e− → J/ψ2γ42 ± 6 164 2 BARTEL 78B CNTR e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •34.3 ± 0.4 ±0.9 18.4k 3 MENDEZ 08 CLEO ψ(2S) → ℓ+ ℓ− η32.5 ± 0.6 ±1.1 2.8k 4 ADAM 05A CLEO Repl. by MENDEZ 0843 ± 8 44 TANENBAUM 76 MRK1 e+ e−1Realulated by us using B(J/ψ(1S) → ℓ+ ℓ−) = 0.1181 ± 0.0020.2Realulated by us using B(J/ψ(1S) → µ+µ−) = 0.0588 ± 0.0010.3Not independent from other measurements of MENDEZ 08.4Not independent from other values reported by ADAM 05A.
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WEIGHTED AVERAGE
32.9±1.7 (Error scaled by 2.1)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

BARTEL 78B CNTR
BRANDELIK 79B DASP
OREGLIA 80 CBAL 6.6
BAI 04I BES2 1.6
ABLIKIM 12M BES3 0.9

χ2

       9.0
(Confidence Level = 0.011)

10 20 30 40 50 60�(J/ψ(1S)η)/�total (units 10−3)�(J/ψ(1S)η)/�(J/ψ(1S)anything) �13/�9�(J/ψ(1S)η)/�(J/ψ(1S)anything) �13/�9�(J/ψ(1S)η)/�(J/ψ(1S)anything) �13/�9�(J/ψ(1S)η)/�(J/ψ(1S)anything) �13/�9VALUE EVTS DOCUMENT ID TECN COMMENT0.0549±0.0008 OUR FIT0.0549±0.0008 OUR FIT0.0549±0.0008 OUR FIT0.0549±0.0008 OUR FIT0.058 ±0.007 OUR AVERAGE0.058 ±0.007 OUR AVERAGE0.058 ±0.007 OUR AVERAGE0.058 ±0.007 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogrambelow.0.050 ±0.006 ±0.003 298 ± 20 ANDREOTTI 05 E835 ψ(2S) → J/ψX0.072 ±0.009 AMBROGIANI 00A E835 pp → ψ(2S)0.061 ±0.015 ARMSTRONG 97 E760 pp → ψ(2S)
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0549±0.0006±0.0009 18.4k 1 MENDEZ 08 CLEO ψ(2S) → ℓ+ ℓ− η0.0546±0.0010±0.0007 2.8k ADAM 05A CLEO Repl. by MENDEZ 081Not independent from other measurements of MENDEZ 08.

WEIGHTED AVERAGE
0.058±0.007 (Error scaled by 1.4)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

ARMSTRONG 97 E760 0.0
AMBROGIANI 00A E835 2.3
ANDREOTTI 05 E835 1.5

χ2

       3.9
(Confidence Level = 0.144)

0.02 0.04 0.06 0.08 0.1 0.12�(J/ψ(1S)η)/�(J/ψ(1S)anything)�(J/ψ(1S)η)/�(J/ψ(1S)π+π−
) �13/�11�(J/ψ(1S)η)/�(J/ψ(1S)π+π−
) �13/�11�(J/ψ(1S)η)/�(J/ψ(1S)π+π−
) �13/�11�(J/ψ(1S)η)/�(J/ψ(1S)π+π−
) �13/�11VALUE EVTS DOCUMENT ID TECN COMMENT0.0972±0.0014 OUR FIT0.0972±0.0014 OUR FIT0.0972±0.0014 OUR FIT0.0972±0.0014 OUR FIT0.0979±0.0018 OUR AVERAGE0.0979±0.0018 OUR AVERAGE0.0979±0.0018 OUR AVERAGE0.0979±0.0018 OUR AVERAGE0.0979±0.0010±0.0015 18.4k MENDEZ 08 CLEO ψ(2S) → ℓ+ ℓ− η0.098 ±0.005 ±0.010 2k 1 ABLIKIM 04B BES ψ(2S) → J/ψX0.091 ±0.021 2 HIMEL 80 MRK2 e+ e− → ψ(2S)X

• • • We do not use the following data for averages, �ts, limits, et. • • •0.0968±0.0019±0.0013 2.8k 3 ADAM 05A CLEO Repl. by MENDEZ 080.095 ±0.007 ±0.007 4 ANDREOTTI 05 E835 ψ(2S) → J/ψX1From a �t to the J/ψ reoil mass spetra.2The value for B(ψ(2S) → J/ψ(1s)η) reported in HIMEL 80 is derived using B(ψ(2S)) →J/ψ(1S)π+π−) = (33± 3))% and B(J/ψ(1S) → ℓ+ ℓ−) = 0.138± 0.018. Calulatedby us using B(J/ψ(1S) → ℓ+ ℓ−) = (0.1181 ± 0.0020).3Not independent from other values reported by ADAM 05A.4Not independent from other values reported by ANDREOTTI 05.�(J/ψ(1S)π0)/�total �14/��(J/ψ(1S)π0)/�total �14/��(J/ψ(1S)π0)/�total �14/��(J/ψ(1S)π0)/�total �14/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT12.68±0.32 OUR AVERAGE12.68±0.32 OUR AVERAGE12.68±0.32 OUR AVERAGE12.68±0.32 OUR AVERAGE12.6 ±0.2 ±0.3 4.1k ABLIKIM 12M BES3 e+ e− → ℓ+ ℓ− 2γ13.3 ±0.8 ±0.3 530 MENDEZ 08 CLEO ψ(2S) → ℓ+ ℓ− 2γ14.3 ±1.4 ±1.2 280 BAI 04I BES2 ψ(2S) → J/ψγγ14 ±6 7 HIMEL 80 MRK2 e+ e−9 ±2 ±1 23 1 OREGLIA 80 CBAL ψ(2S) → J/ψ2γ

• • • We do not use the following data for averages, �ts, limits, et. • • •13 ±1 ±1 88 ADAM 05A CLEO Repl. by MENDEZ 081Realulated by us using B(J/ψ(1S) → ℓ+ ℓ−) = 0.1181 ± 0.0020.�(J/ψ(1S)π0)/�(J/ψ(1S)anything)�14/�9 =�14/(�11+�12+�13+0.343�140+0.190�141)�(J/ψ(1S)π0)/�(J/ψ(1S)anything)�14/�9 =�14/(�11+�12+�13+0.343�140+0.190�141)�(J/ψ(1S)π0)/�(J/ψ(1S)anything)�14/�9 =�14/(�11+�12+�13+0.343�140+0.190�141)�(J/ψ(1S)π0)/�(J/ψ(1S)anything)�14/�9 =�14/(�11+�12+�13+0.343�140+0.190�141)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.213±0.012±0.003 527 1 MENDEZ 08 CLEO e+ e− → J/ψγγ0.22 ±0.02 ±0.01 2 ADAM 05A CLEO e+ e− → ψ(2S) →J/ψγγ1Not independent from other values reported by MENDEZ 08. Supersedes ADAM 05A.2Not independent from other values reported by ADAM 05A.�(J/ψ(1S)π0)/�(J/ψ(1S)π+π−

) �14/�11�(J/ψ(1S)π0)/�(J/ψ(1S)π+π−
) �14/�11�(J/ψ(1S)π0)/�(J/ψ(1S)π+π−
) �14/�11�(J/ψ(1S)π0)/�(J/ψ(1S)π+π−
) �14/�11VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.380±0.022±0.005 527 1 MENDEZ 08 CLEO e+ e− → J/ψγγ0.39 ±0.04 ±0.01 2 ADAM 05A CLEO e+ e− → ψ(2S) →J/ψγγ1Not independent from other values reported by MENDEZ 08. Supersedes ADAM 05A.2Not independent from other values reported by ADAM 05A.HADRONIC DECAYSHADRONIC DECAYSHADRONIC DECAYSHADRONIC DECAYS�(π0 h (1P))/�total �15/��(π0 h (1P))/�total �15/��(π0 h (1P))/�total �15/��(π0 h (1P))/�total �15/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.6±1.3 OUR AVERAGE8.6±1.3 OUR AVERAGE8.6±1.3 OUR AVERAGE8.6±1.3 OUR AVERAGE9.0±1.5±1.3 3k 1 GE 11 CLEO ψ(2S) → π0 anything8.4±1.3±1.0 11k ABLIKIM 10B BES3 ψ(2S) → π0 h
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 92+23

−22 ADAMS 09 CLEO ψ(2S) → 2π+2π− 2π0seen 1282 DOBBS 08A CLEO ψ(2S) → π0 η γseen 168 ± 40 ROSNER 05 CLEO ψ(2S) → π0 η γ1Assuming a width �(h (1P)) = 0.86 MeV ≡ �0, a measured dependene of the entralvalue of B = (7.6 +1.4 × �(h (1P)/�0) × 10−4, and with a systemati error thataounts for the width variation range 0.43{1.29 MeV.�(3(π+π−)π0)/�total �16/��(3(π+π−)π0)/�total �16/��(3(π+π−)π0)/�total �16/��(3(π+π−)π0)/�total �16/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT35±1635±1635±1635±16 6 FRANKLIN 83 MRK2 e+ e− → hadrons�(2(π+π−)π0)/�total �17/��(2(π+π−)π0)/�total �17/��(2(π+π−)π0)/�total �17/��(2(π+π−)π0)/�total �17/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT29 ±10 OUR AVERAGE29 ±10 OUR AVERAGE29 ±10 OUR AVERAGE29 ±10 OUR AVERAGE Error inludes sale fator of 4.7. See the ideogram below.24.9± 0.7±3.6 2173 ABLIKIM 07D BES2 e+ e− → ψ(2S)127 ±12 ±2 410 1 AUBERT 07AU BABR 10.6 e+ e− → 2(π+π−)π0 γ26.1± 0.7±3.0 1703 BRIERE 05 CLEO e+ e− → ψ(2S) →2(π+π−)π030 ± 8 42 FRANKLIN 83 MRK2 e+ e−1AUBERT 07AU reports [�(ψ(2S) → 2(π+π−)π0)/�total℄ × [�(ψ(2S) → e+ e−)℄ =(297 ± 22 ± 18) × 10−4 keV whih we divide by our best value �(ψ(2S) → e+ e−)= 2.33 ± 0.04 keV. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.
WEIGHTED AVERAGE
29±10 (Error scaled by 4.7)

FRANKLIN 83 MRK2 0.0
BRIERE 05 CLEO 1.0
AUBERT 07AU BABR 63.1
ABLIKIM 07D BES2 1.4

χ2

      65.6
(Confidence Level < 0.0001)

0 50 100 150 200�(2(π+π−)π0)/�total (units 10−4)�(ρa2(1320))/�total �18/��(ρa2(1320))/�total �18/��(ρa2(1320))/�total �18/��(ρa2(1320))/�total �18/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT2.55±0.73±0.472.55±0.73±0.472.55±0.73±0.472.55±0.73±0.47 112 ± 31 BAI 04C BES2 ψ(2S) → 2(π+π−)π0
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• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.3 90 BAI 98J BES e+ e−�(pp)/�total �19/��(pp)/�total �19/��(pp)/�total �19/��(pp)/�total �19/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.88±0.10 OUR FIT2.88±0.10 OUR FIT2.88±0.10 OUR FIT2.88±0.10 OUR FIT3.00±0.13 OUR AVERAGE3.00±0.13 OUR AVERAGE3.00±0.13 OUR AVERAGE3.00±0.13 OUR AVERAGE Error inludes sale fator of 1.1.3.08±0.05±0.18 4.5k 1 DOBBS 14 e+ e− → ψ(2S) → pp3.36±0.09±0.25 1.6k ABLIKIM 07C BES e+ e− → ψ(2S) → pp2.87±0.12±0.15 557 PEDLAR 05 CLEO e+ e− → ψ(2S) → pp1.4 ±0.8 4 BRANDELIK 79C DASP e+ e− → ψ(2S) → pp2.3 ±0.7 FELDMAN 77 MRK1 e+ e− → ψ(2S) → pp1Using CLEO- data but not authored by the CLEO Collaboration.�(pp)/�(J/ψ(1S)π+π−

) �19/�11�(pp)/�(J/ψ(1S)π+π−
) �19/�11�(pp)/�(J/ψ(1S)π+π−
) �19/�11�(pp)/�(J/ψ(1S)π+π−
) �19/�11VALUE (units 10−4) DOCUMENT ID TECN COMMENT8.31±0.28 OUR FIT8.31±0.28 OUR FIT8.31±0.28 OUR FIT8.31±0.28 OUR FIT6.98±0.49±0.976.98±0.49±0.976.98±0.49±0.976.98±0.49±0.97 BAI 01 BES e+ e− → ψ(2S) → pp�(�++�−−)/�total �20/��(�++�−−)/�total �20/��(�++�−−)/�total �20/��(�++�−−)/�total �20/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT12.8±1.0±3.412.8±1.0±3.412.8±1.0±3.412.8±1.0±3.4 157 1 BAI 01 BES e+ e− → ψ(2S) →hadrons1Estimated using B(ψ(2S) → J/ψπ+π−)= 0.310 ± 0.028.�(��π0)/�total �21/��(��π0)/�total �21/��(��π0)/�total �21/��(��π0)/�total �21/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

< 0.29< 0.29< 0.29< 0.29 90 1 ABLIKIM 13F BES3 ψ(2S) → ppπ+π− γ γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<12 90 2 ABLIKIM 07H BES2 e+ e− → ψ(2S)1Using B(� → π− p) = 63.9% and B(π0 → γ γ) = 98.8%.2Using B(� → π− p) = 63.9% and B(η → γ γ) = 39.4%.�(��η)/�total �22/��(��η)/�total �22/��(��η)/�total �22/��(��η)/�total �22/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT2.48±0.34±0.192.48±0.34±0.192.48±0.34±0.192.48±0.34±0.19 60 1 ABLIKIM 13F BES3 ψ(2S) → ppπ+π− γ γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<4.9 90 2 ABLIKIM 07H BES2 e+ e− → ψ(2S)1Using B(� → π− p) = 63.9% and B(η → γ γ) = 39.31%.2Using B(� → π− p) = 63.9%.�(�pK+)/�total �23/��(�pK+)/�total �23/��(�pK+)/�total �23/��(�pK+)/�total �23/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.0±0.1±0.11.0±0.1±0.11.0±0.1±0.11.0±0.1±0.1 74.0 BRIERE 05 CLEO e+ e− → ψ(2S) →ppK+π−�(�pK+π+π−

)/�total �24/��(�pK+π+π−
)/�total �24/��(�pK+π+π−
)/�total �24/��(�pK+π+π−
)/�total �24/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.8±0.3±0.31.8±0.3±0.31.8±0.3±0.31.8±0.3±0.3 45.8 BRIERE 05 CLEO e+ e− → ψ(2S) →ppK+π+π−π−�(��π+π−

)/�total �25/��(��π+π−
)/�total �25/��(��π+π−
)/�total �25/��(��π+π−
)/�total �25/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.8±0.4±0.52.8±0.4±0.52.8±0.4±0.52.8±0.4±0.5 73.4 BRIERE 05 CLEO e+ e− → ψ(2S) →pp 2(π+π−)�(��)/�total �26/��(��)/�total �26/��(��)/�total �26/��(��)/�total �26/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT3.81±0.13 OUR AVERAGE3.81±0.13 OUR AVERAGE3.81±0.13 OUR AVERAGE3.81±0.13 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogram below.3.97±0.02±0.12 31k ABLIKIM 17L BES3 e+ e− → ��3.71±0.05±0.15 6.5k 1 DOBBS 17 e+ e− → ��3.39±0.20±0.32 337 ABLIKIM 07C BES e+ e− → ψ(2S) → hadrons6.4 ±1.8 ±0.1 2 AUBERT 07BD BABR 10.6 e+ e− → ��γ3.28±0.23±0.25 208 PEDLAR 05 CLEO e+ e− → ψ(2S) → hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •3.75±0.09±0.23 1.9k 1,3 DOBBS 14 e+ e− → ��1.81±0.20±0.27 80 4 BAI 01 BES e+ e− → ψ(2S) → hadrons
< 4 90 FELDMAN 77 MRK1 e+ e− → ψ(2S) → hadrons1Using CLEO- data but not authored by the CLEO Collaboration.2AUBERT 07BD reports [�(ψ(2S) → ��)/�total℄ × [�(ψ(2S) → e+ e−)℄ = (15± 4±1) × 10−4 keV whih we divide by our best value �(ψ(2S) → e+ e−) = 2.33 ± 0.04keV. Our �rst error is their experiment's error and our seond error is the systematierror from using our best value.3 Superseded by DOBBS 17.4Estimated using B(ψ(2S) → J/ψπ+π−) = 0.310 ± 0.028.

WEIGHTED AVERAGE
3.81±0.13 (Error scaled by 1.4)

PEDLAR 05 CLEO 2.4
AUBERT 07BD BABR
ABLIKIM 07C BES 1.2
DOBBS 17 0.4
ABLIKIM 17L BES3 1.7

χ2

       5.8
(Confidence Level = 0.122)

2 2.5 3 3.5 4 4.5 5�(��)/�total (units 10−4)�(��+π−+ ..)/�total �27/��(��+π−+ ..)/�total �27/��(��+π−+ ..)/�total �27/��(��+π−+ ..)/�total �27/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.40±0.03±0.131.40±0.03±0.131.40±0.03±0.131.40±0.03±0.13 2.8k ABLIKIM 13W BES3 ψ(2S) → hadrons�(��−π++ ..)/�total �28/��(��−π++ ..)/�total �28/��(��−π++ ..)/�total �28/��(��−π++ ..)/�total �28/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.54±0.04±0.131.54±0.04±0.131.54±0.04±0.131.54±0.04±0.13 2.8k ABLIKIM 13W BES3 ψ(2S) → hadrons�(��0)/�total �29/��(��0)/�total �29/��(��0)/�total �29/��(��0)/�total �29/�VALUE (units 10−5) EVTS DOCUMENT ID COMMENT1.23±0.23±0.081.23±0.23±0.081.23±0.23±0.081.23±0.23±0.08 30 1 DOBBS 17 e+ e− → ψ(2S) → hadrons1Using CLEO- data but not authored by the CLEO Collaboration.�(�0 pK++ ..)/�total �30/��(�0 pK++ ..)/�total �30/��(�0 pK++ ..)/�total �30/��(�0 pK++ ..)/�total �30/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.67±0.13±0.121.67±0.13±0.121.67±0.13±0.121.67±0.13±0.12 276 1 ABLIKIM 13D BES3 ψ(2S) → γ�pK+1Using B(� → pπ−) = 63.9%, and B(�0 → �γ) = 100%.�(�+�−)/�total �31/��(�+�−)/�total �31/��(�+�−)/�total �31/��(�+�−)/�total �31/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.32±0.12 OUR AVERAGE2.32±0.12 OUR AVERAGE2.32±0.12 OUR AVERAGE2.32±0.12 OUR AVERAGE2.31±0.06±0.10 1.9k 1 DOBBS 17 e+ e− → ψ(2S) → hadrons2.57±0.44±0.68 35 PEDLAR 05 CLEO e+ e− → ψ(2S) → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •2.51±0.15±0.16 281 1,2 DOBBS 14 e+ e− → ψ(2S) → hadrons1Using CLEO- data but not authored by the CLEO Collaboration.2 Superseded by DOBBS 17.�(�0�0)/�total �32/��(�0�0)/�total �32/��(�0�0)/�total �32/��(�0�0)/�total �32/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.35±0.09 OUR AVERAGE2.35±0.09 OUR AVERAGE2.35±0.09 OUR AVERAGE2.35±0.09 OUR AVERAGE Error inludes sale fator of 1.1.2.44±0.03±0.11 7k ABLIKIM 17L BES3 e+ e− → ψ(2S) → hadrons2.22±0.05±0.11 2.6k 1 DOBBS 17 e+ e− → ψ(2S) → hadrons2.35±0.36±0.32 59 ABLIKIM 07C BES e+ e− → ψ(2S) → hadrons2.63±0.35±0.21 58 PEDLAR 05 CLEO e+ e− → ψ(2S) → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •2.25±0.11±0.16 439 1,2 DOBBS 14 e+ e− → ψ(2S) → hadrons1.2 ±0.4 ±0.4 8 3 BAI 01 BES e+ e− → ψ(2S) → hadrons1Using CLEO- data but not authored by the CLEO Collaboration.2 Superseded by DOBBS 17.3Estimated using B(ψ(2S) → J/ψπ+π−)= 0.310 ± 0.028.�(� (1385)+� (1385)−)/�total �33/��(� (1385)+� (1385)−)/�total �33/��(� (1385)+� (1385)−)/�total �33/��(� (1385)+� (1385)−)/�total �33/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT8.5±0.7 OUR AVERAGE8.5±0.7 OUR AVERAGE8.5±0.7 OUR AVERAGE8.5±0.7 OUR AVERAGE8.4±0.5±0.5 1.5k ABLIKIM 16L BES3 ψ(2S) → �(1385)+�(1385)−11 ±3 ±3 14 1 BAI 01 BES e+ e− → ψ(2S) → hadrons1Estimated using B(ψ(2S) → J/ψπ+π−)= 0.310 ± 0.028.�(� (1385)−� (1385)+)/�total �34/��(� (1385)−� (1385)+)/�total �34/��(� (1385)−� (1385)+)/�total �34/��(� (1385)−� (1385)+)/�total �34/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT8.5±0.6±0.68.5±0.6±0.68.5±0.6±0.68.5±0.6±0.6 1.4K ABLIKIM 16L BES3 ψ(2S) → �(1385)−�(1385)+�(� (1385)0� (1385)0)/�total �35/��(� (1385)0� (1385)0)/�total �35/��(� (1385)0� (1385)0)/�total �35/��(� (1385)0� (1385)0)/�total �35/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.69±0.05±0.050.69±0.05±0.050.69±0.05±0.050.69±0.05±0.05 2.2k ABLIKIM 17E BES3 e+ e− → ψ(2S) →hadrons
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ψ(2S)�(�−�+)/�total �36/��(�−�+)/�total �36/��(�−�+)/�total �36/��(�−�+)/�total �36/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT2.87±0.11 OUR AVERAGE2.87±0.11 OUR AVERAGE2.87±0.11 OUR AVERAGE2.87±0.11 OUR AVERAGE Error inludes sale fator of 1.1.3.03±0.05±0.14 3.6k 1 DOBBS 17 e+ e− → ψ(2S) → hadrons2.78±0.05±0.14 5k ABLIKIM 16L BES3 ψ(2S) → �−�+3.03±0.40±0.32 67 ABLIKIM 07C BES e+ e− → ψ(2S) → hadrons2.38±0.30±0.21 63 PEDLAR 05 CLEO e+ e− → ψ(2S) → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •2.66±0.12±0.20 548 1,2 DOBBS 14 e+ e− → ψ(2S) → hadrons0.94±0.27±0.15 12 3 BAI 01 BES e+ e− → ψ(2S) → hadrons
<2 90 FELDMAN 77 MRK1 e+ e− → ψ(2S) → hadrons1Using CLEO- data but not authored by the CLEO Collaboration.2 Superseded by DOBBS 17.3Estimated using B(ψ(2S) → J/ψπ+π−)= 0.310 ± 0.028.�(� 0� 0)/�total �37/��(� 0� 0)/�total �37/��(� 0� 0)/�total �37/��(� 0� 0)/�total �37/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.3 ±0.4 OUR AVERAGE2.3 ±0.4 OUR AVERAGE2.3 ±0.4 OUR AVERAGE2.3 ±0.4 OUR AVERAGE Error inludes sale fator of 4.2.2.73±0.03±0.13 11k ABLIKIM 17E BES3 e+ e− → ψ(2S) → hadrons1.97±0.06±0.11 1.2k 1 DOBBS 17 e+ e− → ψ(2S) → hadrons2.75±0.64±0.61 19 PEDLAR 05 CLEO e+ e− → ψ(2S) → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •2.02±0.19±0.15 112 1,2 DOBBS 14 e+ e− → ψ(2S) → hadrons1Using CLEO- data but not authored by the CLEO Collaboration.2 Superseded by DOBBS 17.�(� (1530)0� (1530)0)/�total �38/��(� (1530)0� (1530)0)/�total �38/��(� (1530)0� (1530)0)/�total �38/��(� (1530)0� (1530)0)/�total �38/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT5.2±0.3+3.2

−1.25.2±0.3+3.2
−1.25.2±0.3+3.2
−1.25.2±0.3+3.2
−1.2 527 1 ABLIKIM 13S BES3 ψ(2S) → ηpp

• • • We do not use the following data for averages, �ts, limits, et. • • •
<32 90 PEDLAR 05 CLEO e+ e− → ψ(2S) →hadrons
< 8.1 90 2 BAI 01 BES e+ e− → ψ(2S) →hadrons1With N(1535) deaying to pη.2 Estimated using B(ψ(2S) → J/ψπ+π−)= 0.310 ± 0.028.�(K−��++ ..)/�total �39/��(K−��++ ..)/�total �39/��(K−��++ ..)/�total �39/��(K−��++ ..)/�total �39/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.86±0.27±0.323.86±0.27±0.323.86±0.27±0.323.86±0.27±0.32 236 ABLIKIM 15I BES3 e+ e− → ψ(2S) →K−��++ ..�(� (1690)−�+ → K−��++ ..)/�total �40/��(� (1690)−�+ → K−��++ ..)/�total �40/��(� (1690)−�+ → K−��++ ..)/�total �40/��(� (1690)−�+ → K−��++ ..)/�total �40/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT5.21±1.48±0.575.21±1.48±0.575.21±1.48±0.575.21±1.48±0.57 74 ABLIKIM 15I BES3 e+ e− → ψ(2S) →K−��++ ..�(� (1820)−�+ → K−��++ ..)/�total �41/��(� (1820)−�+ → K−��++ ..)/�total �41/��(� (1820)−�+ → K−��++ ..)/�total �41/��(� (1820)−�+ → K−��++ ..)/�total �41/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT12.03±2.94±1.2212.03±2.94±1.2212.03±2.94±1.2212.03±2.94±1.22 136 ABLIKIM 15I BES3 e+ e− → ψ(2S) →K−��++ ..�(K−�0�++ ..)/�total �42/��(K−�0�++ ..)/�total �42/��(K−�0�++ ..)/�total �42/��(K−�0�++ ..)/�total �42/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.67±0.33±0.283.67±0.33±0.283.67±0.33±0.283.67±0.33±0.28 142 ABLIKIM 15I BES3 e+ e− → ψ(2S) →K−�0�++ ..�(
−
+)/�total �43/��(
−
+)/�total �43/��(
−
+)/�total �43/��(
−
+)/�total �43/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT0.52±0.03±0.030.52±0.03±0.030.52±0.03±0.030.52±0.03±0.03 326 1 DOBBS 17 e+ e− → ψ(2S) →hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •0.47±0.09±0.05 27 1,2 DOBBS 14 e+ e− → ψ(2S) →hadrons
<1.5 90 ABLIKIM 12Q BES2 e+ e− → ψ(2S) →hadrons
<1.6 90 PEDLAR 05 CLEO e+ e− → ψ(2S) →hadrons
<0.73 90 3 BAI 01 BES e+ e− → ψ(2S) →hadrons1Using CLEO- data but not authored by the CLEO Collaboration.2 Superseded by DOBBS 17.3Estimated using B(ψ(2S) → J/ψπ+π−)= 0.310 ± 0.028.�(π0 pp)/�total �44/��(π0 pp)/�total �44/��(π0 pp)/�total �44/��(π0 pp)/�total �44/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.53±0.07 OUR AVERAGE1.53±0.07 OUR AVERAGE1.53±0.07 OUR AVERAGE1.53±0.07 OUR AVERAGE1.65±0.03±0.15 4.5k ABLIKIM 13A BES3 ψ(2S) → ppπ01.54±0.06±0.06 948 ALEXANDER 10 CLEO ψ(2S) → π0 pp1.32±0.10±0.15 256 1 ABLIKIM 05E BES2 e+ e− → ψ(2S) → pp γ γ1.4 ±0.5 9 FRANKLIN 83 MRK2 e+ e−1Computed using B(π0 → γ γ) = (98.80 ± 0.03)%.

�(N(940)p+ ..→ π0 pp)/�total �45/��(N(940)p+ ..→ π0 pp)/�total �45/��(N(940)p+ ..→ π0 pp)/�total �45/��(N(940)p+ ..→ π0 pp)/�total �45/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT6.42±0.20+1.78
−1.286.42±0.20+1.78
−1.286.42±0.20+1.78
−1.286.42±0.20+1.78
−1.28 1.9k 1 ABLIKIM 13A BES3 ψ(2S) → ppπ01From a �t of π0 pp data to eight distint intermediate N p resonant states.�(N(1440)p+ ..→ π0 pp)/�total �46/��(N(1440)p+ ..→ π0 pp)/�total �46/��(N(1440)p+ ..→ π0 pp)/�total �46/��(N(1440)p+ ..→ π0 pp)/�total �46/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT7.3 +1.7

−1.5 OUR AVERAGE7.3 +1.7
−1.5 OUR AVERAGE7.3 +1.7
−1.5 OUR AVERAGE7.3 +1.7
−1.5 OUR AVERAGE Error inludes sale fator of 2.5.3.58±0.25+1.59

−0.84 1.1k 1 ABLIKIM 13A BES3 ψ(2S) → ppπ08.1 ±0.7 ±0.3 474 2 ALEXANDER 10 CLEO ψ(2S) → π0 pp1From a �t of π0 pp data to eight distint intermediate N p resonant states.2 From a �t of the pp and pπ0 mass distributions to a ombination of N(1440)p,
π0 f0(2100), and two other broad, unestablished resonanes.�(N(1520)p+ ..→ π0 pp)/�total �47/��(N(1520)p+ ..→ π0 pp)/�total �47/��(N(1520)p+ ..→ π0 pp)/�total �47/��(N(1520)p+ ..→ π0 pp)/�total �47/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT0.64±0.05+0.22

−0.170.64±0.05+0.22
−0.170.64±0.05+0.22
−0.170.64±0.05+0.22
−0.17 0.2k 1 ABLIKIM 13A BES3 ψ(2S) → ppπ01From a �t of π0 pp data to eight distint intermediate N p resonant states.�(N(1535)p+ ..→ π0 pp)/�total �48/��(N(1535)p+ ..→ π0 pp)/�total �48/��(N(1535)p+ ..→ π0 pp)/�total �48/��(N(1535)p+ ..→ π0 pp)/�total �48/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.47±0.28+0.99
−0.972.47±0.28+0.99
−0.972.47±0.28+0.99
−0.972.47±0.28+0.99
−0.97 0.7k 1 ABLIKIM 13A BES3 ψ(2S) → ppπ01From a �t of π0 pp data to eight distint intermediate N p resonant states.�(N(1650)p+ ..→ π0 pp)/�total �49/��(N(1650)p+ ..→ π0 pp)/�total �49/��(N(1650)p+ ..→ π0 pp)/�total �49/��(N(1650)p+ ..→ π0 pp)/�total �49/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.76±0.28+1.37
−1.663.76±0.28+1.37
−1.663.76±0.28+1.37
−1.663.76±0.28+1.37
−1.66 1.1k 1 ABLIKIM 13A BES3 ψ(2S) → ppπ01From a �t of π0 pp data to eight distint intermediate N p resonant states.�(N(1720)p+ ..→ π0 pp)/�total �50/��(N(1720)p+ ..→ π0 pp)/�total �50/��(N(1720)p+ ..→ π0 pp)/�total �50/��(N(1720)p+ ..→ π0 pp)/�total �50/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.79±0.10+0.24
−0.711.79±0.10+0.24
−0.711.79±0.10+0.24
−0.711.79±0.10+0.24
−0.71 0.5k 1 ABLIKIM 13A BES3 ψ(2S) → ppπ01From a �t of π0 pp data to eight distint intermediate N p resonant states.�(N(2300)p+ ..→ π0 pp)/�total �51/��(N(2300)p+ ..→ π0 pp)/�total �51/��(N(2300)p+ ..→ π0 pp)/�total �51/��(N(2300)p+ ..→ π0 pp)/�total �51/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.62±0.28+1.12
−0.642.62±0.28+1.12
−0.642.62±0.28+1.12
−0.642.62±0.28+1.12
−0.64 0.9k 1 ABLIKIM 13A BES3 ψ(2S) → ppπ01From a �t of π0 pp data to eight distint intermediate N p resonant states.�(N(2570)p+ ..→ π0 pp)/�total �52/��(N(2570)p+ ..→ π0 pp)/�total �52/��(N(2570)p+ ..→ π0 pp)/�total �52/��(N(2570)p+ ..→ π0 pp)/�total �52/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.13±0.08+0.40
−0.302.13±0.08+0.40
−0.302.13±0.08+0.40
−0.302.13±0.08+0.40
−0.30 0.8k 1 ABLIKIM 13A BES3 ψ(2S) → ppπ01From a �t of π0 pp data to eight distint intermediate N p resonant states.�(π0 f0(2100)→ π0 pp)/�total �53/��(π0 f0(2100)→ π0 pp)/�total �53/��(π0 f0(2100)→ π0 pp)/�total �53/��(π0 f0(2100)→ π0 pp)/�total �53/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.1±0.4±0.11.1±0.4±0.11.1±0.4±0.11.1±0.4±0.1 76 1 ALEXANDER 10 CLEO ψ(2S) → π0 pp1From a �t of the pp and pπ0 mass distributions to a ombination of N∗1(1440)p,

π0 f0(2100), and two other broad, unestablished resonanes.�(ηpp)/�total �54/��(ηpp)/�total �54/��(ηpp)/�total �54/��(ηpp)/�total �54/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT6.0±0.4 OUR AVERAGE6.0±0.4 OUR AVERAGE6.0±0.4 OUR AVERAGE6.0±0.4 OUR AVERAGE6.4±0.2±0.6 679 1 ABLIKIM 13S BES3 ψ(2S) → ηpp5.6±0.6±0.3 154 1 ALEXANDER 10 CLEO ψ(2S) → ηpp5.8±1.1±0.7 44.8 ± 8.5 2 ABLIKIM 05E BES2 e+ e− → ψ(2S) →pp γ γ8 ±3 ±3 9.8 BRIERE 05 CLEO e+ e− → ψ(2S) →ppπ+π−π01With N(1535) deaying to pη.2 Computed using B(η → γ γ) = (39.43 ± 0.26)%.�(η f0(2100)→ ηpp)/�total �55/��(η f0(2100)→ ηpp)/�total �55/��(η f0(2100)→ ηpp)/�total �55/��(η f0(2100)→ ηpp)/�total �55/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.2±0.4±0.11.2±0.4±0.11.2±0.4±0.11.2±0.4±0.1 31 1 ALEXANDER 10 CLEO ψ(2S) → ηpp1From a �t of the pp and pη distributions to a ombination of N∗(1535)p and η f0(2100).�(N(1535)p→ ηpp)/�total �56/��(N(1535)p→ ηpp)/�total �56/��(N(1535)p→ ηpp)/�total �56/��(N(1535)p→ ηpp)/�total �56/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT4.4±0.6±0.34.4±0.6±0.34.4±0.6±0.34.4±0.6±0.3 123 1 ALEXANDER 10 CLEO ψ(2S) → ηpp1From a �t of the pp and pη distributions to a ombination of N∗(1535)p and η f0(2100).
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ψ(2S)�(ωpp)/�total �57/��(ωpp)/�total �57/��(ωpp)/�total �57/��(ωpp)/�total �57/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.69±0.21 OUR AVERAGE0.69±0.21 OUR AVERAGE0.69±0.21 OUR AVERAGE0.69±0.21 OUR AVERAGE0.6 ±0.2 ±0.2 21.2 BRIERE 05 CLEO e+ e− → ψ(2S) →ppπ+π−π00.8 ±0.3 ±0.1 14.9 ± 0.1 1 BAI 03B BES ψ(2S) → ppπ+π−π01Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.�(φpp)/�total �58/��(φpp)/�total �58/��(φpp)/�total �58/��(φpp)/�total �58/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<0.24<0.24<0.24<0.24 90 BRIERE 05 CLEO e+ e− → ψ(2S) →ppK+K−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.26 90 1 BAI 03B BES ψ(2S) → K+K− pp1Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.�(π+π−pp)/�total �59/��(π+π−pp)/�total �59/��(π+π−pp)/�total �59/��(π+π−pp)/�total �59/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT6.0±0.4 OUR AVERAGE6.0±0.4 OUR AVERAGE6.0±0.4 OUR AVERAGE6.0±0.4 OUR AVERAGE5.9±0.2±0.4 904.5 BRIERE 05 CLEO e+ e− → ψ(2S) →ppπ+π−8 ±2 1 TANENBAUM 78 MRK1 e+ e−1Assuming entirely strong deay.�(pnπ− or ..)/�total �60/��(pnπ− or ..)/�total �60/��(pnπ− or ..)/�total �60/��(pnπ− or ..)/�total �60/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.48±0.17 OUR AVERAGE2.48±0.17 OUR AVERAGE2.48±0.17 OUR AVERAGE2.48±0.17 OUR AVERAGE2.45±0.11±0.21 851 ABLIKIM 06I BES2 e+ e− → pπ−X2.52±0.12±0.22 849 ABLIKIM 06I BES2 e+ e− → pπ+X�(pnπ−π0)/�total �61/��(pnπ−π0)/�total �61/��(pnπ−π0)/�total �61/��(pnπ−π0)/�total �61/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.18±0.50±0.503.18±0.50±0.503.18±0.50±0.503.18±0.50±0.50 135 ± 21 ABLIKIM 06I BES2 e+ e− → pπ−π0X�(ηπ+π−

)/�total �63/��(ηπ+π−
)/�total �63/��(ηπ+π−
)/�total �63/��(ηπ+π−
)/�total �63/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<1.6<1.6<1.6<1.6 90 BRIERE 05 CLEO e+ e− → ψ(2S) →2(π+π−)π0�(ηπ+π−π0)/�total �64/��(ηπ+π−π0)/�total �64/��(ηπ+π−π0)/�total �64/��(ηπ+π−π0)/�total �64/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT9.5±0.7±1.59.5±0.7±1.59.5±0.7±1.59.5±0.7±1.5 1 BRIERE 05 CLEO e+ e− → ψ(2S) →hadr
• • • We do not use the following data for averages, �ts, limits, et. • • •10.3±0.8±1.4 201.7 2 BRIERE 05 CLEO e+ e− → ψ(2S) →

η3π(η → γ γ)8.1±1.4±1.6 50.0 2 BRIERE 05 CLEO e+ e− → ψ(2S) →
η3π(η → 3π)1Average of η → γ γ and η → 3π.2Not independent from other values reported by BRIERE 05.�(2(π+π−)η)/�total �65/��(2(π+π−)η)/�total �65/��(2(π+π−)η)/�total �65/��(2(π+π−)η)/�total �65/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.2±0.6±0.11.2±0.6±0.11.2±0.6±0.11.2±0.6±0.1 16 1 AUBERT 07AU BABR 10.6 e+ e− → 2(π+π−)ηγ1AUBERT 07AU quotes �ψ(2S)

ee
·B(ψ(2S) → 2(π+π)η) ·B(η → γ γ) = 1.2±0.7±0.1 eV.�(η′π+π−π0)/�total �66/��(η′π+π−π0)/�total �66/��(η′π+π−π0)/�total �66/��(η′π+π−π0)/�total �66/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.5±1.6±1.34.5±1.6±1.34.5±1.6±1.34.5±1.6±1.3 12.8 BRIERE 05 CLEO e+ e− → ψ(2S) →hadr�(ωπ+π−

)/�total �67/��(ωπ+π−
)/�total �67/��(ωπ+π−
)/�total �67/��(ωπ+π−
)/�total �67/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.3±1.2 OUR AVERAGE7.3±1.2 OUR AVERAGE7.3±1.2 OUR AVERAGE7.3±1.2 OUR AVERAGE Error inludes sale fator of 2.1. See the ideogram below.8.4±0.5±1.2 386 ABLIKIM 07D BES2 e+ e− → ψ(2S)12.2±2.2±0.7 37 1 AUBERT 07AU BABR 10.6 e+ e− → ωπ+π− γ8.2±0.5±0.7 391 BRIERE 05 CLEO e+ e− → ψ(2S) →2(π+π−)π04.8±0.6±0.7 100 ± 22 2 BAI 03B BES ψ(2S) → 2(π+π−)π01AUBERT 07AU quotes �ψ(2S)

ee
·B(ψ(2S) → ωπ+π−) · B(ω → 3π) = 2.69 ± 0.73 ±0.16 eV.2Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.

WEIGHTED AVERAGE
7.3±1.2 (Error scaled by 2.1)

BAI 03B BES 7.1
BRIERE 05 CLEO 1.2
AUBERT 07AU BABR 4.6
ABLIKIM 07D BES2 0.8

χ2

      13.7
(Confidence Level = 0.0034)

0 5 10 15 20 25�(ωπ+π−
)/�total (units 10−4)�(b±1 π∓

)/�total �68/��(b±1 π∓
)/�total �68/��(b±1 π∓
)/�total �68/��(b±1 π∓
)/�total �68/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.0 ±0.6 OUR AVERAGE4.0 ±0.6 OUR AVERAGE4.0 ±0.6 OUR AVERAGE4.0 ±0.6 OUR AVERAGE Error inludes sale fator of 1.1.5.1 ±0.6 ±0.8 202 ABLIKIM 07D BES2 e+ e− → ψ(2S)4.18+0.43

−0.42±0.92 170 ADAM 05 CLEO e+ e− → ψ(2S)3.2 ±0.6 ±0.5 61 ± 11 1,2 BAI 03B BES ψ(2S) → 2(π+π−)π0
• • • We do not use the following data for averages, �ts, limits, et. • • •5.2 ±0.8 ±1.0 1 BAI 99C BES Repl. by BAI 03B1Assuming B(b1 → ωπ)=1.2Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.�(b01π0)/�total �69/��(b01π0)/�total �69/��(b01π0)/�total �69/��(b01π0)/�total �69/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.35+0.47

−0.42±0.402.35+0.47
−0.42±0.402.35+0.47
−0.42±0.402.35+0.47
−0.42±0.40 45 ADAM 05 CLEO e+ e− → ψ(2S)�(ω f2(1270))/�total �70/��(ω f2(1270))/�total �70/��(ω f2(1270))/�total �70/��(ω f2(1270))/�total �70/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT2.2 ±0.4 OUR AVERAGE2.2 ±0.4 OUR AVERAGE2.2 ±0.4 OUR AVERAGE2.2 ±0.4 OUR AVERAGE2.3 ±0.5 ±0.4 57 ABLIKIM 07D BES2 e+ e− → ψ(2S)2.05±0.41±0.38 62±12 BAI 04C BES2 ψ(2S) → 2(π+π−)π0

• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.5 90 1 BAI 03B BES ψ(2S) → 2(π+π−)π0
<1.7 90 BAI 98J BES Repl. by BAI 03B1Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.�(π+π−K+K−)/�total �72/��(π+π−K+K−)/�total �72/��(π+π−K+K−)/�total �72/��(π+π−K+K−)/�total �72/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.3±0.5 OUR AVERAGE7.3±0.5 OUR AVERAGE7.3±0.5 OUR AVERAGE7.3±0.5 OUR AVERAGE8.1±1.3±0.3 133 LEES 12F BABR 10.6 e+ e− →

π+π−K+K− γ7.1±0.3±0.4 817.2 BRIERE 05 CLEO e+ e− → ψ(2S) →K+K−π+π−16 ±4 1 TANENBAUM 78 MRK1 e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •11.0±1.9±0.2 85 2 AUBERT 07AK BABR 10.6 e+ e− →

π+π−K+K− γ1Assuming entirely strong deay.2 Superseded by LEES 12F. AUBERT 07AK reports [�(ψ(2S) → π+π−K+K−)/�total℄
× [�(ψ(2S) → e+ e−)℄ = (2.56 ± 0.42 ± 0.16) × 10−3 keV whih we divide by ourbest value �(ψ(2S) → e+ e−) = 2.33 ± 0.04 keV. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(ρ0K+K−)/�total �74/��(ρ0K+K−)/�total �74/��(ρ0K+K−)/�total �74/��(ρ0K+K−)/�total �74/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.2±0.2±0.42.2±0.2±0.42.2±0.2±0.42.2±0.2±0.4 223.8 BRIERE 05 CLEO e+ e− → ψ(2S) →K+K−π+π−�(K∗(892)0K∗2(1430)0)/�total �75/��(K∗(892)0K∗2(1430)0)/�total �75/��(K∗(892)0K∗2(1430)0)/�total �75/��(K∗(892)0K∗2(1430)0)/�total �75/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT1.86±0.32±0.431.86±0.32±0.431.86±0.32±0.431.86±0.32±0.43 93 ± 16 BAI 04C ψ(2S) → K+K−π+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.2 90 BAI 98J BES e+ e−�(K+K−π+π−η

)/�total �76/��(K+K−π+π−η
)/�total �76/��(K+K−π+π−η
)/�total �76/��(K+K−π+π−η
)/�total �76/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.3±0.7±0.11.3±0.7±0.11.3±0.7±0.11.3±0.7±0.1 7 1 AUBERT 07AU BABR 10.6 e+ e− → K+K−π+π− ηγ1AUBERT 07AU quotes �ψ(2S)

ee
·B(ψ(2S) → 2(π+π)η) ·B(η → γ γ) = 1.2±0.7±0.1 eV.
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ψ(2S)�(K+K−2(π+π−)π0)/�total �77/��(K+K−2(π+π−)π0)/�total �77/��(K+K−2(π+π−)π0)/�total �77/��(K+K−2(π+π−)π0)/�total �77/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT10.0±2.5±1.810.0±2.5±1.810.0±2.5±1.810.0±2.5±1.8 65 ABLIKIM 07D BES2 e+ e− → ψ(2S)�(K1(1270)±K∓)/�total �79/��(K1(1270)±K∓)/�total �79/��(K1(1270)±K∓)/�total �79/��(K1(1270)±K∓)/�total �79/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT10.0±1.8±2.110.0±1.8±2.110.0±1.8±2.110.0±1.8±2.1 1 BAI 99C BES e+ e−1Assuming B(K1(1270) → K ρ)=0.42 ± 0.06�(K0S K0S π+π−

)/�total �80/��(K0S K0S π+π−
)/�total �80/��(K0S K0S π+π−
)/�total �80/��(K0S K0S π+π−
)/�total �80/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.20±0.25±0.372.20±0.25±0.372.20±0.25±0.372.20±0.25±0.37 83 ± 9 ABLIKIM 05O BES2 e+ e− → ψ(2S)�(ρ0 pp)/�total �81/��(ρ0 pp)/�total �81/��(ρ0 pp)/�total �81/��(ρ0 pp)/�total �81/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.5±0.1±0.20.5±0.1±0.20.5±0.1±0.20.5±0.1±0.2 61.1 BRIERE 05 CLEO e+ e− → ψ(2S) →ppπ+π−�(K+K∗(892)0π−+ ..)/�total �82/��(K+K∗(892)0π−+ ..)/�total �82/��(K+K∗(892)0π−+ ..)/�total �82/��(K+K∗(892)0π−+ ..)/�total �82/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT6.7±2.56.7±2.56.7±2.56.7±2.5 TANENBAUM 78 MRK1 e+ e−�(2(π+π−))/�total �83/��(2(π+π−))/�total �83/��(2(π+π−))/�total �83/��(2(π+π−))/�total �83/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.4±0.6 OUR AVERAGE2.4±0.6 OUR AVERAGE2.4±0.6 OUR AVERAGE2.4±0.6 OUR AVERAGE Error inludes sale fator of 2.2.2.2±0.2±0.2 308 BRIERE 05 CLEO e+ e− → ψ(2S) →2(π+π−)4.5±1.0 TANENBAUM 78 MRK1 e+ e−�(ρ0π+π−

)/�total �84/��(ρ0π+π−
)/�total �84/��(ρ0π+π−
)/�total �84/��(ρ0π+π−
)/�total �84/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.2±0.6 OUR AVERAGE2.2±0.6 OUR AVERAGE2.2±0.6 OUR AVERAGE2.2±0.6 OUR AVERAGE Error inludes sale fator of 1.4.2.0±0.2±0.4 285.5 BRIERE 05 CLEO e+ e− → ψ(2S) →2(π+π−)4.2±1.5 TANENBAUM 78 MRK1 e+ e−�(K+K−π+π−π0)/�total �85/��(K+K−π+π−π0)/�total �85/��(K+K−π+π−π0)/�total �85/��(K+K−π+π−π0)/�total �85/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT12.6±0.9 OUR AVERAGE12.6±0.9 OUR AVERAGE12.6±0.9 OUR AVERAGE12.6±0.9 OUR AVERAGE18.9±5.7±0.3 32 1 AUBERT 07AU BABR 10.6 e+ e− →K+K−π+π−π0 γ11.7±1.0±1.5 597 ABLIKIM 06G BES2 ψ(2S) → K+K−π+π−π012.7±0.5±1.0 711.6 BRIERE 05 CLEO e+ e− → ψ(2S) →K+K−π+π−π01AUBERT 07AU reports [�(ψ(2S) → K+K−π+π−π0)/�total℄ × [�(ψ(2S) →e+ e−)℄ = (44 ± 13 ± 3) × 10−4 keV whih we divide by our best value �(ψ(2S) →e+ e−) = 2.33 ± 0.04 keV. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best value.�(ω f0(1710)→ ωK+K−)/�total �86/��(ω f0(1710)→ ωK+K−)/�total �86/��(ω f0(1710)→ ωK+K−)/�total �86/��(ω f0(1710)→ ωK+K−)/�total �86/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT5.9±2.0±0.95.9±2.0±0.95.9±2.0±0.95.9±2.0±0.9 19 ABLIKIM 06G BES2 ψ(2S) →K+K−π+π−π0�(K∗(892)0K−π+π0 + ..)/�total �87/��(K∗(892)0K−π+π0 + ..)/�total �87/��(K∗(892)0K−π+π0 + ..)/�total �87/��(K∗(892)0K−π+π0 + ..)/�total �87/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.6±1.3±1.88.6±1.3±1.88.6±1.3±1.88.6±1.3±1.8 238 ABLIKIM 06G BES2 ψ(2S) →K+K−π+π−π0�(K∗(892)+K−π+π− + ..)/�total �88/��(K∗(892)+K−π+π− + ..)/�total �88/��(K∗(892)+K−π+π− + ..)/�total �88/��(K∗(892)+K−π+π− + ..)/�total �88/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT9.6±2.2±1.79.6±2.2±1.79.6±2.2±1.79.6±2.2±1.7 133 ABLIKIM 06G BES2 ψ(2S) →K+K−π+π−π0�(K∗(892)+K−ρ0 + ..)/�total �89/��(K∗(892)+K−ρ0 + ..)/�total �89/��(K∗(892)+K−ρ0 + ..)/�total �89/��(K∗(892)+K−ρ0 + ..)/�total �89/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.3±2.2±1.47.3±2.2±1.47.3±2.2±1.47.3±2.2±1.4 78 ABLIKIM 06G BES2 ψ(2S) →K+K−π+π−π0�(K∗(892)0K−ρ+ + ..)/�total �90/��(K∗(892)0K−ρ+ + ..)/�total �90/��(K∗(892)0K−ρ+ + ..)/�total �90/��(K∗(892)0K−ρ+ + ..)/�total �90/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT6.1±1.3±1.26.1±1.3±1.26.1±1.3±1.26.1±1.3±1.2 125 ABLIKIM 06G BES2 ψ(2S) →K+K−π+π−π0�(ηK+K− , no ηφ

)/�total �91/��(ηK+K− , no ηφ
)/�total �91/��(ηK+K− , no ηφ
)/�total �91/��(ηK+K− , no ηφ
)/�total �91/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT3.08±0.29±0.253.08±0.29±0.253.08±0.29±0.253.08±0.29±0.25 0.3k 1 ABLIKIM 12L BES3 ψ(2S) → K+K− γ γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<13 90 BRIERE 05 CLEO e+ e− → ψ(2S) →K+K−π+π−π01Exluding ηφ.

�(ωK+K−)/�total �92/��(ωK+K−)/�total �92/��(ωK+K−)/�total �92/��(ωK+K−)/�total �92/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.62±0.11 OUR AVERAGE1.62±0.11 OUR AVERAGE1.62±0.11 OUR AVERAGE1.62±0.11 OUR AVERAGE Error inludes sale fator of 1.1.1.56±0.04±0.11 2.8k ABLIKIM 14G BES3 ψ(2S) → K+K−π+π−π02.38±0.37±0.29 78 ABLIKIM 06G BES2 ψ(2S) → K+K−π+π−π01.9 ±0.3 ±0.3 76.8 BRIERE 05 CLEO e+ e− → ψ(2S) →K+K−π+π−π01.5 ±0.3 ±0.2 23 1 BAI 03B BES ψ(2S) → K+K−π+π−π01Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.�(ωK∗(892)+K−+ ..)/�total �93/��(ωK∗(892)+K−+ ..)/�total �93/��(ωK∗(892)+K−+ ..)/�total �93/��(ωK∗(892)+K−+ ..)/�total �93/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT20.7±2.6 OUR AVERAGE20.7±2.6 OUR AVERAGE20.7±2.6 OUR AVERAGE20.7±2.6 OUR AVERAGE18.9±2.9±2.2 396 ABLIKIM 13M BES3 ψ(2S) → ωK0S K−π+22.6±3.0±2.4 535 ABLIKIM 13M BES3 ψ(2S) → ωK+K−π0�(ωK∗2(1430)+K−+ ..)/�total �94/��(ωK∗2(1430)+K−+ ..)/�total �94/��(ωK∗2(1430)+K−+ ..)/�total �94/��(ωK∗2(1430)+K−+ ..)/�total �94/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT6.1 ±1.2 OUR AVERAGE6.1 ±1.2 OUR AVERAGE6.1 ±1.2 OUR AVERAGE6.1 ±1.2 OUR AVERAGE6.39±1.50±0.78 128 ABLIKIM 13M BES3 ψ(2S) → ωK0S K−π+5.86±1.61±0.83 143 ABLIKIM 13M BES3 ψ(2S) → ωK+K−π0�(ωK∗(892)0K0)/�total �95/��(ωK∗(892)0K0)/�total �95/��(ωK∗(892)0K0)/�total �95/��(ωK∗(892)0K0)/�total �95/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT16.8±2.5±1.616.8±2.5±1.616.8±2.5±1.616.8±2.5±1.6 356 ABLIKIM 13M BES3 ψ(2S) → ωK0S K−π+�(ωK∗2(1430)0K0)/�total �96/��(ωK∗2(1430)0K0)/�total �96/��(ωK∗2(1430)0K0)/�total �96/��(ωK∗2(1430)0K0)/�total �96/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT5.82±2.08±0.725.82±2.08±0.725.82±2.08±0.725.82±2.08±0.72 116 ABLIKIM 13M BES3 ψ(2S) → ωK0S K−π+�(ωX (1440)→ ωK0S K−π++ ..)/�total �97/��(ωX (1440)→ ωK0S K−π++ ..)/�total �97/��(ωX (1440)→ ωK0S K−π++ ..)/�total �97/��(ωX (1440)→ ωK0S K−π++ ..)/�total �97/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.60±0.27±0.241.60±0.27±0.241.60±0.27±0.241.60±0.27±0.24 109 1 ABLIKIM 13M BES3 ψ(2S) → ωK0S K−π+1X (1440) ompatible with η(1405) and η(1475). A f1(1420) is also possible.�(ωX (1440)→ ωK+K−π0)/�total �98/��(ωX (1440)→ ωK+K−π0)/�total �98/��(ωX (1440)→ ωK+K−π0)/�total �98/��(ωX (1440)→ ωK+K−π0)/�total �98/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.09±0.20±0.161.09±0.20±0.161.09±0.20±0.161.09±0.20±0.16 82 1 ABLIKIM 13M BES3 ψ(2S) → ωK+K−π01X (1440) ompatible with η(1405) and η(1475). A f1(1420) is also possible.�(ω f1(1285)→ ωK0S K−π++ ..)/�total �99/��(ω f1(1285)→ ωK0S K−π++ ..)/�total �99/��(ω f1(1285)→ ωK0S K−π++ ..)/�total �99/��(ω f1(1285)→ ωK0S K−π++ ..)/�total �99/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT0.302±0.098±0.0270.302±0.098±0.0270.302±0.098±0.0270.302±0.098±0.027 22 1 ABLIKIM 13M BES3 ψ(2S) → ωK0S K−π+1Statistial sign�ane 4.5 σ. This measurement is equivalent to a limit of < 0.478×10−5at 90% C.L.�(ω f1(1285)→ ωK+K−π0)/�total �100/��(ω f1(1285)→ ωK+K−π0)/�total �100/��(ω f1(1285)→ ωK+K−π0)/�total �100/��(ω f1(1285)→ ωK+K−π0)/�total �100/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT0.125±0.070±0.0130.125±0.070±0.0130.125±0.070±0.0130.125±0.070±0.013 10 1 ABLIKIM 13M BES3 ψ(2S) → ωK+K−π01Statistial sign�ane 3.2 σ. This measurement is equivalent to a limit of < 0.221×10−5at 90% C.L.�(3(π+π−))/�total �101/��(3(π+π−))/�total �101/��(3(π+π−))/�total �101/��(3(π+π−))/�total �101/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.5 ±2.0 OUR AVERAGE3.5 ±2.0 OUR AVERAGE3.5 ±2.0 OUR AVERAGE3.5 ±2.0 OUR AVERAGE Error inludes sale fator of 2.8.5.45±0.42±0.87 671 ABLIKIM 05H BES2 e+ e− → ψ(2S) →3(π+π−)1.5 ±1.0 1 TANENBAUM 78 MRK1 e+ e−1Assuming entirely strong deay.�(ppπ+π−π0)/�total �102/��(ppπ+π−π0)/�total �102/��(ppπ+π−π0)/�total �102/��(ppπ+π−π0)/�total �102/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.3±0.4±0.67.3±0.4±0.67.3±0.4±0.67.3±0.4±0.6 434.9 BRIERE 05 CLEO e+ e− → ψ(2S) →ppπ+π−π0�(K+K−)/�total �103/��(K+K−)/�total �103/��(K+K−)/�total �103/��(K+K−)/�total �103/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT7.48±0.23±0.397.48±0.23±0.397.48±0.23±0.397.48±0.23±0.39 1.3k 1 METREVELI 12 ψ(2S) → K+K−
• • • We do not use the following data for averages, �ts, limits, et. • • •6.2 ±1.5 ±0.2 66 2,3 LEES 15J BABR e+ e− → K+K− γ8.3 ±1.5 ±0.2 66 3,4 LEES 15J BABR e+ e− → K+K− γ6.3 ±0.6 ±0.3 5 DOBBS 06A CLEO e+ e−10 ±7 5 BRANDELIK 79C DASP e+ e−
< 5 90 FELDMAN 77 MRK1 e+ e−1Obtained by analyzing CLEO- data but not authored by the CLEO Collaboration.2 sinφ > 0.3Using �(ψ(2S) → e+ e−) = (2.37 ± 0.04) keV.4 sinφ < 0.5 Interferene with non-resonant K+K− prodution not taken into aount.
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ψ(2S)�(K0S K0L)/�total �104/��(K0S K0L)/�total �104/��(K0S K0L)/�total �104/��(K0S K0L)/�total �104/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT5.34±0.33 OUR AVERAGE5.34±0.33 OUR AVERAGE5.34±0.33 OUR AVERAGE5.34±0.33 OUR AVERAGE5.28±0.25±0.34 478 ± 23 1 METREVELI 12 ψ(2S) → K0S K0L5.8 ±0.8 ±0.4 DOBBS 06A CLEO e+ e−5.24±0.47±0.48 156 ± 14 2 BAI 04B BES2 ψ(2S) → K0S K0L →

π+π−X1Obtained by analyzing CLEO- data but not authored by the CLEO Collaboration.2Using B(K0S → π+π−) = 0.6860 ± 0.0027.�(π+π−π0)/�total �105/��(π+π−π0)/�total �105/��(π+π−π0)/�total �105/��(π+π−π0)/�total �105/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.01±0.17 OUR AVERAGE2.01±0.17 OUR AVERAGE2.01±0.17 OUR AVERAGE2.01±0.17 OUR AVERAGE Error inludes sale fator of 1.7. See the ideogram below.2.14±0.03+0.12
−0.11 7k 1 ABLIKIM 12H BES3 e+ e− → ψ(2S)1.81±0.18±0.19 260 ± 19 2 ABLIKIM 05J BES2 e+ e− → ψ(2S)1.88+0.16

−0.15±0.28 194 ADAM 05 CLEO e+ e− → ψ(2S)0.85±0.46 4 FRANKLIN 83 MRK2 e+ e− → hadrons1 From ψ(2S) → π+π−π0 events diretly. The quoted systemati error inludes aontribution of 4% (added in quadrature) from the unertainty on the number of ψ(2S)events.2 From a PW analysis of ψ(2S) → π+π−π0.
WEIGHTED AVERAGE
2.01±0.17 (Error scaled by 1.7)

FRANKLIN 83 MRK2 6.4
ADAM 05 CLEO 0.2
ABLIKIM 05J BES2 0.6
ABLIKIM 12H BES3 1.2

χ2

       8.4
(Confidence Level = 0.038)

0 1 2 3 4�(π+π−π0)/�total (units 10−4)�(ρ(2150)π→ π+π−π0)/�total �106/��(ρ(2150)π→ π+π−π0)/�total �106/��(ρ(2150)π→ π+π−π0)/�total �106/��(ρ(2150)π→ π+π−π0)/�total �106/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT1.94±0.25+1.15
−0.341.94±0.25+1.15
−0.341.94±0.25+1.15
−0.341.94±0.25+1.15
−0.34 1 ABLIKIM 05J BES2 ψ(2S) → ρ(2150)π → π+π−π01From a PW analysis of ψ(2S) → π+π−π0.�(ρ(770)π→ π+π−π0)/�total �107/��(ρ(770)π→ π+π−π0)/�total �107/��(ρ(770)π→ π+π−π0)/�total �107/��(ρ(770)π→ π+π−π0)/�total �107/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT0.32±0.12 OUR AVERAGE0.32±0.12 OUR AVERAGE0.32±0.12 OUR AVERAGE0.32±0.12 OUR AVERAGE Error inludes sale fator of 1.8.0.51±0.07±0.11 1 ABLIKIM 05J BES2 ψ(2S) → ρ(770)π →

π+π−π00.24+0.08
−0.07±0.02 22 ADAM 05 CLEO e+ e− → ψ(2S)

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.83 90 1 FRANKLIN 83 MRK2 e+ e−
<10 90 BARTEL 76 CNTR e+ e−
<10 90 2 ABRAMS 75 MRK1 e+ e−1From a PW analysis of ψ(2S) → π+π−π0.2 Final state ρ0π0.�(π+π−

)/�total �108/��(π+π−
)/�total �108/��(π+π−
)/�total �108/��(π+π−
)/�total �108/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT0.78±0.26 OUR AVERAGE0.78±0.26 OUR AVERAGE0.78±0.26 OUR AVERAGE0.78±0.26 OUR AVERAGE0.76±0.25±0.06 30 1 METREVELI 12 ψ(2S) → π+π−8 ±5 BRANDELIK 79C DASP e+ e−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.1 90 DOBBS 06A CLEO e+ e− → ψ(2S)
<5 90 FELDMAN 77 MRK1 e+ e−1Obtained by analyzing CLEO- data but not authored by the CLEO Collaboration. Using

ψ(3770) → π+π− for ontinuum subtration.�(K1(1400)±K∓)/�total �109/��(K1(1400)±K∓)/�total �109/��(K1(1400)±K∓)/�total �109/��(K1(1400)±K∓)/�total �109/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<3.1<3.1<3.1<3.1 90 1 BAI 99C BES e+ e−1Assuming B(K1(1400) → K∗π)=0.94 ± 0.06

�(K∗2(1430)±K∓)/�total �110/��(K∗2(1430)±K∓)/�total �110/��(K∗2(1430)±K∓)/�total �110/��(K∗2(1430)±K∓)/�total �110/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT7.12±0.62+1.13
−0.617.12±0.62+1.13
−0.617.12±0.62+1.13
−0.617.12±0.62+1.13
−0.61 251 ± 22 ABLIKIM 12L BES3 e+ e− → ψ(2S)�(K+K−π0)/�total �111/��(K+K−π0)/�total �111/��(K+K−π0)/�total �111/��(K+K−π0)/�total �111/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT4.07±0.16±0.264.07±0.16±0.264.07±0.16±0.264.07±0.16±0.26 0.9k ABLIKIM 12L BES3 e+ e− → ψ(2S)

• • • We do not use the following data for averages, �ts, limits, et. • • •
<8.9 90 1 FRANKLIN 83 MRK2 e+ e− → hadrons�(K+K∗(892)−+ ..)/�total �114/��(K+K∗(892)−+ ..)/�total �114/��(K+K∗(892)−+ ..)/�total �114/��(K+K∗(892)−+ ..)/�total �114/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT2.9 ±0.4 OUR AVERAGE2.9 ±0.4 OUR AVERAGE2.9 ±0.4 OUR AVERAGE2.9 ±0.4 OUR AVERAGE Error inludes sale fator of 1.2.3.18±0.30+0.26

−0.31 0.2k ABLIKIM 12L BES3 e+ e− → ψ(2S)2.9 +1.3
−1.7 ±0.4 9.6 ± 4.2 ABLIKIM 05I BES2 e+ e− → ψ(2S)1.3 +1.0
−0.7 ±0.3 7 ADAM 05 CLEO e+ e− → ψ(2S)

• • • We do not use the following data for averages, �ts, limits, et. • • •
<5.4 90 FRANKLIN 83 MRK2 e+ e− → hadrons�(K∗(892)0K0+ ..)/�total �115/��(K∗(892)0K0+ ..)/�total �115/��(K∗(892)0K0+ ..)/�total �115/��(K∗(892)0K0+ ..)/�total �115/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT10.9±2.0 OUR AVERAGE10.9±2.0 OUR AVERAGE10.9±2.0 OUR AVERAGE10.9±2.0 OUR AVERAGE13.3+2.4

−2.8±1.7 65.6 ± 9.0 ABLIKIM 05I BES2 e+ e− → ψ(2S)9.2+2.7
−2.2±0.9 25 ADAM 05 CLEO e+ e− → ψ(2S)�(K+K∗(892)−+ ..)/�(K∗(892)0K0+ ..) �114/�115�(K+K∗(892)−+ ..)/�(K∗(892)0K0+ ..) �114/�115�(K+K∗(892)−+ ..)/�(K∗(892)0K0+ ..) �114/�115�(K+K∗(892)−+ ..)/�(K∗(892)0K0+ ..) �114/�115VALUE DOCUMENT ID TECN COMMENT0.16±0.06 OUR AVERAGE0.16±0.06 OUR AVERAGE0.16±0.06 OUR AVERAGE0.16±0.06 OUR AVERAGE0.22+0.10
−0.14 ABLIKIM 05I BES2 e+ e− → ψ(2S)0.14+0.08
−0.06 ADAM 05 CLEO e+ e− → ψ(2S)�(φπ+π−

)/�total �116/��(φπ+π−
)/�total �116/��(φπ+π−
)/�total �116/��(φπ+π−
)/�total �116/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.18±0.26 OUR AVERAGE1.18±0.26 OUR AVERAGE1.18±0.26 OUR AVERAGE1.18±0.26 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogram below.2.3 ±0.8 ±0.1 19 ± 6 LEES 12F BABR 10.6 e+ e− →

π+π−K+K− γ0.9 ±0.2 ±0.1 47.6 BRIERE 05 CLEO e+ e− → ψ(2S) →K+K−π+π−1.5 ±0.2 ±0.2 51.5± 8.3 1 BAI 03B BES ψ(2S) → K+K−π+π−
• • • We do not use the following data for averages, �ts, limits, et. • • •2.44±0.96±0.04 10 ± 4 2,3 AUBERT 07AK BABR 10.6 e+ e− →

π+π−K+K− γ1Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.2 Superseded by LEES 12F. AUBERT 07AK reports [�(ψ(2S) → φπ+π−
)/�total℄ ×[�(ψ(2S) → e+ e−)℄ = (0.57 ± 0.22 ± 0.04)× 10−3 keV whih we divide by our bestvalue �(ψ(2S) → e+ e−) = 2.33 ± 0.04 keV. Our �rst error is their experiment's errorand our seond error is the systemati error from using our best value.3Using B(φ → K+K−) = (49.3 ± 0.6)%.

WEIGHTED AVERAGE
1.18±0.26 (Error scaled by 1.5)

BAI 03B BES 1.2
BRIERE 05 CLEO 1.6
LEES 12F BABR 1.9

χ2

       4.8
(Confidence Level = 0.092)

0 1 2 3 4 5�(φπ+π−
)/�total (units 10−4)�(φ f0(980)→ π+π−

)/�total �117/��(φ f0(980)→ π+π−
)/�total �117/��(φ f0(980)→ π+π−
)/�total �117/��(φ f0(980)→ π+π−
)/�total �117/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.75±0.33 OUR AVERAGE0.75±0.33 OUR AVERAGE0.75±0.33 OUR AVERAGE0.75±0.33 OUR AVERAGE Error inludes sale fator of 1.6.1.5 ±0.5 ±0.1 12 ± 4 LEES 12F BABR 10.6 e+ e− →

π+π−K+K− γ0.6 ±0.2 ±0.1 18.4± 6.4 1 BAI 03B BES ψ(2S) → K+K−π+π−
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ψ(2S)
• • • We do not use the following data for averages, �ts, limits, et. • • •1.46±0.71±0.02 6 ± 3 2,3 AUBERT 07AK BABR 10.6 e+ e− →

π+π−K+K− γ1Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.2 Superseded by LEES 12F. AUBERT 07AK reports [�(ψ(2S) → φ f0(980) → π+π−
)/�total℄ × [�(ψ(2S) → e+ e−)℄ = (0.34 ± 0.16 ± 0.04) × 10−3 keV whih we divideby our best value �(ψ(2S) → e+ e−) = 2.33 ± 0.04 keV. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.3Using B(φ → K+K−) = (49.3 ± 0.6)%.�(2(K+K−))/�total �118/��(2(K+K−))/�total �118/��(2(K+K−))/�total �118/��(2(K+K−))/�total �118/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.63±0.13 OUR AVERAGE0.63±0.13 OUR AVERAGE0.63±0.13 OUR AVERAGE0.63±0.13 OUR AVERAGE0.9 ±0.4 ±0.1 13 LEES 12F BABR 10.6 e+ e− →2(K+K−)γ0.6 ±0.1 ±0.1 59.2 BRIERE 05 CLEO e+ e− → ψ(2S) →2(K+K−)�(φK+K−)/�total �119/��(φK+K−)/�total �119/��(φK+K−)/�total �119/��(φK+K−)/�total �119/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.70±0.16 OUR AVERAGE0.70±0.16 OUR AVERAGE0.70±0.16 OUR AVERAGE0.70±0.16 OUR AVERAGE0.8 ±0.2 ±0.1 36.8 BRIERE 05 CLEO e+ e− → ψ(2S) →2(K+K−)0.6 ±0.2 ±0.1 16.1 ± 5.0 1 BAI 03B BES ψ(2S) → 2(K+K−)1Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.�(2(K+K−)π0)/�total �120/��(2(K+K−)π0)/�total �120/��(2(K+K−)π0)/�total �120/��(2(K+K−)π0)/�total �120/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.1±0.2±0.21.1±0.2±0.21.1±0.2±0.21.1±0.2±0.2 44.7 BRIERE 05 CLEO e+ e− → ψ(2S) →2(K+K−)π0�(φη)/�total �121/��(φη)/�total �121/��(φη)/�total �121/��(φη)/�total �121/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.10±0.31 OUR AVERAGE3.10±0.31 OUR AVERAGE3.10±0.31 OUR AVERAGE3.10±0.31 OUR AVERAGE3.14±0.23±0.23 0.2k ABLIKIM 12L BES3 e+ e− → ψ(2S)2.0 +1.5

−1.1 ±0.4 6 ADAM 05 CLEO e+ e− → ψ(2S)3.3 ±1.1 ±0.5 17 ABLIKIM 04K BES e+ e− → ψ(2S)�(φη′)/�total �122/��(φη′)/�total �122/��(φη′)/�total �122/��(φη′)/�total �122/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.1±1.4±0.73.1±1.4±0.73.1±1.4±0.73.1±1.4±0.7 8 1 ABLIKIM 04K BES e+ e− → ψ(2S)1Calulated ombining η′ → γ ρ and ηπ+π− hannels.�(ωη′
)/�total �123/��(ωη′
)/�total �123/��(ωη′
)/�total �123/��(ωη′
)/�total �123/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.2+2.4

−2.0±0.73.2+2.4
−2.0±0.73.2+2.4
−2.0±0.73.2+2.4
−2.0±0.7 4 1 ABLIKIM 04K BES e+ e− → ψ(2S)1Calulated ombining η′ → γ ρ and ηπ+π− hannels.�(ωπ0)/�total �124/��(ωπ0)/�total �124/��(ωπ0)/�total �124/��(ωπ0)/�total �124/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.1 ±0.6 OUR AVERAGE2.1 ±0.6 OUR AVERAGE2.1 ±0.6 OUR AVERAGE2.1 ±0.6 OUR AVERAGE2.5 +1.2
−1.0 ±0.2 14 ADAM 05 CLEO e+ e− → ψ(2S)1.87+0.68
−0.62±0.28 14 ABLIKIM 04L BES e+ e− → ψ(2S)�(ρη′)/�total �125/��(ρη′)/�total �125/��(ρη′)/�total �125/��(ρη′)/�total �125/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.87 +1.64
−1.11 ±0.331.87 +1.64
−1.11 ±0.331.87 +1.64
−1.11 ±0.331.87 +1.64
−1.11 ±0.33 2 ABLIKIM 04L BES e+ e− → ψ(2S)

• • • We do not use the following data for averages, �ts, limits, et. • • •1.02 ±0.11 ±0.24 143 1 ABLIKIM 17AK BES3 e+ e− → ψ(2S)0.569±0.128±0.236 80 2 ABLIKIM 17AK BES3 e+ e− → ψ(2S)1Destrutive-interferene solution of a partial wave analysis of the deay ψ(2S) →
π+π− η′.2 Construtive-interferene solution of a partial wave analysis of the deay ψ(2S) →
π+π− η′.�(ρη)/�total �126/��(ρη)/�total �126/��(ρη)/�total �126/��(ρη)/�total �126/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.2 ±0.6 OUR AVERAGE2.2 ±0.6 OUR AVERAGE2.2 ±0.6 OUR AVERAGE2.2 ±0.6 OUR AVERAGE Error inludes sale fator of 1.1.3.0 +1.1
−0.9 ±0.2 18 ADAM 05 CLEO e+ e− → ψ(2S)1.78+0.67
−0.62±0.17 13 ABLIKIM 04L BES e+ e− → ψ(2S)�(ωη
)/�total �127/��(ωη
)/�total �127/��(ωη
)/�total �127/��(ωη
)/�total �127/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<1.1<1.1<1.1<1.1 90 ADAM 05 CLEO e+ e− → ψ(2S)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.1 90 ABLIKIM 04K BES e+ e− → ψ(2S)

�(φπ0)/�total �128/��(φπ0)/�total �128/��(φπ0)/�total �128/��(φπ0)/�total �128/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<0.04<0.04<0.04<0.04 90 ABLIKIM 12L BES3 e+ e− → ψ(2S)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.7 90 ADAM 05 CLEO e+ e− → ψ(2S)
<0.4 90 ABLIKIM 04K BES e+ e− → ψ(2S)�(η π+π−π0)/�total �129/��(η π+π−π0)/�total �129/��(η π+π−π0)/�total �129/��(η π+π−π0)/�total �129/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<1.0<1.0<1.0<1.0 90 PEDLAR 07 CLEO e+ e− → ψ(2S)�(ppK+K−)/�total �130/��(ppK+K−)/�total �130/��(ppK+K−)/�total �130/��(ppK+K−)/�total �130/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.7±0.6±0.42.7±0.6±0.42.7±0.6±0.42.7±0.6±0.4 30.1 BRIERE 05 CLEO e+ e− → ψ(2S) →ppK+K−�(�nK0S+ ..)/�total �131/��(�nK0S+ ..)/�total �131/��(�nK0S+ ..)/�total �131/��(�nK0S+ ..)/�total �131/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.81±0.11±0.140.81±0.11±0.140.81±0.11±0.140.81±0.11±0.14 50 1 ABLIKIM 08C BES2 e+ e− → J/ψ1Using B(� → pπ+) = 63.9% and B(K0S → π+π−) = 69.2%.�(φ f ′2(1525))/�total �132/��(φ f ′2(1525))/�total �132/��(φ f ′2(1525))/�total �132/��(φ f ′2(1525))/�total �132/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT0.44±0.12±0.110.44±0.12±0.110.44±0.12±0.110.44±0.12±0.11 20 ± 6 BAI 04C ψ(2S) → 2(K+K−)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.45 90 BAI 98J BES e+ e− → 2(K+K−)�(�(1540)�(1540)→ K0S pK−n+ ..)/�total �133/��(�(1540)�(1540)→ K0S pK−n+ ..)/�total �133/��(�(1540)�(1540)→ K0S pK−n+ ..)/�total �133/��(�(1540)�(1540)→ K0S pK−n+ ..)/�total �133/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<0.88<0.88<0.88<0.88 90 BAI 04G BES2 e+ e−�(�(1540)K−n→ K0S pK−n)/�total �134/��(�(1540)K−n→ K0S pK−n)/�total �134/��(�(1540)K−n→ K0S pK−n)/�total �134/��(�(1540)K−n→ K0S pK−n)/�total �134/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.0<1.0<1.0<1.0 90 BAI 04G BES2 e+ e−�(�(1540)K0S p→ K0S pK+n)/�total �135/��(�(1540)K0S p→ K0S pK+n)/�total �135/��(�(1540)K0S p→ K0S pK+n)/�total �135/��(�(1540)K0S p→ K0S pK+n)/�total �135/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<0.70<0.70<0.70<0.70 90 BAI 04G BES2 e+ e−�(�(1540)K+n→ K0S pK+n)/�total �136/��(�(1540)K+n→ K0S pK+n)/�total �136/��(�(1540)K+n→ K0S pK+n)/�total �136/��(�(1540)K+n→ K0S pK+n)/�total �136/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<2.6<2.6<2.6<2.6 90 BAI 04G BES2 e+ e−�(�(1540)K0S p→ K0S pK−n)/�total �137/��(�(1540)K0S p→ K0S pK−n)/�total �137/��(�(1540)K0S p→ K0S pK−n)/�total �137/��(�(1540)K0S p→ K0S pK−n)/�total �137/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<0.60<0.60<0.60<0.60 90 BAI 04G BES2 e+ e−�(K0S K0S)/�total �138/��(K0S K0S)/�total �138/��(K0S K0S)/�total �138/��(K0S K0S)/�total �138/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT
<0.046<0.046<0.046<0.046 1 BAI 04D BES e+ e−1Forbidden by CP. RADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYS�(γχ0(1P))/�total �139/��(γχ0(1P))/�total �139/��(γχ0(1P))/�total �139/��(γχ0(1P))/�total �139/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT9.79 ±0.20 OUR FIT9.79 ±0.20 OUR FIT9.79 ±0.20 OUR FIT9.79 ±0.20 OUR FIT9.33 ±0.26 OUR AVERAGE9.33 ±0.26 OUR AVERAGE9.33 ±0.26 OUR AVERAGE9.33 ±0.26 OUR AVERAGE9.389±0.014±0.332 4.7M ABLIKIM 17U BES3 e+ e− → γX9.22 ±0.11 ±0.46 72k ATHAR 04 CLEO e+ e− → γX9.9 ±0.5 ±0.8 1 GAISER 86 CBAL e+ e− → γX7.2 ±2.3 1 BIDDICK 77 CNTR e+ e− → γX7.5 ±2.6 1 WHITAKER 76 MRK1 e+ e−1Angular distribution (1+os2θ) assumed.�(γχ1(1P))/�total �140/��(γχ1(1P))/�total �140/��(γχ1(1P))/�total �140/��(γχ1(1P))/�total �140/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT9.75 ±0.24 OUR FIT9.75 ±0.24 OUR FIT9.75 ±0.24 OUR FIT9.75 ±0.24 OUR FIT9.54 ±0.29 OUR AVERAGE9.54 ±0.29 OUR AVERAGE9.54 ±0.29 OUR AVERAGE9.54 ±0.29 OUR AVERAGE9.905±0.011±0.353 5.0M ABLIKIM 17U BES3 e+ e− → γX9.07 ±0.11 ±0.54 76k ATHAR 04 CLEO e+ e− → γX9.0 ±0.5 ±0.7 1 GAISER 86 CBAL e+ e− → γX7.1 ±1.9 2 BIDDICK 77 CNTR e+ e− → γX1Angular distribution (1−0.189 os2θ) assumed.2Valid for isotropi distribution of the photon.
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ψ(2S)�(γχ2(1P))/�total �141/��(γχ2(1P))/�total �141/��(γχ2(1P))/�total �141/��(γχ2(1P))/�total �141/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT9.52 ±0.20 OUR FIT9.52 ±0.20 OUR FIT9.52 ±0.20 OUR FIT9.52 ±0.20 OUR FIT9.42 ±0.31 OUR AVERAGE9.42 ±0.31 OUR AVERAGE9.42 ±0.31 OUR AVERAGE9.42 ±0.31 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.9.621±0.013±0.272 4.2M ABLIKIM 17U BES3 e+ e− → γX9.33 ±0.14 ±0.61 79k ATHAR 04 CLEO e+ e− → γX8.0 ±0.5 ±0.7 1 GAISER 86 CBAL e+ e− → γX7.0 ±2.0 2 BIDDICK 77 CNTR e+ e− → γX1Angular distribution (1−0.052 os2θ) assumed.2Valid for isotropi distribution of the photon.

WEIGHTED AVERAGE
9.42±0.31 (Error scaled by 1.3)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

BIDDICK 77 CNTR
GAISER 86 CBAL 2.7
ATHAR 04 CLEO 0.0
ABLIKIM 17U BES3 0.6

χ2

       3.3
(Confidence Level = 0.193)

4 6 8 10 12 14 16�(γχ2(1P))/�total (units 10−2)
[�(γχ0(1P))+ �(γχ1(1P))+�(γχ2(1P))]/�total (�139+�140+�141)/�[�(γχ0(1P))+ �(γχ1(1P))+�(γχ2(1P))]/�total (�139+�140+�141)/�[�(γχ0(1P))+ �(γχ1(1P))+�(γχ2(1P))]/�total (�139+�140+�141)/�[�(γχ0(1P))+ �(γχ1(1P))+�(γχ2(1P))]/�total (�139+�140+�141)/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •27.6±0.3±2.0 1 ATHAR 04 CLEO e+ e− → γX1Not independent from ATHAR 04 measurements of B(γχcJ ).�(γχ0(1P))/�(γχ1(1P)) �139/�140�(γχ0(1P))/�(γχ1(1P)) �139/�140�(γχ0(1P))/�(γχ1(1P)) �139/�140�(γχ0(1P))/�(γχ1(1P)) �139/�140VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1.02±0.01±0.07 1 ATHAR 04 CLEO e+ e− → γX1Not independent from ATHAR 04 measurements of B(γχcJ ).�(γχ2(1P))/�(γχ1(1P)) �141/�140�(γχ2(1P))/�(γχ1(1P)) �141/�140�(γχ2(1P))/�(γχ1(1P)) �141/�140�(γχ2(1P))/�(γχ1(1P)) �141/�140VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1.03±0.02±0.03 1 ATHAR 04 CLEO e+ e− → γX1Not independent from ATHAR 04 measurements of B(γχcJ ).�(γχ0(1P))/�(γχ2(1P)) �139/�141�(γχ0(1P))/�(γχ2(1P)) �139/�141�(γχ0(1P))/�(γχ2(1P)) �139/�141�(γχ0(1P))/�(γχ2(1P)) �139/�141VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.99±0.02±0.08 1 ATHAR 04 CLEO e+ e− → γX1Not independent from ATHAR 04 measurements of B(γχcJ ).�(γ η (1S))/�total �142/��(γ η (1S))/�total �142/��(γ η (1S))/�total �142/��(γ η (1S))/�total �142/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.34 ±0.05 OUR AVERAGE0.34 ±0.05 OUR AVERAGE0.34 ±0.05 OUR AVERAGE0.34 ±0.05 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.0.432±0.016±0.060 MITCHELL 09 CLEO e+ e− → γX0.32 ±0.04 ±0.06 2.5k 1 ATHAR 04 CLEO e+ e− → γX0.28 ±0.06 2 GAISER 86 CBAL e+ e− → γX1ATHAR 04 used �η (1S) = 24.8 ± 4.9 MeV to obtain this result.2GAISER 86 used �η (1S) = 11.5 ± 4.5 MeV to obtain this result.

WEIGHTED AVERAGE
0.34±0.05 (Error scaled by 1.3)

GAISER 86 CBAL 1.2
ATHAR 04 CLEO 0.1
MITCHELL 09 CLEO 2.0

χ2

       3.3
(Confidence Level = 0.196)

0 0.2 0.4 0.6 0.8 1�(γ η (1S))/�total (units 10−2)�(γ η (2S))/�total �143/��(γ η (2S))/�total �143/��(γ η (2S))/�total �143/��(γ η (2S))/�total �143/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT7±2±47±2±47±2±47±2±4 1 ABLIKIM 12G BES3 ψ(2S) → γK0K π, KK π0
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 8 90 2 CRONIN-HEN...10 CLEO ψ(2S) → γK K π

<20 90 ATHAR 04 CLEO e+ e− → γX20{130 95 EDWARDS 82C CBAL e+ e− → γX1ABLIKIM 12G reports [�(ψ(2S) → γ η (2S))/�total℄ × [B(η (2S) → K K π)℄ =(1.30 ± 0.20 ± 0.30) × 10−5 whih we divide by our best value B(η (2S) → K K π)= (1.9 ± 1.2)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.2CRONIN-HENNESSY 10 reports [�(ψ(2S) → γ η (2S))/�total℄ × [B(η (2S) →K K π)℄ < 14.5 × 10−6 whih we divide by our best value B(η (2S) → K K π) =1.9×10−2. This measurement assumes �(η (2S)) = 14 MeV. CRONIN-HENNESSY 10gives the analyti dependene of limits on width.�(γπ0)/�total �144/��(γπ0)/�total �144/��(γπ0)/�total �144/��(γπ0)/�total �144/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT1.04±0.22 OUR AVERAGE1.04±0.22 OUR AVERAGE1.04±0.22 OUR AVERAGE1.04±0.22 OUR AVERAGE Error inludes sale fator of 1.4.0.95±0.16±0.05 423 ABLIKIM 17X BES3 ψ(2S) → γπ01.58±0.40±0.13 37 ABLIKIM 10F BES3 ψ(2S) → γπ0
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 5 90 PEDLAR 09 CLE3 ψ(2S) → γX
<5400 95 1 LIBERMAN 75 SPEC e+ e−
< 1× 104 90 WIIK 75 DASP e+ e−1Restated by us using B(ψ(2S) → µ+µ−) = 0.0077.�(γ η′(958))/�total �145/��(γ η′(958))/�total �145/��(γ η′(958))/�total �145/��(γ η′(958))/�total �145/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT1.24 ±0.04 OUR AVERAGE1.24 ±0.04 OUR AVERAGE1.24 ±0.04 OUR AVERAGE1.24 ±0.04 OUR AVERAGE1.251±0.022±0.062 56K ABLIKIM 17X BES3 ψ(2S) → γπ+π− η,

γπ0π0 η1.26 ±0.03 ±0.08 2226 1 ABLIKIM 10F BES3 ψ(2S) → 3γπ+π−,2γπ+π−1.19 ±0.08 ±0.03 PEDLAR 09 CLE3 ψ(2S) → γX1.24 ±0.27 ±0.15 23 ABLIKIM 06R BES2 e+ e− → ψ(2S)1.54 ±0.31 ±0.20 ∼ 43 BAI 98F BES ψ(2S) → π+π− 2γ,
π+π− 3γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 60 90 2 BRAUNSCH... 77 DASP e+ e−
< 11 90 3 BARTEL 76 CNTR e+ e−1Combining the results from η′ → π+π− η and η′ → π+π− γ deay modes.2Restated by us using total deay width 228 keV.3The value is normalized to the branhing ratio for �(J/ψ(1S)η)/�total.�(γ f2(1270))/�total �146/��(γ f2(1270))/�total �146/��(γ f2(1270))/�total �146/��(γ f2(1270))/�total �146/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.73+0.29

−0.25 OUR AVERAGE2.73+0.29
−0.25 OUR AVERAGE2.73+0.29
−0.25 OUR AVERAGE2.73+0.29
−0.25 OUR AVERAGE Error inludes sale fator of 1.8.2.84±0.15+0.03

−0.10 1.9k 1,2 DOBBS 15 ψ(2S) → γππ2.12±0.19±0.32 3,4 BAI 03C BES ψ(2S) → γππ

• • • We do not use the following data for averages, �ts, limits, et. • • •2.08±0.19±0.33 200.6 ± 18.8 3 BAI 03C BES ψ(2S) → γπ+π−2.90±1.08±1.07 29.9 ± 11.1 3 BAI 03C BES ψ(2S) → γπ0π01Using CLEO- data but not authored by the CLEO Collaboration.2DOBBS 15 reports [�(ψ(2S) → γ f2(1270))/�total℄ × [B(f2(1270) → ππ)℄ =(2.39 ± 0.09 ± 0.09)× 10−4 whih we divide by our best value B(f2(1270) → ππ) =
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ψ(2S)(84.2+2.9

−0.9) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.3Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.4Combining the results from π+π− and π0π0 deay modes.�(γ f0(1370)→ γK K)/�total �147/��(γ f0(1370)→ γK K)/�total �147/��(γ f0(1370)→ γK K)/�total �147/��(γ f0(1370)→ γK K)/�total �147/�VALUE (units 10−5) EVTS DOCUMENT ID COMMENT3.1±1.0±1.43.1±1.0±1.43.1±1.0±1.43.1±1.0±1.4 175 1 DOBBS 15 ψ(2S) → γK K1Using CLEO- data but not authored by the CLEO Collaboration.�(γ f0(1500))/�total �148/��(γ f0(1500))/�total �148/��(γ f0(1500))/�total �148/��(γ f0(1500))/�total �148/�VALUE (units 10−5) EVTS DOCUMENT ID COMMENT9.2±1.8±0.69.2±1.8±0.69.2±1.8±0.69.2±1.8±0.6 274 1,2 DOBBS 15 ψ(2S) → γππ1DOBBS 15 reports [�(ψ(2S) → γ f0(1500))/�total℄ × [B(f0(1500) → ππ)℄ = (3.2 ±0.6± 0.2)×10−5 whih we divide by our best value B(f0(1500) → ππ) = (34.9± 2.3)×10−2. Our �rst error is their experiment's error and our seond error is the systematierror from using our best value.2Using CLEO- data but not authored by the CLEO Collaboration.�(γ f ′2(1525))/�total �149/��(γ f ′2(1525))/�total �149/��(γ f ′2(1525))/�total �149/��(γ f ′2(1525))/�total �149/�VALUE (units 10−5) EVTS DOCUMENT ID COMMENT3.3±0.8±0.13.3±0.8±0.13.3±0.8±0.13.3±0.8±0.1 136 1,2 DOBBS 15 ψ(2S) → γK K1DOBBS 15 reports [�(ψ(2S) → γ f ′2(1525))/�total℄ × [B(f ′2(1525) → K K)℄ = (2.9±0.6 ± 0.3) × 10−5 whih we divide by our best value B(f ′2(1525) → K K) = (88.7 ±2.2) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2Using CLEO- data but not authored by the CLEO Collaboration.�(γ f0(1710)→ γππ
)/�total �151/��(γ f0(1710)→ γππ
)/�total �151/��(γ f0(1710)→ γππ
)/�total �151/��(γ f0(1710)→ γππ
)/�total �151/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.5 ±0.6 OUR AVERAGE3.5 ±0.6 OUR AVERAGE3.5 ±0.6 OUR AVERAGE3.5 ±0.6 OUR AVERAGE3.6 ±0.4 ±0.5 290 1 DOBBS 15 ψ(2S) → γππ3.01±0.41±1.24 35.6 ± 4.8 2 BAI 03C BES ψ(2S) → γπ+π−1Using CLEO- data but not authored by the CLEO Collaboration.2Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.�(γ f0(1710)→ γK K)/�total �152/��(γ f0(1710)→ γK K)/�total �152/��(γ f0(1710)→ γK K)/�total �152/��(γ f0(1710)→ γK K)/�total �152/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT6.6 ±0.7 OUR AVERAGE6.6 ±0.7 OUR AVERAGE6.6 ±0.7 OUR AVERAGE6.6 ±0.7 OUR AVERAGE6.7 ±0.6 ±0.6 375 1 DOBBS 15 ψ(2S) → γK K6.04±0.90±1.32 39.6± 5.9 2,3 BAI 03C BES ψ(2S) → γK+K−

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 15.6 90 6.8 ± 3.1 2,3 BAI 03C BES ψ(2S) → γK0S K0S1Using CLEO- data but not authored by the CLEO Collaboration.2 Inludes unknown branhing frations to K+K− or K0S K0S . We have multiplied theK+K− result by a fator of 2 and the K0S K0S result by a fator of 4 to obtain the K Kresult.3Normalized to B(ψ(2S) → J/ψπ+π−) = 0.305 ± 0.016.�(γ f0(2100)→ γππ

)/�total �153/��(γ f0(2100)→ γππ
)/�total �153/��(γ f0(2100)→ γππ
)/�total �153/��(γ f0(2100)→ γππ
)/�total �153/�VALUE (units 10−6) EVTS DOCUMENT ID COMMENT4.8±0.5±0.94.8±0.5±0.94.8±0.5±0.94.8±0.5±0.9 373 1 DOBBS 15 ψ(2S) → γππ1Using CLEO- data but not authored by the CLEO Collaboration.�(γ f0(2200)→ γK K)/�total �154/��(γ f0(2200)→ γK K)/�total �154/��(γ f0(2200)→ γK K)/�total �154/��(γ f0(2200)→ γK K)/�total �154/�VALUE (units 10−6) EVTS DOCUMENT ID COMMENT3.2±0.6±0.83.2±0.6±0.83.2±0.6±0.83.2±0.6±0.8 207 1 DOBBS 15 ψ(2S) → γK K1Using CLEO- data but not authored by the CLEO Collaboration.�(γ fJ (2220)→ γππ
)/�total �155/��(γ fJ (2220)→ γππ
)/�total �155/��(γ fJ (2220)→ γππ
)/�total �155/��(γ fJ (2220)→ γππ
)/�total �155/�VALUE CL% DOCUMENT ID COMMENT

<5.8× 10−6<5.8× 10−6<5.8× 10−6<5.8× 10−6 90 1,2 DOBBS 15 ψ(2S) → γππ1Using CLEO- data but not authored by the CLEO Collaboration.2 For � = 20/50 MeV, the 90% CL upper limits for π+π− and π0π0 are 3.2/4.3× 10−6and 2.6/4.0× 10−6, respetively.�(γ fJ (2220)→ γKK)/�total �156/��(γ fJ (2220)→ γKK)/�total �156/��(γ fJ (2220)→ γKK)/�total �156/��(γ fJ (2220)→ γKK)/�total �156/�VALUE CL% DOCUMENT ID COMMENT
<9.5× 10−6<9.5× 10−6<9.5× 10−6<9.5× 10−6 90 1,2 DOBBS 15 ψ(2S) → γK K1Using CLEO- data but not authored by the CLEO Collaboration.2 For � = 20/50 MeV, the 90% CL upper limits for K+K− and K0S K0S are 2.1/4.3×10−6and 3.7/5.5× 10−6, respetively.�(γ η)/�total �158/��(γ η)/�total �158/��(γ η)/�total �158/��(γ η)/�total �158/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT0.92±0.18 OUR AVERAGE0.92±0.18 OUR AVERAGE0.92±0.18 OUR AVERAGE0.92±0.18 OUR AVERAGE0.85±0.18±0.04 382 1 ABLIKIM 17X BES3 ψ(2S) → γπ+π−π0,

γ 3π01.38±0.48±0.09 13 1 ABLIKIM 10F BES3 ψ(2S) → γπ+π−π0,
γ 3π0

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 2 90 PEDLAR 09 CLE3 ψ(2S) → γX
< 90 90 BAI 98F BES ψ(2S) → π+π− 3γ
<200 90 YAMADA 77 DASP e+ e− → 3γ1Combining the results from η → π+π−π0 and η → 3π0 deay modes.�(γ ηπ+π−

)/�total �159/��(γ ηπ+π−
)/�total �159/��(γ ηπ+π−
)/�total �159/��(γ ηπ+π−
)/�total �159/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.71±1.25±1.648.71±1.25±1.648.71±1.25±1.648.71±1.25±1.64 418 ABLIKIM 06R BES2 ψ(2S) → γ ηπ+ π−�(γ η(1405)→ γKK π

)/�total �161/��(γ η(1405)→ γKK π
)/�total �161/��(γ η(1405)→ γKK π
)/�total �161/��(γ η(1405)→ γKK π
)/�total �161/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<0.9<0.9<0.9<0.9 90 ABLIKIM 06R BES2 ψ(2S) → γK0S K+π− + ..
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.3 90 ABLIKIM 06R BES2 ψ(2S) → γK+K−π0
<1.2 90 1 SCHARRE 80 MRK1 e+ e−1 Inludes unknown branhing fration η(1405) → K K π.�(γ η(1405)→ ηπ+π−

)/�total �162/��(γ η(1405)→ ηπ+π−
)/�total �162/��(γ η(1405)→ ηπ+π−
)/�total �162/��(γ η(1405)→ ηπ+π−
)/�total �162/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.36±0.25±0.050.36±0.25±0.050.36±0.25±0.050.36±0.25±0.05 10 ABLIKIM 06R BES2 ψ(2S) → γ ηπ+ π−�(γ η(1405)→ γ f0(980)π0 → γπ+π−π0)/�total �163/��(γ η(1405)→ γ f0(980)π0 → γπ+π−π0)/�total �163/��(γ η(1405)→ γ f0(980)π0 → γπ+π−π0)/�total �163/��(γ η(1405)→ γ f0(980)π0 → γπ+π−π0)/�total �163/�VALUE CL% DOCUMENT ID TECN COMMENT

<5.0× 10−7<5.0× 10−7<5.0× 10−7<5.0× 10−7 90 ABLIKIM 17AJ BES3 ψ(2S) → γπ+π−π0�(γ η(1475)→ KK π
)/�total �165/��(γ η(1475)→ KK π
)/�total �165/��(γ η(1475)→ KK π
)/�total �165/��(γ η(1475)→ KK π
)/�total �165/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<1.4<1.4<1.4<1.4 90 ABLIKIM 06R BES2 ψ(2S) → γK+K−π0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.5 90 ABLIKIM 06R BES2 ψ(2S) → γK0S K+π− + ..�(γ η(1475)→ ηπ+π−

)/�total �166/��(γ η(1475)→ ηπ+π−
)/�total �166/��(γ η(1475)→ ηπ+π−
)/�total �166/��(γ η(1475)→ ηπ+π−
)/�total �166/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<0.88<0.88<0.88<0.88 90 ABLIKIM 06R BES2 ψ(2S) → γ ηπ+ π−�(γ 2(π+π−))/�total �167/��(γ 2(π+π−))/�total �167/��(γ 2(π+π−))/�total �167/��(γ 2(π+π−))/�total �167/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT39.6±2.8±5.039.6±2.8±5.039.6±2.8±5.039.6±2.8±5.0 583 ABLIKIM 07D BES2 e+ e− → ψ(2S)�(γK∗0K+π−+ ..)/�total �168/��(γK∗0K+π−+ ..)/�total �168/��(γK∗0K+π−+ ..)/�total �168/��(γK∗0K+π−+ ..)/�total �168/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT37.0±6.1±7.237.0±6.1±7.237.0±6.1±7.237.0±6.1±7.2 237 ABLIKIM 07D BES2 e+ e− → ψ(2S)�(γK∗0K∗0)/�total �169/��(γK∗0K∗0)/�total �169/��(γK∗0K∗0)/�total �169/��(γK∗0K∗0)/�total �169/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT24.0±4.5±5.024.0±4.5±5.024.0±4.5±5.024.0±4.5±5.0 41 ABLIKIM 07D BES2 e+ e− → ψ(2S)�(γK0S K+π−+ ..)/�total �170/��(γK0S K+π−+ ..)/�total �170/��(γK0S K+π−+ ..)/�total �170/��(γK0S K+π−+ ..)/�total �170/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT25.6±3.6±3.625.6±3.6±3.625.6±3.6±3.625.6±3.6±3.6 115 ABLIKIM 07D BES2 e+ e− → ψ(2S)�(γK+K−π+π−
)/�total �171/��(γK+K−π+π−
)/�total �171/��(γK+K−π+π−
)/�total �171/��(γK+K−π+π−
)/�total �171/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT19.1±2.7±4.319.1±2.7±4.319.1±2.7±4.319.1±2.7±4.3 132 ABLIKIM 07D BES2 e+ e− → ψ(2S)�(γ pp)/�total �172/��(γ pp)/�total �172/��(γ pp)/�total �172/��(γ pp)/�total �172/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.9 ±0.5 OUR AVERAGE3.9 ±0.5 OUR AVERAGE3.9 ±0.5 OUR AVERAGE3.9 ±0.5 OUR AVERAGE Error inludes sale fator of 2.0.4.18±0.26±0.18 348 1 ALEXANDER 10 CLEO ψ(2S) → γ pp2.9 ±0.4 ±0.4 142 ABLIKIM 07D BES2 e+ e− → ψ(2S)1 From a �t of the pp mass distribution to a ombination of γ f2(1950), γ f2(2150), and

γ pp phase spae, forM(pp < 2.85 GeV, and aounting for bakgrounds from ψ(2S) →
π0 pp and ontinuum.�(γ f2(1950)→ γ pp)/�total �173/��(γ f2(1950)→ γ pp)/�total �173/��(γ f2(1950)→ γ pp)/�total �173/��(γ f2(1950)→ γ pp)/�total �173/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.2±0.2±0.11.2±0.2±0.11.2±0.2±0.11.2±0.2±0.1 111 1 ALEXANDER 10 CLEO ψ(2S) → γ pp1From a �t of the pp mass distribution to a ombination of γ f2(1950), γ f2(2150), and
γ pp phase spae, forM(pp < 2.85 GeV, and aounting for bakgrounds from ψ(2S) →
π0 pp and ontinuum.�(γ f2(2150)→ γ pp)/�total �174/��(γ f2(2150)→ γ pp)/�total �174/��(γ f2(2150)→ γ pp)/�total �174/��(γ f2(2150)→ γ pp)/�total �174/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT0.72±0.18±0.030.72±0.18±0.030.72±0.18±0.030.72±0.18±0.03 73 1 ALEXANDER 10 CLEO ψ(2S) → γ pp1From a �t of the pp mass distribution to a ombination of γ f2(1950), γ f2(2150), and
γ pp phase spae, forM(pp < 2.85 GeV, and aounting for bakgrounds from ψ(2S) →
π0 pp and ontinuum.
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ψ(2S)�(γX (1835)→ γ pp)/�total �175/��(γX (1835)→ γ pp)/�total �175/��(γX (1835)→ γ pp)/�total �175/��(γX (1835)→ γ pp)/�total �175/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT4.57±0.36+1.77

−4.264.57±0.36+1.77
−4.264.57±0.36+1.77
−4.264.57±0.36+1.77
−4.26 ABLIKIM 12D BES3 J/ψ → γ pp

• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.6 90 ALEXANDER 10 CLEO ψ(2S) → γ pp
<5.4 90 ABLIKIM 07D BES ψ(2S) → γ pp�(γX → γ pp)/�total �176/��(γX → γ pp)/�total �176/��(γX → γ pp)/�total �176/��(γX → γ pp)/�total �176/�For a narrow resonane in the range 2.2 < M(X ) < 2.8 GeV.VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<2<2<2<2 90 ALEXANDER 10 CLEO ψ(2S) → γ pp�(γπ+π−pp)/�total �177/��(γπ+π−pp)/�total �177/��(γπ+π−pp)/�total �177/��(γπ+π−pp)/�total �177/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.8±1.2±0.72.8±1.2±0.72.8±1.2±0.72.8±1.2±0.7 17 ABLIKIM 07D BES2 e+ e− → ψ(2S)�(γ 2(π+π−)K+K−)/�total �178/��(γ 2(π+π−)K+K−)/�total �178/��(γ 2(π+π−)K+K−)/�total �178/��(γ 2(π+π−)K+K−)/�total �178/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<22<22<22<22 90 ABLIKIM 07D BES2 e+ e− → ψ(2S)�(γ 3(π+π−))/�total �179/��(γ 3(π+π−))/�total �179/��(γ 3(π+π−))/�total �179/��(γ 3(π+π−))/�total �179/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<17<17<17<17 90 ABLIKIM 07D BES2 e+ e− → ψ(2S)�(γK+K−K+K−)/�total �180/��(γK+K−K+K−)/�total �180/��(γK+K−K+K−)/�total �180/��(γK+K−K+K−)/�total �180/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<4<4<4<4 90 ABLIKIM 07D BES2 e+ e− → ψ(2S)�(γ γ J/ψ)/�total �181/��(γ γ J/ψ)/�total �181/��(γ γ J/ψ)/�total �181/��(γ γ J/ψ)/�total �181/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.1±0.6+0.8

−1.03.1±0.6+0.8
−1.03.1±0.6+0.8
−1.03.1±0.6+0.8
−1.0 1.1k ABLIKIM 12O BES3 e+ e− → ψ(2S)

• • • We do not use the following data for averages, �ts, limits, et. • • •3.2±0.6 1.1k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ J/ψ1Uses B( J/ψ → e+ e−) = (5.971 ± 0.032)% and B( J/ψ → µ+µ−) = (5.961 ±0.033)%. No systemati error estimation.�(e+ e−χ0(1P))/�total �182/��(e+ e−χ0(1P))/�total �182/��(e+ e−χ0(1P))/�total �182/��(e+ e−χ0(1P))/�total �182/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT10.6±2.4±0.410.6±2.4±0.410.6±2.4±0.410.6±2.4±0.4 48 1 ABLIKIM 17I BES3 ψ(2S) → e+ e− γ J/ψ1ABLIKIM 17I reports (11.7 ± 2.5 ± 1.0) × 10−4 from a measurement of [�(ψ(2S) →e+ e−χ0(1P))/�total℄ × [B(χ0(1P) → γ J/ψ(1S))℄ assuming B(χ0(1P) →
γ J/ψ(1S)) = (1.27 ± 0.06)× 10−2, whih we resale to our best value B(χ0(1P) →
γ J/ψ(1S)) = (1.40 ± 0.05)× 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(e+ e−χ1(1P))/�total �183/��(e+ e−χ1(1P))/�total �183/��(e+ e−χ1(1P))/�total �183/��(e+ e−χ1(1P))/�total �183/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.5±0.6±0.28.5±0.6±0.28.5±0.6±0.28.5±0.6±0.2 873 1 ABLIKIM 17I BES3 ψ(2S) → e+ e− γ J/ψ1ABLIKIM 17I reports (8.6 ± 0.3 ± 0.6) × 10−4 from a measurement of [�(ψ(2S) →e+ e−χ1(1P))/�total℄ × [B(χ1(1P) → γ J/ψ(1S))℄ assuming B(χ1(1P) →
γ J/ψ(1S)) = (33.9 ± 1.2) × 10−2, whih we resale to our best value B(χ1(1P) →
γ J/ψ(1S)) = (34.3 ± 1.0) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(e+ e−χ2(1P))/�total �184/��(e+ e−χ2(1P))/�total �184/��(e+ e−χ2(1P))/�total �184/��(e+ e−χ2(1P))/�total �184/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.0±0.7±0.27.0±0.7±0.27.0±0.7±0.27.0±0.7±0.2 227 1 ABLIKIM 17I BES3 ψ(2S) → e+ e− γ J/ψ1ABLIKIM 17I reports (6.9 ± 0.5 ± 0.6) × 10−4 from a measurement of [�(ψ(2S) →e+ e−χ2(1P))/�total℄ × [B(χ2(1P) → γ J/ψ(1S))℄ assuming B(χ2(1P) →
γ J/ψ(1S)) = (19.2 ± 0.7) × 10−2, whih we resale to our best value B(χ2(1P) →
γ J/ψ(1S)) = (19.0 ± 0.5) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(e+ e−χ0(1P))/�(γχ0(1P)) �182/�139�(e+ e−χ0(1P))/�(γχ0(1P)) �182/�139�(e+ e−χ0(1P))/�(γχ0(1P)) �182/�139�(e+ e−χ0(1P))/�(γχ0(1P)) �182/�139VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT9.4±1.9±0.69.4±1.9±0.69.4±1.9±0.69.4±1.9±0.6 48 1 ABLIKIM 17I BES3 ψ(2S) → e+ e− γ J/ψ1Uses B( ψ(2S) → γχ0(1P)) × B( χ0(1P) → γ J/ψ(1S)) = (15.8±0.3±0.6)×10−4from ABLIKIM 17N and aounts for ommon systemati errors.�(e+ e−χ1(1P))/�(γχ1(1P)) �183/�140�(e+ e−χ1(1P))/�(γχ1(1P)) �183/�140�(e+ e−χ1(1P))/�(γχ1(1P)) �183/�140�(e+ e−χ1(1P))/�(γχ1(1P)) �183/�140VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT8.3±0.3±0.48.3±0.3±0.48.3±0.3±0.48.3±0.3±0.4 873 1 ABLIKIM 17I BES3 ψ(2S) → e+ e− γ J/ψ1Uses B( ψ(2S) → γχ1(1P)) × B( χ1(1P) → γ J/ψ(1S)) = (351.8 ± 1.0 ± 12.0)×10−4 from ABLIKIM 17N and aounts for ommon systemati errors.�(e+ e−χ2(1P))/�(γχ2(1P)) �184/�141�(e+ e−χ2(1P))/�(γχ2(1P)) �184/�141�(e+ e−χ2(1P))/�(γχ2(1P)) �184/�141�(e+ e−χ2(1P))/�(γχ2(1P)) �184/�141VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT6.6±0.5±0.46.6±0.5±0.46.6±0.5±0.46.6±0.5±0.4 227 1 ABLIKIM 17I BES3 ψ(2S) → e+ e− γ J/ψ

1Uses B( ψ(2S) → γχ2(1P)) × B( χ2(1P) → γ J/ψ(1S)) = (199.6 ± 0.8 ± 7.0)×10−4 from ABLIKIM 17N and aounts for ommon systemati errors.WEAK DECAYSWEAK DECAYSWEAK DECAYSWEAK DECAYS�(D0 e+ e−+ ..)/�total �185/��(D0 e+ e−+ ..)/�total �185/��(D0 e+ e−+ ..)/�total �185/��(D0 e+ e−+ ..)/�total �185/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.4× 10−7<1.4× 10−7<1.4× 10−7<1.4× 10−7 90 1 ABLIKIM 17AF BES3 e+ e− → ψ(2S)1Using D0 deays to K−π+, K−π+π0, and K−π+π+π−.OTHER DECAYSOTHER DECAYSOTHER DECAYSOTHER DECAYS�(invisible)/�(e+ e−) �186/�6�(invisible)/�(e+ e−) �186/�6�(invisible)/�(e+ e−) �186/�6�(invisible)/�(e+ e−) �186/�6VALUE CL% DOCUMENT ID TECN COMMENT
<2.0<2.0<2.0<2.0 90 LEES 13I BABR B → K(∗)ψ(2S)

ψ(2S) CROSS-PARTICLE BRANCHING RATIOSψ(2S) CROSS-PARTICLE BRANCHING RATIOSψ(2S) CROSS-PARTICLE BRANCHING RATIOSψ(2S) CROSS-PARTICLE BRANCHING RATIOSFor measurements involving B(ψ(2S) → γχcJ (1P))×B(χcJ (1P) → X )see the orresponding entries in the χcJ (1P) setions.MULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYSMULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYSMULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYSMULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYS
ψ(2S) → γχcJ (1P) and χcJ → γ J/ψ(1S)ψ(2S) → γχcJ (1P) and χcJ → γ J/ψ(1S)ψ(2S) → γχcJ (1P) and χcJ → γ J/ψ(1S)ψ(2S) → γχcJ (1P) and χcJ → γ J/ψ(1S)a2(χ1)/a2(χ2) Magneti quadrupole transition amplitude ratioa2(χ1)/a2(χ2) Magneti quadrupole transition amplitude ratioa2(χ1)/a2(χ2) Magneti quadrupole transition amplitude ratioa2(χ1)/a2(χ2) Magneti quadrupole transition amplitude ratioVALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT63 ± 7 OUR AVERAGE63 ± 7 OUR AVERAGE63 ± 7 OUR AVERAGE63 ± 7 OUR AVERAGE61.7± 8.3 253k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ ℓ+ ℓ−67 +19

−13 59k 2 ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−1Statistial and systemati errors ombined.2 Statistial and systemati errors ombined. Using values from �ts with oating M2amplitudes a2(χ1), a2(χ2), b2(χ1), b2(χ2) and �xed E3 amplitudes of a3(χ2)= b3(χ2) = 0. Not independent of values for a2(χ1(1P)) and a2(χ2(1P)) fromARTUSO 09.b2(χ2)/b2(χ1) Magneti quadrupole transition amplitude ratiob2(χ2)/b2(χ1) Magneti quadrupole transition amplitude ratiob2(χ2)/b2(χ1) Magneti quadrupole transition amplitude ratiob2(χ2)/b2(χ1) Magneti quadrupole transition amplitude ratioVALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT60±31 OUR AVERAGE60±31 OUR AVERAGE60±31 OUR AVERAGE60±31 OUR AVERAGE74±40 253k 1 ABLIKIM 17N BES3 ψ(2S) → γ γ ℓ+ ℓ−37+53
−47 59k 2 ARTUSO 09 CLEO ψ(2S) → γ γ ℓ+ ℓ−1Statistial and systemati errors ombined. Derived from the reported measurement ofb2(χ1)/b2(χ2) = 1.35 ± 0.72.2 Statistial and systemati errors ombined. Using values from �ts with oating M2amplitudes a2(χ1), a2(χ2), b2(χ1), b2(χ2) and �xed E3 amplitudes of a3(χ2)= b3(χ2) = 0. Not independent of values for b2(χ1(1P)) and b2(χ2(1P)) fromARTUSO 09.

ψ(2S) REFERENCESψ(2S) REFERENCESψ(2S) REFERENCESψ(2S) REFERENCESABLIKIM 17AF PR D96 111101 M. Ablikim et al. (BES III Collab.)ABLIKIM 17AJ PR D96 112008 M. Ablikim et al. (BES III Collab.)ABLIKIM 17AK PR D96 112012 M. Ablikim et al. (BES III Collab.)ABLIKIM 17E PL B770 217 M. Ablikim et al. (BES III Collab.)ABLIKIM 17I PRL 118 221802 M. Ablikim et al. (BES III Collab.)ABLIKIM 17L PR D95 052003 M. Ablikim et al. (BES III Collab.)ABLIKIM 17N PR D95 072004 M. Ablikim et al. (BES III Collab.)ABLIKIM 17U PR D96 032001 M. Ablikim et al. (BES III Collab.)ABLIKIM 17X PR D96 052003 M. Ablikim et al. (BES III Collab.)DOBBS 17 PR D96 092004 S. Dobbs et al. (NWES, WAYN)LEES 17A PR D95 052001 J.P. Lees et al. (BABAR Collab.)AAIJ 16Y JHEP 1605 132 R. Aaij et al. (LHCb Collab.)ABLIKIM 16L PR D93 072003 M. Ablikim et al. (BES III Collab.)ABLIKIM 15I PR D91 092006 M. Ablikim et al. (BES III Collab.)ABLIKIM 15V PL B749 414 M. Ablikim et al. (BES III Collab.)ANASHIN 15 PL B749 50 V.V. Anashin et al. (KEDR Collab.)DOBBS 15 PR D91 052006 S. Dobbs et al. (NWES)LEES 15J PR D92 072008 J.P. Lees et al. (BABAR Collab.)ABLIKIM 14G PR D89 112006 M. Ablikim et al. (BES III Collab.)DOBBS 14 PL B739 90 S. Dobbs et al. (NWES, WAYN)ABLIKIM 13A PRL 110 022001 M. Ablikim et al. (BES III Collab.)ABLIKIM 13D PR D87 012007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13F PR D87 052007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13M PR D87 092006 M. Ablikim et al. (BES III Collab.)ABLIKIM 13R PR D88 032007 M. Ablikim et al. (BES III Collab.)ABLIKIM 13S PR D88 032010 M. Ablikim et al. (BES III Collab.)ABLIKIM 13W PR D88 112007 M. Ablikim et al. (BES III Collab.)LEES 13I PR D87 112005 J.P. Lees et al. (BABAR Collab.)LEES 13O PR D87 092005 J.P. Lees et al. (BABAR Collab.)LEES 13Q PR D88 032013 J.P. Lees et al. (BABAR Collab.)LEES 13Y PR D88 072009 J.P. Lees et al. (BABAR Collab.)AAIJ 12H EPJ C72 1972 R. Aaij et al. (LHCb Collab.)ABLIKIM 12D PRL 108 112003 M. Ablikim et al. (BES III Collab.)ABLIKIM 12G PRL 109 042003 M. Ablikim et al. (BES III Collab.)ABLIKIM 12H PL B710 594 M. Ablikim et al. (BES III Collab.)ABLIKIM 12L PR D86 072011 M. Ablikim et al. (BES III Collab.)ABLIKIM 12M PR D86 092008 M. Ablikim et al. (BES III Collab.)ABLIKIM 12O PRL 109 172002 M. Ablikim et al. (BES III Collab.)ABLIKIM 12Q CP C36 1040 M. Ablikim et al. (BES II Collab.)ANASHIN 12 PL B711 280 V.V. Anashin et al. (KEDR Collab.)LEES 12E PR D85 112009 J.P. Lees et al. (BABAR Collab.)LEES 12F PR D86 012008 J.P. Lees et al. (BABAR Collab.)METREVELI 12 PR D85 092007 Z. Metreveli et al. (NWES, FLOR, WAYN+)GE 11 PR D84 032008 J.Y. Ge et al. (CLEO Collab.)ABLIKIM 10B PRL 104 132002 M. Ablikim et al. (BES III Collab.)ABLIKIM 10F PRL 105 261801 M. Ablikim et al. (BES III Collab.)ALEXANDER 10 PR D82 092002 J.P. Alexander et al. (CLEO Collab.)CRONIN-HEN... 10 PR D81 052002 D. Cronin-Hennessey et al. (CLEO Collab.)ADAMS 09 PR D80 051106 G.S. Adams et al. (CLEO Collab.)ARTUSO 09 PR D80 112003 M. Artuso et al. (CLEO Collab.)
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ψ(2S), ψ(3770)LIBBY 09 PR D80 072002 J. Libby et al. (CLEO Collab.)MITCHELL 09 PRL 102 011801 R.E. Mithell et al. (CLEO Collab.)PEDLAR 09 PR D79 111101 T.K. Pedlar et al. (CLEO Collab.)ABLIKIM 08B PL B659 74 M. Ablikim et al. (BES Collab.)ABLIKIM 08C PL B659 789 M. Ablikim et al. (BES Collab.)DOBBS 08A PRL 101 182003 S. Dobbs et al. (CLEO Collab.)MENDEZ 08 PR D78 011102 H. Mendez et al. (CLEO Collab.)PDG 08 PL B667 1 C. Amsler et al. (PDG Collab.)ABLIKIM 07C PL B648 149 M. Ablikim et al. (BES Collab.)ABLIKIM 07D PRL 99 011802 M. Ablikim et al. (BES II Collab.)ABLIKIM 07H PR D76 092003 M. Ablikim et al. (BES Collab.)ANASHIN 07 JETPL 85 347 V.V. Anashin et al. (KEDR Collab.)Translated from ZETFP 85 429.ANDREOTTI 07 PL B654 74 M. Andreotti et al. (Femilab E835 Collab.)AUBERT 07AK PR D76 012008 B. Aubert et al. (BABAR Collab.)AUBERT 07AU PR D76 092005 B. Aubert et al. (BABAR Collab.)Also PR D77 119902E (errat.) B. Aubert et al. (BABAR Collab.)AUBERT 07BD PR D76 092006 B. Aubert et al. (BABAR Collab.)PDG 07 UnoÆial 2007 WWW edition (PDG Collab.)PEDLAR 07 PR D75 011102 T.K. Pedlar et al. (CLEO Collab.)ABLIKIM 06G PR D73 052004 M. Ablikim et al. (BES Collab.)ABLIKIM 06I PR D74 012004 M. Ablikim et al. (BES Collab.)ABLIKIM 06L PRL 97 121801 M. Ablikim et al. (BES Collab.)ABLIKIM 06R PR D74 072001 M. Ablikim et al. (BES Collab.)ABLIKIM 06W PR D74 112003 M. Ablikim et al. (BES Collab.)ADAM 06 PRL 96 082004 N.E. Adam et al. (CLEO Collab.)AUBERT 06B PR D73 012005 B. Aubert et al. (BABAR Collab.)AUBERT 06D PR D73 052003 B. Aubert et al. (BABAR Collab.)AUBERT,BE 06D PR D74 091103 B. Aubert et al. (BABAR Collab.)DOBBS 06A PR D74 011105 S. Dobbs et al. (CLEO Collab.)ABLIKIM 05E PR D71 072006 M. Ablikim et al. (BES Collab.)ABLIKIM 05H PR D72 012002 M. Ablikim et al. (BES Collab.)ABLIKIM 05I PL B614 37 M. Ablikim et al. (BES Collab.)ABLIKIM 05J PL B619 247 M. Ablikim et al. (BES Collab.)ABLIKIM 05O PL B630 21 M. Ablikim et al. (BES Collab.)ADAM 05 PRL 94 012005 N.E. Adam et al. (CLEO Collab.)ADAM 05A PRL 94 232002 N.E. Adam et al. (CLEO Collab.)ANDREOTTI 05 PR D71 032006 M. Andreotti et al. (FNAL E835 Collab.)AUBERT 05D PR D71 052001 B. Aubert et al. (BABAR Collab.)BRIERE 05 PRL 95 062001 R.A. Briere et al. (CLEO Collab.)PEDLAR 05 PR D72 051108 T.K. Pedlar et al. (CLEO Collab.)ROSNER 05 PRL 95 102003 J.L. Rosner et al. (CLEO Collab.)ABLIKIM 04B PR D70 012003 M. Ablikim et al. (BES Collab.)ABLIKIM 04K PR D70 112003 M. Ablikim et al. (BES Collab.)ABLIKIM 04L PR D70 112007 M. Ablikim et al. (BES Collab.)ATHAR 04 PR D70 112002 S.B. Athar et al. (CLEO Collab.)BAI 04B PRL 92 052001 J.Z. Bai et al. (BES Collab.)BAI 04C PR D69 072001 J.Z. Bai et al. (BES Collab.)BAI 04D PL B589 7 J.Z. Bai et al. (BES Collab.)BAI 04G PR D70 012004 J.Z. Bai et al. (BES Collab.)BAI 04I PR D70 012006 J.Z. Bai et al. (BES Collab.)PDG 04 PL B592 1 S. Eidelman et al. (PDG Collab.)SETH 04 PR D69 097503 K.K. SethAULCHENKO 03 PL B573 63 V.M. Aulhenko et al. (KEDR Collab.)BAI 03B PR D67 052002 J.Z. Bai et al. (BES Collab.)BAI 03C PR D67 032004 J.Z. Bai et al. (BES Collab.)AUBERT 02B PR D65 031101 B. Aubert et al. (BABAR Collab.)BAI 02 PR D65 052004 J.Z. Bai et al. (BES Collab.)BAI 02B PL B550 24 J.Z. Bai et al. (BES Collab.)BAI 02C PRL 88 101802 J.Z. Bai et al. (BES Collab.)PDG 02 PR D66 010001 K. Hagiwara et al. (PDG Collab.)BAI 01 PR D63 032002 J.Z. Bai et al. (BES Collab.)AMBROGIANI 00A PR D62 032004 M. Ambrogiani et al. (FNAL E835 Collab.)ARTAMONOV 00 PL B474 427 A.S. Artamonov et al.BAI 00 PRL 84 594 J.Z. Bai et al. (BES Collab.)BAI 99C PRL 83 1918 J.Z. Bai et al. (BES Collab.)BAI 98E PR D57 3854 J.Z. Bai et al. (BES Collab.)BAI 98F PR D58 097101 J.Z. Bai et al. (BES Collab.)BAI 98J PRL 81 5080 J.Z. Bai et al. (BES Collab.)ARMSTRONG 97 PR D55 1153 T.A. Armstrong et al. (E760 Collab.)GRIBUSHIN 96 PR D53 4723 A. Gribushin et al. (E672 Collab., E706 Collab.)ARMSTRONG 93B PR D47 772 T.A. Armstrong et al. (FNAL E760 Collab.)ALEXANDER 89 NP B320 45 J.P. Alexander et al. (LBL, MICH, SLAC)COHEN 87 RMP 59 1121 E.R. Cohen, B.N. Taylor (RISC, NBS)GAISER 86 PR D34 711 J. Gaiser et al. (Crystal Ball Collab.)KURAEV 85 SJNP 41 466 E.A. Kuraev, V.S. Fadin (NOVO)Translated from YAF 41 733.FRANKLIN 83 PRL 51 963 M.E.B. Franklin et al. (LBL, SLAC)EDWARDS 82C PRL 48 70 C. Edwards et al. (CIT, HARV, PRIN+)LEMOIGNE 82 PL 113B 509 Y. Lemoigne et al. (SACL, LOIC, SHMP+)HIMEL 80 PRL 44 920 T. Himel et al. (LBL, SLAC)OREGLIA 80 PRL 45 959 M.J. Oreglia et al. (SLAC, CIT, HARV+)SCHARRE 80 PL 97B 329 D.L. Sharre et al. (SLAC, LBL)ZHOLENTZ 80 PL 96B 214 A.A. Zholents et al. (NOVO)Also SJNP 34 814 A.A. Zholents et al. (NOVO)Translated from YAF 34 1471.BRANDELIK 79B NP B160 426 R. Brandelik et al. (DASP Collab.)BRANDELIK 79C ZPHY C1 233 R. Brandelik et al. (DASP Collab.)BARTEL 78B PL 79B 492 W. Bartel et al. (DESY, HEIDP)TANENBAUM 78 PR D17 1731 W.M. Tanenbaum et al. (SLAC, LBL)BIDDICK 77 PRL 38 1324 C.J. Biddik et al. (UCSD, UMD, PAVI+)BRAUNSCH... 77 PL 67B 249 W. Braunshweig et al. (DASP Collab.)BURMESTER 77 PL 66B 395 J. Burmester et al. (DESY, HAMB, SIEG+)FELDMAN 77 PRPL 33C 285 G.J. Feldman, M.L. Perl (LBL, SLAC)YAMADA 77 Hamburg Conf. 69 S. Yamada (DASP Collab.)BARTEL 76 PL 64B 483 W. Bartel et al. (DESY, HEIDP)TANENBAUM 76 PRL 36 402 W.M. Tanenbaum et al. (SLAC, LBL) IGWHITAKER 76 PRL 37 1596 J.S. Whitaker et al. (SLAC, LBL)ABRAMS 75 Stanford Symp. 25 G.S. Abrams (LBL)ABRAMS 75B PRL 34 1181 G.S. Abrams et al. (LBL, SLAC)BOYARSKI 75C Palermo Conf. 54 A.M. Boyarski et al. (SLAC, LBL)HILGER 75 PRL 35 625 E. Hilger et al. (STAN, PENN)LIBERMAN 75 Stanford Symp. 55 A.D. Liberman (STAN)LUTH 75 PRL 35 1124 V. Luth et al. (SLAC, LBL) JPCWIIK 75 Stanford Symp. 69 B.H. Wiik (DESY)

ψ(3770) IG (JPC ) = 0−(1−−)
ψ(3770) MASS (MeV)ψ(3770) MASS (MeV)ψ(3770) MASS (MeV)ψ(3770) MASS (MeV)OUR FIT inludes measurements of mψ(2S), mψ(3770), andmψ(3770) − mψ(2S).VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3773.13±0.35 OUR FIT3773.13±0.35 OUR FIT3773.13±0.35 OUR FIT3773.13±0.35 OUR FIT Error inludes sale fator of 1.1.3778.1 ±1.2 OUR AVERAGE3778.1 ±1.2 OUR AVERAGE3778.1 ±1.2 OUR AVERAGE3778.1 ±1.2 OUR AVERAGE3779.2 +1.8

−1.7 +0.6
−0.8 1 ANASHIN 12A KEDR e+ e− → DD3775.5 ±2.4 ±0.5 57 AUBERT 08B BABR B → DDK3776 ±5 ±4 68 BRODZICKA 08 BELL B+ → D0D0K+3778.8 ±1.9 ±0.9 AUBERT 07BE BABR e+ e− → DD γ

• • • We do not use the following data for averages, �ts, limits, et. • • •3779.8 ±0.6 2 SHAMOV 17 RVUE e+ e− → DD, hadrons3772.0 ±1.9 3,4 ABLIKIM 08D BES2 e+ e− → hadrons3778.4 ±3.0 ±1.3 34 CHISTOV 04 BELL Sup. by BRODZICKA 081Taking into aount interferene between the resonant and non-resonant DD prodution.2 From the joint analysis of the data on the DD and inlusive hadroni ross setions inthe ψ(3770) region from BaBar, Belle, BES-II, CLEO and KEDR.3Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = 0◦.4 Interferene between the resonant and non-resonant DD prodution not taken into a-ount. mψ(3770) − mψ(2S)mψ(3770) − mψ(2S)mψ(3770) − mψ(2S)mψ(3770) − mψ(2S)OUR FIT inludes measurements of mψ(2S), mψ(3770), andmψ(3770) − mψ(2S).VALUE (MeV) DOCUMENT ID TECN COMMENT87.04±0.35 OUR FIT87.04±0.35 OUR FIT87.04±0.35 OUR FIT87.04±0.35 OUR FIT Error inludes sale fator of 1.1.86.6 ±0.7 OUR AVERAGE86.6 ±0.7 OUR AVERAGE86.6 ±0.7 OUR AVERAGE86.6 ±0.7 OUR AVERAGE Error inludes sale fator of 2.0. See the ideogram below.86.9 ±0.4 1 ABLIKIM 07E BES2 e+ e− → hadrons86.7 ±0.7 ABLIKIM 06L BES2 e+ e− → hadrons80 ±2 SCHINDLER 80 MRK2 e+ e−86 ±2 2 BACINO 78 DLCO e+ e−88 ±3 RAPIDIS 77 LGW e+ e−1BES-II ψ(2S) mass subtrated (see ABLIKIM 06L).2 SPEAR ψ(2S) mass subtrated (see SCHINDLER 80).
WEIGHTED AVERAGE
86.6±0.7 (Error scaled by 2.0)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

RAPIDIS 77 LGW
BACINO 78 DLCO 0.1
SCHINDLER 80 MRK2 11.1
ABLIKIM 06L BES2 0.0
ABLIKIM 07E BES2 0.4

χ2

      11.6
(Confidence Level = 0.0091)

75 80 85 90 95 100mψ(3770) − mψ(2S) (MeV)
ψ(3770) WIDTHψ(3770) WIDTHψ(3770) WIDTHψ(3770) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT27.2± 1.0 OUR FIT27.2± 1.0 OUR FIT27.2± 1.0 OUR FIT27.2± 1.0 OUR FIT27.5± 0.9 OUR AVERAGE27.5± 0.9 OUR AVERAGE27.5± 0.9 OUR AVERAGE27.5± 0.9 OUR AVERAGE24.9+ 4.6

− 4.0+0.5
−1.1 1 ANASHIN 12A KEDR e+ e− → DD30.4± 8.5 2,3 ABLIKIM 08D BES2 e+ e− → hadrons27 ±10 ±5 68 BRODZICKA 08 BELL B+ → D0D0K+28.5± 1.2±0.2 3 ABLIKIM 07E BES2 e+ e− → hadrons23.5± 3.7±0.9 AUBERT 07BE BABR e+ e− → DD γ26.9± 2.4±0.3 3 ABLIKIM 06L BES2 e+ e− → hadrons24 ± 5 3 SCHINDLER 80 MRK2 e+ e−24 ± 5 3 BACINO 78 DLCO e+ e−28 ± 5 3 RAPIDIS 77 LGW e+ e−

• • • We do not use the following data for averages, �ts, limits, et. • • •25.8± 1.3 4 SHAMOV 17 RVUE e+ e− → DD, hadrons



1575157515751575See key on page 885 MesonPartile Listings
ψ(3770)1Taking into aount interferene between the resonant and non-resonant DD prodution.2Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = 0◦.3 Interferene between the resonant and non-resonant DD prodution not taken into a-ount.4 From the joint analysis of the data on the DD and inlusive hadroni ross setions inthe ψ(3770) region from BaBar, Belle, BES-II, CLEO and KEDR.

ψ(3770) DECAY MODESψ(3770) DECAY MODESψ(3770) DECAY MODESψ(3770) DECAY MODESIn addition to the dominant deay mode to DD, ψ(3770) was foundto deay into the �nal states ontaining the J/ψ (BAI 05, ADAM 06).ADAMS 06 and HUANG 06A searhed for various deay modes with lighthadrons and found a statistially signi�ant signal for the deay to φη only(ADAMS 06). Sale fator/Mode Fration (�i /�) Con�dene level�1 DD (93 +8
−9 ) % S=2.0�2 D0D0 (52 +4
−5 ) % S=2.0�3 D+D− (41 ±4 ) % S=2.0�4 J/ψπ+π− ( 1.93±0.28) × 10−3�5 J/ψπ0π0 ( 8.0 ±3.0 ) × 10−4�6 J/ψη ( 9 ±4 ) × 10−4�7 J/ψπ0 < 2.8 × 10−4 CL=90%�8 e+ e− ( 9.6 ±0.7 ) × 10−6 S=1.3Deays to light hadronsDeays to light hadronsDeays to light hadronsDeays to light hadrons�9 b1(1235)π < 1.4 × 10−5 CL=90%�10 φη′ < 7 × 10−4 CL=90%�11 ωη′ < 4 × 10−4 CL=90%�12 ρ0 η′ < 6 × 10−4 CL=90%�13 φη ( 3.1 ±0.7 ) × 10−4�14 ωη < 1.4 × 10−5 CL=90%�15 ρ0 η < 5 × 10−4 CL=90%�16 φπ0 < 3 × 10−5 CL=90%�17 ωπ0 < 6 × 10−4 CL=90%�18 π+π−π0 < 5 × 10−6 CL=90%�19 ρπ < 5 × 10−6 CL=90%�20 K+K−�21 K∗(892)+K−+ .. < 1.4 × 10−5 CL=90%�22 K∗(892)0K0+ .. < 1.2 × 10−3 CL=90%�23 K0S K0L < 1.2 × 10−5 CL=90%�24 2(π+π−) < 1.12 × 10−3 CL=90%�25 2(π+π−)π0 < 1.06 × 10−3 CL=90%�26 2(π+π−π0) < 5.85 % CL=90%�27 ωπ+π− < 6.0 × 10−4 CL=90%�28 3(π+π−) < 9.1 × 10−3 CL=90%�29 3(π+π−)π0 < 1.37 % CL=90%�30 3(π+π−)2π0 < 11.74 % CL=90%�31 ηπ+π− < 1.24 × 10−3 CL=90%�32 π+π−2π0 < 8.9 × 10−3 CL=90%�33 ρ0π+π− < 6.9 × 10−3 CL=90%�34 η3π < 1.34 × 10−3 CL=90%�35 η2(π+π−) < 2.43 % CL=90%�36 ηρ0π+π− < 1.45 % CL=90%�37 η′ 3π < 2.44 × 10−3 CL=90%�38 K+K−π+π− < 9.0 × 10−4 CL=90%�39 φπ+π− < 4.1 × 10−4 CL=90%�40 K+K−2π0 < 4.2 × 10−3 CL=90%�41 4(π+π−) < 1.67 % CL=90%�42 4(π+π−)π0 < 3.06 % CL=90%�43 φ f0(980) < 4.5 × 10−4 CL=90%�44 K+K−π+π−π0 < 2.36 × 10−3 CL=90%�45 K+K−ρ0π0 < 8 × 10−4 CL=90%�46 K+K−ρ+π− < 1.46 % CL=90%�47 ωK+K− < 3.4 × 10−4 CL=90%�48 φπ+π−π0 < 3.8 × 10−3 CL=90%�49 K∗0K−π+π0+ .. < 1.62 % CL=90%�50 K∗+K−π+π−+ .. < 3.23 % CL=90%�51 K+K−π+π−2π0 < 2.67 % CL=90%�52 K+K−2(π+π−) < 1.03 % CL=90%�53 K+K−2(π+π−)π0 < 3.60 % CL=90%�54 ηK+K− < 4.1 × 10−4 CL=90%�55 ηK+K−π+π− < 1.24 % CL=90%�56 ρ0K+K− < 5.0 × 10−3 CL=90%�57 2(K+K−) < 6.0 × 10−4 CL=90%

�58 φK+K− < 7.5 × 10−4 CL=90%�59 2(K+K−)π0 < 2.9 × 10−4 CL=90%�60 2(K+K−)π+π− < 3.2 × 10−3 CL=90%�61 K0S K−π+ < 3.2 × 10−3 CL=90%�62 K0S K−π+π0 < 1.33 % CL=90%�63 K0S K−ρ+ < 6.6 × 10−3 CL=90%�64 K0S K−2π+π− < 8.7 × 10−3 CL=90%�65 K0S K−π+ ρ0 < 1.6 % CL=90%�66 K0S K−π+ η < 1.3 % CL=90%�67 K0S K−2π+π−π0 < 4.18 % CL=90%�68 K0S K−2π+π− η < 4.8 % CL=90%�69 K0S K−π+ 2(π+π−) < 1.22 % CL=90%�70 K0S K−π+ 2π0 < 2.65 % CL=90%�71 K0S K−K+K−π+ < 4.9 × 10−3 CL=90%�72 K0S K−K+K−π+π0 < 3.0 % CL=90%�73 K0S K−K+K−π+ η < 2.2 % CL=90%�74 K∗0K−π++ .. < 9.7 × 10−3 CL=90%�75 pp�76 ppπ0 < 4 × 10−5 CL=90%�77 ppπ+π− < 5.8 × 10−4 CL=90%�78 �� < 1.2 × 10−4 CL=90%�79 ppπ+π−π0 < 1.85 × 10−3 CL=90%�80 ωpp < 2.9 × 10−4 CL=90%�81 ��π0 < 7 × 10−5 CL=90%�82 pp2(π+π−) < 2.6 × 10−3 CL=90%�83 ηpp < 5.4 × 10−4 CL=90%�84 ηppπ+π− < 3.3 × 10−3 CL=90%�85 ρ0 pp < 1.7 × 10−3 CL=90%�86 ppK+K− < 3.2 × 10−4 CL=90%�87 ηppK+K− < 6.9 × 10−3 CL=90%�88 π0 ppK+K− < 1.2 × 10−3 CL=90%�89 φpp < 1.3 × 10−4 CL=90%�90 ��π+π− < 2.5 × 10−4 CL=90%�91 �pK+ < 2.8 × 10−4 CL=90%�92 �pK+π+π− < 6.3 × 10−4 CL=90%�93 ��η < 1.9 × 10−4 CL=90%�94 �+�− < 1.0 × 10−4 CL=90%�95 �0�0 < 4 × 10−5 CL=90%�96 �+�− < 1.5 × 10−4 CL=90%�97 � 0� 0 < 1.4 × 10−4 CL=90%Radiative deaysRadiative deaysRadiative deaysRadiative deays�98 γχ2 < 6.4 × 10−4 CL=90%�99 γχ1 ( 2.49±0.23) × 10−3�100 γχ0 ( 6.9 ±0.6 ) × 10−3�101 γ η < 7 × 10−4 CL=90%�102 γ η (2S) < 9 × 10−4 CL=90%�103 γ η′ < 1.8 × 10−4 CL=90%�104 γ η < 1.5 × 10−4 CL=90%�105 γπ0 < 2 × 10−4 CL=90%CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to the total width, a partial width, and 3 branhingratios uses 23 measurements and one onstraint to determine 5parameters. The overall �t has a χ2 = 20.1 for 19 degrees offreedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δpiδpj〉/(δpi·δpj), in perent, from the �t to parameters pi, inluding the branh-ing frations, xi ≡ �i/�total. The �t onstrains the xi whose labels appear in thisarray to sum to one.x3 99x8 0 0� 0 0 −44x2 x3 x8Mode Rate (MeV) Sale fator�2 D0D0 14.0 ±1.4 1.8�3 D+D− 11.2 ±1.1 1.7�8 e+ e− ( 2.62±0.18)× 10−4 1.4
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ψ(3770)

ψ(3770) PARTIAL WIDTHSψ(3770) PARTIAL WIDTHSψ(3770) PARTIAL WIDTHSψ(3770) PARTIAL WIDTHS�(e+ e−) �8�(e+ e−) �8�(e+ e−) �8�(e+ e−) �8VALUE (keV) EVTS DOCUMENT ID TECN COMMENT0.262±0.018 OUR FIT0.262±0.018 OUR FIT0.262±0.018 OUR FIT0.262±0.018 OUR FIT Error inludes sale fator of 1.4.0.256±0.016 OUR AVERAGE0.256±0.016 OUR AVERAGE0.256±0.016 OUR AVERAGE0.256±0.016 OUR AVERAGE Error inludes sale fator of 1.2.0.154+0.079
−0.058+0.021

−0.027 1,2 ANASHIN 12A KEDR e+ e− → DD0.22 ±0.05 3,4 ABLIKIM 08D BES2 e+ e− → hadrons0.277±0.011±0.013 4 ABLIKIM 07E BES2 e+ e− → hadrons0.203±0.003+0.041
−0.027 1.4M 4,5 BESSON 06 CLEO e+ e− → hadrons0.276±0.050 4 SCHINDLER 80 MRK2 e+ e−0.18 ±0.06 4 BACINO 78 DLCO e+ e−

• • • We do not use the following data for averages, �ts, limits, et. • • •0.196±0.018 6 SHAMOV 17 RVUE e+ e− → DD, hadrons0.414+0.072
−0.080+0.093

−0.028 2,7 ANASHIN 12A KEDR e+ e− → DD0.37 ±0.09 8 RAPIDIS 77 LGW e+ e−1Solution I of the two solutions.2Taking into aount interferene between the resonant and non-resonant DD prodution.3Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = 0◦.4 Interferene between the resonant and non-resonant DD prodution not taken into a-ount.5BESSON 06 (as orreted in BESSON 10) measure σ(e+ e− → ψ(3770) → hadrons)= 6.36 ± 0.08+0.41
−0.30 nb at √

s = 3773 ± 1 MeV, and obtain �e e from the Born-levelross setion alulated using ψ(3770) mass and width from our 2004 edition, PDG 04.6 From the joint analysis of the data on the DD and inlusive hadroni ross setions inthe ψ(3770) region from BaBar, Belle, BES-II, CLEO and KEDR.7 Solution II of the two solutions.8 See also �(e+ e−)/�total below.
ψ(3770) BRANCHING RATIOSψ(3770) BRANCHING RATIOSψ(3770) BRANCHING RATIOSψ(3770) BRANCHING RATIOS�(DD)/�total �1/�= (�2+�3)/��(DD)/�total �1/�= (�2+�3)/��(DD)/�total �1/�= (�2+�3)/��(DD)/�total �1/�= (�2+�3)/�VALUE EVTS DOCUMENT ID TECN COMMENT0.93 +0.08

−0.09 OUR FIT0.93 +0.08
−0.09 OUR FIT0.93 +0.08
−0.09 OUR FIT0.93 +0.08
−0.09 OUR FIT Error inludes sale fator of 2.0.0.93 +0.08
−0.09 OUR AVERAGE0.93 +0.08
−0.09 OUR AVERAGE0.93 +0.08
−0.09 OUR AVERAGE0.93 +0.08
−0.09 OUR AVERAGE Error inludes sale fator of 2.1.0.849±0.056±0.018 1 ABLIKIM 08B BES2 e+ e− → non-DD1.033±0.014+0.048

−0.066 1.427M 2 BESSON 06 CLEO e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •0.836±0.049 3 SHAMOV 17 RVUE e+ e− → DD, hadrons0.866±0.050±0.036 4,5 ABLIKIM 07K BES2 e+ e− → non-DD0.836±0.073±0.042 5 ABLIKIM 06L BES2 e+ e− → DD0.855±0.017±0.058 5,6 ABLIKIM 06N BES2 e+ e− → DD1Negleting interferene.2Obtained by omparing a measurement of the total ross setion (orreted inBESSON 10) with that of DD reported by CLEO in DOBBS 07.3 From the joint analysis of the data on the DD and inlusive hadroni ross setions inthe ψ(3770) region from BaBar, Belle, BES-II, CLEO and KEDR.4Using σobs = 7.07 ± 0.58 nb and negleting interferene.5Not independent of ABLIKIM 08B.6 From a measurement of σ(e+ e− → DD) at √

s = 3773 MeV, using the ψ(3770)resonane parameters measured by ABLIKIM 06L.�(D0D0)/�total �2/��(D0D0)/�total �2/��(D0D0)/�total �2/��(D0D0)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.52 +0.04
−0.05 OUR FIT0.52 +0.04
−0.05 OUR FIT0.52 +0.04
−0.05 OUR FIT0.52 +0.04
−0.05 OUR FIT Error inludes sale fator of 2.0.

• • • We do not use the following data for averages, �ts, limits, et. • • •0.467±0.047±0.023 ABLIKIM 06L BES2 e+ e− → D0D00.499±0.013±0.038 1 ABLIKIM 06N BES2 e+ e− → D0D01From a measurement of σ(e+ e− → DD) at √
s = 3773 MeV, using the ψ(3770)resonane parameters measured by ABLIKIM 06L.�(D+D−)/�total �3/��(D+D−)/�total �3/��(D+D−)/�total �3/��(D+D−)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.41 ±0.04 OUR FIT0.41 ±0.04 OUR FIT0.41 ±0.04 OUR FIT0.41 ±0.04 OUR FIT Error inludes sale fator of 2.0.

• • • We do not use the following data for averages, �ts, limits, et. • • •0.369±0.037±0.028 ABLIKIM 06L BES2 e+ e− → D+D−0.357±0.011±0.034 1 ABLIKIM 06N BES2 e+ e− → D+D−1From a measurement of σ(e+ e− → DD) at √
s = 3773 MeV, using the ψ(3770)resonane parameters measured by ABLIKIM 06L.�(D0D0)/�(D+D−) �2/�3�(D0D0)/�(D+D−) �2/�3�(D0D0)/�(D+D−) �2/�3�(D0D0)/�(D+D−) �2/�3VALUE EVTS DOCUMENT ID TECN COMMENT1.253±0.016 OUR FIT1.253±0.016 OUR FIT1.253±0.016 OUR FIT1.253±0.016 OUR FIT1.253±0.016 OUR AVERAGE1.253±0.016 OUR AVERAGE1.253±0.016 OUR AVERAGE1.253±0.016 OUR AVERAGE1.252±0.009±0.013 5.3M BONVICINI 14 CLEO e+ e− → DD1.39 ±0.31 ±0.12 PAKHLOVA 08 BELL 10.6 e+ e− → DD γ1.78 ±0.33 ±0.24 AUBERT 07BE BABR e+ e− → DD γ1.27 ±0.12 ±0.08 ABLIKIM 06L BES2 e+ e− → DD2.43 ±1.50 ±0.43 34 1 CHISTOV 04 BELL B+ → ψ(3770)K+

• • • We do not use the following data for averages, �ts, limits, et. • • •1.258±0.016±0.014 2 DOBBS 07 CLEO e+ e− → DD1See ADLER 88C for older measurements of this quantity.2 Superseded by BONVICINI 14.�(J/ψπ+π−
)/�total �4/��(J/ψπ+π−
)/�total �4/��(J/ψπ+π−
)/�total �4/��(J/ψπ+π−
)/�total �4/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.93±0.28 OUR AVERAGE1.93±0.28 OUR AVERAGE1.93±0.28 OUR AVERAGE1.93±0.28 OUR AVERAGE1.89±0.20±0.20 231 ± 33 ADAM 06 CLEO e+ e− → ψ(3770)3.4 ±1.4 ±0.9 17.8 ± 4.8 BAI 05 BES2 e+ e− → ψ(3770)�(J/ψπ0π0)/�total �5/��(J/ψπ0π0)/�total �5/��(J/ψπ0π0)/�total �5/��(J/ψπ0π0)/�total �5/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.080±0.025±0.0160.080±0.025±0.0160.080±0.025±0.0160.080±0.025±0.016 39 ± 14 ADAM 06 CLEO e+ e− → ψ(3770)�(J/ψη

)/�total �6/��(J/ψη
)/�total �6/��(J/ψη
)/�total �6/��(J/ψη
)/�total �6/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT87±33±2287±33±2287±33±2287±33±22 22 ± 10 ADAM 06 CLEO e+ e− → ψ(3770)�(J/ψπ0)/�total �7/��(J/ψπ0)/�total �7/��(J/ψπ0)/�total �7/��(J/ψπ0)/�total �7/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT

<28<28<28<28 90 <10 ADAM 06 CLEO e+ e− → ψ(3770)�(e+ e−)/�total �8/��(e+ e−)/�total �8/��(e+ e−)/�total �8/��(e+ e−)/�total �8/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT0.96±0.07 OUR FIT0.96±0.07 OUR FIT0.96±0.07 OUR FIT0.96±0.07 OUR FIT Error inludes sale fator of 1.3.1.3 ±0.21.3 ±0.21.3 ±0.21.3 ±0.2 RAPIDIS 77 LGW e+ e−DECAYS TO LIGHT HADRONSDECAYS TO LIGHT HADRONSDECAYS TO LIGHT HADRONSDECAYS TO LIGHT HADRONS�(b1(1235)π)/�total �9/��(b1(1235)π)/�total �9/��(b1(1235)π)/�total �9/��(b1(1235)π)/�total �9/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.4<1.4<1.4<1.4 90 1 ADAMS 06 CLEO e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √

s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.�(φη′)/�total �10/��(φη′)/�total �10/��(φη′)/�total �10/��(φη′)/�total �10/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<7<7<7<7 90 1 ADAMS 06 CLEO e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √

s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.�(ωη′
)/�total �11/��(ωη′
)/�total �11/��(ωη′
)/�total �11/��(ωη′
)/�total �11/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<4<4<4<4 90 1 ADAMS 06 CLEO e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √
s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.�(ρ0 η′)/�total �12/��(ρ0 η′)/�total �12/��(ρ0 η′)/�total �12/��(ρ0 η′)/�total �12/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<6<6<6<6 90 1 ADAMS 06 CLEO e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √
s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.�(φη)/�total �13/��(φη)/�total �13/��(φη)/�total �13/��(φη)/�total �13/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT3.1±0.6±0.33.1±0.6±0.33.1±0.6±0.33.1±0.6±0.3 1 ADAMS 06 CLEO 3.773 e+ e− → φη

• • • We do not use the following data for averages, �ts, limits, et. • • •
<19 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √

s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ωη
)/�total �14/��(ωη
)/�total �14/��(ωη
)/�total �14/��(ωη
)/�total �14/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<1.4<1.4<1.4<1.4 90 1 ADAMS 06 CLEO e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √
s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.�(ρ0 η)/�total �15/��(ρ0 η)/�total �15/��(ρ0 η)/�total �15/��(ρ0 η)/�total �15/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<5<5<5<5 90 1 ADAMS 06 CLEO e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √
s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.�(φπ0)/�total �16/��(φπ0)/�total �16/��(φπ0)/�total �16/��(φπ0)/�total �16/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

< 3< 3< 3< 3 90 1 ADAMS 06 CLEO e+ e− → ψ(3770)
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• • • We do not use the following data for averages, �ts, limits, et. • • •
<50 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √

s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ωπ0)/�total �17/��(ωπ0)/�total �17/��(ωπ0)/�total �17/��(ωπ0)/�total �17/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<6<6<6<6 90 1 ADAMS 06 CLEO e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √

s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.�(π+π−π0)/�total �18/��(π+π−π0)/�total �18/��(π+π−π0)/�total �18/��(π+π−π0)/�total �18/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<5<5<5<5 90 1,2 ADAMS 06 CLEO e+ e− → ψ(3770)1Data suggest possible destrutive interferene with ontinuum.2Comparing ross setions at √s = 3.773 GeV and √

s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.�(ρπ)/�total �19/��(ρπ)/�total �19/��(ρπ)/�total �19/��(ρπ)/�total �19/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<5<5<5<5 90 1,2 ADAMS 06 CLEO e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √

s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.2Data suggest possible destrutive interferene with ontinuum.�(K+K−)/�total �20/��(K+K−)/�total �20/��(K+K−)/�total �20/��(K+K−)/�total �20/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
∼ 10−5 1 DRUZHININ 15 RVUE e+ e− → ψ(3770)1DRUZHININ 15 uses BABAR and CLEO data takitaking into aount interferene of theproesses e+ e− → K+K− and e+ e− → K0S K0L.�(K∗(892)+K−+ ..)/�total �21/��(K∗(892)+K−+ ..)/�total �21/��(K∗(892)+K−+ ..)/�total �21/��(K∗(892)+K−+ ..)/�total �21/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.4<1.4<1.4<1.4 90 1 ADAMS 06 CLEO e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √

s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.�(K∗(892)0K0+ ..)/�total �22/��(K∗(892)0K0+ ..)/�total �22/��(K∗(892)0K0+ ..)/�total �22/��(K∗(892)0K0+ ..)/�total �22/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<1.2<1.2<1.2<1.2 90 1 ADAMS 06 CLEO e+ e− → ψ(3770)1Comparing ross setions at √s = 3.773 GeV and √

s = 3.671 GeV, negleting interfer-ene, and using σ(ψ(3770) → DD) = 6.39 ± 0.20 nb.�(K0S K0L)/�total �23/��(K0S K0L)/�total �23/��(K0S K0L)/�total �23/��(K0S K0L)/�total �23/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
< 1.2< 1.2< 1.2< 1.2 90 1 CRONIN-HEN...06 CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<21 90 2 ABLIKIM 04F BES e+ e− → ψ(3770)1Using σ(e+ e− → ψ(3770) → hadrons) = (6.38 ± 0.08+0.41

−0.30) nb from BESSON 06and B(K0S → π+π−) = 0.6895 ± 0.0014.2Using B(K0S → π+π−) = 0.6860 ± 0.0027.�(2(π+π−))/�total �24/��(2(π+π−))/�total �24/��(2(π+π−))/�total �24/��(2(π+π−))/�total �24/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<11.2<11.2<11.2<11.2 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<48 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(2(π+π−)π0)/�total �25/��(2(π+π−)π0)/�total �25/��(2(π+π−)π0)/�total �25/��(2(π+π−)π0)/�total �25/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<10.6<10.6<10.6<10.6 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<62 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(2(π+π−π0))/�total �26/��(2(π+π−π0))/�total �26/��(2(π+π−π0))/�total �26/��(2(π+π−π0))/�total �26/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<58.5<58.5<58.5<58.5 90 305 ABLIKIM 08N BES2 e+ e− → ψ(3770)

�(ωπ+π−
)/�total �27/��(ωπ+π−
)/�total �27/��(ωπ+π−
)/�total �27/��(ωπ+π−
)/�total �27/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

< 6.0< 6.0< 6.0< 6.0 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<55 90 2 ABLIKIM 07I BES2 3.77 e+ e−1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(3(π+π−))/�total �28/��(3(π+π−))/�total �28/��(3(π+π−))/�total �28/��(3(π+π−))/�total �28/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<91<91<91<91 90 1 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(3(π+π−)π0)/�total �29/��(3(π+π−)π0)/�total �29/��(3(π+π−)π0)/�total �29/��(3(π+π−)π0)/�total �29/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<137<137<137<137 90 1 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(3(π+π−)2π0)/�total �30/��(3(π+π−)2π0)/�total �30/��(3(π+π−)2π0)/�total �30/��(3(π+π−)2π0)/�total �30/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<117.4<117.4<117.4<117.4 90 59 ABLIKIM 08N BES2 e+ e− → ψ(3770)�(ηπ+π−

)/�total �31/��(ηπ+π−
)/�total �31/��(ηπ+π−
)/�total �31/��(ηπ+π−
)/�total �31/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<1.24<1.24<1.24<1.24 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.3 90 2 ABLIKIM 10D BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(π+π−2π0)/�total �32/��(π+π−2π0)/�total �32/��(π+π−2π0)/�total �32/��(π+π−2π0)/�total �32/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<8.9<8.9<8.9<8.9 90 218 ABLIKIM 08N BES2 e+ e− → ψ(3770)�(ρ0π+π−

)/�total �33/��(ρ0π+π−
)/�total �33/��(ρ0π+π−
)/�total �33/��(ρ0π+π−
)/�total �33/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<6.9<6.9<6.9<6.9 90 1 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(η3π)/�total �34/��(η3π)/�total �34/��(η3π)/�total �34/��(η3π)/�total �34/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<13.4<13.4<13.4<13.4 90 1 HUANG 06A CLEO e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.�(η2(π+π−))/�total �35/��(η2(π+π−))/�total �35/��(η2(π+π−))/�total �35/��(η2(π+π−))/�total �35/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<243<243<243<243 90 1 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ηρ0π+π−

)/�total �36/��(ηρ0π+π−
)/�total �36/��(ηρ0π+π−
)/�total �36/��(ηρ0π+π−
)/�total �36/�VALUE (units 10−2) CL% DOCUMENT ID TECN COMMENT

<1.45<1.45<1.45<1.45 90 1 ABLIKIM 10D BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(η′ 3π)/�total �37/��(η′ 3π)/�total �37/��(η′ 3π)/�total �37/��(η′ 3π)/�total �37/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<24.4<24.4<24.4<24.4 90 1 HUANG 06A CLEO e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.�(K+K−π+π−

)/�total �38/��(K+K−π+π−
)/�total �38/��(K+K−π+π−
)/�total �38/��(K+K−π+π−
)/�total �38/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

< 9.0< 9.0< 9.0< 9.0 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<48 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(φπ+π−

)/�total �39/��(φπ+π−
)/�total �39/��(φπ+π−
)/�total �39/��(φπ+π−
)/�total �39/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

< 4.1< 4.1< 4.1< 4.1 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
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• • • We do not use the following data for averages, �ts, limits, et. • • •
<16 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(K+K−2π0)/�total �40/��(K+K−2π0)/�total �40/��(K+K−2π0)/�total �40/��(K+K−2π0)/�total �40/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<4.2<4.2<4.2<4.2 90 14 ABLIKIM 08N BES2 e+ e− → ψ(3770)�(4(π+π−))/�total �41/��(4(π+π−))/�total �41/��(4(π+π−))/�total �41/��(4(π+π−))/�total �41/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<16.7<16.7<16.7<16.7 90 1 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(4(π+π−)π0)/�total �42/��(4(π+π−)π0)/�total �42/��(4(π+π−)π0)/�total �42/��(4(π+π−)π0)/�total �42/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<30.6<30.6<30.6<30.6 90 1 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(φ f0(980))/�total �43/��(φ f0(980))/�total �43/��(φ f0(980))/�total �43/��(φ f0(980))/�total �43/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<4.5<4.5<4.5<4.5 90 1 HUANG 06A CLEO e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.�(K+K−π+π−π0)/�total �44/��(K+K−π+π−π0)/�total �44/��(K+K−π+π−π0)/�total �44/��(K+K−π+π−π0)/�total �44/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 23.6< 23.6< 23.6< 23.6 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<111 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(K+K−ρ0π0)/�total �45/��(K+K−ρ0π0)/�total �45/��(K+K−ρ0π0)/�total �45/��(K+K−ρ0π0)/�total �45/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<8<8<8<8 90 1 ABLIKIM 07I BES2 3.77 e+ e−1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(K+K−ρ+π−

)/�total �46/��(K+K−ρ+π−
)/�total �46/��(K+K−ρ+π−
)/�total �46/��(K+K−ρ+π−
)/�total �46/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<146<146<146<146 90 1 ABLIKIM 07I BES2 3.77 e+ e−1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ωK+K−)/�total �47/��(ωK+K−)/�total �47/��(ωK+K−)/�total �47/��(ωK+K−)/�total �47/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 3.4< 3.4< 3.4< 3.4 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<66 90 2 ABLIKIM 07I BES2 3.77 e+ e−1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(φπ+π−π0)/�total �48/��(φπ+π−π0)/�total �48/��(φπ+π−π0)/�total �48/��(φπ+π−π0)/�total �48/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<38<38<38<38 90 1 ABLIKIM 07I BES2 3.77 e+ e−1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(K∗0K−π+π0+ ..)/�total �49/��(K∗0K−π+π0+ ..)/�total �49/��(K∗0K−π+π0+ ..)/�total �49/��(K∗0K−π+π0+ ..)/�total �49/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<162<162<162<162 90 1 ABLIKIM 07I BES2 3.77 e+ e−1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(K∗+K−π+π−+ ..)/�total �50/��(K∗+K−π+π−+ ..)/�total �50/��(K∗+K−π+π−+ ..)/�total �50/��(K∗+K−π+π−+ ..)/�total �50/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<323<323<323<323 90 1 ABLIKIM 07I BES2 3.77 e+ e−1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(K+K−π+π−2π0)/�total �51/��(K+K−π+π−2π0)/�total �51/��(K+K−π+π−2π0)/�total �51/��(K+K−π+π−2π0)/�total �51/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<26.7<26.7<26.7<26.7 90 24 ABLIKIM 08N BES2 e+ e− → ψ(3770)

�(K+K−2(π+π−))/�total �52/��(K+K−2(π+π−))/�total �52/��(K+K−2(π+π−))/�total �52/��(K+K−2(π+π−))/�total �52/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<10.3<10.3<10.3<10.3 90 1 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(K+K−2(π+π−)π0)/�total �53/��(K+K−2(π+π−)π0)/�total �53/��(K+K−2(π+π−)π0)/�total �53/��(K+K−2(π+π−)π0)/�total �53/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<36.0<36.0<36.0<36.0 90 1 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ηK+K−)/�total �54/��(ηK+K−)/�total �54/��(ηK+K−)/�total �54/��(ηK+K−)/�total �54/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 4.1< 4.1< 4.1< 4.1 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<31 90 2 ABLIKIM 10D BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ηK+K−π+π−

)/�total �55/��(ηK+K−π+π−
)/�total �55/��(ηK+K−π+π−
)/�total �55/��(ηK+K−π+π−
)/�total �55/�VALUE (units 10−2) CL% DOCUMENT ID TECN COMMENT

<1.24<1.24<1.24<1.24 90 1 ABLIKIM 10D BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ρ0K+K−)/�total �56/��(ρ0K+K−)/�total �56/��(ρ0K+K−)/�total �56/��(ρ0K+K−)/�total �56/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<5.0<5.0<5.0<5.0 90 1 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(2(K+K−))/�total �57/��(2(K+K−))/�total �57/��(2(K+K−))/�total �57/��(2(K+K−))/�total �57/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 6.0< 6.0< 6.0< 6.0 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<17 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(φK+K−)/�total �58/��(φK+K−)/�total �58/��(φK+K−)/�total �58/��(φK+K−)/�total �58/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 7.5< 7.5< 7.5< 7.5 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<24 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(2(K+K−)π0)/�total �59/��(2(K+K−)π0)/�total �59/��(2(K+K−)π0)/�total �59/��(2(K+K−)π0)/�total �59/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 2.9< 2.9< 2.9< 2.9 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<46 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(2(K+K−)π+π−

)/�total �60/��(2(K+K−)π+π−
)/�total �60/��(2(K+K−)π+π−
)/�total �60/��(2(K+K−)π+π−
)/�total �60/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<3.2<3.2<3.2<3.2 90 1 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(K0S K−π+)/�total �61/��(K0S K−π+)/�total �61/��(K0S K−π+)/�total �61/��(K0S K−π+)/�total �61/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<3.2<3.2<3.2<3.2 90 18 ABLIKIM 08M BES2 e+ e− → ψ(3770)�(K0S K−π+π0)/�total �62/��(K0S K−π+π0)/�total �62/��(K0S K−π+π0)/�total �62/��(K0S K−π+π0)/�total �62/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<13.3<13.3<13.3<13.3 90 40 ABLIKIM 08M BES2 e+ e− → ψ(3770)�(K0S K−ρ+)/�total �63/��(K0S K−ρ+)/�total �63/��(K0S K−ρ+)/�total �63/��(K0S K−ρ+)/�total �63/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<6.6<6.6<6.6<6.6 90 ABLIKIM 09C BES2 e+ e− → ψ(3770)
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ψ(3770)�(K0S K−2π+π−

)/�total �64/��(K0S K−2π+π−
)/�total �64/��(K0S K−2π+π−
)/�total �64/��(K0S K−2π+π−
)/�total �64/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT

<8.7<8.7<8.7<8.7 90 39 ABLIKIM 08M BES2 e+ e− → ψ(3770)�(K0S K−π+ ρ0)/�total �65/��(K0S K−π+ ρ0)/�total �65/��(K0S K−π+ ρ0)/�total �65/��(K0S K−π+ ρ0)/�total �65/�VALUE (units 10−2) CL% DOCUMENT ID TECN COMMENT
<1.6<1.6<1.6<1.6 90 ABLIKIM 09C BES2 e+ e− → ψ(3770)�(K0S K−π+ η

)/�total �66/��(K0S K−π+ η
)/�total �66/��(K0S K−π+ η
)/�total �66/��(K0S K−π+ η
)/�total �66/�VALUE (units 10−2) CL% DOCUMENT ID TECN COMMENT

<1.3<1.3<1.3<1.3 90 ABLIKIM 09C BES2 e+ e− → ψ(3770)�(K0S K−2π+π−π0)/�total �67/��(K0S K−2π+π−π0)/�total �67/��(K0S K−2π+π−π0)/�total �67/��(K0S K−2π+π−π0)/�total �67/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<41.8<41.8<41.8<41.8 90 23 ABLIKIM 08M BES2 e+ e− → ψ(3770)�(K0S K−2π+π− η

)/�total �68/��(K0S K−2π+π− η
)/�total �68/��(K0S K−2π+π− η
)/�total �68/��(K0S K−2π+π− η
)/�total �68/�VALUE (units 10−2) CL% DOCUMENT ID TECN COMMENT

<4.8<4.8<4.8<4.8 90 ABLIKIM 09C BES2 e+ e− → ψ(3770)�(K0S K−π+ 2(π+π−))/�total �69/��(K0S K−π+ 2(π+π−))/�total �69/��(K0S K−π+ 2(π+π−))/�total �69/��(K0S K−π+ 2(π+π−))/�total �69/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<12.2<12.2<12.2<12.2 90 4 ABLIKIM 08M BES2 e+ e− → ψ(3770)�(K0S K−π+ 2π0)/�total �70/��(K0S K−π+ 2π0)/�total �70/��(K0S K−π+ 2π0)/�total �70/��(K0S K−π+ 2π0)/�total �70/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<26.5<26.5<26.5<26.5 90 17 ABLIKIM 08M BES2 e+ e− → ψ(3770)�(K0S K−K+K−π+)/�total �71/��(K0S K−K+K−π+)/�total �71/��(K0S K−K+K−π+)/�total �71/��(K0S K−K+K−π+)/�total �71/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<4.9<4.9<4.9<4.9 90 ABLIKIM 09C BES2 e+ e− → ψ(3770)�(K0S K−K+K−π+π0)/�total �72/��(K0S K−K+K−π+π0)/�total �72/��(K0S K−K+K−π+π0)/�total �72/��(K0S K−K+K−π+π0)/�total �72/�VALUE (units 10−2) CL% DOCUMENT ID TECN COMMENT
<3.0<3.0<3.0<3.0 90 ABLIKIM 09C BES2 e+ e− → ψ(3770)�(K0S K−K+K−π+ η

)/�total �73/��(K0S K−K+K−π+ η
)/�total �73/��(K0S K−K+K−π+ η
)/�total �73/��(K0S K−K+K−π+ η
)/�total �73/�VALUE (units 10−2) CL% DOCUMENT ID TECN COMMENT

<2.2<2.2<2.2<2.2 90 ABLIKIM 09C BES2 e+ e− → ψ(3770)�(K∗0K−π++ ..)/�total �74/��(K∗0K−π++ ..)/�total �74/��(K∗0K−π++ ..)/�total �74/��(K∗0K−π++ ..)/�total �74/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<9.7<9.7<9.7<9.7 90 1 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(pp)/�total �75/��(pp)/�total �75/��(pp)/�total �75/��(pp)/�total �75/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 AAIJ 17AD LHCB pp → B+X → ppK+X7.1+ 8.6

− 2.9 684 2 ABLIKIM 14L BES3 e+ e− → ψ(3770)310 ±30 684 3 ABLIKIM 14L BES3 e+ e− → ψ(3770)1AAIJ 17AD reports B(B+ → ψ(3770)K+ → ppK+)/B(B+ → J/ψK+ → ppK+)
< 0.09 (0.10) at 90% (95%) CL.2 Solution I of two equivalent solutions in a �t with a resonane interfering with ontinuum.3 Solution II of two equivalent solutions in a �t with a resonane interfering with ontinuum.�(ppπ0)/�total �76/��(ppπ0)/�total �76/��(ppπ0)/�total �76/��(ppπ0)/�total �76/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

< 0.4< 0.4< 0.4< 0.4 90 1,2 ABLIKIM 14O BES3 e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •59 +3

−2±5 1,3 ABLIKIM 14O BES3 e+ e− → ψ(3770)
<12 90 4 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Calulated by the authors using σ(e+ e− → ψ(3770) → hadrons) = 6.36± 0.08+0.41

−0.30nb from BESSON 10.2 Solution I of two equivalent solutions in a �t with a resonane interfering with ontinuum.3 Solution II of two equivalent solutions in a �t with a resonane interfering with ontinuum.4Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ppπ+π−
)/�total �77/��(ppπ+π−
)/�total �77/��(ppπ+π−
)/�total �77/��(ppπ+π−
)/�total �77/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

< 5.8< 5.8< 5.8< 5.8 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<16 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.

�(��)/�total �78/��(��)/�total �78/��(��)/�total �78/��(��)/�total �78/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.2<1.2<1.2<1.2 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<4 90 2 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ppπ+π−π0)/�total �79/��(ppπ+π−π0)/�total �79/��(ppπ+π−π0)/�total �79/��(ppπ+π−π0)/�total �79/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<18.5<18.5<18.5<18.5 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<73 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ωpp)/�total �80/��(ωpp)/�total �80/��(ωpp)/�total �80/��(ωpp)/�total �80/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 2.9< 2.9< 2.9< 2.9 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<30 90 2 ABLIKIM 07I BES2 3.77 e+ e−1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Using σobs = 7.15 ± 0.27 ± 0.27 nb and negleting interferene.�(��π0)/�total �81/��(��π0)/�total �81/��(��π0)/�total �81/��(��π0)/�total �81/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 0.7< 0.7< 0.7< 0.7 90 1 ABLIKIM 13Q BES3 e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<12 90 2 ABLIKIM 07I BES2 3.77 e+ e−1Assuming that interferene e�ets between resonane and ontinuum an be negleted.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(pp2(π+π−))/�total �82/��(pp2(π+π−))/�total �82/��(pp2(π+π−))/�total �82/��(pp2(π+π−))/�total �82/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<2.6<2.6<2.6<2.6 90 1 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ηpp)/�total �83/��(ηpp)/�total �83/��(ηpp)/�total �83/��(ηpp)/�total �83/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 5.4< 5.4< 5.4< 5.4 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<11 90 2 ABLIKIM 10D BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ηppπ+π−

)/�total �84/��(ηppπ+π−
)/�total �84/��(ηppπ+π−
)/�total �84/��(ηppπ+π−
)/�total �84/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<3.3<3.3<3.3<3.3 90 1 ABLIKIM 10D BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ρ0 pp)/�total �85/��(ρ0 pp)/�total �85/��(ρ0 pp)/�total �85/��(ρ0 pp)/�total �85/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<1.7<1.7<1.7<1.7 90 1 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ppK+K−)/�total �86/��(ppK+K−)/�total �86/��(ppK+K−)/�total �86/��(ppK+K−)/�total �86/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 3.2< 3.2< 3.2< 3.2 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<11 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(ηppK+K−)/�total �87/��(ηppK+K−)/�total �87/��(ηppK+K−)/�total �87/��(ηppK+K−)/�total �87/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<6.9<6.9<6.9<6.9 90 1 ABLIKIM 10D BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.
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ψ(3770)�(π0 ppK+K−)/�total �88/��(π0 ppK+K−)/�total �88/��(π0 ppK+K−)/�total �88/��(π0 ppK+K−)/�total �88/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<1.2<1.2<1.2<1.2 90 1 ABLIKIM 10D BES2 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(φpp)/�total �89/��(φpp)/�total �89/��(φpp)/�total �89/��(φpp)/�total �89/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.3<1.3<1.3<1.3 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<9 90 2 ABLIKIM 07B BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(��π+π−

)/�total �90/��(��π+π−
)/�total �90/��(��π+π−
)/�total �90/��(��π+π−
)/�total �90/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

< 2.5< 2.5< 2.5< 2.5 90 1 HUANG 06A CLEO e+ e− → ψ(3770)
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 4.7 90 2 ABLIKIM 13Q BES3 e+ e− → ψ(3770)
<39 90 3 ABLIKIM 07F BES2 e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.2Assuming that interferene e�ets between resonane and ontinuum an be negleted.3Assuming that interferene e�ets between resonane and ontinuum an be negletedand using σobs(e+ e− → ψ(3770)) = 7.15 ± 0.38 nb.�(�pK+)/�total �91/��(�pK+)/�total �91/��(�pK+)/�total �91/��(�pK+)/�total �91/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<2.8<2.8<2.8<2.8 90 1 HUANG 06A CLEO e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.�(�pK+π+π−

)/�total �92/��(�pK+π+π−
)/�total �92/��(�pK+π+π−
)/�total �92/��(�pK+π+π−
)/�total �92/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<6.3<6.3<6.3<6.3 90 1 HUANG 06A CLEO e+ e− → ψ(3770)1Using σtot(e+ e− → ψ(3770)) = 7.9 ± 0.6 nb at the resonane.�(��η)/�total �93/��(��η)/�total �93/��(��η)/�total �93/��(��η)/�total �93/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.9<1.9<1.9<1.9 90 1 ABLIKIM 13Q BES3 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negleted.�(�+�−)/�total �94/��(�+�−)/�total �94/��(�+�−)/�total �94/��(�+�−)/�total �94/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.0<1.0<1.0<1.0 90 1 ABLIKIM 13Q BES3 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negleted.�(�0�0)/�total �95/��(�0�0)/�total �95/��(�0�0)/�total �95/��(�0�0)/�total �95/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<0.4<0.4<0.4<0.4 90 1 ABLIKIM 13Q BES3 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negleted.�(�+�−)/�total �96/��(�+�−)/�total �96/��(�+�−)/�total �96/��(�+�−)/�total �96/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.5<1.5<1.5<1.5 90 1 ABLIKIM 13Q BES3 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negleted.�(� 0� 0)/�total �97/��(� 0� 0)/�total �97/��(� 0� 0)/�total �97/��(� 0� 0)/�total �97/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.4<1.4<1.4<1.4 90 1 ABLIKIM 13Q BES3 e+ e− → ψ(3770)1Assuming that interferene e�ets between resonane and ontinuum an be negleted.RADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYSRADIATIVE DECAYS�(γχ2)/�total �98/��(γχ2)/�total �98/��(γχ2)/�total �98/��(γχ2)/�total �98/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<0.64<0.64<0.64<0.64 90 1 ABLIKIM 15J BES3 e+ e− → ψ(3770) →

γ γ J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.0 90 2 BRIERE 06 CLEO e+ e− → ψ(3770) →

γ + hadrons
<0.9 90 3 COAN 06A CLEO e+ e− → ψ(3770) →

γ γ J/ψ1This limit is equivalent to (0.25 ± 0.21 ± 0.18) × 10−3 branhing fration value.2Uses B(ψ(2S) → γχ2) = 9.22 ± 0.11 ± 0.46% from ATHAR 04, ψ(2S) mass andwidth from PDG 04, and �ee(ψ(2S)) = 2.54 ± 0.03 ± 0.11 keV from ADAM 06.3Using �ee(ψ(2S)) = (2.54 ± 0.03 ± 0.11) keV from ADAM 06 and taking σ(e+ e− →DD) from HE 05 for σ(e+ e− → ψ(3770)).

�(γχ1)/�total �99/��(γχ1)/�total �99/��(γχ1)/�total �99/��(γχ1)/�total �99/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.49±0.23 OUR AVERAGE2.49±0.23 OUR AVERAGE2.49±0.23 OUR AVERAGE2.49±0.23 OUR AVERAGE1.98±0.78±0.05 202 1 ABLIKIM 16B BES3 e+ e− → ψ(3770) →
γ + hadrons2.48±0.15±0.23 0.6k ABLIKIM 15J BES3 e+ e− → ψ(3770) →
γ γ J/ψ2.4 ±0.8 ±0.2 2 ABLIKIM 14H BES3 e+ e− → ψ(3770) →K0S K±π∓2.9 ±0.5 ±0.4 3 BRIERE 06 CLEO e+ e− → ψ(3770) →
γ + hadrons,
γ γ J/ψ

• • • We do not use the following data for averages, �ts, limits, et. • • •3.9 ±1.4 ±0.6 54 4 BRIERE 06 CLEO e+ e− → ψ(3770) →
γ + hadrons2.8 ±0.5 ±0.4 53 5 COAN 06A CLEO e+ e− → ψ(3770) →
γ γ J/ψ1ABLIKIM 16B reports (1.94±0.42±0.64)×10−3 from a measurement of [�(ψ(3770) →

γχ1)/�total℄ / [B(ψ(2S) → γχ1(1P))℄ assuming B(ψ(2S) → γχ1(1P)) = (9.55±0.31) × 10−2, whih we resale to our best value B(ψ(2S) → γχ1(1P)) = (9.75 ±0.24) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2ABLIKIM 14H reports [�(ψ(3770) → γχ1)/�total℄ × [B(χ1(1P) → K0S K±π∓)℄= (8.51 ± 2.39 ± 1.42) × 10−6 whih we divide by our best value B(χ1(1P) →K0S K±π∓) = 0.00349 ± 0.00029. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value. We have alulated thebest value of B(χ1(1P) → K0S K±π∓) as 1/2 of B(χ1(1P) → K0K+π−+ ..)= (7.0 ± 0.6)× 10−3.3Averages the two measurements from COAN 06A and BRIERE 06.4Uses B(ψ(2S) → γχ1) = 9.07 ± 0.11 ± 0.54% from ATHAR 04, ψ(2S) mass andwidth from PDG 04, and �ee(ψ(2S)) = 2.54 ± 0.03 ± 0.11 keV from ADAM 06.5Using �ee(ψ(2S)) = (2.54 ± 0.03 ± 0.11) keV from ADAM 06 and taking σ(e+ e− →DD) from HE 05 for σ(e+ e− → ψ(3770)).�(γχ1)/�(J/ψπ+π−
) �99/�4�(γχ1)/�(J/ψπ+π−
) �99/�4�(γχ1)/�(J/ψπ+π−
) �99/�4�(γχ1)/�(J/ψπ+π−
) �99/�4VALUE EVTS DOCUMENT ID TECN COMMENT1.49±0.31±0.261.49±0.31±0.261.49±0.31±0.261.49±0.31±0.26 53 ± 10 1 COAN 06A CLEO e+ e− → ψ(3770) →

γ γ J/ψ1Using B(ψ(3770) → J/ψπ+ π−) = (1.89 ± 0.20 ± 0.20) × 10−3 from ADAM 06.�(γχ0)/�total �100/��(γχ0)/�total �100/��(γχ0)/�total �100/��(γχ0)/�total �100/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT6.9±0.6 OUR AVERAGE6.9±0.6 OUR AVERAGE6.9±0.6 OUR AVERAGE6.9±0.6 OUR AVERAGE6.7±0.7±0.1 2.2K 1 ABLIKIM 16B BES3 e+ e− → ψ(3770) →
γ + hadrons7.3±0.7±0.6 274 BRIERE 06 CLEO e+ e− → ψ(3770) →
γ + hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 44 90 2 COAN 06A CLEO e+ e− → ψ(3770) →

γ γ J/ψ1ABLIKIM 16B reports (6.88±0.28±0.67)×10−3 from a measurement of [�(ψ(3770) →
γχ0)/�total℄ / [B(ψ(2S) → γχ0(1P))℄ assuming B(ψ(2S) → γχ0(1P)) = (9.99±0.27) × 10−2, whih we resale to our best value B(ψ(2S) → γχ0(1P)) = (9.79 ±0.20) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.2Using �ee(ψ(2S)) = (2.54 ± 0.03 ± 0.11) keV from ADAM 06 and taking σ(e+ e− →DD) from HE 05 for σ(e+ e− → ψ(3770)).�(γχ0)/�(γχ2) �100/�98�(γχ0)/�(γχ2) �100/�98�(γχ0)/�(γχ2) �100/�98�(γχ0)/�(γχ2) �100/�98VALUE CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
>8 90 1 BRIERE 06 CLEO e+ e− → ψ(3770)1Not independent of other results in BRIERE 06.�(γχ0)/�(γχ1) �100/�99�(γχ0)/�(γχ1) �100/�99�(γχ0)/�(γχ1) �100/�99�(γχ0)/�(γχ1) �100/�99VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •2.5±0.6 1 BRIERE 06 CLEO e+ e− → ψ(3770)1Not independent of other results in BRIERE 06.�(γ η)/�total �101/��(γ η)/�total �101/��(γ η)/�total �101/��(γ η)/�total �101/�VALUE CL% DOCUMENT ID TECN
<7× 10−4<7× 10−4<7× 10−4<7× 10−4 90 1 ABLIKIM 14H BES31ABLIKIM 14H reports [�(ψ(3770) → γ η )/�total℄ × [B(η (1S) → K0S K±π∓)℄

< 16×10−6 whih we divide by our best value B(η (1S)→ K0S K±π∓) = 2.44×10−2.We have alulated the best value of B(η (1S) → K0S K±π∓) as 1/3 of B(η (1S) →K K π) = 7.3× 10−2.�(γ η (2S))/�total �102/��(γ η (2S))/�total �102/��(γ η (2S))/�total �102/��(γ η (2S))/�total �102/�VALUE CL% DOCUMENT ID TECN
<9× 10−4<9× 10−4<9× 10−4<9× 10−4 90 1 ABLIKIM 14H BES31ABLIKIM 14H reports [�(ψ(3770) → γ η (2S))/�total℄ × [B(η (2S) → K0S K±π∓)℄

< 5.6×10−6 whih we divide by our best value B(η (2S) → K0S K±π∓) = 6×10−3.



1581158115811581See key on page 885 MesonPartile Listings
ψ(3770),ψ2(3823), χ0(3860)We have alulated the best value of B(η (2S) → K0S K±π∓) as 1/3 of B(η (2S) →K K π) = 1.9× 10−2.�(γ η′)/�total �103/��(γ η′)/�total �103/��(γ η′)/�total �103/��(γ η′)/�total �103/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<1.8<1.8<1.8<1.8 90 1 PEDLAR 09 CLE3 ψ(2S) → γX1Assuming maximal destrutive interferene between ψ(3770) and ontinuum soures.�(γ η)/�total �104/��(γ η)/�total �104/��(γ η)/�total �104/��(γ η)/�total �104/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.5<1.5<1.5<1.5 90 1 PEDLAR 09 CLE3 ψ(2S) → γX1Assuming maximal destrutive interferene between ψ(3770) and ontinuum soures.�(γπ0)/�total �105/��(γπ0)/�total �105/��(γπ0)/�total �105/��(γπ0)/�total �105/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<2<2<2<2 90 PEDLAR 09 CLE3 ψ(2S) → γX

ψ(3770) REFERENCESψ(3770) REFERENCESψ(3770) REFERENCESψ(3770) REFERENCESAAIJ 17AD PL B769 305 R. Aaij et al. (LHCb Collab.)SHAMOV 17 PL B769 187 A.G. Shamov, K.Yu. TodyshevABLIKIM 16B PL B753 103 M. Ablikim et al. (BES III Collab.)ABLIKIM 15J PR D91 092009 M. Ablikim et al. (BES III Collab.)DRUZHININ 15 PR D92 054024 V.P. Druzhinin (NOVO)ABLIKIM 14H PR D89 112005 M. Ablikim et al. (BES III Collab.)ABLIKIM 14L PL B735 101 M. Ablikim et al. (BES III Collab.)ABLIKIM 14O PR D90 032007 M. Ablikim et al. (BES III Collab.)BONVICINI 14 PR D89 072002 G. Bonviini et al. (CLEO Collab.)ABLIKIM 13Q PR D87 112011 Ablikim M. et al. (BES III Collab.)ANASHIN 12A PL B711 292 V.V. Anashin et al. (KEDR Collab.)ABLIKIM 10D EPJ C66 11 M. Ablikim et al. (BES II Collab.)BESSON 10 PRL 104 159901 (errat.) D. Besson et al. (CLEO Collab.)ABLIKIM 09C EPJ C64 243 M. Ablikim et al. (BES Collab.)PEDLAR 09 PR D79 111101 T.K. Pedlar et al. (CLEO Collab.)ABLIKIM 08B PL B659 74 M. Ablikim et al. (BES Collab.)ABLIKIM 08D PL B660 315 M. Ablikim et al. (BES Collab.)ABLIKIM 08M PL B670 179 M. Ablikim et al. (BES Collab.)ABLIKIM 08N PL B670 184 M. Ablikim et al. (BES Collab.)AUBERT 08B PR D77 011102 B. Aubert et al. (BABAR Collab.)BRODZICKA 08 PRL 100 092001 J. Brodzika et al. (BELLE Collab.)PAKHLOVA 08 PR D77 011103 G. Pakhlova et al. (BELLE Collab.)ABLIKIM 07B PL B650 111 M. Ablikim et al. (BES Collab.)ABLIKIM 07E PL B652 238 M. Ablikim et al. (BES Collab.)ABLIKIM 07F PL B656 30 M. Ablikim et al. (BES Collab.)ABLIKIM 07I EPJ C52 805 M. Ablikim et al. (BES Collab.)ABLIKIM 07K PR D76 122002 M. Ablikim et al. (BES Collab.)AUBERT 07BE PR D76 111105 B. Aubert et al. (BABAR Collab.)DOBBS 07 PR D76 112001 S. Dobbs et al. (CLEO Collab.)ABLIKIM 06L PRL 97 121801 M. Ablikim et al. (BES Collab.)ABLIKIM 06N PL B641 145 M. Ablikim et al. (BES Collab.)ADAM 06 PRL 96 082004 N.E. Adam et al. (CLEO Collab.)ADAMS 06 PR D73 012002 G.S. Adams et al. (CLEO Collab.)BESSON 06 PRL 96 092002 D. Besson et al. (CLEO Collab.)Also PRL 104 159901 (errat.) D. Besson et al. (CLEO Collab.)BRIERE 06 PR D74 031106 R.A. Briere et al. (CLEO Collab.)COAN 06A PRL 96 182002 T.E. Coan et al. (CLEO Collab.)CRONIN-HEN... 06 PR D74 012005 D. Cronin-Hennessy et al. (CLEO Collab.)HUANG 06A PRL 96 032003 G.S. Huang et al. (CLEO Collab.)BAI 05 PL B605 63 J.Z. Bai et al. (BES Collab.)HE 05 PRL 95 121801 Q. He et al. (CLEO Collab.)Also PRL 96 199903 (errat.) Q. He et al. (CLEO Collab.)ABLIKIM 04F PR D70 077101 M. Ablikim et al. (BES Collab.)ATHAR 04 PR D70 112002 S.B. Athar et al. (CLEO Collab.)CHISTOV 04 PRL 93 051803 R. Chistov et al. (BELLE Collab.)PDG 04 PL B592 1 S. Eidelman et al. (PDG Collab.)BAI 02C PRL 88 101802 J.Z. Bai et al. (BES Collab.)ADLER 88C PRL 60 89 J. Adler et al. (Mark III Collab.)SCHINDLER 80 PR D21 2716 R.H. Shindler et al. (Mark II Collab.)BACINO 78 PRL 40 671 W.J. Baino et al. (SLAC, UCLA, UCI)RAPIDIS 77 PRL 39 526 P.A. Rapidis et al. (LGW Collab.)
ψ2(3823) IG (JPC ) = 0−(2−−)I, J, P need on�rmation.was ψ(3823), X (3823)Seen by BHARDWAJ 13 in B → χ1 γK and ABLIKIM 15S ine+ e− → π+π− γχ1 deays as a narrow peak in the invariantmass distribution of the χ1 γ system. Properties onsistent withthe ψ2(13D2)   state.

ψ2(3823) MASSψ2(3823) MASSψ2(3823) MASSψ2(3823) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3822.2±1.2 OUR AVERAGE3822.2±1.2 OUR AVERAGE3822.2±1.2 OUR AVERAGE3822.2±1.2 OUR AVERAGE3821.7±1.3±0.7 19 ± 5 1 ABLIKIM 15S BES3 e+ e− → π+π−χ1 γ3823.1±1.8±0.7 33 ± 10 2 BHARDWAJ 13 BELL B → χ1 γK1From a simultaneous unbinned maximum likelihood �t of e+ e− → π+π−χ1 γ data(the π+π− reoil mass) taken at √s values of 4.23, 4.26, 4.36, 4.42, and 4.60 GeV tosimulated events inluding both ψ(2S) → χ1 γ and ψ2(3823) → χ1 γ together, withoating mass sale o�set for ψ(2S), oating ψ2(3823) mass, and zero ψ2(3823) width,resulting in a signi�ane of 5.9σ when inluding systemati unertainties.2 From a simultaneous �t to B± → (χ1 γ)K± and B0 → (χ1 γ)K0S with signi�-ane 4.0σ inluding systematis. Correted for the measured ψ(2S) mass using B →
ψ(2S)K → (γχ1)K deays.

ψ2(3823) WIDTHψ2(3823) WIDTHψ2(3823) WIDTHψ2(3823) WIDTHVALUE (MeV) CL% DOCUMENT ID TECN COMMENT
<16<16<16<16 90 1 ABLIKIM 15S BES3 e+ e− → π+π−χ1 γ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<24 90 2 BHARDWAJ 13 BELL B → χ1 γK1From a �t of e+ e− → π+π−χ1 γ data (the π+π− reoil mass) taken at √s valuesof 4.23, 4.26, 4.36, 4.42, and 4.60 GeV to a Breit-Wigner funtion with the mass �xedfrom the likelihood �t above, Gaussian resolution smearing, and oating width.2 From a simultaneous �t to B± → (χ1 γ)K± and B0 → (χ1 γ)K0S with signi�ane4.0σ inluding systematis.

ψ2(3823) DECAY MODESψ2(3823) DECAY MODESψ2(3823) DECAY MODESψ2(3823) DECAY MODESMode Fration (�i /�)�1 χ1 γ seen�2 χ2 γ not seen
ψ2(3823) BRANCHING RATIOSψ2(3823) BRANCHING RATIOSψ2(3823) BRANCHING RATIOSψ2(3823) BRANCHING RATIOS�(χ1 γ)/�total �1/��(χ1 γ)/�total �1/��(χ1 γ)/�total �1/��(χ1 γ)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 33 ± 10 1 BHARDWAJ 13 BELL B+ → χ1 γK+1Reported B(B± → ψ2(3823)K±) × B(ψ2(3823) → γχ1) = (9.7±2.8±1.1)×10−6with statistial signi�ane 3.8σ.�(χ2 γ)/�total �2/��(χ2 γ)/�total �2/��(χ2 γ)/�total �2/��(χ2 γ)/�total �2/�VALUE DOCUMENT ID TECN COMMENTnot seen 1 ABLIKIM 15S BES3 e+ e− → π+π−χ2 γnot seennot seennot seennot seen 2 BHARDWAJ 13 BELL B+ → χ2 γK+1From a simultaneous unbinned maximum likelihood �t of e+ e− → π+π−χ2 γ data(the π+π− reoil mass) taken at √s values of 4.23, 4.26, 4.36, 4.42, and 4.60 GeV tosimulated events inluding both ψ(2S) → χ2 γ and ψ2(3823) → χ2 γ together, withoating mass sale o�set for ψ(2S), ψ2(3823) mass oating (�xed to that above), andzero ψ2(3823) width.2Reported B(B± → ψ2(3823)K±) × B(ψ2(3823) → γχ2) < 3.6 × 10−6 at 90%CL.�(χ2 γ)/�(χ1 γ) �2/�1�(χ2 γ)/�(χ1 γ) �2/�1�(χ2 γ)/�(χ1 γ) �2/�1�(χ2 γ)/�(χ1 γ) �2/�1VALUE CL% DOCUMENT ID TECN COMMENT

<0.41<0.41<0.41<0.41 90 BHARDWAJ 13 BELL B+ → χc1/c2 γK+
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.42 90 1 ABLIKIM 15S BES3 e+ e− → π+π−χ1 γ1From a simultaneous unbinned maximum likelihood �t of e+ e− → π+π−χc1(2) γdata (the π+π− reoil mass) taken at √

s values of 4.23, 4.26, 4.36, 4.42, and 4.60GeV to simulated events inluding both ψ(2S) → χc1(2) γ and ψ2(3823) → χc1(2) γtogether, with oating mass sale o�set for ψ(2S), ψ2(3823) mass oating (�xed to thatabove), and zero ψ2(3823) width.
ψ2(3823) REFERENCESψ2(3823) REFERENCESψ2(3823) REFERENCESψ2(3823) REFERENCESABLIKIM 15S PRL 115 011803 M. Ablikim et al. (BES III Collab.)BHARDWAJ 13 PRL 111 032001 V. Bhardwaj et al. (BELLE Collab.)

χ0(3860) IG (JPC ) = 0+(0 + +)OMITTED FROM SUMMARY TABLEObserved by CHILIKIN 17 using full amplitude analysis of the proesse+ e− → J/ψDD, where D = D0, D+.
χ0(3860) MASSχ0(3860) MASSχ0(3860) MASSχ0(3860) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT3862+26

−32+40
−133862+26

−32+40
−133862+26

−32+40
−133862+26

−32+40
−13 CHILIKIN 17 BELL e+ e− → J/ψDD

χ0(3860) WIDTHχ0(3860) WIDTHχ0(3860) WIDTHχ0(3860) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT201+154
− 67+88

−82201+154
− 67+88

−82201+154
− 67+88

−82201+154
− 67+88

−82 CHILIKIN 17 BELL e+ e− → J/ψDD
χ0(3860) DECAY MODESχ0(3860) DECAY MODESχ0(3860) DECAY MODESχ0(3860) DECAY MODESMode Fration (�i /�)�1 D0D0 seen�2 D+D− seen
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χ0(3860), χ1(3872)

χ0(3860) BRANCHING RATIOSχ0(3860) BRANCHING RATIOSχ0(3860) BRANCHING RATIOSχ0(3860) BRANCHING RATIOS�(D0D0)/�total �1/��(D0D0)/�total �1/��(D0D0)/�total �1/��(D0D0)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen CHILIKIN 17 BELL e+ e− → J/ψD0D0�(D+D−)/�total �2/��(D+D−)/�total �2/��(D+D−)/�total �2/��(D+D−)/�total �2/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen CHILIKIN 17 BELL e+ e− → J/ψD+D−

χ0(3860) REFERENCESχ0(3860) REFERENCESχ0(3860) REFERENCESχ0(3860) REFERENCESCHILIKIN 17 PR D95 112003 K. Chilikin et al. (BELLE Collab.) JPC
χ1(3872) IG (JPC ) = 0+(1 + +)also known as X (3872)This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.First observed by CHOI 03 in B → K π+π− J/ψ(1S) deays as anarrow peak in the invariant mass distribution of the π+π− J/ψ(1S)�nal state. Isovetor hypothesis exluded by AUBERT 05B andCHOI 11.AAIJ 13Q perform a full �ve-dimensional amplitude analysis ofthe angular orrelations between the deay produts in B+ →

χ1(3872)K+ deays, where χ1(3872) → J/ψπ+π− and J/ψ →
µ+µ−, whih unambiguously gives the JPC = 1 ++ assignmentunder the assumption that the π+π− and J/ψ are in an S-wave.AAIJ 15AO extend this analysis with more data to limit D-waveontributions to < 4% at 95% CL.See our note on \Developments in Heavy Quarkonium Spe-trosopy".

χ1(3872) MASS FROM J/ψX MODEχ1(3872) MASS FROM J/ψX MODEχ1(3872) MASS FROM J/ψX MODEχ1(3872) MASS FROM J/ψX MODEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3871.69± 0.17 OUR AVERAGE3871.69± 0.17 OUR AVERAGE3871.69± 0.17 OUR AVERAGE3871.69± 0.17 OUR AVERAGE3871.9 ± 0.7 ±0.2 20 ± 5 ABLIKIM 14 BES3 e+ e− → J/ψπ+π− γ3871.95± 0.48±0.12 0.6k AAIJ 12H LHCB pp → J/ψπ+π−X3871.85± 0.27±0.19 ∼ 170 1 CHOI 11 BELL B → K π+π− J/ψ3873 + 1.8
− 1.6 ±1.3 27 ± 8 2 DEL-AMO-SA...10B BABR B → ωJ/ψK3871.61± 0.16±0.19 6k 2,3 AALTONEN 09AU CDF2 pp → J/ψπ+π−X3871.4 ± 0.6 ±0.1 93.4 AUBERT 08Y BABR B+ → K+ J/ψπ+ π−3868.7 ± 1.5 ±0.4 9.4 AUBERT 08Y BABR B0 → K0S J/ψπ+π−3871.8 ± 3.1 ±3.0 522 2,4 ABAZOV 04F D0 pp → J/ψπ+π−X

• • • We do not use the following data for averages, �ts, limits, et. • • •3868.6 ± 1.2 ±0.2 8 5 AUBERT 06 BABR B0 → K0S J/ψπ+π−3871.3 ± 0.6 ±0.1 61 5 AUBERT 06 BABR B− → K− J/ψπ+ π−3873.4 ± 1.4 25 6 AUBERT 05R BABR B+ → K+ J/ψπ+ π−3871.3 ± 0.7 ±0.4 730 2,7 ACOSTA 04 CDF2 pp → J/ψπ+π−X3872.0 ± 0.6 ±0.5 36 8 CHOI 03 BELL B → K π+π− J/ψ3836 ±13 58 2,9 ANTONIAZZI 94 E705 300 π±Li →J/ψπ+π−X1The mass di�erene for the χ1(3872) produed in B+ and B0 deays is (−0.71 ±0.96 ± 0.19) MeV.2Width onsistent with detetor resolution.3A possible equal mixture of two states with a mass di�erene greater than 3.6 MeV/2is exluded at 95% CL.4Calulated from the orresponding mχ1(3872) − mJ/ψ using mJ/ψ=3096.916 MeV.5Calulated from the orresponding mχ1(3872) − mψ(2S) using mψ(2S) = 3686.093MeV. Superseded by AUBERT 08Y.6 Calulated from the orresponding mχ1(3872) − mψ(2S) using mψ(2S) =3685.96MeV. Superseded by AUBERT 06.7 Superseded by AALTONEN 09AU.8 Superseded by CHOI 11.9A lower mass value an be due to an inorret momentum sale for soft pions.
χ1(3872) MASS FROM D∗0D0 MODEχ1(3872) MASS FROM D∗0D0 MODEχ1(3872) MASS FROM D∗0D0 MODEχ1(3872) MASS FROM D∗0D0 MODEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •3872.9+0.6
−0.4+0.4

−0.5 50 1,2 AUSHEV 10 BELL B → D∗0D0K3875.1+0.7
−0.5±0.5 33 ± 6 2 AUBERT 08B BABR B → D∗0D0K3875.2±0.7+0.9

−1.8 24 ± 6 2,3 GOKHROO 06 BELL B → D0D0π0K1Calulated from the measured mχ1(3872)−mD∗0−mD0 = 1.1+0.6
−0.4+0.1

−0.3 MeV.

2Experiments report D∗0D0 invariant mass above D∗0D0 threshold beause D∗0 deayproduts are kinematially onstrained to the D∗0 mass, even though the D∗0 may deayo�-shell.3 Superseded by AUSHEV 10. mχ1(3872) − mJ/ψmχ1(3872) − mJ/ψmχ1(3872) − mJ/ψmχ1(3872) − mJ/ψVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT774.9±3.1±3.0774.9±3.1±3.0774.9±3.1±3.0774.9±3.1±3.0 522 ABAZOV 04F D0 pp → J/ψπ+π−Xmχ1(3872) − mψ(2S)mχ1(3872) − mψ(2S)mχ1(3872) − mψ(2S)mχ1(3872) − mψ(2S)VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •187.4±1.4 25 1 AUBERT 05R BABR B+ → K+ J/ψπ+ π−1Superseded by AUBERT 06.

χ1(3872) WIDTHχ1(3872) WIDTHχ1(3872) WIDTHχ1(3872) WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT
<1.2<1.2<1.2<1.2 90 CHOI 11 BELL B → K π+π− J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.4 90 ABLIKIM 14 BES3 e+ e− → J/ψπ+π− γ

<3.3 90 AUBERT 08Y BABR B+ → K+ J/ψπ+π−
<4.1 90 69 AUBERT 06 BABR B → K π+π− J/ψ
<2.3 90 36 1CHOI 03 BELL B → K π+π− J/ψ1Superseded by CHOI 11.
χ1(3872) WIDTH FROM D∗0D0 MODEχ1(3872) WIDTH FROM D∗0D0 MODEχ1(3872) WIDTH FROM D∗0D0 MODEχ1(3872) WIDTH FROM D∗0D0 MODEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •3.9+2.8

−1.4+0.2
−1.1 50 1 AUSHEV 10 BELL B → D∗0D0K3.0+1.9

−1.4±0.9 33 ± 6 AUBERT 08B BABR B → D∗0D0K1With a measured value of B(B → χ1(3872)K) × B(χ1(3872) → D∗0D0) =(0.80 ± 0.20 ± 0.10)× 10−4, assumed to be equal for both harged and neutral modes.
χ1(3872) DECAY MODESχ1(3872) DECAY MODESχ1(3872) DECAY MODESχ1(3872) DECAY MODESMode Fration (�i /�)�1 e+ e−�2 π+π− J/ψ(1S) > 3.2 %�3 ρ0 J/ψ(1S)�4 ωJ/ψ(1S) > 2.3 %�5 D0D0π0 >40 %�6 D∗0D0 >30 %�7 γ γ�8 D0D0�9 D+D−�10 γχ1�11 γχ2�12 γ J/ψ > 7 × 10−3�13 γψ(2S) > 4 %�14 π+π−η (1S) not seen�15 π+π−χ1 not seen�16 pp not seenC-violating deaysC-violating deaysC-violating deaysC-violating deays�17 ηJ/ψ

χ1(3872) PARTIAL WIDTHSχ1(3872) PARTIAL WIDTHSχ1(3872) PARTIAL WIDTHSχ1(3872) PARTIAL WIDTHS�(e+ e−) �1�(e+ e−) �1�(e+ e−) �1�(e+ e−) �1VALUE (eV) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 4.3 90 1 ABLIKIM 15V BES3 4.0{4.4 e+ e− → π+π− J/ψ
<280 90 2 YUAN 04 RVUE e+ e− → π+π− J/ψ1ABLIKIM 15V reports this limit from the measurement of �(χ1(3872) →

π+π− J/ψ(1S)) × �(χ1(3872) → e+ e−)/� < 0.13 eV using �(χ1(3872) →
π+π− J/ψ(1S))/� = 3%.2Using BAI 98E data on e+ e− → π+π− ℓ+ ℓ−. Assuming that �(π+π− J/ψ) of
χ1(3872) is the same as that of ψ(2S) (85.4 keV).

χ1(3872) �(i)�(e+ e−)/�(total)χ1(3872) �(i)�(e+ e−)/�(total)χ1(3872) �(i)�(e+ e−)/�(total)χ1(3872) �(i)�(e+ e−)/�(total)�(π+π− J/ψ(1S)) × �(e+ e−)/�total �2�1/��(π+π− J/ψ(1S)) × �(e+ e−)/�total �2�1/��(π+π− J/ψ(1S)) × �(e+ e−)/�total �2�1/��(π+π− J/ψ(1S)) × �(e+ e−)/�total �2�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
< 0.13< 0.13< 0.13< 0.13 90 ABLIKIM 15V BES3 4.0{4.4 e+ e− → π+π− J/ψ
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χ1(3872)

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 6.2 90 1,2 AUBERT 05D BABR 10.6 e+ e− →K+K−π+π− γ
< 8.3 90 2 DOBBS 05 CLE3 e+ e− → π+π− J/ψ
<10 90 3 YUAN 04 RVUE e+ e− → π+π− J/ψ1Using B(χ1(3872) → J/ψπ+ π−) · B(J/ψ → µ+µ−) · �(χ1(3872) → e+ e−)

< 0.37 eV from AUBERT 05D and B(J/ψ → µ+µ−) = 0.0588 ± 0.0010 from thePDG 04.2Assuming χ1(3872) has JPC = 1−−.3Using BAI 98E data on e+ e− → π+π− ℓ+ ℓ−. From theoretial alulation of theprodution ross setion and using B(J/ψ → µ+µ−) = (5.88 ± 0.10)%.
χ1(3872) �(i)�(γ γ)/�(total)χ1(3872) �(i)�(γ γ)/�(total)χ1(3872) �(i)�(γ γ)/�(total)χ1(3872) �(i)�(γ γ)/�(total)�(π+π− J/ψ(1S)) × �(γ γ)/�total �2�7/��(π+π− J/ψ(1S)) × �(γ γ)/�total �2�7/��(π+π− J/ψ(1S)) × �(γ γ)/�total �2�7/��(π+π− J/ψ(1S)) × �(γ γ)/�total �2�7/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<12.9 90 1 DOBBS 05 CLE3 e+ e− → π+π− J/ψγ1Assuming χ1(3872) has positive C parity and spin 0.�(ωJ/ψ(1S)) × �(γ γ)/�total �4�7/��(ωJ/ψ(1S)) × �(γ γ)/�total �4�7/��(ωJ/ψ(1S)) × �(γ γ)/�total �4�7/��(ωJ/ψ(1S)) × �(γ γ)/�total �4�7/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.7 90 1 LEES 12AD BABR e+ e− → e+ e−ωJ/ψ1Assuming χ1(3872) has spin 2.�(π+π−η (1S)) × �(γ γ)/�total �14�7/��(π+π−η (1S)) × �(γ γ)/�total �14�7/��(π+π−η (1S)) × �(γ γ)/�total �14�7/��(π+π−η (1S)) × �(γ γ)/�total �14�7/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<11.1<11.1<11.1<11.1 90 LEES 12AE BABR e+ e− →e+ e−π+π− η

χ1(3872) BRANCHING RATIOSχ1(3872) BRANCHING RATIOSχ1(3872) BRANCHING RATIOSχ1(3872) BRANCHING RATIOS�(π+π− J/ψ(1S))/�total �2/��(π+π− J/ψ(1S))/�total �2/��(π+π− J/ψ(1S))/�total �2/��(π+π− J/ψ(1S))/�total �2/�VALUE EVTS DOCUMENT ID TECN COMMENT
>0.032>0.032>0.032>0.032 93 ± 17 1 AUBERT 08Y BABR B → χ1(3872)K
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 151 2 BALA 15 BELL B → χ1(3872)K π

>0.05 30 3 AUBERT 05R BABR B+ → K+π+π− J/ψ
>0.05 36 ± 7 4 CHOI 03 BELL B+ → K+π+π− J/ψ1AUBERT 08Y reports [�(χ1(3872) → π+π− J/ψ(1S))/�total℄ × [B(B+ →

χ1(3872)K+)℄ = (8.4± 1.5± 0.7)×10−6 whih we divide by our best value B(B+ →
χ1(3872)K+) < 2.6× 10−4.2BALA 15 reports B(χ1(3872) → π+π− J/ψ) × B(B0 → χ1(3872)K+π−)= (7.9 ± 1.3 ± 0.4) × 10−6 and B(χ1(3872) → π+π− J/ψ) × B(B+ →
χ1(3872)K0π+) = (10.6 ± 3.0 ± 0.9)× 10−6.3 Superseded by AUBERT 08Y. AUBERT 05R reports [�(χ1(3872) → π+π− J/ψ(1S))/�total℄ × [B(B+ → χ1(3872)K+)℄ = (1.28 ± 0.41)× 10−5 whih we divide by ourbest value B(B+ → χ1(3872)K+) < 2.6× 10−4.4CHOI 03 reports [�(χ1(3872) → π+π− J/ψ(1S))/�total℄ × [B(B+ →
χ1(3872)K+)℄ / [B(B+ → ψ(2S)K+)℄ / [B(ψ(2S) → J/ψ(1S)π+π−)℄ =0.063 ± 0.012 ± 0.007 whih we multiply or divide by our best values B(B+ →
χ1(3872)K+) < 2.6 × 10−4, B(B+ → ψ(2S)K+) = (6.21 ± 0.23) × 10−4,B(ψ(2S) → J/ψ(1S)π+π−) = (34.67 ± 0.30)× 10−2.�(ωJ/ψ(1S))/�total �4/��(ωJ/ψ(1S))/�total �4/��(ωJ/ψ(1S))/�total �4/��(ωJ/ψ(1S))/�total �4/�VALUE EVTS DOCUMENT ID TECN COMMENT

>0.023>0.023>0.023>0.023 21± 7 1 DEL-AMO-SA...10B BABR B+ → ωJ/ψK+1DEL-AMO-SANCHEZ 10B reports [�(χ1(3872) → ωJ/ψ(1S))/�total℄ × [B(B+ →
χ1(3872)K+)℄ = (6 ± 2 ± 1) × 10−6 whih we divide by our best value B(B+ →
χ1(3872)K+) < 2.6 × 10−4. DEL-AMO-SANCHEZ 10B also reports B(B0 →
χ1(3872)K0) × B(χ1(3872) → J/ψω) = (6 ± 3 ± 1)× 10−6.�(ωJ/ψ(1S))/�(π+π− J/ψ(1S)) �4/�2�(ωJ/ψ(1S))/�(π+π− J/ψ(1S)) �4/�2�(ωJ/ψ(1S))/�(π+π− J/ψ(1S)) �4/�2�(ωJ/ψ(1S))/�(π+π− J/ψ(1S)) �4/�2VALUE DOCUMENT ID TECN COMMENT0.8±0.30.8±0.30.8±0.30.8±0.3 1 DEL-AMO-SA...10B BABR B → ωJ/ψK1Statistial and systemati errors added in quadrature. Uses the values of B(B →
χ1(3872)K) × B(χ1(3872) → J/ψπ+ π−) reported in AUBERT 08Y, taking intoaount the ommon systematis.�(D0D0π0)/�total �5/��(D0D0π0)/�total �5/��(D0D0π0)/�total �5/��(D0D0π0)/�total �5/�VALUE EVTS DOCUMENT ID TECN COMMENT

>0.4>0.4>0.4>0.4 17 ± 5 1 GOKHROO 06 BELL B+ → D0D0π0K+1GOKHROO 06 reports [�(χ1(3872) → D0D0π0)/�total℄ × [B(B+ →
χ1(3872)K+)℄ = (1.02 ± 0.31+0.21

−0.29) × 10−4 whih we divide by our best valueB(B+ → χ1(3872)K+) < 2.6× 10−4.

�(D0D0π0)/�(π+π− J/ψ(1S)) �5/�2�(D0D0π0)/�(π+π− J/ψ(1S)) �5/�2�(D0D0π0)/�(π+π− J/ψ(1S)) �5/�2�(D0D0π0)/�(π+π− J/ψ(1S)) �5/�2VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 GOKHROO 06 BELL B → D0D0π0K
• • • We do not use the following data for averages, �ts, limits, et. • • •seen AUSHEV 10 BELL B → D0D0π0K1May not neessarily be the same state as that observed in the J/ψπ+ π− mode. Su-persedes CHISTOV 04.�(D∗0D0)/�total �6/��(D∗0D0)/�total �6/��(D∗0D0)/�total �6/��(D∗0D0)/�total �6/�VALUE EVTS DOCUMENT ID TECN COMMENT
>0.30>0.30>0.30>0.30 41+9

−8 1 AUSHEV 10 BELL B+ → D∗0D0K+
• • • We do not use the following data for averages, �ts, limits, et. • • •
>0.6 27 ± 6 2 AUBERT 08B BABR B+ → D∗0D0K+1AUSHEV 10 reports [�(χ1(3872) → D∗0D0)/�total℄ × [B(B+ → χ1(3872)K+)℄= (0.77 ± 0.16 ± 0.10) × 10−4 whih we divide by our best value B(B+ →

χ1(3872)K+) < 2.6× 10−4.2AUBERT 08B reports [�(χ1(3872) → D∗0D0)/�total℄ × [B(B+ → χ1(3872)K+)℄= (1.67 ± 0.36 ± 0.47) × 10−4 whih we divide by our best value B(B+ →
χ1(3872)K+) < 2.6× 10−4.�(D0D0)/�(π+π− J/ψ(1S)) �8/�2�(D0D0)/�(π+π− J/ψ(1S)) �8/�2�(D0D0)/�(π+π− J/ψ(1S)) �8/�2�(D0D0)/�(π+π− J/ψ(1S)) �8/�2VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •not seen CHISTOV 04 BELL B → KD0D0�(D+D−)/�(π+π− J/ψ(1S)) �9/�2�(D+D−)/�(π+π− J/ψ(1S)) �9/�2�(D+D−)/�(π+π− J/ψ(1S)) �9/�2�(D+D−)/�(π+π− J/ψ(1S)) �9/�2VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen CHISTOV 04 BELL B → KD+D−�(γχ1)/�(π+π− J/ψ(1S)) �10/�2�(γχ1)/�(π+π− J/ψ(1S)) �10/�2�(γχ1)/�(π+π− J/ψ(1S)) �10/�2�(γχ1)/�(π+π− J/ψ(1S)) �10/�2VALUE CL% DOCUMENT ID TECN COMMENTnot seen 1 BHARDWAJ 13 BELL B+ → χ1 γK+
<0.89<0.89<0.89<0.89 90 CHOI 03 BELL B → K π+π− J/ψ1Reported B(B± → χ1(3872)K±) × B(χ1(3872) → γχ1) < 1.9× 10−6 at 90%CL.�(γχ2)/�(π+π− J/ψ(1S)) �11/�2�(γχ2)/�(π+π− J/ψ(1S)) �11/�2�(γχ2)/�(π+π− J/ψ(1S)) �11/�2�(γχ2)/�(π+π− J/ψ(1S)) �11/�2VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen 1 BHARDWAJ 13 BELL B± → χ2 γK+1Reported B(B± → χ1(3872)K±) × B(χ1(3872) → γχ2) < 6.7× 10−6 at 90%CL.�(γ J/ψ)/�total �12/��(γ J/ψ)/�total �12/��(γ J/ψ)/�total �12/��(γ J/ψ)/�total �12/�VALUE EVTS DOCUMENT ID TECN COMMENT
>7 × 10−3>7 × 10−3>7 × 10−3>7 × 10−3 1 BHARDWAJ 11 BELL B± → γ J/ψK±
• • • We do not use the following data for averages, �ts, limits, et. • • •
>0.011 20 2 AUBERT 09B BABR B+ → γ J/ψK+
>0.013 19 3 AUBERT,BE 06M BABR B+ → γ J/ψK+1BHARDWAJ 11 reports [�(χ1(3872) → γ J/ψ)/�total℄ × [B(B+ → χ1(3872)K+)℄= (1.78+0.48

−0.44 ± 0.12) × 10−6 whih we divide by our best value B(B+ →
χ1(3872)K+) < 2.6× 10−4.2AUBERT 09B reports [�(χ1(3872) → γ J/ψ)/�total℄ × [B(B+ → χ1(3872)K+)℄= (2.8± 0.8± 0.1)×10−6 whih we divide by our best value B(B+ → χ1(3872)K+)
< 2.6× 10−4.3 Superseded by AUBERT 09B. AUBERT,BE 06M reports [�(χ1(3872) → γ J/ψ)/�total℄
× [B(B+ → χ1(3872)K+)℄ = (3.3 ± 1.0 ± 0.3)× 10−6 whih we divide by our bestvalue B(B+ → χ1(3872)K+) < 2.6× 10−4.�(γψ(2S))/�total �13/��(γψ(2S))/�total �13/��(γψ(2S))/�total �13/��(γψ(2S))/�total �13/�VALUE EVTS DOCUMENT ID TECN COMMENTseen 36 ± 9 1 AAIJ 14AH LHCB B+ → γψ(2S)K+

>0.04>0.04>0.04>0.04 25 ± 7 2 AUBERT 09B BABR B+ → γψ(2S)K+
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 3 BHARDWAJ 11 BELL B+ → γψ(2S)K+1From 36.4 ± 9.0 events of χ1(3872) → J/ψγ deays with a statistial signi�ane of4.4σ.2AUBERT 09B reports [�(χ1(3872) → γψ(2S))/�total℄ × [B(B+ → χ1(3872)K+)℄= (9.5± 2.7± 0.6)×10−6 whih we divide by our best value B(B+ → χ1(3872)K+)

< 2.6× 10−4.3BHARDWAJ 11 reports B(B+ → K+χ1(3872))× B(χ1 → γψ(2S))< 3.45×10−6at 90% CL.�(γψ(2S))/�(γ J/ψ) �13/�12�(γψ(2S))/�(γ J/ψ) �13/�12�(γψ(2S))/�(γ J/ψ) �13/�12�(γψ(2S))/�(γ J/ψ) �13/�12VALUE CL% EVTS DOCUMENT ID TECN COMMENT2.6 ±0.6 OUR AVERAGE2.6 ±0.6 OUR AVERAGE2.6 ±0.6 OUR AVERAGE2.6 ±0.6 OUR AVERAGE2.46±0.64±0.29 36 ± 9 1 AAIJ 14AH LHCB B+ → γψ(2S)K+3.4 ±1.4 AUBERT 09B BABR B+ → γ   K ′
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.1 90 BHARDWAJ 11 BELL B+ → γψ(2S)K+
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χ1(3872),Z(3900)1From 36.4 ± 9.0 events of χ1(3872) → J/ψγ deays with a statistial signi�ane of4.4σ.�(π+π−χ1)/�total �15/��(π+π−χ1)/�total �15/��(π+π−χ1)/�total �15/��(π+π−χ1)/�total �15/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen 1 BHARDWAJ 16 BELL B+ → π+π−χ1K+1BHARDWAJ 16 quotes B(B+ → χ1(3872)K+)·B(χ1(3872) → π+π−χ1) <1.5× 10−6 at 90% CL.�(pp)/�total �16/��(pp)/�total �16/��(pp)/�total �16/��(pp)/�total �16/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen 1 AAIJ 17AD LHCB pp → B+X → ppK+X1AAIJ 17AD reports B(B+ → χ1(3872)K+ → ppK+)/B(B+ → J/ψK+ → ppK+)

< 2.0 (2.5) × 10−3 at 90% (95%) CL.�(pp)/�(π+π− J/ψ(1S)) �16/�2�(pp)/�(π+π− J/ψ(1S)) �16/�2�(pp)/�(π+π− J/ψ(1S)) �16/�2�(pp)/�(π+π− J/ψ(1S)) �16/�2VALUE CL% DOCUMENT ID TECN COMMENT
<2.0× 10−3<2.0× 10−3<2.0× 10−3<2.0× 10−3 95 1 AAIJ 13S LHCB B+ → ppK+1AAIJ 13S reports [�(χ1(3872) → pp)/�(χ1(3872) → π+π− J/ψ(1S))℄ ×[B(B+ → χ1(3872)K+, χ1 → J/ψπ+π−)℄ < 1.7 × 10−8 whih we divideby our best value B(B+ → χ1(3872)K+, χ1 → J/ψπ+ π−) = 8.6× 10−6.C-violating deaysC-violating deaysC-violating deaysC-violating deays�(ηJ/ψ)/�(π+π− J/ψ(1S)) �17/�2�(ηJ/ψ)/�(π+π− J/ψ(1S)) �17/�2�(ηJ/ψ)/�(π+π− J/ψ(1S)) �17/�2�(ηJ/ψ)/�(π+π− J/ψ(1S)) �17/�2VALUE CL% DOCUMENT ID TECN COMMENT
<0.4<0.4<0.4<0.4 90 1,2 IWASHITA 14 BELL B → K ηJ/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.6 90 AUBERT 04Y BABR B → K ηJ/ψ1 IWASHITA 14 reports [�(χ1(3872) → ηJ/ψ)/�(χ1(3872) → π+π− J/ψ(1S))℄ ×[B(B+ → χ1(3872)K+, χ1 → J/ψπ+π−)℄ < 3.8 × 10−6 whih we divide byour best value B(B+ → χ1(3872)K+, χ1 → J/ψπ+π−) = 8.6× 10−6.2 IWASHITA 14 also sans the ηJ/ψ mass range 3.8{4.75 GeV and sets upper limits forB(B± → χ1(3872)K±)×B(χ1(3872) → ηJ/ψ) in 5 MeV intervals.

χ1(3872) REFERENCESχ1(3872) REFERENCESχ1(3872) REFERENCESχ1(3872) REFERENCESAAIJ 17AD PL B769 305 R. Aaij et al. (LHCb Collab.)BHARDWAJ 16 PR D93 052016 V. Bhardwaj et al. (BELLE Collab.)AAIJ 15AO PR D92 011102 R. Aaij et al. (LHCb Collab.)ABLIKIM 15V PL B749 414 M. Ablikim et al. (BES III Collab.)BALA 15 PR D91 051101 A. Bala et al. (BELLE Collab.)AAIJ 14AH NP B886 665 R. Aaij et al. (LHCb Collab.)ABLIKIM 14 PRL 112 092001 M. Ablikim et al. (BES III Collab.)IWASHITA 14 PTEP 2014 043C01 T. Iwashita et al. (BELLE Collab.)AAIJ 13Q PRL 110 222001 R. Aaij et al. (LHCb Collab.) JPAAIJ 13S EPJ C73 2462 R. Aaij et al. (LHCb Collab.)BHARDWAJ 13 PRL 111 032001 V. Bhardwaj et al. (BELLE Collab.)AAIJ 12H EPJ C72 1972 R. Aaij et al. (LHCb Collab.)LEES 12AD PR D86 072002 J.P. Lees et al. (BABAR Collab.)LEES 12AE PR D86 092005 J.P. Lees et al. (BABAR Collab.)BHARDWAJ 11 PRL 107 091803 V. Bhardwaj et al. (BELLE Collab.)CHOI 11 PR D84 052004 S.-K. Choi et al. (BELLE Collab.)AUSHEV 10 PR D81 031103 T. Aushev et al. (BELLE Collab.)DEL-AMO-SA... 10B PR D82 011101 P. del Amo Sanhez et al. (BABAR Collab.)AALTONEN 09AU PRL 103 152001 T. Aaltonen et al. (CDF Collab.)AUBERT 09B PRL 102 132001 B. Aubert et al. (BABAR Collab.)AUBERT 08B PR D77 011102 B. Aubert et al. (BABAR Collab.)AUBERT 08Y PR D77 111101 B. Aubert et al. (BABAR Collab.)AUBERT 06 PR D73 011101 B. Aubert et al. (BABAR Collab.)AUBERT,BE 06M PR D74 071101 B. Aubert et al. (BABAR Collab.)GOKHROO 06 PRL 97 162002 G. Gokhroo et al. (BELLE Collab.)AUBERT 05B PR D71 031501 B. Aubert et al. (BABAR Collab.)AUBERT 05D PR D71 052001 B. Aubert et al. (BABAR Collab.)AUBERT 05R PR D71 071103 B. Aubert et al. (BABAR Collab.)DOBBS 05 PRL 94 032004 S. Dobbs et al. (CLEO Collab.)ABAZOV 04F PRL 93 162002 V.M. Abazov et al. (D0 Collab.)ACOSTA 04 PRL 93 072001 D. Aosta et al. (CDF Collab.)AUBERT 04Y PRL 93 041801 B. Aubert et al. (BABAR Collab.)CHISTOV 04 PRL 93 051803 R. Chistov et al. (BELLE Collab.)PDG 04 PL B592 1 S. Eidelman et al. (PDG Collab.)YUAN 04 PL B579 74 C.Z. Yuan et al.CHOI 03 PRL 91 262001 S.-K. Choi et al. (BELLE Collab.)BAI 98E PR D57 3854 J.Z. Bai et al. (BES Collab.)ANTONIAZZI 94 PR D50 4258 L. Antoniazzi et al. (E705 Collab.)Z(3900) IG (JPC ) = 1+(1 +−)was X (3900)Properties inompatible with a qq struture (exoti state). See thereview on non-q q states.Charged Z (3900) seen as a peak in the invariant mass distributionof the J/ψπ± system by BES III (ABLIKIM 13T) in e+ e− →
π+π− J/ψ at .m. energy of 4.26 GeV and by radiative return frome+ e− ollisions at √s from 9.46 to 10.86 GeV at Belle (LIU 13B).Partial wave analysis of ABLIKIM 17J determines JP = 1+ withmore than 7 σ signi�ane. Neutral Z (3900) seen in the J/ψπ0invariant mass distribution in e+ e− → π0π0 J/ψ at .m. energiesof 4.23, 4.26, and 4.36 GeV by BES III (ABLIKIM 15U) and at

4.17 GeV by XIAO 13A. Peaks in (DD∗)0,± reported by BES III(ABLIKIM 14A, ABLIKIM 15AB) are assumed to be related.Z (3900) MASSZ (3900) MASSZ (3900) MASSZ (3900) MASSVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT3886.6±2.4 OUR AVERAGE3886.6±2.4 OUR AVERAGE3886.6±2.4 OUR AVERAGE3886.6±2.4 OUR AVERAGE Error inludes sale fator of 1.6. See the ideogram below.3885.7+4.3
−5.7± 8.4 1 ABLIKIM 15AB BES3 0 e+ e− → π0 (DD∗)03881.7±1.6± 1.6 1.2k 1 ABLIKIM 15AC BES3 ± e+ e− → π± (DD∗)∓3894.8±2.3± 3.2 356 1 ABLIKIM 15U BES3 0 e+ e− → π0π0 J/ψ3883.9±1.5± 4.2 1.2k 1 ABLIKIM 14A BES3 ± e+ e− → π± (DD∗)∓3899.0±3.6± 4.9 307 1 ABLIKIM 13T BES3 ± e+ e− → π+π− J/ψ3894.5±6.6± 4.5 159 1 LIU 13B BELL ± e+ e− → γπ+π− J/ψ3886 ±4 ± 2 81 1,2 XIAO 13A ± 4.17 e+ e− →

π+π− J/ψ3904 ±9 ± 5 25 1,2 XIAO 13A 0 4.17 e+ e− →
π0π0 J/ψ

• • • We do not use the following data for averages, �ts, limits, et. • • •3881.2±4.2±52.7 6k 3 ABLIKIM 17J BES3 ± e+ e− → π+π− J/ψ1Negleting interferene between the Z (3900) and non-resonant ontinuum.2For M2(π+π−) < 0.65 GeV2. Obtained by analyzing CLEO- data but not authoredby the CLEO Collaboration.3Pole mass obtained from a �t to a Flatte-like formula.
WEIGHTED AVERAGE
3886.6±2.4 (Error scaled by 1.6)

XIAO 13A 2.8
XIAO 13A 0.0
LIU 13B BELL 1.0
ABLIKIM 13T BES3 4.1
ABLIKIM 14A BES3 0.4
ABLIKIM 15U BES3 4.3
ABLIKIM 15AC BES3 4.8
ABLIKIM 15AB BES3 0.0

χ2

      17.4
(Confidence Level = 0.015)

3860 3880 3900 3920 3940Z (3900) MASS (MeV)Z (3900) WIDTHZ (3900) WIDTHZ (3900) WIDTHZ (3900) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT28.2± 2.6 OUR AVERAGE28.2± 2.6 OUR AVERAGE28.2± 2.6 OUR AVERAGE28.2± 2.6 OUR AVERAGE51.8± 4.6±36.0 6 k 1 ABLIKIM 17J BES3 ± e+ e− → π+π− J/ψ35 +11
−12 ±15 2 ABLIKIM 15AB BES3 0 e+ e− → π0 (DD∗)026.6± 2.0± 2.1 1248 2 ABLIKIM 15AC BES3 ± e+ e− → π± (DD∗)∓29.6± 8.2± 8.2 356 2 ABLIKIM 15U BES3 0 e+ e− → π0π0 J/ψ24.8± 3.3±11.0 1212 2 ABLIKIM 14A BES3 ± e+ e− → π± (DD∗)∓46 ±10 ±20 307 2 ABLIKIM 13T BES3 ± e+ e− → π+π− J/ψ63 ±24 ±26 159 2 LIU 13B BELL ± e+ e− → γπ+π− J/ψ37 ± 4 ± 8 81 2,3 XIAO 13A ± 4.17 e+ e− →

π+π− J/ψ1Pole width obtained from a �t to a Flatte-like formula.2Negleting interferene between the Z (3900) and non-resonant ontinuum.3For M2(π+π−) < 0.65 GeV2. Obtained by analyzing CLEO- data but not authoredby the CLEO Collaboration.Z (3900) DECAY MODESZ (3900) DECAY MODESZ (3900) DECAY MODESZ (3900) DECAY MODESMode Fration (�i /�)�1 J/ψπ seen�2 h π± not seen�3 η π+π− not seen�4 (DD∗)± seen�5 D0D∗−+ .. seen�6 D−D∗0+ .. seen�7 ωπ± not seen�8 J/ψη not seen�9 D+D∗−+ . seen�10 D0D∗0+ . seen



1585158515851585See key on page 885 Meson Partile ListingsZ(3900), X (3915)Z (3900) BRANCHING RATIOSZ (3900) BRANCHING RATIOSZ (3900) BRANCHING RATIOSZ (3900) BRANCHING RATIOS�(J/ψπ
)/�total �1/��(J/ψπ
)/�total �1/��(J/ψπ
)/�total �1/��(J/ψπ
)/�total �1/�VALUE CL% EVTS DOCUMENT ID TECN CHG COMMENTseen 356 ABLIKIM 15U BES3 0 e+ e− → π0π0 J/ψseenseenseenseen 307 ABLIKIM 13T BES3 ± e+ e− → π+π− J/ψseen 25 1 XIAO 13A 0 4.17 e+ e− →

π0π0 J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 90 2 ADOLPH 15D COMP ± γN → J/ψπ±N1Obtained by analyzing CLEO- data but not authored by the CLEO Collaboration.2ADOLPH 15D measure B(Z (3900)± → J/ψπ±) σ(γN → Z (3900)±N)/σ(γN →J/ψN) < 3.7× 10−3 at 90% CL.�(h π±)/�total �2/��(h π±)/�total �2/��(h π±)/�total �2/��(h π±)/�total �2/�VALUE DOCUMENT ID TECN CHG COMMENTnot seennot seennot seennot seen ABLIKIM 13X BES3 ± e+ e− → h π+π−�(η π+π−

)/�total �3/��(η π+π−
)/�total �3/��(η π+π−
)/�total �3/��(η π+π−
)/�total �3/�VALUE DOCUMENT ID TECN CHG COMMENTnot seennot seennot seennot seen 1 VINOKUROVA 15 BELL 0 B+ → K+ η π+π−1VINOKUROVA 15 reports B(B+ → K+Z (3900)0) × B(X → η π+π−) < 4.7×10−5 at 90% CL.�((DD∗)±)/�(J/ψπ

) �4/�1�((DD∗)±)/�(J/ψπ
) �4/�1�((DD∗)±)/�(J/ψπ
) �4/�1�((DD∗)±)/�(J/ψπ
) �4/�1VALUE DOCUMENT ID TECN CHG COMMENT6.2±1.1±2.76.2±1.1±2.76.2±1.1±2.76.2±1.1±2.7 1 ABLIKIM 14A BES3 ± e+ e− → π± (DD∗)∓1Assuming the same origin of the (DD∗)± and π± J/ψ deay modes.�(D0D∗−+ ..)/�total �5/��(D0D∗−+ ..)/�total �5/��(D0D∗−+ ..)/�total �5/��(D0D∗−+ ..)/�total �5/�VALUE DOCUMENT ID TECN CHG COMMENTseenseenseenseen ABLIKIM 15AC BES3 ± e+ e− → π+D0D∗−+ ..seenseenseenseen ABLIKIM 14A BES3 ± e+ e− → π+D0D∗−+ ..�(D−D∗0+ ..)/�total �6/��(D−D∗0+ ..)/�total �6/��(D−D∗0+ ..)/�total �6/��(D−D∗0+ ..)/�total �6/�VALUE DOCUMENT ID TECN CHG COMMENTseenseenseenseen ABLIKIM 15AC BES3 ± e+ e− → π+D−D∗0+ ..seenseenseenseen ABLIKIM 14A BES3 ± e+ e− → π+D−D∗0+ ..�(ωπ±

)/�total �7/��(ωπ±
)/�total �7/��(ωπ±
)/�total �7/��(ωπ±
)/�total �7/�VALUE DOCUMENT ID TECN CHG COMMENTnot seennot seennot seennot seen ABLIKIM 15R BES3 ± e+ e− → ωπ+π−�(J/ψη
)/�total �8/��(J/ψη
)/�total �8/��(J/ψη
)/�total �8/��(J/ψη
)/�total �8/�VALUE DOCUMENT ID TECN CHG COMMENTnot seennot seennot seennot seen ABLIKIM 15Q BES3 0 4.0{4.6 e+ e− → J/ψηπ0�(J/ψη
)/�(J/ψπ

) �8/�1�(J/ψη
)/�(J/ψπ

) �8/�1�(J/ψη
)/�(J/ψπ

) �8/�1�(J/ψη
)/�(J/ψπ

) �8/�1VALUE CL% DOCUMENT ID TECN CHG COMMENT
<0.15 90 ABLIKIM 15Q BES3 0 4.226 e+ e− → J/ψηπ0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.65 90 ABLIKIM 15Q BES3 0 4.257 e+ e− → J/ψηπ0�(D+D∗−+ .)/�total �9/��(D+D∗−+ .)/�total �9/��(D+D∗−+ .)/�total �9/��(D+D∗−+ .)/�total �9/�VALUE DOCUMENT ID TECN CHG COMMENTseenseenseenseen ABLIKIM 15AB BES3 0 e+ e− → π0 (DD∗)0�(D0D∗0+ .)/�total �10/��(D0D∗0+ .)/�total �10/��(D0D∗0+ .)/�total �10/��(D0D∗0+ .)/�total �10/�VALUE DOCUMENT ID TECN CHG COMMENTseenseenseenseen ABLIKIM 15AB BES3 0 e+ e− → π0 (DD∗)0�(D+D∗−+ .)/�(D0D∗0+ .) �9/�10�(D+D∗−+ .)/�(D0D∗0+ .) �9/�10�(D+D∗−+ .)/�(D0D∗0+ .) �9/�10�(D+D∗−+ .)/�(D0D∗0+ .) �9/�10VALUE DOCUMENT ID TECN CHG COMMENT0.96±0.18±0.120.96±0.18±0.120.96±0.18±0.120.96±0.18±0.12 ABLIKIM 15AB BES3 0 e+ e− → π0 (DD∗)0Z (3900) REFERENCESZ (3900) REFERENCESZ (3900) REFERENCESZ (3900) REFERENCESABLIKIM 17J PRL 119 072001 M. Ablikim et al. (BES III Collab.)ABLIKIM 15AB PRL 115 222002 M. Ablikim et al. (BES III Collab.)ABLIKIM 15AC PR D92 092006 M. Ablikim et al. (BES III Collab.) JPABLIKIM 15Q PR D92 012008 M. Ablikim et al. (BES III Collab.)ABLIKIM 15R PR D92 032009 M. Ablikim et al. (BES III Collab.)ABLIKIM 15U PRL 115 112003 M. Ablikim et al. (BES III Collab.)ADOLPH 15D PL B742 330 C. Adolph et al. (COMPASS Collab.)VINOKUROVA 15 JHEP 1506 132 A. Vinokurova et al. (BELLE Collab.)Also JHEP 1702 088 (errat.) A. Vinokurava et al. (BELLE Collab.)ABLIKIM 14A PRL 112 022001 M. Ablikim et al. (BES III Collab.) JPABLIKIM 13T PRL 110 252001 M. Ablikim et al. (BES III Collab.)ABLIKIM 13X PRL 111 242001 M. Ablikim et al. (BES III Collab.)LIU 13B PRL 110 252002 Z.Q. Liu et al. (BELLE Collab.)XIAO 13A PL B727 366 T. Xiao et al. (NWES)

X (3915) IG (JPC ) = 0+(0 or 2 + +)was χ0(3915)The experimental analysis prefers JPC = 0 ++. However, a re-analysis presented in ZHOU 15C shows that if heliity-2 dominaneassumption is abandoned and a sizable heliity-0 omponent is al-lowed, a JPC = 2 ++ assignment is possible.X (3915) MASSX (3915) MASSX (3915) MASSX (3915) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3918.4± 1.9 OUR AVERAGE3918.4± 1.9 OUR AVERAGE3918.4± 1.9 OUR AVERAGE3918.4± 1.9 OUR AVERAGE3919.4± 2.2± 1.6 59 ± 10 LEES 12AD BABR e+ e− → e+ e−ωJ/ψ3919.1+ 3.8
− 3.4± 2.0 DEL-AMO-SA...10B BABR B → ωJ/ψK3915 ± 3 ± 2 49 ± 15 UEHARA 10 BELL 10.6 e+ e− →e+ e−ωJ/ψ3943 ±11 ±13 58 ± 11 1 CHOI 05 BELL B → ωJ/ψK

• • • We do not use the following data for averages, �ts, limits, et. • • •3914.6+ 3.8
− 3.4± 2.0 1 AUBERT 08W BABR Superseded by DEL-AMO-SANCHEZ 10B1ωJ/ψ threshold enhanement �tted as an S-wave Breit-Wigner resonane.X (3915) WIDTHX (3915) WIDTHX (3915) WIDTHX (3915) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT20± 5 OUR AVERAGE20± 5 OUR AVERAGE20± 5 OUR AVERAGE20± 5 OUR AVERAGE Error inludes sale fator of 1.1.13± 6± 3 59 ± 10 LEES 12ADBABR e+ e− → e+ e−ωJ/ψ31+10

− 8± 5 DEL-AMO-SA...10B BABR B → ωJ/ψK17±10± 3 49 ± 15 UEHARA 10 BELL 10.6 e+ e− → e+ e−ωJ/ψ87±22±26 58 ± 11 2 CHOI 05 BELL B → ωJ/ψK
• • • We do not use the following data for averages, �ts, limits, et. • • •34+12

− 8± 5 2 AUBERT 08WBABR Superseded by DEL-AMO-SANCHEZ 10B2ωJ/ψ threshold enhanement �tted as an S-wave Breit-Wigner resonane.X (3915) DECAY MODESX (3915) DECAY MODESX (3915) DECAY MODESX (3915) DECAY MODESMode Fration (�i /�)�1 ωJ/ψ seen�2 D∗0D0�3 π+π−η (1S) not seen�4 η η not seen�5 η π0 not seen�6 K K not seen�7 γ γ seenX (3915) �(i)�(γ γ)/�(total)X (3915) �(i)�(γ γ)/�(total)X (3915) �(i)�(γ γ)/�(total)X (3915) �(i)�(γ γ)/�(total)�(ωJ/ψ) × �(γ γ)/�total �1�7/��(ωJ/ψ) × �(γ γ)/�total �1�7/��(ωJ/ψ) × �(γ γ)/�total �1�7/��(ωJ/ψ) × �(γ γ)/�total �1�7/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT54± 9 OUR AVERAGE54± 9 OUR AVERAGE54± 9 OUR AVERAGE54± 9 OUR AVERAGE52±10±3 59 ± 10 3 LEES 12AD BABR e+ e− → e+ e−ωJ/ψ61±17±8 49 ± 15 3 UEHARA 10 BELL 10.6 e+ e− → e+ e−ωJ/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •18± 5±2 49 ± 15 4 UEHARA 10 BELL 10.6 e+ e− → e+ e−ωJ/ψ3For JP = 0+.4For JP = 2+, heliity-2.�(π+π−η (1S)) × �(γ γ)/�total �3�7/��(π+π−η (1S)) × �(γ γ)/�total �3�7/��(π+π−η (1S)) × �(γ γ)/�total �3�7/��(π+π−η (1S)) × �(γ γ)/�total �3�7/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<16<16<16<16 90 LEES 12AE BABR e+ e− →e+ e−π+π− η�(K K)

× �(γ γ)/�total �6�7/��(K K)
× �(γ γ)/�total �6�7/��(K K)
× �(γ γ)/�total �6�7/��(K K)
× �(γ γ)/�total �6�7/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<1.96<1.96<1.96<1.96 90 UEHARA 13 BELL γ γ → K0S K0SX (3915) BRANCHING RATIOSX (3915) BRANCHING RATIOSX (3915) BRANCHING RATIOSX (3915) BRANCHING RATIOS�(ωJ/ψ)/�total �1/��(ωJ/ψ)/�total �1/��(ωJ/ψ)/�total �1/��(ωJ/ψ)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseen 5 DEL-AMO-SA...10B BABR B → ωJ/ψKseenseenseenseen 6 CHOI 05 BELL B → ωJ/ψK5DEL-AMO-SANCHEZ 10B reports B(B± → X (3915)K±) × B(X (3915) → J/ψω)= (3.0+0.7
−0.6+0.5

−0.3) × 10−5 and B(B0 → X (3915)K0) × B(X (3915) → J/ψω) =(2.1 ± 0.9 ± 0.3) × 10−5.6CHOI 05 reports B(B → X (3915)K)×B(X (3915) → J/ψω)=(7.1± 1.3± 3.1)×10−5.



1586158615861586MesonPartile ListingsX (3915), χ2(3930),X (3940)�(ωJ/ψ)/�(D∗0D0) �1/�2�(ωJ/ψ)/�(D∗0D0) �1/�2�(ωJ/ψ)/�(D∗0D0) �1/�2�(ωJ/ψ)/�(D∗0D0) �1/�2VALUE CL% DOCUMENT ID TECN COMMENT
>0.71>0.71>0.71>0.71 90 7 AUSHEV 10 BELL B → D∗0D0K7By ombining the upper limit B(B → X (3915)K) × B(X (3915) → D∗0D0) < 0.67×10−4 from AUSHEV 10 with the average of CHOI 05 and AUBERT 08W measurementsB(B → X (3915)K) × B(X (3915) → ωJ/ψ) = (0.51 ± 0.11)× 10−4.�(η η)/�total �4/��(η η)/�total �4/��(η η)/�total �4/��(η η)/�total �4/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen 8 VINOKUROVA 15 BELL B+ → K+ η η8VINOKUROVA 15 reports B(B+ → K+X (3915)0) × B(X → η η) < 3.3 × 10−5at 90% CL.�(η π0)/�total �5/��(η π0)/�total �5/��(η π0)/�total �5/��(η π0)/�total �5/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen 9 VINOKUROVA 15 BELL B+ → K+ η π09VINOKUROVA 15 reports B(B+ → K+X (3915)0) × B(X → η π0) < 1.8× 10−5at 90% CL.�(γ γ)/�total �7/��(γ γ)/�total �7/��(γ γ)/�total �7/��(γ γ)/�total �7/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 59 ± 10 LEES 12AD BABR e+ e− → e+ e−ωJ/ψseenseenseenseen UEHARA 10 BELL 10.6 e+ e− → e+ e−ωJ/ψX (3915) REFERENCESX (3915) REFERENCESX (3915) REFERENCESX (3915) REFERENCESVINOKUROVA 15 JHEP 1506 132 A. Vinokurova et al. (BELLE Collab.)Also JHEP 1702 088 (errat.) A. Vinokurava et al. (BELLE Collab.)ZHOU 15C PRL 115 022001 Z.-Y. Zhou, Z. Xiao, H.-Q. Zhou (BEIJT, NANJ)UEHARA 13 PTEP 2013 123C01 S. Uehara et al. (BELLE Collab.)LEES 12AD PR D86 072002 J.P. Lees et al. (BABAR Collab.)LEES 12AE PR D86 092005 J.P. Lees et al. (BABAR Collab.)AUSHEV 10 PR D81 031103 T. Aushev et al. (BELLE Collab.)DEL-AMO-SA... 10B PR D82 011101 P. del Amo Sanhez et al. (BABAR Collab.)UEHARA 10 PRL 104 092001 S. Uehara et al. (BELLE Collab.)AUBERT 08W PRL 101 082001 B. Aubert et al. (BABAR Collab.)CHOI 05 PRL 94 182002 S.-K. Choi et al. (BELLE Collab.)
χ2(3930) IG (JPC ) = 0+(2 + +)was χ2(2P)

χ2(3930) MASSχ2(3930) MASSχ2(3930) MASSχ2(3930) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3927.2±2.6 OUR AVERAGE3927.2±2.6 OUR AVERAGE3927.2±2.6 OUR AVERAGE3927.2±2.6 OUR AVERAGE3926.7±2.7±1.1 76 ± 17 AUBERT 10G BABR 10.6 e+ e− → e+ e−DD3929 ±5 ±2 64 UEHARA 06 BELL 10.6 e+ e− → e+ e−DD
χ2(3930) WIDTHχ2(3930) WIDTHχ2(3930) WIDTHχ2(3930) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT24 ± 6 OUR AVERAGE24 ± 6 OUR AVERAGE24 ± 6 OUR AVERAGE24 ± 6 OUR AVERAGE21.3± 6.8±3.6 76 ± 17 AUBERT 10G BABR 10.6 e+ e− → e+ e−DD29 ±10 ±2 64 UEHARA 06 BELL 10.6 e+ e− → e+ e−DD

χ2(3930) DECAY MODESχ2(3930) DECAY MODESχ2(3930) DECAY MODESχ2(3930) DECAY MODESMode Fration (�i /�)�1 γ γ seen�2 K K π�3 K+K−π+π−π0�4 DD seen�5 D+D− seen�6 D0D0 seen�7 π+π−η (1S) not seen�8 K K not seen
χ2(3930) PARTIAL WIDTHSχ2(3930) PARTIAL WIDTHSχ2(3930) PARTIAL WIDTHSχ2(3930) PARTIAL WIDTHS
χ2(3930) �(i)�(γ γ)/�(total)χ2(3930) �(i)�(γ γ)/�(total)χ2(3930) �(i)�(γ γ)/�(total)χ2(3930) �(i)�(γ γ)/�(total)�(K K π

)
× �(γ γ)/�total �2�1/��(K K π

)
× �(γ γ)/�total �2�1/��(K K π

)
× �(γ γ)/�total �2�1/��(K K π

)
× �(γ γ)/�total �2�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<2.1<2.1<2.1<2.1 90 DEL-AMO-SA...11M BABR γ γ → K0S K±π∓�(K+K−π+π−π0) × �(γ γ)/�total �3�1/��(K+K−π+π−π0) × �(γ γ)/�total �3�1/��(K+K−π+π−π0) × �(γ γ)/�total �3�1/��(K+K−π+π−π0) × �(γ γ)/�total �3�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<3.4<3.4<3.4<3.4 90 DEL-AMO-SA...11M BABR γ γ → K+K−π+π−π0

�(DD)
× �(γ γ)/�total �4�1/��(DD)
× �(γ γ)/�total �4�1/��(DD)
× �(γ γ)/�total �4�1/��(DD)
× �(γ γ)/�total �4�1/�VALUE (keV) EVTS DOCUMENT ID TECN COMMENT0.21±0.04 OUR AVERAGE0.21±0.04 OUR AVERAGE0.21±0.04 OUR AVERAGE0.21±0.04 OUR AVERAGE0.24±0.05±0.04 76 ± 17 AUBERT 10G BABR 10.6 e+ e− → e+ e−DD0.18±0.05±0.03 64 1 UEHARA 06 BELL 10.6 e+ e− → e+ e−DD1Assuming B(D+D−) = 0.89 B(D0D0).�(π+π−η (1S)) × �(γ γ)/�total �7�1/��(π+π−η (1S)) × �(γ γ)/�total �7�1/��(π+π−η (1S)) × �(γ γ)/�total �7�1/��(π+π−η (1S)) × �(γ γ)/�total �7�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<18<18<18<18 90 LEES 12AE BABR e+ e− →e+ e−π+π− η�(K K)
× �(γ γ)/�total �8�1/��(K K)
× �(γ γ)/�total �8�1/��(K K)
× �(γ γ)/�total �8�1/��(K K)
× �(γ γ)/�total �8�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<0.256<0.256<0.256<0.256 90 UEHARA 13 BELL γ γ → K0S K0S
χ2(3930) BRANCHING RATIOSχ2(3930) BRANCHING RATIOSχ2(3930) BRANCHING RATIOSχ2(3930) BRANCHING RATIOS�(D+D−)/�(D0D0) �5/�6�(D+D−)/�(D0D0) �5/�6�(D+D−)/�(D0D0) �5/�6�(D+D−)/�(D0D0) �5/�6VALUE EVTS DOCUMENT ID TECN COMMENT0.74±0.43±0.160.74±0.43±0.160.74±0.43±0.160.74±0.43±0.16 64 UEHARA 06 BELL 10.6 e+ e− → e+ e−DD

χ2(3930) REFERENCESχ2(3930) REFERENCESχ2(3930) REFERENCESχ2(3930) REFERENCESUEHARA 13 PTEP 2013 123C01 S. Uehara et al. (BELLE Collab.)LEES 12AE PR D86 092005 J.P. Lees et al. (BABAR Collab.)DEL-AMO-SA... 11M PR D84 012004 P. del Amo Sanhez et al. (BABAR Collab.)AUBERT 10G PR D81 092003 B. Aubert et al. (BABAR Collab.)UEHARA 06 PRL 96 082003 S. Uehara et al. (BELLE Collab.)X (3940) IG (JPC ) = ??(???)OMITTED FROM SUMMARY TABLEReported by ABE 07, observed in e+ e− → J/ψX .X (3940) MASSX (3940) MASSX (3940) MASSX (3940) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3942+ 7
− 6±63942+ 7
− 6±63942+ 7
− 6±63942+ 7
− 6±6 52 PAKHLOV 08 BELL e+ e− → J/ψX

• • • We do not use the following data for averages, �ts, limits, et. • • •3943± 6±6 25 1 ABE 07 BELL e+ e− → J/ψX3936±14 266 2 ABE 07 BELL e+ e− → J/ψ ( )1 From a �t to D∗+D− and D∗0D0 events.2 From the inlusive �t. Not independent of the exlusive measurement by ABE 07.X (3940) WIDTHX (3940) WIDTHX (3940) WIDTHX (3940) WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT37+26
−15±837+26
−15±837+26
−15±837+26
−15±8 52 PAKHLOV 08 BELL e+ e− → J/ψX

• • • We do not use the following data for averages, �ts, limits, et. • • •
<52 90 25 ABE 07 BELL e+ e− → J/ψXX (3940) DECAY MODESX (3940) DECAY MODESX (3940) DECAY MODESX (3940) DECAY MODESMode Fration (�i /�)�1 DD∗+ .. seen�2 DD not seen�3 J/ψω not seenX (3940) BRANCHING RATIOSX (3940) BRANCHING RATIOSX (3940) BRANCHING RATIOSX (3940) BRANCHING RATIOS�(DD∗+ ..)/�total �1/��(DD∗+ ..)/�total �1/��(DD∗+ ..)/�total �1/��(DD∗+ ..)/�total �1/�VALUE CL% EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
>0.45 90 25 1,2 ABE 07 BELL e+ e− → J/ψX1For X (3940) deaying to �nal states with more than two traks.2PAKHLOV 08 �nds that the inlusive peak near 3940 MeV/2 may onsist of severalstates.�(DD)/�total �2/��(DD)/�total �2/��(DD)/�total �2/��(DD)/�total �2/�VALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.41 90 1,2 ABE 07 BELL e+ e− → J/ψX1For X (3940) deaying to �nal states with more than two traks.2PAKHLOV 08 �nds that the inlusive peak near 3940 MeV/2 may onsist of severalstates.



1587158715871587See key on page 885 Meson Partile ListingsX (3940), X (4020), ψ(4040)�(J/ψω
)/�total �3/��(J/ψω
)/�total �3/��(J/ψω
)/�total �3/��(J/ψω
)/�total �3/�VALUE CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.26 90 1,2 ABE 07 BELL e+ e− → J/ψX1For X (3940) deaying to �nal states with more than two traks.2PAKHLOV 08 �nds that the inlusive peak near 3940 MeV/2 may onsist of severalstates. X (3940) REFERENCESX (3940) REFERENCESX (3940) REFERENCESX (3940) REFERENCESPAKHLOV 08 PRL 100 202001 P. Pakhlov et al. (BELLE Collab.)ABE 07 PRL 98 082001 K. Abe et al. (BELLE Collab.)X (4020) IG (JPC ) = 1+(??−)Properties inompatible with a q q struture (exoti state). See thereview on non-q q states.Charged X(4020) seen by ABLIKIM 13X from e+ e− →

π+π− h (1P) at .m. energy from 3.90 to 4.42 GeV as a peakin the invariant mass distribution of the π±h (1P) system, and byABLIKIM 14B from e+ e− → (D∗D∗)±π∓ events in (D∗D∗)±mass. A neutral X(4020) seen by ABLIKIM 14P at three .m. ener-gies in the same range in e+ e− → π0π0 h (1P) as a peak in thelarger of the two masses reoiling against a π0. ABLIKIM 15AA ob-serves a 5.9 σ signal in (D∗D∗)0 in e+ e− → (D∗D∗)0 π0 eventsusing ollisions at two .m. energies. Prodution rates and massvalues support grouping neutral and harged X(4020) together asmanifestations of a single I = 1 partile.X (4020) MASSX (4020) MASSX (4020) MASSX (4020) MASSVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT4024.1±1.9 OUR AVERAGE4024.1±1.9 OUR AVERAGE4024.1±1.9 OUR AVERAGE4024.1±1.9 OUR AVERAGE4025.5+2.0
−4.7±3.1 116 1 ABLIKIM 15AA BES3 0 e+ e− → (D∗D∗ )0 π04026.3±2.6±3.7 401 1 ABLIKIM 14B BES3 ± e+ e− → (D∗D∗ )± π∓4023.9±2.2±3.8 61 1,2 ABLIKIM 14P BES3 0 e+ e− → π0π0 h4022.9±0.8±2.7 253 1 ABLIKIM 13X BES3 ± e+ e− → π+π− h1Negleting interferene between the X (4020) and non-resonant ontinuum.2Assuming JP = 1+ and width of 7.9 ± 2.6 MeV.X (4020) WIDTHX (4020) WIDTHX (4020) WIDTHX (4020) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT13 ±5 OUR AVERAGE13 ±5 OUR AVERAGE13 ±5 OUR AVERAGE13 ±5 OUR AVERAGE Error inludes sale fator of 1.7. See the ideogram below.23.0±6.0±1.0 116 1 ABLIKIM 15AA BES3 0 e+ e− → (D∗D∗)0 π024.8±5.6±7.7 401 1 ABLIKIM 14B BES3 ± e+ e− → (D∗D∗)±π∓7.9±2.7±2.6 253 1 ABLIKIM 13X BES3 ± e+ e− → π+π− h1Negleting interferene between the X (4020) and non-resonant ontinuum.

WEIGHTED AVERAGE
13±5 (Error scaled by 1.7)

ABLIKIM 13X BES3 2.1
ABLIKIM 14B BES3 1.5
ABLIKIM 15AA BES3 2.5

χ2

       6.1
(Confidence Level = 0.048)

-10 0 10 20 30 40 50 60X (4020) WIDTH (MeV)

X (4020) DECAY MODESX (4020) DECAY MODESX (4020) DECAY MODESX (4020) DECAY MODESMode Fration (�i /�)�1 h (1P)π seen�2 D∗D∗ seen�3 DD∗+ .. not seen�4 η π+π− not seen�5 J/ψ(1S)π± not seenX (4020) BRANCHING RATIOSX (4020) BRANCHING RATIOSX (4020) BRANCHING RATIOSX (4020) BRANCHING RATIOS�(h (1P)π)/�total �1/��(h (1P)π)/�total �1/��(h (1P)π)/�total �1/��(h (1P)π)/�total �1/�VALUE EVTS DOCUMENT ID TECN CHG COMMENTseenseenseenseen 61 ABLIKIM 14P BES3 0 e+ e− → π0π0 hseenseenseenseen 253 ABLIKIM 13X BES3 ± e+ e− →
π+π− h�(D∗D∗)/�total �2/��(D∗D∗)/�total �2/��(D∗D∗)/�total �2/��(D∗D∗)/�total �2/�VALUE EVTS DOCUMENT ID TECN CHG COMMENTseen 116 1 ABLIKIM 15AA BES3 0 e+ e− → (D∗D∗)0 π0seenseenseenseen 401 1 ABLIKIM 14B BES3 ± e+ e− → (D∗D∗)±π∓1Negleting interferene between the X (4020) and non-resonant ontinuum.�(DD∗+ ..)/�total �3/��(DD∗+ ..)/�total �3/��(DD∗+ ..)/�total �3/��(DD∗+ ..)/�total �3/�VALUE DOCUMENT ID TECN CHG COMMENTnot seennot seennot seennot seen ABLIKIM 15AC BES3 ± e+ e− → π± (DD∗)∓�(η π+π−

)/�total �4/��(η π+π−
)/�total �4/��(η π+π−
)/�total �4/��(η π+π−
)/�total �4/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen 1 VINOKUROVA 15 BELL B+ → K+ η π+π−1VINOKUROVA 15 reports B(B+ → K+X (4020)0) × B(X → η π+π−) < 1.6 ×10−5 at 90% CL.�(J/ψ(1S)π±)/�total �5/��(J/ψ(1S)π±)/�total �5/��(J/ψ(1S)π±)/�total �5/��(J/ψ(1S)π±)/�total �5/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen 1 ABLIKIM 17J BES3 e+ e− → π+π− J/ψ1From Partial Wave Analysis assuming JP = 1+.X (4020) REFERENCESX (4020) REFERENCESX (4020) REFERENCESX (4020) REFERENCESABLIKIM 17J PRL 119 072001 M. Ablikim et al. (BES III Collab.)ABLIKIM 15AA PRL 115 182002 M. Ablikim et al. (BES III Collab.)ABLIKIM 15AC PR D92 092006 M. Ablikim et al. (BES III Collab.)VINOKUROVA 15 JHEP 1506 132 A. Vinokurova et al. (BELLE Collab.)Also JHEP 1702 088 (errat.) A. Vinokurava et al. (BELLE Collab.)ABLIKIM 14B PRL 112 132001 M. Ablikim et al. (BES III Collab.)ABLIKIM 14P PRL 113 212002 M. Ablikim et al. (BES III Collab.)ABLIKIM 13X PRL 111 242001 M. Ablikim et al. (BES III Collab.)

ψ(4040) IG (JPC ) = 0−(1−−)
ψ(4040) MASSψ(4040) MASSψ(4040) MASSψ(4040) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4039 ± 1 OUR ESTIMATE4039 ± 1 OUR ESTIMATE4039 ± 1 OUR ESTIMATE4039 ± 1 OUR ESTIMATE4039.6± 4.34039.6± 4.34039.6± 4.34039.6± 4.3 1 ABLIKIM 08D BES2 e+ e− → hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •4034 ± 6 2 MO 10 RVUE e+ e− → hadrons4037 ± 2 3 SETH 05A RVUE e+ e− → hadrons4040 ± 1 4 SETH 05A RVUE e+ e− → hadrons4040 ±10 BRANDELIK 78C DASP e+ e−1Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = (130 ± 46)◦.2Reanalysis of data presented in BAI 00 and BAI 02C. From a global �t over the enter-of-mass energy 3.8-4.8 GeV overing the ψ(4040), ψ(4160) and ψ(4415) resonanes andinluding interferene e�ets.3 From a �t to Crystal Ball (OSTERHELD 86) data.4 From a �t to BES (BAI 02C) data.
ψ(4040) WIDTHψ(4040) WIDTHψ(4040) WIDTHψ(4040) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT80 ±10 OUR ESTIMATE80 ±10 OUR ESTIMATE80 ±10 OUR ESTIMATE80 ±10 OUR ESTIMATE84.5±12.384.5±12.384.5±12.384.5±12.3 5 ABLIKIM 08D BES2 e+ e− → hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •87 ±11 6 MO 10 RVUE e+ e− → hadrons85 ±10 7 SETH 05A RVUE e+ e− → hadrons89 ± 6 8 SETH 05A RVUE e+ e− → hadrons52 ±10 BRANDELIK 78C DASP e+ e−
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ψ(4040)5Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = (130 ± 46)◦.6Reanalysis of data presented in BAI 00 and BAI 02C. From a global �t over the enter-of-mass energy 3.8-4.8 GeV overing the ψ(4040), ψ(4160) and ψ(4415) resonanes andinluding interferene e�ets.7 From a �t to Crystal Ball (OSTERHELD 86) data.8 From a �t to BES (BAI 02C) data.

ψ(4040) DECAY MODESψ(4040) DECAY MODESψ(4040) DECAY MODESψ(4040) DECAY MODESDue to the omplexity of the   threshold region, in this listing, \seen"(\not seen") means that a ross setion for the mode in question hasbeen measured at e�etive √
s near this partile's entral mass value,more (less) than 2σ above zero, without regard to any peaking behaviorin √

s or absene thereof. See mode listing(s) for details and referenes.Mode Fration (�i /�) Con�dene level�1 e+ e− (1.07±0.16)× 10−5�2 DD seen�3 D0D0 seen�4 D+D− seen�5 D∗D+ .. seen�6 D∗(2007)0D0+ .. seen�7 D∗(2010)+D−+ .. seen�8 D∗D∗ seen�9 D∗(2007)0D∗(2007)0 seen�10 D∗(2010)+D∗(2010)− seen�11 DDπ (exl. D∗D)�12 D0D−π++.. (exl.D∗(2007)0D0 +..,D∗(2010)+D− +..) not seen�13 DD∗π (exl. D∗D∗) not seen�14 D0D∗−π++.. (exl.D∗(2010)+D∗(2010)−) seen�15 D+s D−s seen�16 J/ψ(1S)hadrons�17 J/ψπ+π− < 4 × 10−3 90%�18 J/ψπ0π0 < 2 × 10−3 90%�19 J/ψη (5.2 ±0.7 )× 10−3�20 J/ψπ0 < 2.8 × 10−4 90%�21 J/ψπ+π−π0 < 2 × 10−3 90%�22 χ1 γ < 3.4 × 10−3 90%�23 χ2 γ < 5 × 10−3 90%�24 χ1π+π−π0 < 1.1 % 90%�25 χ2π+π−π0 < 3.2 % 90%�26 h (1P)π+π− < 3 × 10−3 90%�27 φπ+π− < 3 × 10−3 90%�28 ��π+π− < 2.9 × 10−4 90%�29 ��π0 < 9 × 10−5 90%�30 ��η < 3.0 × 10−4 90%�31 �+�− < 1.3 × 10−4 90%�32 �0�0 < 7 × 10−5 90%�33 �+�− < 1.6 × 10−4 90%�34 � 0� 0 < 1.8 × 10−4 90%�35 µ+µ−

ψ(4040) PARTIAL WIDTHSψ(4040) PARTIAL WIDTHSψ(4040) PARTIAL WIDTHSψ(4040) PARTIAL WIDTHS�(e+ e−) �1�(e+ e−) �1�(e+ e−) �1�(e+ e−) �1VALUE (keV) DOCUMENT ID TECN COMMENT0.86±0.07 OUR ESTIMATE0.86±0.07 OUR ESTIMATE0.86±0.07 OUR ESTIMATE0.86±0.07 OUR ESTIMATE0.83±0.200.83±0.200.83±0.200.83±0.20 9 ABLIKIM 08D BES2 e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •0.6 to 1.4 10 MO 10 RVUE e+ e− → hadrons0.88±0.11 11 SETH 05A RVUE e+ e− → hadrons0.91±0.13 12 SETH 05A RVUE e+ e− → hadrons0.75±0.15 BRANDELIK 78C DASP e+ e−9Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = (130 ± 46)◦.10Reanalysis of data presented in BAI 00 and BAI 02C. From a global �t over the enter-of-mass energy 3.8-4.8 GeV overing the ψ(4040), ψ(4160) and ψ(4415) resonanesand inluding interferene e�ets. Four sets of solutions are obtained with the same �tquality, mass and total width, but with di�erent e+ e− partial widths. We quote onlythe range of values.11 From a �t to Crystal Ball (OSTERHELD 86) data.12 From a �t to BES (BAI 02C) data.

ψ(4040) �(i) × �(e+ e−)/�(total)ψ(4040) �(i) × �(e+ e−)/�(total)ψ(4040) �(i) × �(e+ e−)/�(total)ψ(4040) �(i) × �(e+ e−)/�(total)�(χ1 γ) × �(e+ e−)/�total �22�1/��(χ1 γ) × �(e+ e−)/�total �22�1/��(χ1 γ) × �(e+ e−)/�total �22�1/��(χ1 γ) × �(e+ e−)/�total �22�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<2.9<2.9<2.9<2.9 90 13 HAN 15 BELL 10.58 e+ e− → χ1 γ13Using B(η → γ γ) = (39.41 ± 0.21)%.�(χ2 γ) × �(e+ e−)/�total �23�1/��(χ2 γ) × �(e+ e−)/�total �23�1/��(χ2 γ) × �(e+ e−)/�total �23�1/��(χ2 γ) × �(e+ e−)/�total �23�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<4.6<4.6<4.6<4.6 90 14 HAN 15 BELL 10.58 e+ e− → χ2 γ14Using B(η → γ γ) = (39.41 ± 0.21)%.

ψ(4040) �(i) × �(e+ e−)/�2(total)ψ(4040) �(i) × �(e+ e−)/�2(total)ψ(4040) �(i) × �(e+ e−)/�2(total)ψ(4040) �(i) × �(e+ e−)/�2(total)�(J/ψη
)/�total × �(e+ e−)/�total �19/�× �1/��(J/ψη
)/�total × �(e+ e−)/�total �19/�× �1/��(J/ψη
)/�total × �(e+ e−)/�total �19/�× �1/��(J/ψη
)/�total × �(e+ e−)/�total �19/�× �1/�VALUE (units 10−8) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •5.1±1.4±1.5 15 WANG 13B BELL e+ e− → J/ψηγ12.8±2.1±1.9 16 WANG 13B BELL e+ e− → J/ψηγ15Solution I of two equivalent solutions in a �t using two interfering resonanes. Mass andwidth �xed at 4039 MeV and 80 MeV, respetively.16 Solution II of two equivalent solutions in a �t using two interfering resonanes. Massand width �xed at 4039 MeV and 80 MeV, respetively.
ψ(4040) BRANCHING RATIOSψ(4040) BRANCHING RATIOSψ(4040) BRANCHING RATIOSψ(4040) BRANCHING RATIOS�(e+ e−)/�total �1/��(e+ e−)/�total �1/��(e+ e−)/�total �1/��(e+ e−)/�total �1/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
∼ 1.0 FELDMAN 77 MRK1 e+ e−�(D0D0)/�total �3/��(D0D0)/�total �3/��(D0D0)/�total �3/��(D0D0)/�total �3/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AUBERT 09M BABR e+ e− → D0D0 γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D0D0seenseenseenseen PAKHLOVA 08 BELL e+ e− → D0D0 γ�(D+D−)/�total �4/��(D+D−)/�total �4/��(D+D−)/�total �4/��(D+D−)/�total �4/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AUBERT 09M BABR e+ e− → D+D− γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D+D−seenseenseenseen PAKHLOVA 08 BELL e+ e− → D+D− γ�(DD)/�(D∗D+ ..) �2/�5�(DD)/�(D∗D+ ..) �2/�5�(DD)/�(D∗D+ ..) �2/�5�(DD)/�(D∗D+ ..) �2/�5VALUE DOCUMENT ID TECN COMMENT0.24±0.05±0.120.24±0.05±0.120.24±0.05±0.120.24±0.05±0.12 AUBERT 09M BABR e+ e− → γD(∗)D�(D0D0)/�(D∗(2007)0D0+ ..) �3/�6�(D0D0)/�(D∗(2007)0D0+ ..) �3/�6�(D0D0)/�(D∗(2007)0D0+ ..) �3/�6�(D0D0)/�(D∗(2007)0D0+ ..) �3/�6VALUE DOCUMENT ID TECN COMMENT0.05±0.030.05±0.030.05±0.030.05±0.03 17 GOLDHABER 77 MRK1 e+ e−17Phase-spae fator (p3) expliitly removed.�(D∗(2007)0D0+ ..)/�total �6/��(D∗(2007)0D0+ ..)/�total �6/��(D∗(2007)0D0+ ..)/�total �6/��(D∗(2007)0D0+ ..)/�total �6/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AUBERT 09M BABR e+ e− → D∗0D0 γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D∗0D0�(D∗(2010)+D−+ ..)/�total �7/��(D∗(2010)+D−+ ..)/�total �7/��(D∗(2010)+D−+ ..)/�total �7/��(D∗(2010)+D−+ ..)/�total �7/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 18 ZHUKOVA 18 BELL e+ e− → D∗+D− γseenseenseenseen AUBERT 09M BABR e+ e− → D∗+D− γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D∗+D−
• • • We do not use the following data for averages, �ts, limits, et. • • •seen PAKHLOVA 07 BELL e+ e− → D∗+D− γ18Supersedes PAKHLOVA 07.�(D∗(2010)+D−+ ..)/�(D∗(2007)0D0+ ..) �7/�6�(D∗(2010)+D−+ ..)/�(D∗(2007)0D0+ ..) �7/�6�(D∗(2010)+D−+ ..)/�(D∗(2007)0D0+ ..) �7/�6�(D∗(2010)+D−+ ..)/�(D∗(2007)0D0+ ..) �7/�6VALUE DOCUMENT ID TECN COMMENT0.95±0.09±0.100.95±0.09±0.100.95±0.09±0.100.95±0.09±0.10 AUBERT 09M BABR e+ e− → γD∗D�(D∗D∗)/�(D∗D+ ..) �8/�5�(D∗D∗)/�(D∗D+ ..) �8/�5�(D∗D∗)/�(D∗D+ ..) �8/�5�(D∗D∗)/�(D∗D+ ..) �8/�5VALUE DOCUMENT ID TECN COMMENT0.18±0.14±0.030.18±0.14±0.030.18±0.14±0.030.18±0.14±0.03 AUBERT 09M BABR e+ e− → γD(∗)D(∗)�(D∗(2007)0D∗(2007)0)/�total �9/��(D∗(2007)0D∗(2007)0)/�total �9/��(D∗(2007)0D∗(2007)0)/�total �9/��(D∗(2007)0D∗(2007)0)/�total �9/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AUBERT 09M BABR e+ e− → D∗0D∗0γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D∗0D∗0



1589158915891589See key on page 885 MesonPartile Listings
ψ(4040)�(D∗(2007)0D∗(2007)0)/�(D∗(2007)0D0+ ..) �9/�6�(D∗(2007)0D∗(2007)0)/�(D∗(2007)0D0+ ..) �9/�6�(D∗(2007)0D∗(2007)0)/�(D∗(2007)0D0+ ..) �9/�6�(D∗(2007)0D∗(2007)0)/�(D∗(2007)0D0+ ..) �9/�6VALUE DOCUMENT ID TECN COMMENT32.0±12.032.0±12.032.0±12.032.0±12.0 19 GOLDHABER 77 MRK1 e+ e−19Phase-spae fator (p3) expliitly removed.�(D∗(2010)+D∗(2010)−)/�total �10/��(D∗(2010)+D∗(2010)−)/�total �10/��(D∗(2010)+D∗(2010)−)/�total �10/��(D∗(2010)+D∗(2010)−)/�total �10/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 20 ZHUKOVA 18 BELL e+ e− → D∗+D∗− γseenseenseenseen AUBERT 09M BABR e+ e− → D∗+D∗− γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D∗+D∗−

• • • We do not use the following data for averages, �ts, limits, et. • • •seen PAKHLOVA 07 BELL e+ e− → D∗+D∗− γ20Supersedes PAKHLOVA 07.�(D0D−π++.. (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..))/�total �12/��(D0D−π++.. (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..))/�total �12/��(D0D−π++.. (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..))/�total �12/��(D0D−π++.. (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..))/�total �12/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen PAKHLOVA 08A BELL e+ e− → D0D−π+ γ�(DD∗π (exl. D∗D∗))/�total �13/��(DD∗π (exl. D∗D∗))/�total �13/��(DD∗π (exl. D∗D∗))/�total �13/��(DD∗π (exl. D∗D∗))/�total �13/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → DD∗π�(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �14/��(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �14/��(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �14/��(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �14/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen PAKHLOVA 09 BELL e+ e− → D0D∗−π+ γ�(D+s D−s )/�total �15/��(D+s D−s )/�total �15/��(D+s D−s )/�total �15/��(D+s D−s )/�total �15/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen PAKHLOVA 11 BELL e+ e− → D+s D−s γseenseenseenseen DEL-AMO-SA...10N BABR e+ e− → D+s D−s γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D+s D−s�(J/ψπ+π−
)/�total �17/��(J/ψπ+π−
)/�total �17/��(J/ψπ+π−
)/�total �17/��(J/ψπ+π−
)/�total �17/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<4<4<4<4 90 COAN 06 CLEO 3.97{4.06 e+ e− → hadrons�(J/ψπ0π0)/�total �18/��(J/ψπ0π0)/�total �18/��(J/ψπ0π0)/�total �18/��(J/ψπ0π0)/�total �18/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<2<2<2<2 90 COAN 06 CLEO 3.97{4.06 e+ e− → hadrons�(J/ψη

)/�total �19/��(J/ψη
)/�total �19/��(J/ψη
)/�total �19/��(J/ψη
)/�total �19/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT5.2±0.5±0.55.2±0.5±0.55.2±0.5±0.55.2±0.5±0.5 21 ABLIKIM 12K BES3 e+ e− → ℓ+ ℓ− 2γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<7 90 COAN 06 CLEO 3.97{4.06 e+ e− → hadrons21ABLIKIM 12K measure σ(e+ e− → J/ψη) = 32.1 ± 2.8 ± 1.3 pb. They assume the

ηJ/ψ fully originates from ψ(4040) deays.�(J/ψπ0)/�total �20/��(J/ψπ0)/�total �20/��(J/ψπ0)/�total �20/��(J/ψπ0)/�total �20/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<0.28<0.28<0.28<0.28 90 22 ABLIKIM 12K BES3 e+ e− → ℓ+ ℓ− 2γ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2 90 COAN 06 CLEO 3.97{4.06 e+ e− → hadrons22ABLIKIM 12K measure σ(e+ e− → J/ψπ0) <1.6 pb. They assume the ηJ/ψ fullyoriginates from ψ(4040) deays.�(J/ψπ+π−π0)/�total �21/��(J/ψπ+π−π0)/�total �21/��(J/ψπ+π−π0)/�total �21/��(J/ψπ+π−π0)/�total �21/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<2<2<2<2 90 COAN 06 CLEO 3.97{4.06 e+ e− → hadrons�(χ1 γ)/�total �22/��(χ1 γ)/�total �22/��(χ1 γ)/�total �22/��(χ1 γ)/�total �22/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<11 90 COAN 06 CLEO 3.97{4.06 e+ e− → hadrons�(χ2 γ)/�total �23/��(χ2 γ)/�total �23/��(χ2 γ)/�total �23/��(χ2 γ)/�total �23/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<17 90 COAN 06 CLEO 3.97{4.06 e+ e− → hadrons�(χ1π+π−π0)/�total �24/��(χ1π+π−π0)/�total �24/��(χ1π+π−π0)/�total �24/��(χ1π+π−π0)/�total �24/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<11<11<11<11 90 COAN 06 CLEO 3.97{4.06 e+ e− → hadrons�(χ2π+π−π0)/�total �25/��(χ2π+π−π0)/�total �25/��(χ2π+π−π0)/�total �25/��(χ2π+π−π0)/�total �25/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<32<32<32<32 90 COAN 06 CLEO 3.97{4.06 e+ e− → hadrons

�(h (1P)π+π−
)/�total �26/��(h (1P)π+π−
)/�total �26/��(h (1P)π+π−
)/�total �26/��(h (1P)π+π−
)/�total �26/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<3<3<3<3 90 23 PEDLAR 11 CLEO e+ e− → h (1P)π+π−23From several values of √
s near the peak of the ψ(4040), PEDLAR 11 measures

σ(e+ e− → h (1P)π+π−) = 1.0± 8.0± 5.4± 0.2 pb, where the errors are statistial,systemati, and due to unertainty in B(ψ(2S) → π0 h (1P)), respetively.�(φπ+π−
)/�total �27/��(φπ+π−
)/�total �27/��(φπ+π−
)/�total �27/��(φπ+π−
)/�total �27/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<3<3<3<3 90 COAN 06 CLEO 3.97{4.06 e+ e− → hadrons�(��π+π−
)/�total �28/��(��π+π−
)/�total �28/��(��π+π−
)/�total �28/��(��π+π−
)/�total �28/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<2.9<2.9<2.9<2.9 90 24 ABLIKIM 13Q BES3 e+ e− → ψ(4040)24Assuming that interferene e�ets between resonane and ontinuum an be negleted.�(��π0)/�total �29/��(��π0)/�total �29/��(��π0)/�total �29/��(��π0)/�total �29/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<0.9<0.9<0.9<0.9 90 25 ABLIKIM 13Q BES3 e+ e− → ψ(4040)25Assuming that interferene e�ets between resonane and ontinuum an be negleted.�(��η)/�total �30/��(��η)/�total �30/��(��η)/�total �30/��(��η)/�total �30/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<3.0<3.0<3.0<3.0 90 26 ABLIKIM 13Q BES3 e+ e− → ψ(4040)26Assuming that interferene e�ets between resonane and ontinuum an be negleted.�(�+�−)/�total �31/��(�+�−)/�total �31/��(�+�−)/�total �31/��(�+�−)/�total �31/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.3<1.3<1.3<1.3 90 27 ABLIKIM 13Q BES3 e+ e− → ψ(4040)27Assuming that interferene e�ets between resonane and ontinuum an be negleted.�(�0�0)/�total �32/��(�0�0)/�total �32/��(�0�0)/�total �32/��(�0�0)/�total �32/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<0.7<0.7<0.7<0.7 90 28 ABLIKIM 13Q BES3 e+ e− → ψ(4040)28Assuming that interferene e�ets between resonane and ontinuum an be negleted.�(�+�−)/�total �33/��(�+�−)/�total �33/��(�+�−)/�total �33/��(�+�−)/�total �33/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.6<1.6<1.6<1.6 90 29 ABLIKIM 13Q BES3 e+ e− → ψ(4040)29Assuming that interferene e�ets between resonane and ontinuum an be negleted.�(� 0� 0)/�total �34/��(� 0� 0)/�total �34/��(� 0� 0)/�total �34/��(� 0� 0)/�total �34/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.8<1.8<1.8<1.8 90 30 ABLIKIM 13Q BES3 e+ e− → ψ(4040)30Assuming that interferene e�ets between resonane and ontinuum an be negleted.

ψ(4040) REFERENCESψ(4040) REFERENCESψ(4040) REFERENCESψ(4040) REFERENCESZHUKOVA 18 PR D97 012002 V. Zhukova et al. (BELLE Collab.)HAN 15 PR D92 012011 Y.L. Han et al. (BELLE Collab.)ABLIKIM 13Q PR D87 112011 Ablikim M. et al. (BES III Collab.)WANG 13B PR D87 051101 X.L. Wang et al. (BELLE Collab.)ABLIKIM 12K PR D86 071101 M. Ablikim et al. (BES III Collab.)PAKHLOVA 11 PR D83 011101 G. Pakhlova et al. (BELLE Collab.)PEDLAR 11 PRL 107 041803 T. Pedlar et al. (CLEO Collab.)DEL-AMO-SA... 10N PR D82 052004 P. del Amo Sanhez et al. (BABAR Collab.)MO 10 PR D82 077501 X.H. Mo, C.Z. Yuan, P. Wang (BHEP)AUBERT 09M PR D79 092001 B. Aubert et al. (BABAR Collab.)CRONIN-HEN... 09 PR D80 072001 D. Cronin-Hennessy et al. (CLEO Collab.)PAKHLOVA 09 PR D80 091101 G. Pakhlova et al. (BELLE Collab.)ABLIKIM 08D PL B660 315 M. Ablikim et al. (BES Collab.)PAKHLOVA 08 PR D77 011103 G. Pakhlova et al. (BELLE Collab.)PAKHLOVA 08A PRL 100 062001 G. Pakhlova et al. (BELLE Collab.)PAKHLOVA 07 PRL 98 092001 G. Pakhlova et al. (BELLE Collab.)COAN 06 PRL 96 162003 T.E. Coan et al. (CLEO Collab.)SETH 05A PR D72 017501 K.K. SethBAI 02C PRL 88 101802 J.Z. Bai et al. (BES Collab.)BAI 00 PRL 84 594 J.Z. Bai et al. (BES Collab.)OSTERHELD 86 SLAC-PUB-4160 A. Osterheld et al. (SLAC Crystal Ball Collab.)BRANDELIK 78C PL 76B 361 R. Brandelik et al. (DASP Collab.)Also ZPHY C1 233 R. Brandelik et al. (DASP Collab.)FELDMAN 77 PRPL 33C 285 G.J. Feldman, M.L. Perl (LBL, SLAC)GOLDHABER 77 PL 69B 503 G. Goldhaber et al. (Mark I Collab.)



1590159015901590MesonPartile ListingsX (4050)±,X (4055)±, χ1(4140)X (4050)± IG (JPC ) = 1−(??+)I, G, C need on�rmation.OMITTED FROM SUMMARY TABLEProperties inompatible with a qq struture (exoti state). See thereview on non-q q states.Observed by MIZUK 08 in the π+χ1(1P) invariant mass distribu-tion in B0 → K−π+χ1(1P) deays. Not seen by LEES 12B inthis same mode after aounting for K π resonant mass and angularstruture. X (4050)± MASSX (4050)± MASSX (4050)± MASSX (4050)± MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4051±14+20
−414051±14+20
−414051±14+20
−414051±14+20
−41 1 MIZUK 08 BELL B0 → K−π+χ1(1P)1 From a Dalitz plot analysis with two Breit-Wigner amplitudes.X (4050)± WIDTHX (4050)± WIDTHX (4050)± WIDTHX (4050)± WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT82+21

−17+47
−2282+21

−17+47
−2282+21

−17+47
−2282+21

−17+47
−22 1 MIZUK 08 BELL B0 → K−π+χ1(1P)1 From a Dalitz plot analysis with two Breit-Wigner amplitudes.X (4050)± DECAY MODESX (4050)± DECAY MODESX (4050)± DECAY MODESX (4050)± DECAY MODESMode Fration (�i /�)�1 π+χ1(1P) seenX (4050)± BRANCHING RATIOSX (4050)± BRANCHING RATIOSX (4050)± BRANCHING RATIOSX (4050)± BRANCHING RATIOS�(π+χ1(1P))/�total �1/��(π+χ1(1P))/�total �1/��(π+χ1(1P))/�total �1/��(π+χ1(1P))/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 MIZUK 08 BELL B0 → K−π+χ1(1P)

• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 2 LEES 12B BABR B → K πχ1(1P)1With a produt branhing fration measurement of B(B0 → K−X (4050)+) ×B(X (4050)+ → π+χ1(1P)) = (3.0+1.5
−0.8+3.7

−1.6) × 10−5.2With a produt branhing fration limit of B(B0 → X (4050)+K−) × B(X (4050)+ →
χ1π+) < 1.8× 10−5 at 90% CL.X (4050)± REFERENCESX (4050)± REFERENCESX (4050)± REFERENCESX (4050)± REFERENCESLEES 12B PR D85 052003 J.P. Lees et al. (BABAR Collab.)MIZUK 08 PR D78 072004 R. Mizuk et al. (BELLE Collab.)X (4055)± IG (JPC ) = 1+(??−)I, G, C need on�rmation.OMITTED FROM SUMMARY TABLEProperties inompatible with a q q struture (exoti state). See thereview on non-q q states.Needs on�rmation. Seen by WANG 15A in the ψ(2S)π+ invariantmass distribution in ψ(4360) → ψ(2S)π+π− deay.X (4055)± MASSX (4055)± MASSX (4055)± MASSX (4055)± MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4054 ±3 ±14054 ±3 ±14054 ±3 ±14054 ±3 ±1 1 WANG 15A BELL 10.58 e+ e− →

γπ+π−ψ(2S)
• • • We do not use the following data for averages, �ts, limits, et. • • •4032.1±2.4 2 ABLIKIM 17V BES3 e+ e− → π+π−ψ(2S)1 Statistial signi�ane of 3.5 σ.2 Statistial error only, with signi�ane of 9.2 σ. From an unbinned maximum likelihood�t of the π+π−ψ(2S) Dalitz plot from data olleted at √s = 4.416 GeV for a JC =1+ state. The �t does not math the detailed struture of the data, having a C.L. ofonly 8%. X (4055)± WIDTHX (4055)± WIDTHX (4055)± WIDTHX (4055)± WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT45 ±11 ±645 ±11 ±645 ±11 ±645 ±11 ±6 1 WANG 15A BELL 10.58 e+ e− →

γπ+π−ψ(2S)
• • • We do not use the following data for averages, �ts, limits, et. • • •26.1± 5.3 2 ABLIKIM 17V BES3 e+ e− → π+π−ψ(2S)1 Statistial signi�ane of 3.5 σ.

2 Statistial error only, with signi�ane of 9.2 σ. From an unbinned maximum likelihood�t of the π+π−ψ(2S) Dalitz plot from data olleted at √s = 4.416 GeV for a JC =1+ state. The �t does not math the detailed struture of the data, having a C.L. ofonly 8%. X (4055)± DECAY MODESX (4055)± DECAY MODESX (4055)± DECAY MODESX (4055)± DECAY MODESMode Fration (�i /�)�1 π+ψ(2S) seenX (4055)± BRANCHING RATIOSX (4055)± BRANCHING RATIOSX (4055)± BRANCHING RATIOSX (4055)± BRANCHING RATIOS�(π+ψ(2S))/�total �1/��(π+ψ(2S))/�total �1/��(π+ψ(2S))/�total �1/��(π+ψ(2S))/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 WANG 15A BELL 10.58 e+ e− →
γπ+π−ψ(2S)1 Statistial signi�ane of 3.5 σ.X (4055)± REFERENCESX (4055)± REFERENCESX (4055)± REFERENCESX (4055)± REFERENCESABLIKIM 17V PR D96 032004 M. Ablikim et al. (BES III Collab.)WANG 15A PR D91 112007 X.L. Wang et al. (BELLE Collab.)

χ1(4140) IG (JPC ) = 0+(1 + +)was X (4140)This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.Seen by AALTONEN 09AH, ABAZOV 14A, CHATRCHYAN 14M,AAIJ 17C in B+ → χ1K+, χ1 → J/ψφ, and by ABAZOV 15Mseparately in both prompt (4.7 σ) and non-prompt (5.6 σ) produ-tion in pp → J/ψφ + anything. Not seen by SHEN 10 in γ γ →J/ψφ and ABLIKIM 15 in e+ e− → γ J/ψφ at √s = 4.23, 4.26,4.36 GeV.
χ1(4140) MASSχ1(4140) MASSχ1(4140) MASSχ1(4140) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4146.8±2.4 OUR AVERAGE4146.8±2.4 OUR AVERAGE4146.8±2.4 OUR AVERAGE4146.8±2.4 OUR AVERAGE Error inludes sale fator of 1.1.4146.5±4.5+4.6

−2.8 4289 1 AAIJ 17C LHCB B+ → J/ψφK+4143.4+2.9
−3.0±0.6 19 2 AALTONEN 17 CDF B+ → J/ψφK+4152.5±1.7+6.2

−5.4 616 3 ABAZOV 15M D0 pp → J/ψφ + anything4159.0±4.3±6.6 52 4 ABAZOV 14A D0 B+ → J/ψφK+4148.0±2.4±6.3 0.3k 5 CHATRCHYAN14M CMS B+ → J/ψφK+
• • • We do not use the following data for averages, �ts, limits, et. • • •4143.0±2.9±1.2 14 6,7 AALTONEN 09AH CDF B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 8.4 σ.2 Statistial signi�ane of more than 5 σ.3 Statistial signi�ane of more than 6 σ.4 Statistial signi�ane of 3.1 σ.5 From a �t assuming an S-wave relativisti Breit-Wigner shape above a three-body phase-spae non-resonant omponent with statistial signi�ane of more than 5 σ.6 Statistial signi�ane of 3.8 σ.7 Superseded by AALTONEN 17.

χ1(4140) WIDTHχ1(4140) WIDTHχ1(4140) WIDTHχ1(4140) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT22 + 8
− 7 OUR AVERAGE22 + 8
− 7 OUR AVERAGE22 + 8
− 7 OUR AVERAGE22 + 8
− 7 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.83 ±21 +21

−14 4289 1 AAIJ 17C LHCB B+ → J/ψφK+15.3+10.4
− 6.1± 2.5 19 2 AALTONEN 17 CDF B+ → J/ψφK+16.3± 5.6±11.4 616 3 ABAZOV 15M D0 pp → J/ψφ + anything20 ±13 + 3

− 8 52 4 ABAZOV 14A D0 B+ → J/ψφK+28 +15
−11 ±19 0.3k 5 CHATRCHYAN14M CMS B+ → J/ψφK+

• • • We do not use the following data for averages, �ts, limits, et. • • •11.7+ 8.3
− 5.0± 3.7 14 6,7 AALTONEN 09AH CDF B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 8.4 σ.2 Statistial signi�ane of more than 5 σ.3 Statistial signi�ane of more than 6 σ.4 Statistial signi�ane of 3.1 σ.5 From a �t assuming an S-wave relativisti Breit-Wigner shape above a three-body phase-spae non-resonant omponent with statistial signi�ane of more than 5 σ.6 Statistial signi�ane of 3.8 σ.7 Superseded by AALTONEN 17.
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χ1(4140), ψ(4160)

WEIGHTED AVERAGE
22+8-7 (Error scaled by 1.3)

CHATRCHYAN 14M CMS 0.1
ABAZOV 14A D0 0.0
ABAZOV 15M D0 0.2
AALTONEN 17 CDF 0.4
AAIJ 17C LHCB 5.9

χ2

       6.6
(Confidence Level = 0.158)

-50 0 50 100 150 200

χ1(4140) WIDTH (MeV)
χ1(4140) DECAY MODESχ1(4140) DECAY MODESχ1(4140) DECAY MODESχ1(4140) DECAY MODESMode Fration (�i /�)�1 J/ψφ seen�2 γ γ not seen
χ1(4140) �(i)�(γ γ)/�(total)χ1(4140) �(i)�(γ γ)/�(total)χ1(4140) �(i)�(γ γ)/�(total)χ1(4140) �(i)�(γ γ)/�(total)�(γ γ) × �(J/ψφ

)/�total �2�1/��(γ γ) × �(J/ψφ
)/�total �2�1/��(γ γ) × �(J/ψφ
)/�total �2�1/��(γ γ) × �(J/ψφ
)/�total �2�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<41<41<41<41 90 1 SHEN 10 BELL 10.6 e+ e− →e+ e− J/ψφ
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 6 90 2 SHEN 10 BELL 10.6 e+ e− →e+ e− J/ψφ1For JP = 0+.2For JP = 2+.

χ1(4140) BRANCHING RATIOSχ1(4140) BRANCHING RATIOSχ1(4140) BRANCHING RATIOSχ1(4140) BRANCHING RATIOS�(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENTseen 4289 1 AAIJ 17C LHCB B+ → J/ψφK+seen 616 2 ABAZOV 15M D0 pp → J/ψφ + anythingseenseenseenseen 52 3 ABAZOV 14A D0 B+ → J/ψφK+seenseenseenseen 0.3k 4 CHATRCHYAN14M CMS B+ → J/ψφK+seenseenseenseen 14 5 AALTONEN 09AH CDF B+ → J/ψφK+

• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 6 ABLIKIM 15 BES3 e+ e− → γφJ/ψnot seen 7 AAIJ 12AA LHCB pp → B+X at 7 TeV1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 8.4 σ.2 Statistial signi�ane of more than 6 σ.3ABAZOV 14A reports B(B+ → χ1(4140)K+ → J/ψφK+)/B(B+ → J/ψφK+)= (19 ± 7 ± 4)% with 3.1 σ sign�ane.4 From a �t assuming an S-wave relativisti Breit-Wigner shape above a three-body phase-spae non-resonant omponent with statistial signi�ane of more than 5 σ.5 Statistial signi�ane of 3.8 σ.6Reported σ(e+ e− → γχ1(4140))·B(χ1(4140) → J/ψφ) < 0.35, 0.28, and 0.33pb at 4.23, 4.26, and 4.36 GeV, respetively, at 90% CL.7Reported B(B+ → χ1(4140)K+)·B(χ1(4140) → J/ψφ)/B(B+ → J/ψφK+) <0.07 at 90% CL.�(γ γ)/�total �2/��(γ γ)/�total �2/��(γ γ)/�total �2/��(γ γ)/�total �2/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen SHEN 10 BELL 10.6 e+ e− →e+ e− J/ψφ

χ1(4140) REFERENCESχ1(4140) REFERENCESχ1(4140) REFERENCESχ1(4140) REFERENCESAAIJ 17C PRL 118 022003 R. Aaij et al. (LHCb Collab.) JPAlso PR D95 012002 R. Aaij et al. (LHCb Collab.)AALTONEN 17 MPL A32 1750139 T. Altonen et al. (CDF Collab.)ABAZOV 15M PRL 115 232001 V.M. Abazov et al. (D0 Collab.)ABLIKIM 15 PR D91 032002 M. Ablikim et al. (BES III Collab.)ABAZOV 14A PR D89 012004 V.M. Abazov et al. (D0 Collab.)CHATRCHYAN 14M PL B734 261 S. Chatrhyan et al. (CMS Collab.)AAIJ 12AA PR D85 091103 R. Aaij et al. (LHCb Collab.)SHEN 10 PRL 104 112004 C.P. Shen et al. (BELLE Collab.)AALTONEN 09AH PRL 102 242002 T. Aaltonen et al. (CDF Collab.)

ψ(4160) IG (JPC ) = 0−(1−−)
ψ(4160) MASSψ(4160) MASSψ(4160) MASSψ(4160) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4191 ± 5 OUR AVERAGE4191 ± 5 OUR AVERAGE4191 ± 5 OUR AVERAGE4191 ± 5 OUR AVERAGE4191 + 9

− 8 AAIJ 13BC LHCB B+ → K+µ+µ−4191.7± 6.5 1 ABLIKIM 08D BES2 e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •4193 ± 7 2 MO 10 RVUE e+ e− → hadrons4151 ± 4 3 SETH 05A RVUE e+ e− → hadrons4155 ± 5 4 SETH 05A RVUE e+ e− → hadrons4159 ±20 BRANDELIK 78C DASP e+ e−1Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = (293 ± 57)◦.2Reanalysis of data presented in BAI 00 and BAI 02C. From a global �t over the enter-of-mass energy 3.8-4.8 GeV overing the ψ(4040), ψ(4160) and ψ(4415) resonanes andinluding interferene e�ets.3 From a �t to Crystal Ball (OSTERHELD 86) data.4 From a �t to BES (BAI 02C) data.

ψ(4160) WIDTHψ(4160) WIDTHψ(4160) WIDTHψ(4160) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT70 ±10 OUR AVERAGE70 ±10 OUR AVERAGE70 ±10 OUR AVERAGE70 ±10 OUR AVERAGE65 +22
−16 AAIJ 13BC LHCB B+ → K+µ+µ−71.8±12.3 1 ABLIKIM 08D BES2 e+ e− → hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •79 ±14 2 MO 10 RVUE e+ e− → hadrons107 ±10 3 SETH 05A RVUE e+ e− → hadrons107 ±16 4 SETH 05A RVUE e+ e− → hadrons78 ±20 BRANDELIK 78C DASP e+ e−1Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = (293 ± 57)◦.2Reanalysis of data presented in BAI 00 and BAI 02C. From a global �t over the enter-of-mass energy 3.8-4.8 GeV overing the ψ(4040), ψ(4160) and ψ(4415) resonanes andinluding interferene e�ets.3 From a �t to Crystal Ball (OSTERHELD 86) data.4 From a �t to BES (BAI 02C) data.
ψ(4160) DECAY MODESψ(4160) DECAY MODESψ(4160) DECAY MODESψ(4160) DECAY MODESDue to the omplexity of the   threshold region, in this listing, \seen"(\not seen") means that a ross setion for the mode in question hasbeen measured at e�etive √

s near this partile's entral mass value,more (less) than 2σ above zero, without regard to any peaking behaviorin √
s or absene thereof. See mode listing(s) for details and referenes.Mode Fration (�i /�) Con�dene level�1 e+ e− (6.9 ±3.3)× 10−6�2 µ+µ− seen�3 DD seen�4 D0D0 seen�5 D+D− seen�6 D∗D+ .. seen�7 D∗(2007)0D0+ .. seen�8 D∗(2010)+D−+ .. seen�9 D∗D∗ seen�10 D∗(2007)0D∗(2007)0 seen�11 D∗(2010)+D∗(2010)− seen�12 D0D−π++.. (exl.D∗(2007)0D0 +..,D∗(2010)+D− +..) not seen�13 DD∗π+.. (exl. D∗D∗) seen�14 D0D∗−π++.. (exl.D∗(2010)+D∗(2010)−) not seen�15 D+s D−s not seen�16 D∗+s D−s +.. seen�17 J/ψπ+π− < 3 × 10−3 90%�18 J/ψπ0π0 < 3 × 10−3 90%�19 J/ψK+K− < 2 × 10−3 90%�20 J/ψη < 8 × 10−3 90%�21 J/ψπ0 < 1 × 10−3 90%�22 J/ψη′ < 5 × 10−3 90%
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ψ(4160)�23 J/ψπ+π−π0 < 1 × 10−3 90%�24 ψ(2S)π+π− < 4 × 10−3 90%�25 χ1 γ < 5 × 10−3 90%�26 χ2 γ < 1.3 % 90%�27 χ1π+π−π0 < 2 × 10−3 90%�28 χ2π+π−π0 < 8 × 10−3 90%�29 h (1P)π+π− < 5 × 10−3 90%�30 h (1P)π0π0 < 2 × 10−3 90%�31 h (1P)η < 2 × 10−3 90%�32 h (1P)π0 < 4 × 10−4 90%�33 φπ+π− < 2 × 10−3 90%�34 γχ1(3872) → γ J/ψπ+π− < 6.8 × 10−5 90%�35 γX (3915) → γ J/ψπ+π− < 1.36 × 10−4 90%�36 γX (3930) → γ J/ψπ+π− < 1.18 × 10−4 90%�37 γX (3940) → γ J/ψπ+π− < 1.47 × 10−4 90%�38 γχ1(3872) → γ γ J/ψ < 1.05 × 10−4 90%�39 γX (3915) → γ γ J/ψ < 1.26 × 10−4 90%�40 γX (3930) → γ γ J/ψ < 8.8 × 10−5 90%�41 γX (3940) → γ γ J/ψ < 1.79 × 10−4 90%�42 K+K−

ψ(4160) PARTIAL WIDTHSψ(4160) PARTIAL WIDTHSψ(4160) PARTIAL WIDTHSψ(4160) PARTIAL WIDTHS�(e+ e−) �1�(e+ e−) �1�(e+ e−) �1�(e+ e−) �1VALUE (keV) DOCUMENT ID TECN COMMENT0.48±0.220.48±0.220.48±0.220.48±0.22 1 ABLIKIM 08D BES2 e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •0.4 to 1.1 2 MO 10 RVUE e+ e− → hadrons0.83±0.08 3 SETH 05A RVUE e+ e− → hadrons0.84±0.13 4 SETH 05A RVUE e+ e− → hadrons0.77±0.23 BRANDELIK 78C DASP e+ e−1Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = (293 ± 57)◦.2Reanalysis of data presented in BAI 00 and BAI 02C. From a global �t over the enter-of-mass energy 3.8-4.8 GeV overing the ψ(4040), ψ(4160) and ψ(4415) resonanesand inluding interferene e�ets. Four sets of solutions are obtained with the same �tquality, mass and total width, but with di�erent e+ e− partial widths. We quote onlythe range of values.3 From a �t to Crystal Ball (OSTERHELD 86) data.4 From a �t to BES (BAI 02C) data.

ψ(4160) �(i) × �(e+ e−)/�(total)ψ(4160) �(i) × �(e+ e−)/�(total)ψ(4160) �(i) × �(e+ e−)/�(total)ψ(4160) �(i) × �(e+ e−)/�(total)�(χ1 γ) × �(e+ e−)/�total �25�1/��(χ1 γ) × �(e+ e−)/�total �25�1/��(χ1 γ) × �(e+ e−)/�total �25�1/��(χ1 γ) × �(e+ e−)/�total �25�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<2.2<2.2<2.2<2.2 90 1 HAN 15 BELL 10.58 e+ e− → χ1 γ1Using B(η → γ γ) = (39.41 ± 0.21)%.�(χ2 γ) × �(e+ e−)/�total �26�1/��(χ2 γ) × �(e+ e−)/�total �26�1/��(χ2 γ) × �(e+ e−)/�total �26�1/��(χ2 γ) × �(e+ e−)/�total �26�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<6.1 90 1 HAN 15 BELL 10.58 e+ e− → χ2 γ1Using B(η → γ γ) = (39.41 ± 0.21)%.

ψ(4160) �(i) × �(e+ e−)/�2(total)ψ(4160) �(i) × �(e+ e−)/�2(total)ψ(4160) �(i) × �(e+ e−)/�2(total)ψ(4160) �(i) × �(e+ e−)/�2(total)�(J/ψη
)/�total × �(e+ e−)/�total �20/�× �1/��(J/ψη
)/�total × �(e+ e−)/�total �20/�× �1/��(J/ψη
)/�total × �(e+ e−)/�total �20/�× �1/��(J/ψη
)/�total × �(e+ e−)/�total �20/�× �1/�VALUE (units 10−8) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •2.8±0.9±0.9 1 WANG 13B BELL e+ e− → J/ψηγ12.8±1.7±2.0 2 WANG 13B BELL e+ e− → J/ψηγ1Solution I of two equivalent solutions in a �t using two interfering resonanes. Mass andwidth �xed at 4153 MeV and 103 MeV, respetively.2 Solution II of two equivalent solutions in a �t using two interfering resonanes. Massand width �xed at 4153 MeV and 103 MeV, respetively.
ψ(4160) BRANCHING RATIOSψ(4160) BRANCHING RATIOSψ(4160) BRANCHING RATIOSψ(4160) BRANCHING RATIOS�(µ+µ−

)/�total �2/��(µ+µ−
)/�total �2/��(µ+µ−
)/�total �2/��(µ+µ−
)/�total �2/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 AAIJ 13BC LHCB B+ → K+µ+µ−1AAIJ 13BC report B(B+ → K+ψ(4160)) B(ψ(4160) → µ+µ−) = (3.5+0.9

−0.8)×10−9.�(DD)/�(D∗D∗) �3/�9�(DD)/�(D∗D∗) �3/�9�(DD)/�(D∗D∗) �3/�9�(DD)/�(D∗D∗) �3/�9VALUE DOCUMENT ID TECN COMMENT0.02±0.03±0.020.02±0.03±0.020.02±0.03±0.020.02±0.03±0.02 AUBERT 09M BABR e+ e− → γD(∗)D(∗)

�(D0D0)/�total �4/��(D0D0)/�total �4/��(D0D0)/�total �4/��(D0D0)/�total �4/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D0D0seenseenseenseen PAKHLOVA 08 BELL e+ e− → D0D0 γ
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen AUBERT 09M BABR e+ e− → D0D0 γ�(D+D−)/�total �5/��(D+D−)/�total �5/��(D+D−)/�total �5/��(D+D−)/�total �5/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D+D−seenseenseenseen PAKHLOVA 08 BELL e+ e− → D+D− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •not seen AUBERT 09M BABR e+ e− → D+D− γ�(D∗(2007)0D0+ ..)/�total �7/��(D∗(2007)0D0+ ..)/�total �7/��(D∗(2007)0D0+ ..)/�total �7/��(D∗(2007)0D0+ ..)/�total �7/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AUBERT 09M BABR e+ e− → D∗0D0 γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D∗0D0�(D∗(2010)+D−+ ..)/�total �8/��(D∗(2010)+D−+ ..)/�total �8/��(D∗(2010)+D−+ ..)/�total �8/��(D∗(2010)+D−+ ..)/�total �8/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 ZHUKOVA 18 BELL e+ e− → D∗+D− γseenseenseenseen AUBERT 09M BABR e+ e− → D∗+D− γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D∗+D−
• • • We do not use the following data for averages, �ts, limits, et. • • •seen PAKHLOVA 07 BELL e+ e− → D∗+D− γ1Supersedes PAKHLOVA 07.�(D∗D+ ..)/�(D∗D∗) �6/�9�(D∗D+ ..)/�(D∗D∗) �6/�9�(D∗D+ ..)/�(D∗D∗) �6/�9�(D∗D+ ..)/�(D∗D∗) �6/�9VALUE DOCUMENT ID TECN COMMENT0.34±0.14±0.050.34±0.14±0.050.34±0.14±0.050.34±0.14±0.05 AUBERT 09M BABR e+ e− → γD(∗)D(∗)�(D∗(2007)0D∗(2007)0)/�total �10/��(D∗(2007)0D∗(2007)0)/�total �10/��(D∗(2007)0D∗(2007)0)/�total �10/��(D∗(2007)0D∗(2007)0)/�total �10/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AUBERT 09M BABR e+ e− → D∗0D∗0γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D∗0D∗0�(D∗(2010)+D∗(2010)−)/�total �11/��(D∗(2010)+D∗(2010)−)/�total �11/��(D∗(2010)+D∗(2010)−)/�total �11/��(D∗(2010)+D∗(2010)−)/�total �11/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 ZHUKOVA 18 BELL e+ e− → D∗+D∗− γseenseenseenseen AUBERT 09M BABR e+ e− → D∗+D∗− γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D∗+D∗−
• • • We do not use the following data for averages, �ts, limits, et. • • •seen PAKHLOVA 07 BELL e+ e− → D∗+D∗− γ1Supersedes PAKHLOVA 07.�(D0D−π++.. (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..))/�total �12/��(D0D−π++.. (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..))/�total �12/��(D0D−π++.. (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..))/�total �12/��(D0D−π++.. (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..))/�total �12/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen PAKHLOVA 08A BELL e+ e− → D0D−π+ γ�(DD∗π+.. (exl. D∗D∗))/�total �13/��(DD∗π+.. (exl. D∗D∗))/�total �13/��(DD∗π+.. (exl. D∗D∗))/�total �13/��(DD∗π+.. (exl. D∗D∗))/�total �13/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → DD∗π�(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �14/��(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �14/��(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �14/��(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �14/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen PAKHLOVA 09 BELL e+ e− →D0D∗−π+ γ�(D+s D−s )/�total �15/��(D+s D−s )/�total �15/��(D+s D−s )/�total �15/��(D+s D−s )/�total �15/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen PAKHLOVA 11 BELL e+ e− → D+s D−s γnot seennot seennot seennot seen DEL-AMO-SA...10N BABR e+ e− → D+s D−s γnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D+s D−s�(D∗+s D−s +..)/�total �16/��(D∗+s D−s +..)/�total �16/��(D∗+s D−s +..)/�total �16/��(D∗+s D−s +..)/�total �16/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen PAKHLOVA 11 BELL e+ e− → D∗+s D−s γseenseenseenseen DEL-AMO-SA...10N BABR e+ e− → D∗+s D−s γseenseenseenseen CRONIN-HEN...09 CLEO e+ e− → D∗+s D−s�(J/ψπ+π−

)/�total �17/��(J/ψπ+π−
)/�total �17/��(J/ψπ+π−
)/�total �17/��(J/ψπ+π−
)/�total �17/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<3<3<3<3 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons�(J/ψπ0π0)/�total �18/��(J/ψπ0π0)/�total �18/��(J/ψπ0π0)/�total �18/��(J/ψπ0π0)/�total �18/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<3<3<3<3 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons
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ψ(4160),X (4160)�(J/ψK+K−)/�total �19/��(J/ψK+K−)/�total �19/��(J/ψK+K−)/�total �19/��(J/ψK+K−)/�total �19/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<2<2<2<2 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons�(J/ψη
)/�total �20/��(J/ψη
)/�total �20/��(J/ψη
)/�total �20/��(J/ψη
)/�total �20/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<8<8<8<8 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •possibly seen 1 ABLIKIM 15L BES3 e+ e− → J/ψηseen WANG 13B BELL e+ e− → J/ψηγ1An enhanement around 4.2 GeV is observed.�(J/ψπ0)/�total �21/��(J/ψπ0)/�total �21/��(J/ψπ0)/�total �21/��(J/ψπ0)/�total �21/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<1<1<1<1 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons�(J/ψη′

)/�total �22/��(J/ψη′
)/�total �22/��(J/ψη′
)/�total �22/��(J/ψη′
)/�total �22/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<5<5<5<5 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons�(J/ψπ+π−π0)/�total �23/��(J/ψπ+π−π0)/�total �23/��(J/ψπ+π−π0)/�total �23/��(J/ψπ+π−π0)/�total �23/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<1<1<1<1 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons�(ψ(2S)π+π−

)/�total �24/��(ψ(2S)π+π−
)/�total �24/��(ψ(2S)π+π−
)/�total �24/��(ψ(2S)π+π−
)/�total �24/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<4<4<4<4 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons�(χ1 γ)/�total �25/��(χ1 γ)/�total �25/��(χ1 γ)/�total �25/��(χ1 γ)/�total �25/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<7 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons�(χ2 γ)/�total �26/��(χ2 γ)/�total �26/��(χ2 γ)/�total �26/��(χ2 γ)/�total �26/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<13<13<13<13 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons�(χ1π+π−π0)/�total �27/��(χ1π+π−π0)/�total �27/��(χ1π+π−π0)/�total �27/��(χ1π+π−π0)/�total �27/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<2<2<2<2 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons�(χ2π+π−π0)/�total �28/��(χ2π+π−π0)/�total �28/��(χ2π+π−π0)/�total �28/��(χ2π+π−π0)/�total �28/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<8<8<8<8 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons�(h (1P)π+π−

)/�total �29/��(h (1P)π+π−
)/�total �29/��(h (1P)π+π−
)/�total �29/��(h (1P)π+π−
)/�total �29/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<5<5<5<5 90 1 PEDLAR 11 CLEO e+ e− → h (1P)π+π−1At √
s = 4170 MeV, PEDLAR 11 measures σ(e+ e− → h (1P)π+π−) = 15.6 ±2.3 ± 1.9 ± 3.0 pb, where the errors are statistial, systemati, and due to unertaintyin B(ψ(2S) → π0 h (1P)), respetively.�(h (1P)π0π0)/�total �30/��(h (1P)π0π0)/�total �30/��(h (1P)π0π0)/�total �30/��(h (1P)π0π0)/�total �30/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<2<2<2<2 90 1 PEDLAR 11 CLEO e+ e− → h (1P)π0π01At √s = 4170 MeV, PEDLAR 11 measures σ(e+ e− → h (1P)π0π0) = 3.0 ± 3.3 ±1.1 ± 0.6 pb, where the errors are statistial, systemati, and due to unertainty inB(ψ(2S) → π0 h (1P)), respetively.�(h (1P)η)/�total �31/��(h (1P)η)/�total �31/��(h (1P)η)/�total �31/��(h (1P)η)/�total �31/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<2<2<2<2 90 1 PEDLAR 11 CLEO e+ e− → h (1P)η
• • • We do not use the following data for averages, �ts, limits, et. • • •possibly seen 41 2 ABLIKIM 17R BES3 e+ e− → h (1P)η1At√s= 4170 MeV, PEDLAR 11 measures σ(e+ e− → h (1P)η) = 4.7±1.7±1.0±0.9pb, where the errors are statistial, systemati, and due to unertainty in B(ψ(2S) →

π0 h (1P)), respetively.2An enhanement around 4.2 GeV is observed.�(h (1P)π0)/�total �32/��(h (1P)π0)/�total �32/��(h (1P)π0)/�total �32/��(h (1P)π0)/�total �32/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<0.4<0.4<0.4<0.4 90 1 PEDLAR 11 CLEO e+ e− → h (1P)π01At √s = 4170 MeV, PEDLAR 11 measures σ(e+ e− → h (1P)π0) = −0.7 ± 1.8 ±0.7 ± 0.1 pb, where the errors are statistial, systemati, and due to unertainty inB(ψ(2S) → π0 h (1P)), respetively.�(φπ+π−

)/�total �33/��(φπ+π−
)/�total �33/��(φπ+π−
)/�total �33/��(φπ+π−
)/�total �33/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<2<2<2<2 90 COAN 06 CLEO 4.12{4.2 e+ e− → hadrons

�(γχ1(3872)→ γ J/ψπ+π−
)/�total �34/��(γχ1(3872)→ γ J/ψπ+π−
)/�total �34/��(γχ1(3872)→ γ J/ψπ+π−
)/�total �34/��(γχ1(3872)→ γ J/ψπ+π−
)/�total �34/�VALUE CL% DOCUMENT ID COMMENT

<0.68× 10−4<0.68× 10−4<0.68× 10−4<0.68× 10−4 90 1 XIAO 13 ψ(4160) → γ J/ψπ+ π−1Obtained by analyzing CLEO data but not authored by the CLEO Collaboration.�(γX (3915)→ γ J/ψπ+π−
)/�total �35/��(γX (3915)→ γ J/ψπ+π−
)/�total �35/��(γX (3915)→ γ J/ψπ+π−
)/�total �35/��(γX (3915)→ γ J/ψπ+π−
)/�total �35/�VALUE CL% DOCUMENT ID COMMENT

<1.36× 10−4<1.36× 10−4<1.36× 10−4<1.36× 10−4 90 1 XIAO 13 ψ(4160) → γ J/ψπ+ π−1Obtained by analyzing CLEO data but not authored by the CLEO Collaboration.�(γX (3930)→ γ J/ψπ+π−
)/�total �36/��(γX (3930)→ γ J/ψπ+π−
)/�total �36/��(γX (3930)→ γ J/ψπ+π−
)/�total �36/��(γX (3930)→ γ J/ψπ+π−
)/�total �36/�VALUE CL% DOCUMENT ID COMMENT

<1.18× 10−4<1.18× 10−4<1.18× 10−4<1.18× 10−4 90 1 XIAO 13 ψ(4160) → γ J/ψπ+ π−1Obtained by analyzing CLEO data but not authored by the CLEO Collaboration.�(γX (3940)→ γ J/ψπ+π−
)/�total �37/��(γX (3940)→ γ J/ψπ+π−
)/�total �37/��(γX (3940)→ γ J/ψπ+π−
)/�total �37/��(γX (3940)→ γ J/ψπ+π−
)/�total �37/�VALUE CL% DOCUMENT ID COMMENT

<1.47× 10−4<1.47× 10−4<1.47× 10−4<1.47× 10−4 90 1 XIAO 13 ψ(4160) → γ J/ψπ+ π−1Obtained by analyzing CLEO data but not authored by the CLEO Collaboration.�(γχ1(3872)→ γ γ J/ψ)/�total �38/��(γχ1(3872)→ γ γ J/ψ)/�total �38/��(γχ1(3872)→ γ γ J/ψ)/�total �38/��(γχ1(3872)→ γ γ J/ψ)/�total �38/�VALUE CL% DOCUMENT ID COMMENT
<1.05× 10−4<1.05× 10−4<1.05× 10−4<1.05× 10−4 90 1 XIAO 13 ψ(4160) → γ γ J/ψ1Obtained by analyzing CLEO data but not authored by the CLEO Collaboration.�(γX (3915)→ γ γ J/ψ)/�total �39/��(γX (3915)→ γ γ J/ψ)/�total �39/��(γX (3915)→ γ γ J/ψ)/�total �39/��(γX (3915)→ γ γ J/ψ)/�total �39/�VALUE CL% DOCUMENT ID COMMENT
<1.26× 10−4<1.26× 10−4<1.26× 10−4<1.26× 10−4 90 1 XIAO 13 ψ(4160) → γ γ J/ψ1Obtained by analyzing CLEO data but not authored by the CLEO Collaboration.�(γX (3930)→ γ γ J/ψ)/�total �40/��(γX (3930)→ γ γ J/ψ)/�total �40/��(γX (3930)→ γ γ J/ψ)/�total �40/��(γX (3930)→ γ γ J/ψ)/�total �40/�VALUE CL% DOCUMENT ID COMMENT
<0.88× 10−4<0.88× 10−4<0.88× 10−4<0.88× 10−4 90 1 XIAO 13 ψ(4160) → γ γ J/ψ1Obtained by analyzing CLEO data but not authored by the CLEO Collaboration.�(γX (3940)→ γ γ J/ψ)/�total �41/��(γX (3940)→ γ γ J/ψ)/�total �41/��(γX (3940)→ γ γ J/ψ)/�total �41/��(γX (3940)→ γ γ J/ψ)/�total �41/�VALUE CL% DOCUMENT ID COMMENT
<1.79× 10−4<1.79× 10−4<1.79× 10−4<1.79× 10−4 90 1 XIAO 13 ψ(4160) → γ γ J/ψ1Obtained by analyzing CLEO data but not authored by the CLEO Collaboration.�(K+K−)/�total �42/��(K+K−)/�total �42/��(K+K−)/�total �42/��(K+K−)/�total �42/�VALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2× 10−5 90 1 DRUZHININ 15 RVUE e+ e− → ψ(3770)1DRUZHININ 15 uses BABAR and CLEO data takitaking into aount interferene of theproesses e+ e− → K+K− and e+ e− → K0S K0L.

ψ(4160) REFERENCESψ(4160) REFERENCESψ(4160) REFERENCESψ(4160) REFERENCESZHUKOVA 18 PR D97 012002 V. Zhukova et al. (BELLE Collab.)ABLIKIM 17R PR D96 012001 M. Ablikim et al. (BES III Collab.)ABLIKIM 15L PR D91 112005 M. Ablikim et al. (BES III Collab.)DRUZHININ 15 PR D92 054024 V.P. Druzhinin (NOVO)HAN 15 PR D92 012011 Y.L. Han et al. (BELLE Collab.)AAIJ 13BC PRL 111 112003 R. Aaij et al. (LHCb Collab.)WANG 13B PR D87 051101 X.L. Wang et al. (BELLE Collab.)XIAO 13 PR D87 057501 T. Xiao et al. (NWES, WAYN)PAKHLOVA 11 PR D83 011101 G. Pakhlova et al. (BELLE Collab.)PEDLAR 11 PRL 107 041803 T. Pedlar et al. (CLEO Collab.)DEL-AMO-SA... 10N PR D82 052004 P. del Amo Sanhez et al. (BABAR Collab.)MO 10 PR D82 077501 X.H. Mo, C.Z. Yuan, P. Wang (BHEP)AUBERT 09M PR D79 092001 B. Aubert et al. (BABAR Collab.)CRONIN-HEN... 09 PR D80 072001 D. Cronin-Hennessy et al. (CLEO Collab.)PAKHLOVA 09 PR D80 091101 G. Pakhlova et al. (BELLE Collab.)ABLIKIM 08D PL B660 315 M. Ablikim et al. (BES Collab.)PAKHLOVA 08 PR D77 011103 G. Pakhlova et al. (BELLE Collab.)PAKHLOVA 08A PRL 100 062001 G. Pakhlova et al. (BELLE Collab.)PAKHLOVA 07 PRL 98 092001 G. Pakhlova et al. (BELLE Collab.)COAN 06 PRL 96 162003 T.E. Coan et al. (CLEO Collab.)SETH 05A PR D72 017501 K.K. SethBAI 02C PRL 88 101802 J.Z. Bai et al. (BES Collab.)BAI 00 PRL 84 594 J.Z. Bai et al. (BES Collab.)OSTERHELD 86 SLAC-PUB-4160 A. Osterheld et al. (SLAC Crystal Ball Collab.)BRANDELIK 78C PL 76B 361 R. Brandelik et al. (DASP Collab.)X (4160) IG (JPC ) = ??(???)OMITTED FROM SUMMARY TABLESeen by PAKHLOV 08 in e+ e− → J/ψX , X → D∗D∗X (4160) MASSX (4160) MASSX (4160) MASSX (4160) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4156+25
−20±154156+25
−20±154156+25
−20±154156+25
−20±15 24 PAKHLOV 08 BELL e+ e− → J/ψX



1594159415941594Meson Partile ListingsX (4160), Z(4200), ψ(4230)X (4160) WIDTHX (4160) WIDTHX (4160) WIDTHX (4160) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT139+111
− 61±21139+111
− 61±21139+111
− 61±21139+111
− 61±21 24 PAKHLOV 08 BELL e+ e− → J/ψXX (4160) DECAY MODESX (4160) DECAY MODESX (4160) DECAY MODESX (4160) DECAY MODESMode Fration (�i /�)�1 DD not seen�2 D∗D+ .. not seen�3 D∗D∗ seenX (4160) BRANCHING RATIOSX (4160) BRANCHING RATIOSX (4160) BRANCHING RATIOSX (4160) BRANCHING RATIOS�(DD)/�(D∗D∗) �1/�3�(DD)/�(D∗D∗) �1/�3�(DD)/�(D∗D∗) �1/�3�(DD)/�(D∗D∗) �1/�3VALUE CL% DOCUMENT ID TECN COMMENT

<0.09<0.09<0.09<0.09 90 PAKHLOV 08 BELL e+ e− → J/ψX�(D∗D+ ..)/�(D∗D∗) �2/�3�(D∗D+ ..)/�(D∗D∗) �2/�3�(D∗D+ ..)/�(D∗D∗) �2/�3�(D∗D+ ..)/�(D∗D∗) �2/�3VALUE CL% DOCUMENT ID TECN COMMENT
<0.22<0.22<0.22<0.22 90 PAKHLOV 08 BELL e+ e− → J/ψXX (4160) REFERENCESX (4160) REFERENCESX (4160) REFERENCESX (4160) REFERENCESPAKHLOV 08 PRL 100 202001 P. Pakhlov et al. (BELLE Collab.)Z(4200) IG (JPC ) = 1+(1 +−)I, G, C need on�rmation.OMITTED FROM SUMMARY TABLEwas X (4200)±This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.Reported by CHILIKIN 14 in J/ψπ+ at a signi�ane of 6.2σ. As-signments of 0−, 1−, 2−, and 2+ exluded at 6.1σ, 7.4σ, 4.4σ,and 7.0σ level, respetively. Needs on�rmation.Z (4200) MASSZ (4200) MASSZ (4200) MASSZ (4200) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4196+31

−29+17
−134196+31

−29+17
−134196+31

−29+17
−134196+31

−29+17
−13 CHILIKIN 14 BELL B0 → J/ψK−π+Z (4200) WIDTHZ (4200) WIDTHZ (4200) WIDTHZ (4200) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT370±70+ 70

−132370±70+ 70
−132370±70+ 70
−132370±70+ 70
−132 CHILIKIN 14 BELL B0 → J/ψK−π+Z (4200) DECAY MODESZ (4200) DECAY MODESZ (4200) DECAY MODESZ (4200) DECAY MODESMode Fration (�i /�)�1 J/ψπ+ seenZ (4200) BRANCHING RATIOSZ (4200) BRANCHING RATIOSZ (4200) BRANCHING RATIOSZ (4200) BRANCHING RATIOS�(J/ψπ+)/�total �1/��(J/ψπ+)/�total �1/��(J/ψπ+)/�total �1/��(J/ψπ+)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen CHILIKIN 14 BELL B0 → J/ψK−π+Z (4200) REFERENCESZ (4200) REFERENCESZ (4200) REFERENCESZ (4200) REFERENCESCHILIKIN 14 PR D90 112009 K. Chilikin et al. (BELLE Collab.)

ψ(4230) IG (JPC ) = 0−(1−−)OMITTED FROM SUMMARY TABLEwas X (4230)This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.Enhanement reported by ABLIKIM 15C in e+ e− → ωχ0 at√
s = 4.23{4.26 GeV at 9σ signi�ane. Lineshape found to beinonsistent with origination from ψ(4260). Needs on�rmation.

ψ(4230) MASSψ(4230) MASSψ(4230) MASSψ(4230) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4218 +5
−4 OUR AVERAGE4218 +5
−4 OUR AVERAGE4218 +5
−4 OUR AVERAGE4218 +5
−4 OUR AVERAGE Error inludes sale fator of 1.2.4218 +5.5
−4.5±0.9 ABLIKIM 17G BES3 e+ e− → π+π− h4209.5±7.4±1.4 1 ABLIKIM 17V BES3 e+ e− → π+π−ψ(2S)4230 ±8 ±6 180 2 ABLIKIM 15C BES3 e+ e− → ωχ01From a �t to the ross setion for e+ e− → π+π−ψ(2S) → 2(π+π−)ℓ+ ℓ− obtainedfrom 16 enter-of-mass energies between 4.008 and 4.600 GeV and omprising 5.1 fb−1.2 From a 3-parameter �t of measured ross setions from √

s = 4.21{4.42 GeV to aphase-spae modi�ed Breit-Wigner funtion, using the deays χ0 → π+π−, χ0 →K+K−, and ω → π+π−π0.
ψ(4230) WIDTHψ(4230) WIDTHψ(4230) WIDTHψ(4230) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT59 +12

−10 OUR AVERAGE59 +12
−10 OUR AVERAGE59 +12
−10 OUR AVERAGE59 +12
−10 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogram below.66.0+12.3
− 8.3±0.4 ABLIKIM 17G BES3 e+ e− → π+π− h80.1±24.6±2.9 1 ABLIKIM 17V BES3 e+ e− → π+π−ψ(2S)38 ±12 ±2 180 2 ABLIKIM 15C BES3 e+ e− → ωχ0

WEIGHTED AVERAGE
59+12-10 (Error scaled by 1.5)

ABLIKIM 15C BES3 2.9
ABLIKIM 17V BES3 0.8
ABLIKIM 17G BES3 0.8

χ2

       4.4
(Confidence Level = 0.112)

0 50 100 150 200

ψ(4230) WIDTH (MeV)1From a �t to the ross setion for e+ e− → π+π−ψ(2S) → 2(π+π−)ℓ+ ℓ− obtainedfrom 16 enter-of-mass energies between 4.008 and 4.600 GeV and omprising 5.1 fb−1.2 From a 3-parameter �t of measured ross setions from √
s = 4.21{4.42 GeV to aphase-spae modi�ed Breit-Wigner funtion, using the deays χ0 → π+π−, χ0 →K+K−, and ω → π+π−π0.

ψ(4230) DECAY MODESψ(4230) DECAY MODESψ(4230) DECAY MODESψ(4230) DECAY MODESMode Fration (�i /�)�1 e+ e−�2 ωχ0 seen�3 π+π−h seen�4 π+π−ψ(2S) seen
ψ(4230) �(i)�(e+ e−)/�(total)ψ(4230) �(i)�(e+ e−)/�(total)ψ(4230) �(i)�(e+ e−)/�(total)ψ(4230) �(i)�(e+ e−)/�(total)�(ωχ0) × �(e+ e−)/�total �2�1/��(ωχ0) × �(e+ e−)/�total �2�1/��(ωχ0) × �(e+ e−)/�total �2�1/��(ωχ0) × �(e+ e−)/�total �2�1/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT2.7±0.5±0.42.7±0.5±0.42.7±0.5±0.42.7±0.5±0.4 180 1 ABLIKIM 15C BES3 e+ e− → ωχ01From a 3-parameter �t of measured ross setions from √

s = 4.21{4.42 GeV to aphase-spae modi�ed Breit-Wigner funtion, using the deays χ0 → π+π−, χ0 →K+K−, and ω → π+π−π0.
ψ(4230) BRANCHING RATIOSψ(4230) BRANCHING RATIOSψ(4230) BRANCHING RATIOSψ(4230) BRANCHING RATIOS�(ωχ0)/�total �2/��(ωχ0)/�total �2/��(ωχ0)/�total �2/��(ωχ0)/�total �2/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 180 1 ABLIKIM 15C BES3 e+ e− → ωχ01From a 3-parameter �t of measured ross setions from √

s = 4.21{4.42 GeV to aphase-spae modi�ed Breit-Wigner funtion, using the deays χ0 → π+π−, χ0 →K+K−, and ω → π+π−π0.



1595159515951595See key on page 885 Meson Partile Listings
ψ(4230), R0(4240), X (4250)±, ψ(4260)�(π+π−h)/�total �3/��(π+π−h)/�total �3/��(π+π−h)/�total �3/��(π+π−h)/�total �3/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen ABLIKIM 17G BES3 e+ e− → π+π− h�(π+π−ψ(2S))/�total �4/��(π+π−ψ(2S))/�total �4/��(π+π−ψ(2S))/�total �4/��(π+π−ψ(2S))/�total �4/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 ABLIKIM 17V BES3 e+ e− → π+π−ψ(2S)1 From a �t to the ross setion for e+ e− → π+π−ψ(2S) → 2(π+π−)ℓ+ ℓ− obtainedfrom 16 enter-of-mass energies between 4.008 and 4.600 GeV and omprising 5.1 fb−1.

ψ(4230) REFERENCESψ(4230) REFERENCESψ(4230) REFERENCESψ(4230) REFERENCESABLIKIM 17G PRL 118 092002 M. Ablikim et al. (BES III Collab.)ABLIKIM 17V PR D96 032004 M. Ablikim et al. (BES III Collab.)ABLIKIM 15C PRL 114 092003 M. Ablikim et al. (BES III Collab.)R0(4240) IG (JPC ) = 1+(0−−)I, G, C need on�rmation.OMITTED FROM SUMMARY TABLEwas X (4240)±Properties inompatible with a q q struture (exoti state). See thereview on non-q q states.Spin and parity assigment JP = 0− is favored over 1−, 2−, and2+ by 8 σ and over 1+ by 1 σ, aording to the four-dimensionalamplitude analysis of AAIJ 14AG.R0(4240) MASSR0(4240) MASSR0(4240) MASSR0(4240) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4239±18+45
−104239±18+45
−104239±18+45
−104239±18+45
−10 1 AAIJ 14AG LHCB B0 → K+π−ψ(2S)1 From a 4-dimensional analysis when a seond, lower mass resonane is allowed in theZ (4430) �t, with signi�ane 6 σ inluding systemati variations.R0(4240) WIDTHR0(4240) WIDTHR0(4240) WIDTHR0(4240) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT220±47+108

− 74220±47+108
− 74220±47+108
− 74220±47+108
− 74 1 AAIJ 14AG LHCB B0 → K+π−ψ(2S)1 From a 4-dimensional analysis when a seond, lower mass resonane is allowed in theZ (4430) �t, with signi�ane 6 σ inluding systemati variations.R0(4240) DECAY MODESR0(4240) DECAY MODESR0(4240) DECAY MODESR0(4240) DECAY MODESMode Fration (�i /�)�1 π−ψ(2S) seenR0(4240) BRANCHING RATIOSR0(4240) BRANCHING RATIOSR0(4240) BRANCHING RATIOSR0(4240) BRANCHING RATIOS�(π−ψ(2S))/�total �1/��(π−ψ(2S))/�total �1/��(π−ψ(2S))/�total �1/��(π−ψ(2S))/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 AAIJ 14AG LHCB B0 → K+π−ψ(2S)1 From a 4-dimensional analysis when a seond, lower mass resonane is allowed in theZ (4430) �t. No partial branhing fration quoted.R0(4240) REFERENCESR0(4240) REFERENCESR0(4240) REFERENCESR0(4240) REFERENCESAAIJ 14AG PRL 112 222002 R. Aaij et al. (LHCb Collab.)X (4250)± IG (JPC ) = 1−(??+)I, G, C need on�rmation.OMITTED FROM SUMMARY TABLEProperties inompatible with a qq struture (exoti state). See thereview on non-q q states.Observed by MIZUK 08 in the π+χ1(1P) invariant mass distribu-tion in B0 → K−π+χ1(1P) deays. Not seen by LEES 12B inthis same mode after aounting for K π resonant mass and angularstruture. X (4250)± MASSX (4250)± MASSX (4250)± MASSX (4250)± MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4248+44

−29+180
− 354248+44

−29+180
− 354248+44

−29+180
− 354248+44

−29+180
− 35 1 MIZUK 08 BELL B0 → K−π+χ1(1P)1 From a Dalitz plot analysis with two Breit-Wigner amplitudes.

X (4250)± WIDTHX (4250)± WIDTHX (4250)± WIDTHX (4250)± WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT177+54
−39+316

− 61177+54
−39+316

− 61177+54
−39+316

− 61177+54
−39+316

− 61 1 MIZUK 08 BELL B0 → K−π+χ1(1P)1 From a Dalitz plot analysis with two Breit-Wigner amplitudes.X (4250)± DECAY MODESX (4250)± DECAY MODESX (4250)± DECAY MODESX (4250)± DECAY MODESMode Fration (�i /�)�1 π+χ1(1P) seenX (4250)± BRANCHING RATIOSX (4250)± BRANCHING RATIOSX (4250)± BRANCHING RATIOSX (4250)± BRANCHING RATIOS�(π+χ1(1P))/�total �1/��(π+χ1(1P))/�total �1/��(π+χ1(1P))/�total �1/��(π+χ1(1P))/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 MIZUK 08 BELL B0 → K−π+χ1(1P)
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 2 LEES 12B BABR B → K πχ1(1P)1With a produt branhing fration measurement of B(B0 → K−X (4250)+) ×B(X (4250)+ → π+χ1(1P)) = (4.0+2.3

−0.9+19.7
− 0.5)× 10−5.2With a produt branhing fration limit of B(B0 → X (4250)+K−) × B(X (4250)+ →

χ1π+) < 4.0× 10−5 at 90% CL.X (4250)± REFERENCESX (4250)± REFERENCESX (4250)± REFERENCESX (4250)± REFERENCESLEES 12B PR D85 052003 J.P. Lees et al. (BABAR Collab.)MIZUK 08 PR D78 072004 R. Mizuk et al. (BELLE Collab.)
ψ(4260) IG (JPC ) = 0−(1−−)also known as Y (4260); was X (4260)This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.Seen in radiative return from e+ e− ollisions at √s = 9.54{10.58GeV by AUBERT,B 05I, HE 06B, and YUAN 07, and in e+ e−ollisions at √

s ≈ 4.26 GeV by COAN 06. Possibly seen byAUBERT 06 in B− → K−π+π− J/ψ. See also the review on"Spetrosopy of mesons ontaining two heavy quarks."
ψ(4260) MASSψ(4260) MASSψ(4260) MASSψ(4260) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4230 ± 8 OUR AVERAGE4230 ± 8 OUR AVERAGE4230 ± 8 OUR AVERAGE4230 ± 8 OUR AVERAGE Error inludes sale fator of 2.9. See the ideogram below.4222.0± 3.1± 1.4 1 ABLIKIM 17B BES3 e+ e− → π+π− J/ψ4258.6± 8.3±12.1 2 LIU 13B BELL e+ e− → γπ+π− J/ψ4245 ± 5 ± 4 3 LEES 12AC BABR 10.58 e+ e− → γπ+π− J/ψ4284 +17

−16 ± 413.6 HE 06B CLEO 9.4{10.6 e+ e− → γπ+π− J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •4209.1± 6.8± 7.0 4 ZHANG 17B RVUE e+e− → π+π−ψ(2S)4223.3± 1.6± 2.5 5 ZHANG 17C RVUE e+ e− → π+π− J/ψ or ψ(2S)4247 ±12 +17

−32 2,6 YUAN 07 BELL 10.58 e+ e− → γπ+π− J/ψ4259 ± 8 + 2
− 6 125 7 AUBERT,B 05I BABR 10.58 e+ e− → γπ+π− J/ψ

WEIGHTED AVERAGE
4230±8 (Error scaled by 2.9)

HE 06B CLEO 10.7
LEES 12AC BABR 5.4
LIU 13B BELL 3.8
ABLIKIM 17B BES3 5.6

χ2

      25.5
(Confidence Level < 0.0001)

4200 4220 4240 4260 4280 4300 4320 4340

ψ(4260) MASS (MeV)1From a three-resonane �t.2 From a two-resonane �t.3 From a single-resonane �t. Supersedes AUBERT,B 05I.
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ψ(4260)4From a three-resonane �t.5 From a ombined �t of BELLE, BABAR and BES3 e+ e− → π+π− J/ψ and e+ e− →

π+π−ψ(2S) data.6 Superseded by LIU 13B.7 From a single-resonane �t. Two interfering resonanes are not exluded. Supersededby LEES 12AC.
ψ(4260) WIDTHψ(4260) WIDTHψ(4260) WIDTHψ(4260) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT55 ±19 OUR AVERAGE55 ±19 OUR AVERAGE55 ±19 OUR AVERAGE55 ±19 OUR AVERAGE Error inludes sale fator of 4.4. See the ideogram below.44.1± 4.3± 2.0 1 ABLIKIM 17B BES3 e+ e− → π+π− J/ψ134.1±16.4± 5.5 2 LIU 13B BELL e+ e− → γπ+π− J/ψ114 +16

−15 ± 7 3 LEES 12AC BABR 10.58 e+ e− → γπ+π− J/ψ73 +39
−25 ± 5 13.6 HE 06B CLEO 9.4{10.6 e+ e− → γπ+π− J/ψ

• • • We do not use the following data for averages, �ts, limits, et. • • •76.6±14.2± 2.4 4 ZHANG 17B RVUE e+e− → π+π−ψ(2S)54.2± 2.6± 1.0 5 ZHANG 17C RVUE e+ e− → π+π− J/ψ or ψ(2S)108 ±19 ±10 2,6 YUAN 07 BELL 10.58 e+ e− → γπ+π− J/ψ88 ±23 + 6
− 4 125 7 AUBERT,B 05I BABR 10.58 e+ e− → γπ+π− J/ψ1From a three-resonane �t.2 From a two-resonane �t.3 From a single-resonane �t. Supersedes AUBERT,B 05I.4 From a three-resonane �t.5 From a ombined �t of BELLE, BABAR and BES3 e+ e− → π+π− J/ψ and e+ e− →

π+π−ψ(2S) data.6 Superseded by LIU 13B.7 From a single-resonane �t. Two interfering resonanes are not exluded. Supersededby LEES 12AC.
WEIGHTED AVERAGE
55±19 (Error scaled by 4.4)

HE 06B CLEO
LEES 12AC BABR 12.6
LIU 13B BELL 20.7
ABLIKIM 17B BES3 5.7

χ2

      38.9
(Confidence Level < 0.0001)

0 50 100 150 200 250

ψ(4260) WIDTH (MeV)
ψ(4260) DECAY MODESψ(4260) DECAY MODESψ(4260) DECAY MODESψ(4260) DECAY MODESMode Fration (�i /�)�1 e+ e−�2 J/ψπ+π− seen�3 J/ψ f0(980), f0(980) → π+π− seen�4 Z (3900)±π∓, Z± → J/ψπ± seen�5 J/ψπ0π0 seen�6 J/ψK+K− seen�7 J/ψK0S K0S not seen�8 J/ψη not seen�9 J/ψπ0 not seen�10 J/ψη′ not seen�11 J/ψπ+π−π0 not seen�12 J/ψηπ0 not seen�13 J/ψηη not seen�14 ψ(2S)π+π− not seen�15 ψ(2S)η not seen�16 χ0ω not seen�17 χ1π+π−π0 not seen�18 χ2π+π−π0 not seen�19 h (1P)π+π− not seen�20 φπ+π− not seen�21 φ f0(980) → φπ+π− not seen�22 DD not seen�23 D0D0 not seen

�24 D+D− not seen�25 D∗D+.. not seen�26 D∗(2007)0D0+.. not seen�27 D∗(2010)+D−+.. not seen�28 D∗D∗ not seen�29 D∗(2007)0D∗(2007)0 not seen�30 D∗(2010)+D∗(2010)− not seen�31 DDπ+..�32 D0D−π++.. (exl.D∗(2007)0D∗0 +..,D∗(2010)+D− +..) not seen�33 DD∗π+.. (exl. D∗D∗) not seen�34 D0D∗−π++.. (exl.D∗(2010)+D∗(2010)−) not seen�35 D0D∗(2010)−π++.. not seen�36 D∗D∗π not seen�37 D+s D−s not seen�38 D∗+s D−s +.. not seen�39 D∗+s D∗−s not seen�40 pp not seen�41 ppπ0 not seen�42 K0S K±π∓ not seen�43 K+K−π0 not seenRadiative deaysRadiative deaysRadiative deaysRadiative deays�44 η (1S)γ possibly seen�45 χ1 γ not seen�46 χ2 γ not seen�47 χ1(3872)γ seen
ψ(4260) �(i) × �(e+ e−)/�(total)ψ(4260) �(i) × �(e+ e−)/�(total)ψ(4260) �(i) × �(e+ e−)/�(total)ψ(4260) �(i) × �(e+ e−)/�(total)�(J/ψπ+π−

)
× �(e+ e−)/�total �2�1/��(J/ψπ+π−

)
× �(e+ e−)/�total �2�1/��(J/ψπ+π−

)
× �(e+ e−)/�total �2�1/��(J/ψπ+π−

)
× �(e+ e−)/�total �2�1/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT9.2±1.0 OUR AVERAGE9.2±1.0 OUR AVERAGE9.2±1.0 OUR AVERAGE9.2±1.0 OUR AVERAGE9.2±0.8±0.7 1 LEES 12AC BABR 10.58 e+ e− → γπ+π− J/ψ8.9+3.9

−3.1±1.8 8.1 HE 06B CLEO 9.4{10.6 e+ e− → γπ+π− J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •6.4±0.8±0.6 2 LIU 13B BELL e+ e− → γπ+π− J/ψ20.5±1.4±2.0 3 LIU 13B BELL e+ e− → γπ+π− J/ψ6.0±1.2+4.7

−0.5 2,4 YUAN 07 BELL 10.58 e+ e− → γπ+π− J/ψ20.6±2.3+9.1
−1.7 3,4 YUAN 07 BELL 10.58 e+ e− → γπ+π− J/ψ5.5±1.0+0.8
−0.7 125 5 AUBERT,B 05I BABR 10.58 e+ e− → γπ+π− J/ψ1From a single-resonane �t. Supersedes AUBERT,B 05I.2 Solution I of two equivalent solutions in a �t using two interfering resonanes.3 Solution II of two equivalent solutions in a �t using two interfering resonanes.4 Superseded by LIU 13B.5 From a single-resonane �t. Two interfering resonanes are not exluded. Supersededby LEES 12AC.�(J/ψK+K−) × �(e+ e−)/�total �6�1/��(J/ψK+K−) × �(e+ e−)/�total �6�1/��(J/ψK+K−) × �(e+ e−)/�total �6�1/��(J/ψK+K−) × �(e+ e−)/�total �6�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<1.7<1.7<1.7<1.7 90 1 SHEN 14 BELL 9.4{10.9 e+ e− →
γK+K− J/ψ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.2 90 2 YUAN 08 BELL e+ e− → γK+K− J/ψ1From a �t of the broad K+K− J/ψ enhanement inluding a oherent ψ(4260) ampli-tude with mass and width from LIU 13B. Supersedes YUAN 08.2 From a �t of the broad K+K− J/ψ enhanement inluding a oherent ψ(4260) ampli-tude with mass and width from YUAN 07.�(J/ψK0S K0S) × �(e+ e−)/�total �7�1/��(J/ψK0S K0S) × �(e+ e−)/�total �7�1/��(J/ψK0S K0S) × �(e+ e−)/�total �7�1/��(J/ψK0S K0S) × �(e+ e−)/�total �7�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<0.85<0.85<0.85<0.85 90 1 SHEN 14 BELL 9.4{10.9 e+ e− → γK0S K0S J/ψ1From a �t of the K0S K0S J/ψ mass range from 4.4 to 5.5 GeV inluding a oherent

ψ(4260) amplitude with mass and width from LIU 13B.�(J/ψη
)
× �(e+ e−)/�total �8�1/��(J/ψη

)
× �(e+ e−)/�total �8�1/��(J/ψη

)
× �(e+ e−)/�total �8�1/��(J/ψη

)
× �(e+ e−)/�total �8�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<14.2 90 WANG 13B BELL e+ e− → J/ψηγ�(ψ(2S)π+π−

)
× �(e+ e−)/�total �14�1/��(ψ(2S)π+π−

)
× �(e+ e−)/�total �14�1/��(ψ(2S)π+π−

)
× �(e+ e−)/�total �14�1/��(ψ(2S)π+π−

)
× �(e+ e−)/�total �14�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<4.3 90 1 LIU 08H RVUE 10.58 e+ e− →

ψ(2S)π+π− γ7.4+2.1
−1.7 2 LIU 08H RVUE 10.58 e+ e− →

ψ(2S)π+π− γ
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ψ(4260)1For onstrutive interferene with the ψ(4360) in a ombined �t of AUBERT 07S andWANG 07D data with three resonanes.2 For destrutive interferene with the ψ(4360) in a ombined �t of AUBERT 07S andWANG 07D data with three resonanes.�(φπ+π−

)
× �(e+ e−)/�total �20�1/��(φπ+π−

)
× �(e+ e−)/�total �20�1/��(φπ+π−

)
× �(e+ e−)/�total �20�1/��(φπ+π−

)
× �(e+ e−)/�total �20�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<0.4<0.4<0.4<0.4 90 AUBERT,BE 06D BABR 10.6 e+ e− → K+K−π+π− γ�(φ f0(980)→ φπ+π−
)
× �(e+ e−)/�total �21�1/��(φ f0(980)→ φπ+π−

)
× �(e+ e−)/�total �21�1/��(φ f0(980)→ φπ+π−

)
× �(e+ e−)/�total �21�1/��(φ f0(980)→ φπ+π−

)
× �(e+ e−)/�total �21�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<0.28<0.28<0.28<0.28 90 1 AUBERT 07AK BABR 10.6 e+ e− → π+π−K+K− γ1AUBERT 07AK reports [�(ψ(4260) → φ f0(980) → φπ+π−
)

× �(ψ(4260) →e+ e−)/�total℄ × [B(φ(1020) → K+K−)℄ < 0.14 eV whih we divide by our bestvalue B(φ(1020) → K+K−) = 49.2× 10−2.�(K0S K±π∓
)
× �(e+ e−)/�total �42�1/��(K0S K±π∓

)
× �(e+ e−)/�total �42�1/��(K0S K±π∓

)
× �(e+ e−)/�total �42�1/��(K0S K±π∓

)
× �(e+ e−)/�total �42�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.5 90 AUBERT 08S BABR 10.6 e+ e− → K0S K±π∓ γ�(K+K−π0) × �(e+ e−)/�total �43�1/��(K+K−π0) × �(e+ e−)/�total �43�1/��(K+K−π0) × �(e+ e−)/�total �43�1/��(K+K−π0) × �(e+ e−)/�total �43�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.6 90 AUBERT 08S BABR 10.6 e+ e− → K+K−π0 γ�(χ1 γ) × �(e+ e−)/�total �45�1/��(χ1 γ) × �(e+ e−)/�total �45�1/��(χ1 γ) × �(e+ e−)/�total �45�1/��(χ1 γ) × �(e+ e−)/�total �45�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<1.4<1.4<1.4<1.4 90 1 HAN 15 BELL 10.58 e+ e− → χ1 γ1Using B(η → γ γ) = (39.41 ± 0.21)%.�(χ2 γ) × �(e+ e−)/�total �46�1/��(χ2 γ) × �(e+ e−)/�total �46�1/��(χ2 γ) × �(e+ e−)/�total �46�1/��(χ2 γ) × �(e+ e−)/�total �46�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<4.0<4.0<4.0<4.0 90 1 HAN 15 BELL 10.58 e+ e− → χ2 γ1Using B(η → γ γ) = (39.41 ± 0.21)%.

ψ(4260) BRANCHING RATIOSψ(4260) BRANCHING RATIOSψ(4260) BRANCHING RATIOSψ(4260) BRANCHING RATIOS�(J/ψ f0(980), f0(980)→ π+π−
)/�(J/ψπ+π−

) �3/�2�(J/ψ f0(980), f0(980)→ π+π−
)/�(J/ψπ+π−

) �3/�2�(J/ψ f0(980), f0(980)→ π+π−
)/�(J/ψπ+π−

) �3/�2�(J/ψ f0(980), f0(980)→ π+π−
)/�(J/ψπ+π−

) �3/�2VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.17±0.13 1 LEES 12AC BABR 10.58 e+ e− → γπ+π− J/ψ1Systemati unertainties not estimated.�(Z (3900)±π∓, Z± → J/ψπ±

)/�(J/ψπ+π−
) �4/�2�(Z (3900)±π∓, Z± → J/ψπ±

)/�(J/ψπ+π−
) �4/�2�(Z (3900)±π∓, Z± → J/ψπ±

)/�(J/ψπ+π−
) �4/�2�(Z (3900)±π∓, Z± → J/ψπ±

)/�(J/ψπ+π−
) �4/�2VALUE DOCUMENT ID TECN COMMENT0.215±0.033±0.0750.215±0.033±0.0750.215±0.033±0.0750.215±0.033±0.075 1 ABLIKIM 13T BES3 e+ e− → π+π− J/ψ

• • • We do not use the following data for averages, �ts, limits, et. • • •0.29 ±0.08 2 LIU 13B BELL e+ e− →
γπ+π− J/ψ1Assuming that the ross setion of e+ e− → π+π− J/ψ is fully due to the ψ(4260).2 Systemati error not evaluated.�(J/ψK0S K0S)/�total �7/��(J/ψK0S K0S)/�total �7/��(J/ψK0S K0S)/�total �7/��(J/ψK0S K0S)/�total �7/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen SHEN 14 BELL 9.4{10.9 e+ e− → γK0S K0S J/ψ�(J/ψηπ0)/�total �12/��(J/ψηπ0)/�total �12/��(J/ψηπ0)/�total �12/��(J/ψηπ0)/�total �12/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen ABLIKIM 15Q BES3 4.0{4.6 e+ e− → J/ψηπ0�(ψ(2S)π+π−

)/�(J/ψπ+π−
) �14/�2�(ψ(2S)π+π−

)/�(J/ψπ+π−
) �14/�2�(ψ(2S)π+π−

)/�(J/ψπ+π−
) �14/�2�(ψ(2S)π+π−

)/�(J/ψπ+π−
) �14/�2VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •(0.11±0.03±0.03) to (0.55±0.18 ± 0.19) 1 ZHANG 17C RVUE e+ e− → π+π− J/ψor ψ(2S)1 From a ombined �t of BELLE, BABAR and BES3 e+ e− → π+π− J/ψ and e+ e− →
π+π−ψ(2S) data.�(h (1P)π+π−

)/�(J/ψπ+π−
) �19/�2�(h (1P)π+π−

)/�(J/ψπ+π−
) �19/�2�(h (1P)π+π−

)/�(J/ψπ+π−
) �19/�2�(h (1P)π+π−

)/�(J/ψπ+π−
) �19/�2VALUE CL% DOCUMENT ID TECN COMMENT

<1.0<1.0<1.0<1.0 90 1 PEDLAR 11 CLEO e+ e− → h (1P)π+π−1At √s = 4260 MeV, PEDLAR 11 measures σ(e+ e− → h (1P)π+π−) = 32±17±6±6 pb, where the errors are statistial, systemati, and due to unertainty in B(ψ(2S) →
π0 h (1P)), respetively.�(DD)/�(J/ψπ+π−

) �22/�2�(DD)/�(J/ψπ+π−
) �22/�2�(DD)/�(J/ψπ+π−
) �22/�2�(DD)/�(J/ψπ+π−
) �22/�2VALUE CL% DOCUMENT ID TECN COMMENT

<1.0<1.0<1.0<1.0 90 1 AUBERT 07BE BABR e+ e− → DD γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<4.0 90 CRONIN-HEN...09 CLEO e+ e−1Using 4259 ± 10 MeV for the mass and 88 ± 24 MeV for the width of ψ(4260).�(D0D0)/�total �23/��(D0D0)/�total �23/��(D0D0)/�total �23/��(D0D0)/�total �23/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D0D0
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen AUBERT 09M BABR e+ e− → D0D0 γnot seen PAKHLOVA 08 BELL e+ e− → D0D0 γ�(D+D−)/�total �24/��(D+D−)/�total �24/��(D+D−)/�total �24/��(D+D−)/�total �24/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D+D−
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen AUBERT 09M BABR e+ e− → D+D− γnot seen PAKHLOVA 08 BELL e+ e− → D+D− γ�(D∗D+..)/�(J/ψπ+π−

) �25/�2�(D∗D+..)/�(J/ψπ+π−
) �25/�2�(D∗D+..)/�(J/ψπ+π−
) �25/�2�(D∗D+..)/�(J/ψπ+π−
) �25/�2VALUE CL% DOCUMENT ID TECN COMMENT

<34<34<34<34 90 AUBERT 09M BABR e+ e− → γD∗D
• • • We do not use the following data for averages, �ts, limits, et. • • •
<45 90 CRONIN-HEN...09 CLEO e+ e−�(D∗(2007)0D0+..)/�total �26/��(D∗(2007)0D0+..)/�total �26/��(D∗(2007)0D0+..)/�total �26/��(D∗(2007)0D0+..)/�total �26/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D∗0D0
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen AUBERT 09M BABR e+ e− → D∗0D0 γ�(D∗(2010)+D−+..)/�total �27/��(D∗(2010)+D−+..)/�total �27/��(D∗(2010)+D−+..)/�total �27/��(D∗(2010)+D−+..)/�total �27/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D∗+D−not seennot seennot seennot seen PAKHLOVA 07 BELL e+ e− → D∗+D− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •not seen AUBERT 09M BABR e+ e− → D∗+D− γ�(D∗D∗)/�(J/ψπ+π−
) �28/�2�(D∗D∗)/�(J/ψπ+π−
) �28/�2�(D∗D∗)/�(J/ψπ+π−
) �28/�2�(D∗D∗)/�(J/ψπ+π−
) �28/�2VALUE CL% DOCUMENT ID TECN COMMENT

<11<11<11<11 90 CRONIN-HEN...09 CLEO e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<40 90 AUBERT 09M BABR e+ e− → γD∗D∗�(D∗(2007)0D∗(2007)0)/�total �29/��(D∗(2007)0D∗(2007)0)/�total �29/��(D∗(2007)0D∗(2007)0)/�total �29/��(D∗(2007)0D∗(2007)0)/�total �29/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D∗0D∗0
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen AUBERT 09M BABR e+ e− → D∗0D∗0γ�(D∗(2010)+D∗(2010)−)/�total �30/��(D∗(2010)+D∗(2010)−)/�total �30/��(D∗(2010)+D∗(2010)−)/�total �30/��(D∗(2010)+D∗(2010)−)/�total �30/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D∗+D∗−not seennot seennot seennot seen PAKHLOVA 07 BELL e+ e− → D∗+D∗− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •not seen AUBERT 09M BABR e+ e− → D∗+D∗− γ�(D0D−π++.. (exl. D∗(2007)0D∗0 +..,D∗(2010)+D− +..))/�total �32/��(D0D−π++.. (exl. D∗(2007)0D∗0 +..,D∗(2010)+D− +..))/�total �32/��(D0D−π++.. (exl. D∗(2007)0D∗0 +..,D∗(2010)+D− +..))/�total �32/��(D0D−π++.. (exl. D∗(2007)0D∗0 +..,D∗(2010)+D− +..))/�total �32/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen PAKHLOVA 08A BELL 10.6 e+ e− →D0D−π+ γ�(DD∗π+.. (exl. D∗D∗))/�total �33/��(DD∗π+.. (exl. D∗D∗))/�total �33/��(DD∗π+.. (exl. D∗D∗))/�total �33/��(DD∗π+.. (exl. D∗D∗))/�total �33/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D∗Dπ�(DD∗π+.. (exl. D∗D∗))/�(J/ψπ+π−
) �33/�2�(DD∗π+.. (exl. D∗D∗))/�(J/ψπ+π−
) �33/�2�(DD∗π+.. (exl. D∗D∗))/�(J/ψπ+π−
) �33/�2�(DD∗π+.. (exl. D∗D∗))/�(J/ψπ+π−
) �33/�2VALUE CL% DOCUMENT ID TECN COMMENT

<15<15<15<15 90 CRONIN-HEN...09 CLEO e+ e−�(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �34/��(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �34/��(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �34/��(D0D∗−π++.. (exl. D∗(2010)+D∗(2010)−))/�total �34/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen PAKHLOVA 09 BELL e+ e− →D0D∗−π+ γ�(D0D∗(2010)−π++..)/�(J/ψπ+π−
) �35/�2�(D0D∗(2010)−π++..)/�(J/ψπ+π−
) �35/�2�(D0D∗(2010)−π++..)/�(J/ψπ+π−
) �35/�2�(D0D∗(2010)−π++..)/�(J/ψπ+π−
) �35/�2VALUE CL% DOCUMENT ID TECN COMMENT

<9<9<9<9 90 PAKHLOVA 09 BELL e+ e− → D0D∗−π+�(D0D∗(2010)−π++..)/�total × �(e+ e−)/�total �35/�× �1/��(D0D∗(2010)−π++..)/�total × �(e+ e−)/�total �35/�× �1/��(D0D∗(2010)−π++..)/�total × �(e+ e−)/�total �35/�× �1/��(D0D∗(2010)−π++..)/�total × �(e+ e−)/�total �35/�× �1/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.42× 10−6<0.42× 10−6<0.42× 10−6<0.42× 10−6 90 1 PAKHLOVA 09 BELL e+ e− → D0D∗−π+
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ψ(4260), χ1(4274), X (4350)1Using 4263+8

−9 MeV for the mass of ψ(4260).�(D∗D∗π
)/�total �36/��(D∗D∗π
)/�total �36/��(D∗D∗π
)/�total �36/��(D∗D∗π
)/�total �36/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D∗D∗π�(D∗D∗π
)/�(J/ψπ+π−

) �36/�2�(D∗D∗π
)/�(J/ψπ+π−

) �36/�2�(D∗D∗π
)/�(J/ψπ+π−

) �36/�2�(D∗D∗π
)/�(J/ψπ+π−

) �36/�2VALUE CL% DOCUMENT ID TECN COMMENT
<8.2<8.2<8.2<8.2 90 CRONIN-HEN...09 CLEO e+ e−�(D+s D−s )/�total �37/��(D+s D−s )/�total �37/��(D+s D−s )/�total �37/��(D+s D−s )/�total �37/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen DEL-AMO-SA...10N BABR e+ e− → D+s D−s γnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D+s D−s
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen PAKHLOVA 11 BELL e+ e− → D+s D−s γ�(D+s D−s )/�(J/ψπ+π−

) �37/�2�(D+s D−s )/�(J/ψπ+π−
) �37/�2�(D+s D−s )/�(J/ψπ+π−
) �37/�2�(D+s D−s )/�(J/ψπ+π−
) �37/�2VALUE CL% DOCUMENT ID TECN COMMENT

<0.7<0.7<0.7<0.7 95 DEL-AMO-SA...10N BABR 10.6 e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.3 90 CRONIN-HEN...09 CLEO e+ e−�(D∗+s D−s +..)/�total �38/��(D∗+s D−s +..)/�total �38/��(D∗+s D−s +..)/�total �38/��(D∗+s D−s +..)/�total �38/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen DEL-AMO-SA...10N BABR e+ e− → D∗+s D−s γnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D∗+s D−s
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen PAKHLOVA 11 BELL e+ e− → D∗+s D−s γ�(D∗+s D−s +..)/�(J/ψπ+π−

) �38/�2�(D∗+s D−s +..)/�(J/ψπ+π−
) �38/�2�(D∗+s D−s +..)/�(J/ψπ+π−
) �38/�2�(D∗+s D−s +..)/�(J/ψπ+π−
) �38/�2VALUE CL% DOCUMENT ID TECN COMMENT

< 0.8< 0.8< 0.8< 0.8 90 CRONIN-HEN...09 CLEO e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<44 95 DEL-AMO-SA...10N BABR 10.6 e+ e−�(D∗+s D∗−s )/�total �39/��(D∗+s D∗−s )/�total �39/��(D∗+s D∗−s )/�total �39/��(D∗+s D∗−s )/�total �39/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen CRONIN-HEN...09 CLEO e+ e− → D∗+s D∗−s
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen PAKHLOVA 11 BELL e+ e− → D∗+s D∗−s γnot seen DEL-AMO-SA...10N BABR e+ e− → D∗+s D∗−s γ�(D∗+s D∗−s )/�(J/ψπ+π−

) �39/�2�(D∗+s D∗−s )/�(J/ψπ+π−
) �39/�2�(D∗+s D∗−s )/�(J/ψπ+π−
) �39/�2�(D∗+s D∗−s )/�(J/ψπ+π−
) �39/�2VALUE CL% DOCUMENT ID TECN COMMENT

< 9.5< 9.5< 9.5< 9.5 90 CRONIN-HEN...09 CLEO e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<30 95 DEL-AMO-SA...10N BABR 10.6 e+ e−�(pp)/�(J/ψπ+π−

) �40/�2�(pp)/�(J/ψπ+π−
) �40/�2�(pp)/�(J/ψπ+π−
) �40/�2�(pp)/�(J/ψπ+π−
) �40/�2VALUE CL% DOCUMENT ID TECN COMMENT

<0.13<0.13<0.13<0.13 90 1 AUBERT 06B BABR e+ e− → pp γ1Using 4259 ± 10 MeV for the mass and 88 ± 24 MeV for the width of ψ(4260).�(ppπ0)/�(J/ψπ+π−
) �41/�2�(ppπ0)/�(J/ψπ+π−
) �41/�2�(ppπ0)/�(J/ψπ+π−
) �41/�2�(ppπ0)/�(J/ψπ+π−
) �41/�2VALUE CL% DOCUMENT ID TECN COMMENT

<2× 10−4<2× 10−4<2× 10−4<2× 10−4 90 ABLIKIM 17F BES3 e+ e− → ψ(4260) →hadronsRadiative deaysRadiative deaysRadiative deaysRadiative deays�(η (1S)γ)/�total �44/��(η (1S)γ)/�total �44/��(η (1S)γ)/�total �44/��(η (1S)γ)/�total �44/�VALUE DOCUMENT ID COMMENTpossibly seenpossibly seenpossibly seenpossibly seen 1 ABLIKIM 17W e+ e− → γ η (1S)1 Signi�ane ranges from 4.2 σ to as low as 1.5 σ for a at omponent plus ψ(4260)spetrum. Needs on�rmation.�(χ1(3872)γ)/�total �47/��(χ1(3872)γ)/�total �47/��(χ1(3872)γ)/�total �47/��(χ1(3872)γ)/�total �47/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 20 ± 5 ABLIKIM 14 BES3 e+ e− → J/ψπ+π− γ

ψ(4260) REFERENCESψ(4260) REFERENCESψ(4260) REFERENCESψ(4260) REFERENCESABLIKIM 17B PRL 118 092001 M. Ablikim et al. (BES III Collab.)ABLIKIM 17F PL B771 45 M. Ablikim et al. (BES III Collab.)ABLIKIM 17W PR D96 051101 M. Ablikim et al. (BES III Collab.)ZHANG 17B PR D96 054008 J. Zhang, J. ZhangZHANG 17C EPJ C77 727 J. Zhang, L. YuanABLIKIM 15Q PR D92 012008 M. Ablikim et al. (BES III Collab.)HAN 15 PR D92 012011 Y.L. Han et al. (BELLE Collab.)ABLIKIM 14 PRL 112 092001 M. Ablikim et al. (BES III Collab.)SHEN 14 PR D89 072015 C.P. Shen et al. (BELLE Collab.)ABLIKIM 13T PRL 110 252001 M. Ablikim et al. (BES III Collab.)LIU 13B PRL 110 252002 Z.Q. Liu et al. (BELLE Collab.)

WANG 13B PR D87 051101 X.L. Wang et al. (BELLE Collab.)LEES 12AC PR D86 051102 J.P. Lees et al. (BABAR Collab.)PAKHLOVA 11 PR D83 011101 G. Pakhlova et al. (BELLE Collab.)PEDLAR 11 PRL 107 041803 T. Pedlar et al. (CLEO Collab.)DEL-AMO-SA... 10N PR D82 052004 P. del Amo Sanhez et al. (BABAR Collab.)AUBERT 09M PR D79 092001 B. Aubert et al. (BABAR Collab.)CRONIN-HEN... 09 PR D80 072001 D. Cronin-Hennessy et al. (CLEO Collab.)PAKHLOVA 09 PR D80 091101 G. Pakhlova et al. (BELLE Collab.)AUBERT 08S PR D77 092002 B. Aubert et al. (BABAR Collab.)LIU 08H PR D78 014032 Z.Q. Liu, X.S. Qin, C.Z. YuanPAKHLOVA 08 PR D77 011103 G. Pakhlova et al. (BELLE Collab.)PAKHLOVA 08A PRL 100 062001 G. Pakhlova et al. (BELLE Collab.)YUAN 08 PR D77 011105 C.Z. Yuan et al. (BELLE Collab.)AUBERT 07AK PR D76 012008 B. Aubert et al. (BABAR Collab.)AUBERT 07BE PR D76 111105 B. Aubert et al. (BABAR Collab.)AUBERT 07S PRL 98 212001 B. Aubert et al. (BABAR Collab.)PAKHLOVA 07 PRL 98 092001 G. Pakhlova et al. (BELLE Collab.)WANG 07D PRL 99 142002 X.L. Wang et al. (BELLE Collab.)YUAN 07 PRL 99 182004 C.Z. Yuan et al. (BELLE Collab.)AUBERT 06 PR D73 011101 B. Aubert et al. (BABAR Collab.)AUBERT 06B PR D73 012005 B. Aubert et al. (BABAR Collab.)AUBERT,BE 06D PR D74 091103 B. Aubert et al. (BABAR Collab.)COAN 06 PRL 96 162003 T.E. Coan et al. (CLEO Collab.)HE 06B PR D74 091104 Q. He et al. (CLEO Collab.)AUBERT,B 05I PRL 95 142001 B. Aubert et al. (BABAR Collab.)
χ1(4274) IG (JPC ) = 0+(1 + +)was X (4274)This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.Seen by AAIJ 17C in B+ → χ1K+, χ1 → J/ψφ using an am-plitude analysis of B+ → J/ψφK+ with a signi�ane (aountingfor systemati unertainties) of 6.0 σ.

χ1(4274) MASSχ1(4274) MASSχ1(4274) MASSχ1(4274) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4274 +8
−6 OUR AVERAGE4274 +8
−6 OUR AVERAGE4274 +8
−6 OUR AVERAGE4274 +8
−6 OUR AVERAGE4273.3±8.3+17.2

− 3.6 4289 1 AAIJ 17C LHCB B+ → J/ψφK+4274.4+8.4
−6.7± 1.9 22 2 AALTONEN 17 CDF B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 6.0 σ.2 From a �t to the invariant mass spetrum with a signi�ane of 3.1 σ.

χ1(4274) WIDTHχ1(4274) WIDTHχ1(4274) WIDTHχ1(4274) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT49 ±12 OUR AVERAGE49 ±12 OUR AVERAGE49 ±12 OUR AVERAGE49 ±12 OUR AVERAGE56 ±11 + 8
−11 4289 1 AAIJ 17C LHCB B+ → J/ψφK+32.3+21.9

−15.3± 7.6 22 2 AALTONEN 17 CDF B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 6.0 σ.2 From a �t to the invariant mass spetrum with a signi�ane of 3.1 σ.
χ1(4274) DECAY MODESχ1(4274) DECAY MODESχ1(4274) DECAY MODESχ1(4274) DECAY MODESMode Fration (�i /�)�1 J/ψφ seen

χ1(4274) BRANCHING RATIOSχ1(4274) BRANCHING RATIOSχ1(4274) BRANCHING RATIOSχ1(4274) BRANCHING RATIOS�(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 4289 1 AAIJ 17C LHCB B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 6.0 σ.

χ1(4274) REFERENCESχ1(4274) REFERENCESχ1(4274) REFERENCESχ1(4274) REFERENCESAAIJ 17C PRL 118 022003 R. Aaij et al. (LHCb Collab.) JPAlso PR D95 012002 R. Aaij et al. (LHCb Collab.)AALTONEN 17 MPL A32 1750139 T. Altonen et al. (CDF Collab.)X (4350) IG (JPC ) = 0+(??+)OMITTED FROM SUMMARY TABLESeen by SHEN 10 in the γ γ → J/ψφ. Needs on�rmation.X (4350) MASSX (4350) MASSX (4350) MASSX (4350) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4350.6+4.6
−5.1±0.74350.6+4.6
−5.1±0.74350.6+4.6
−5.1±0.74350.6+4.6
−5.1±0.7 8.8+4.2

−3.2 1 SHEN 10 BELL 10.6 e+ e− →e+ e− J/ψφ1Statistial signi�ane of 3.2 σ.



1599159915991599See key on page 885 Meson Partile ListingsX (4350), ψ(4360)X (4350) WIDTHX (4350) WIDTHX (4350) WIDTHX (4350) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT13+18
− 9±413+18
− 9±413+18
− 9±413+18
− 9±4 8.8+4.2

−3.2 1 SHEN 10 BELL 10.6 e+ e− →e+ e− J/ψφ1Statistial signi�ane of 3.2 σ.X (4350) DECAY MODESX (4350) DECAY MODESX (4350) DECAY MODESX (4350) DECAY MODESMode Fration (�i /�)�1 J/ψφ seen�2 γ γ seenX (4350) �(i)�(γ γ)/�(total)X (4350) �(i)�(γ γ)/�(total)X (4350) �(i)�(γ γ)/�(total)X (4350) �(i)�(γ γ)/�(total)�(γ γ) × �(J/ψφ
)/�total �2�1/��(γ γ) × �(J/ψφ
)/�total �2�1/��(γ γ) × �(J/ψφ
)/�total �2�1/��(γ γ) × �(J/ψφ
)/�total �2�1/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT6.7+3.2

−2.4±1.16.7+3.2
−2.4±1.16.7+3.2
−2.4±1.16.7+3.2
−2.4±1.1 8.8+4.2

−3.2 1 SHEN 10 BELL 10.6 e+ e− →e+ e− J/ψφ
• • • We do not use the following data for averages, �ts, limits, et. • • •1.5+0.7

−0.6±0.3 8.8+4.2
−3.2 2 SHEN 10 BELL 10.6 e+ e− →e+ e− J/ψφ1For JP = 0+. Statistial signi�ane of 3.2 σ.2 For JP = 2+. Statistial signi�ane of 3.2 σ.X (4350) BRANCHING RATIOSX (4350) BRANCHING RATIOSX (4350) BRANCHING RATIOSX (4350) BRANCHING RATIOS�(J/ψφ

)/�total �1/��(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 SHEN 10 BELL 10.6 e+ e− →e+ e− J/ψφ1Statistial signi�ane of 3.2 σ.�(γ γ)/�total �2/��(γ γ)/�total �2/��(γ γ)/�total �2/��(γ γ)/�total �2/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 SHEN 10 BELL 10.6 e+ e− →e+ e− J/ψφ1Statistial signi�ane of 3.2 σ.X (4350) REFERENCESX (4350) REFERENCESX (4350) REFERENCESX (4350) REFERENCESSHEN 10 PRL 104 112004 C.P. Shen et al. (BELLE Collab.)

ψ(4360) IG (JPC ) = 0−(1−−)I needs on�rmation.also known as Y (4360); was X (4360)This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.Seen in radiative return from e+ e− ollisions at √s = 9.54{10.58GeV by AUBERT 07S, WANG 07D, and LEES 14F. See also thereview on "Spetrosopy of mesons ontaining two heavy quarks."
ψ(4360) MASSψ(4360) MASSψ(4360) MASSψ(4360) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4368 ±13 OUR AVERAGE4368 ±13 OUR AVERAGE4368 ±13 OUR AVERAGE4368 ±13 OUR AVERAGE Error inludes sale fator of 3.7. See the ideogram below.4320.0±10.4±7.0 1 ABLIKIM 17B BES3 e+ e− → π+π− J/ψ4383.8± 4.2±0.8 2 ABLIKIM 17V BES3 e+ e− → π+π−ψ(2S)4347 ± 6 ±3 279 3 WANG 15A BELL 10.58 e+ e− →

γπ+π−ψ(2S)4340 ±16 ±9 37 4 LEES 14F BABR 10.58 e+ e− →
γπ+π−ψ(2S)

• • • We do not use the following data for averages, �ts, limits, et. • • •4383.7± 2.9±6.2 5 ZHANG 17B RVUE e+e− → π+π−ψ(2S)4386.4± 2.1±6.4 6 ZHANG 17C RVUE e+ e− → π+π− J/ψ or ψ(2S)4355 + 9
−10 ±9 74 7 LIU 08H RVUE 10.58 e+ e− →

γπ+π−ψ(2S)4324 ±24 8 AUBERT 07S BABR 10.58 e+ e− →
γπ+π−ψ(2S)4361 ± 9 ±9 47 4 WANG 07D BELL 10.58 e+ e− →
γπ+π−ψ(2S)1 From a three-resonane �t.2 From a �t to the ross setion for e+ e− → π+π−ψ(2S) → 2(π+π−)ℓ+ ℓ− obtainedfrom 16 enter-of-mass energies between 4.008 and 4.600 GeV and omprising 5.1 fb−1.3 From a two-resonane �t. Supersedes WANG 07D.4 From a two-resonane �t.5 From a three-resonane �t.6 From a ombined �t of BELLE, BABAR and BES3 e+ e− → π+π− J/ψ and e+ e− →

π+π−ψ(2S) data.7 From a ombined �t of AUBERT 07S and WANG 07D data with two resonanes.8 From a single-resonane �t. Systemati errors not estimated.

WEIGHTED AVERAGE
4368±13 (Error scaled by 3.7)

LEES 14F BABR 2.3
WANG 15A BELL 9.9
ABLIKIM 17V BES3 13.5
ABLIKIM 17B BES3 14.7

χ2

      40.4
(Confidence Level < 0.0001)

4250 4300 4350 4400 4450

ψ(4360) MASS (MeV)
ψ(4360) WIDTHψ(4360) WIDTHψ(4360) WIDTHψ(4360) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT96 ± 7 OUR AVERAGE96 ± 7 OUR AVERAGE96 ± 7 OUR AVERAGE96 ± 7 OUR AVERAGE101.4+25.3

−19.7±10.2 1 ABLIKIM 17B BES3 e+ e− → π+π− J/ψ84.2±12.5± 2.1 2 ABLIKIM 17V BES3 e+ e− → π+π−ψ(2S)103 ± 9 ± 5 279 3 WANG 15A BELL 10.58 e+ e− →
γπ+π−ψ(2S)94 ±32 ±13 37 4 LEES 14F BABR 10.58 e+ e− →
γπ+π−ψ(2S)

• • • We do not use the following data for averages, �ts, limits, et. • • •94.2± 7.3± 2.0 5 ZHANG 17B RVUE e+e− → π+π−ψ(2S)96.0± 6.7± 2.7 6 ZHANG 17C RVUE e+ e− → π+π− J/ψ or ψ(2S)103 +17
−15 ±11 74 7 LIU 08H RVUE 10.58 e+ e− →

γπ+π−ψ(2S)172 ±33 8 AUBERT 07S BABR 10.58 e+ e− →
γπ+π−ψ(2S)74 ±15 ±10 47 4 WANG 07D BELL 10.58 e+ e− →
γπ+π−ψ(2S)1 From a three-resonane �t.2 From a �t to the ross setion for e+ e− → π+π−ψ(2S) → 2(π+π−)ℓ+ ℓ− obtainedfrom 16 enter-of-mass energies between 4.008 and 4.600 GeV and omprising 5.1 fb−1.3 From a two-resonane �t. Supersedes WANG 07D.4 From a two-resonane �t.5 From a three-resonane �t.6 From a ombined �t of BELLE, BABAR and BES3 e+ e− → π+π− J/ψ and e+ e− →

π+π−ψ(2S) data.7 From a ombined �t of AUBERT 07S and WANG 07D data with two resonanes.8 From a single-resonane �t. Systemati errors not estimated.
ψ(4360) DECAY MODESψ(4360) DECAY MODESψ(4360) DECAY MODESψ(4360) DECAY MODESMode Fration (�i /�)�1 e+ e−�2 J/ψπ+π−�3 ψ(2S)π+π− seen�4 ψ2(3823)π+π− possibly seen�5 J/ψη�6 D0D∗−π+�7 χ1 γ�8 χ2 γ

ψ(4360) �(i) × �(e+ e−)/�(total)ψ(4360) �(i) × �(e+ e−)/�(total)ψ(4360) �(i) × �(e+ e−)/�(total)ψ(4360) �(i) × �(e+ e−)/�(total)�(ψ(2S)π+π−
)
× �(e+ e−)/�total �3�1/��(ψ(2S)π+π−

)
× �(e+ e−)/�total �3�1/��(ψ(2S)π+π−

)
× �(e+ e−)/�total �3�1/��(ψ(2S)π+π−

)
× �(e+ e−)/�total �3�1/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •9.2±0.6±0.6 279 1 WANG 15A BELL 10.58 e+ e− →
γπ+π−ψ(2S)10.9±0.6±0.7 279 2 WANG 15A BELL 10.58 e+ e− →
γπ+π−ψ(2S)6.0±1.0±0.5 37 3 LEES 14F BABR 10.58 e+ e− →
γπ+π−ψ(2S)7.2±1.0±0.6 37 4 LEES 14F BABR 10.58 e+ e− →
γπ+π−ψ(2S)11.1+1.3

−1.2 74 5 LIU 08H RVUE 10.58 e+ e− →
γπ+π−ψ(2S)12.3±1.2 74 6 LIU 08H RVUE 10.58 e+ e− →
γπ+π−ψ(2S)10.4±1.7±1.5 47 3 WANG 07D BELL 10.58 e+ e− →
γπ+π−ψ(2S)11.8±1.8±1.4 47 4 WANG 07D BELL 10.58 e+ e− →
γπ+π−ψ(2S)
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ψ(4360), ψ(4390), ψ(4415)1Solution I of two equivalent solutions from a �t using two interfering resonanes. Super-sedes WANG 07D.2 Solution II of two equivalent solutions from a �t using two interfering resonanes. Su-persedes WANG 07D.3 Solution I of two equivalent solutions in a �t using two interfering resonanes.4 Solution II of two equivalent solutions in a �t using two interfering resonanes.5 Solution I in a ombined �t of AUBERT 07S and WANG 07D data with two resonanes.6 Solution II in a ombined �t of AUBERT 07S and WANG 07D data with two resonanes.�(J/ψη

)
× �(e+ e−)/�total �5�1/��(J/ψη

)
× �(e+ e−)/�total �5�1/��(J/ψη

)
× �(e+ e−)/�total �5�1/��(J/ψη

)
× �(e+ e−)/�total �5�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<6.8 90 WANG 13B BELL e+ e− → J/ψηγ�(χ1 γ) × �(e+ e−)/�total �7�1/��(χ1 γ) × �(e+ e−)/�total �7�1/��(χ1 γ) × �(e+ e−)/�total �7�1/��(χ1 γ) × �(e+ e−)/�total �7�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<0.57<0.57<0.57<0.57 90 1 HAN 15 BELL 10.58 e+ e− → χ1 γ1Using B(η → γ γ) = (39.41 ± 0.21)%.�(χ2 γ) × �(e+ e−)/�total �8�1/��(χ2 γ) × �(e+ e−)/�total �8�1/��(χ2 γ) × �(e+ e−)/�total �8�1/��(χ2 γ) × �(e+ e−)/�total �8�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<1.9<1.9<1.9<1.9 90 1 HAN 15 BELL 10.58 e+ e− → χ2 γ1Using B(η → γ γ) = (39.41 ± 0.21)%.

ψ(4360) BRANCHING RATIOSψ(4360) BRANCHING RATIOSψ(4360) BRANCHING RATIOSψ(4360) BRANCHING RATIOS�(D0D∗−π+)/�(ψ(2S)π+π−
) �6/�3�(D0D∗−π+)/�(ψ(2S)π+π−
) �6/�3�(D0D∗−π+)/�(ψ(2S)π+π−
) �6/�3�(D0D∗−π+)/�(ψ(2S)π+π−
) �6/�3VALUE CL% DOCUMENT ID TECN COMMENT

<8<8<8<8 90 PAKHLOVA 09 BELL e+ e− → ψ(4360) →D0D∗−π+�(ψ(2S)π+π−
)/�total �3/��(ψ(2S)π+π−
)/�total �3/��(ψ(2S)π+π−
)/�total �3/��(ψ(2S)π+π−
)/�total �3/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 ABLIKIM 17V BES3 e+ e− → π+π−ψ(2S)1 From a �t to the ross setion for e+ e− → π+π−ψ(2S) → 2(π+π−)ℓ+ ℓ− obtainedfrom 16 enter-of-mass energies between 4.008 and 4.600 GeV and omprising 5.1 fb−1.�(ψ(2S)π+π−
)/�(J/ψπ+π−

) �3/�2�(ψ(2S)π+π−
)/�(J/ψπ+π−

) �3/�2�(ψ(2S)π+π−
)/�(J/ψπ+π−

) �3/�2�(ψ(2S)π+π−
)/�(J/ψπ+π−

) �3/�2VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •(0.81 ± 0.12 ± 0.13) to (42 ±15 ± 15) 1 ZHANG 17C RVUE e+ e− → π+π− J/ψor ψ(2S)1 From a ombined �t of BELLE, BABAR and BES3 e+ e− → π+π− J/ψ and e+ e− →

π+π−ψ(2S) data.�(ψ2(3823)π+π−
)/�total �4/��(ψ2(3823)π+π−
)/�total �4/��(ψ2(3823)π+π−
)/�total �4/��(ψ2(3823)π+π−
)/�total �4/�VALUE EVTS DOCUMENT ID TECN COMMENTpossibly seenpossibly seenpossibly seenpossibly seen 19 1 ABLIKIM 15S BES3 e+ e− →

π+π−χ1 γ1From a �t of e+ e− → π+π−ψ2(3823), ψ2(3823) → χ1 γ ross setions taken at√
s values of 4.23, 4.26, 4.36, 4.42, and 4.60 GeV to the ψ(4360) line shape.�(D0D∗−π+)/�total × �(e+ e−)/�total �6/�× �1/��(D0D∗−π+)/�total × �(e+ e−)/�total �6/�× �1/��(D0D∗−π+)/�total × �(e+ e−)/�total �6/�× �1/��(D0D∗−π+)/�total × �(e+ e−)/�total �6/�× �1/�VALUE CL% DOCUMENT ID TECN COMMENT

<0.72× 10−6<0.72× 10−6<0.72× 10−6<0.72× 10−6 90 1 PAKHLOVA 09 BELL e+ e− → ψ(4360) →D0D∗−π+1Using 4355+ 9
−10 ± 9 MeV for the mass of ψ(4360).

ψ(4360) REFERENCESψ(4360) REFERENCESψ(4360) REFERENCESψ(4360) REFERENCESABLIKIM 17B PRL 118 092001 M. Ablikim et al. (BES III Collab.)ABLIKIM 17V PR D96 032004 M. Ablikim et al. (BES III Collab.)ZHANG 17B PR D96 054008 J. Zhang, J. ZhangZHANG 17C EPJ C77 727 J. Zhang, L. YuanABLIKIM 15S PRL 115 011803 M. Ablikim et al. (BES III Collab.)HAN 15 PR D92 012011 Y.L. Han et al. (BELLE Collab.)WANG 15A PR D91 112007 X.L. Wang et al. (BELLE Collab.)LEES 14F PR D89 111103 J.P. Lees et al. (BABAR Collab.)WANG 13B PR D87 051101 X.L. Wang et al. (BELLE Collab.)PAKHLOVA 09 PR D80 091101 G. Pakhlova et al. (BELLE Collab.)LIU 08H PR D78 014032 Z.Q. Liu, X.S. Qin, C.Z. YuanAUBERT 07S PRL 98 212001 B. Aubert et al. (BABAR Collab.)WANG 07D PRL 99 142002 X.L. Wang et al. (BELLE Collab.)
ψ(4390) IG (JPC ) = 0−(1−−)I needs on�rmation.OMITTED FROM SUMMARY TABLEwas X (4390)This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.

ψ(4390) MASSψ(4390) MASSψ(4390) MASSψ(4390) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4391.5+6.3
−6.8±1.04391.5+6.3
−6.8±1.04391.5+6.3
−6.8±1.04391.5+6.3
−6.8±1.0 ABLIKIM 17G BES3 e+ e− → π+π− h

ψ(4390) WIDTHψ(4390) WIDTHψ(4390) WIDTHψ(4390) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT139.5+16.2
−20.6±0.6139.5+16.2
−20.6±0.6139.5+16.2
−20.6±0.6139.5+16.2
−20.6±0.6 ABLIKIM 17G BES3 e+ e− → π+π− h

ψ(4390) DECAY MODESψ(4390) DECAY MODESψ(4390) DECAY MODESψ(4390) DECAY MODESMode Fration (�i /�)�1 π+π−h seen
ψ(4390) BRANCHING RATIOSψ(4390) BRANCHING RATIOSψ(4390) BRANCHING RATIOSψ(4390) BRANCHING RATIOS�(π+π−h)/�total �1/��(π+π−h)/�total �1/��(π+π−h)/�total �1/��(π+π−h)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen ABLIKIM 17G BES3 e+ e− → π+π− h

ψ(4390) REFERENCESψ(4390) REFERENCESψ(4390) REFERENCESψ(4390) REFERENCESABLIKIM 17G PRL 118 092002 M. Ablikim et al. (BES III Collab.)
ψ(4415) IG (JPC ) = 0−(1−−)

ψ(4415) MASSψ(4415) MASSψ(4415) MASSψ(4415) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4421 ± 4 OUR ESTIMATE4421 ± 4 OUR ESTIMATE4421 ± 4 OUR ESTIMATE4421 ± 4 OUR ESTIMATE4415.1± 7.94415.1± 7.94415.1± 7.94415.1± 7.9 1 ABLIKIM 08D BES2 e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •4412 ±15 2 MO 10 RVUE e+ e− → hadrons4411 ± 7 3 PAKHLOVA 08A BELL 10.6 e+ e− → D0D−π+ γ4425 ± 6 4 SETH 05A RVUE e+ e− → hadrons4429 ± 9 5 SETH 05A RVUE e+ e− → hadrons4417 ±10 BRANDELIK 78C DASP e+ e−4414 ± 7 SIEGRIST 76 MRK1 e+ e−1Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = (234 ± 88)◦.2Reanalysis of data presented in BAI 00 and BAI 02C. From a global �t over the enter-of-mass energy 3.8-4.8 GeV overing the ψ(4040), ψ(4160) and ψ(4415) resonanes andinluding interferene e�ets.3 Systemati unertainties not estimated.4 From a �t to Crystal Ball (OSTERHELD 86) data.5 From a �t to BES (BAI 02C) data.

ψ(4415) WIDTHψ(4415) WIDTHψ(4415) WIDTHψ(4415) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT62 ±20 OUR ESTIMATE62 ±20 OUR ESTIMATE62 ±20 OUR ESTIMATE62 ±20 OUR ESTIMATE71.5±19.071.5±19.071.5±19.071.5±19.0 6 ABLIKIM 08D BES2 e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •118 ±32 7 MO 10 RVUE e+ e− → hadrons77 ±20 8 PAKHLOVA 08A BELL 10.6 e+ e− → D0D−π+ γ119 ±16 9 SETH 05A RVUE e+ e− → hadrons118 ±35 10 SETH 05A RVUE e+ e− → hadrons66 ±15 BRANDELIK 78C DASP e+ e−33 ±10 SIEGRIST 76 MRK1 e+ e−6Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = (234 ± 88)◦.7Reanalysis of data presented in BAI 00 and BAI 02C. From a global �t over the enter-of-mass energy 3.8-4.8 GeV overing the ψ(4040), ψ(4160) and ψ(4415) resonanes andinluding interferene e�ets.8 Systemati unertainties not estimated.9 From a �t to Crystal Ball (OSTERHELD 86) data.10 From a �t to BES (BAI 02C) data.
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ψ(4415)

ψ(4415) DECAY MODESψ(4415) DECAY MODESψ(4415) DECAY MODESψ(4415) DECAY MODESDue to the omplexity of the   threshold region, in this listing, \seen"(\not seen") means that a ross setion for the mode in question hasbeen measured at e�etive √
s near this partile's entral mass value,more (less) than 2σ above zero, without regard to any peaking behaviorin √

s or absene thereof. See mode listing(s) for details and referenes.Mode Fration (�i /�) Con�dene level�1 DD seen�2 D0D0 seen�3 D+D− seen�4 D∗D+ .. seen�5 D∗(2007)0D0+ .. seen�6 D∗(2010)+D−+ .. seen�7 D∗D∗ seen�8 D∗(2007)0D∗(2007)0+ .. seen�9 D∗(2010)+D∗(2010)−+ .. seen�10 D0D−π+ (exl. D∗(2007)0D0+.., D∗(2010)+D− +.. < 2.3 % 90%�11 DD∗2(2460) → D0D−π++.. (10 ±4 ) %�12 D0D∗−π++.. < 11 % 90%�13 D+s D−s not seen�14 ωχ2 possibly seen�15 D∗+s D−s +.. seen�16 D∗+s D∗−s not seen�17 ψ2(3823)π+π− possibly seen�18 J/ψη < 6 × 10−3 90%�19 χ1 γ < 8 × 10−4 90%�20 χ2 γ < 4 × 10−3 90%�21 e+ e− ( 9.4±3.2)× 10−6
ψ(4415) PARTIAL WIDTHSψ(4415) PARTIAL WIDTHSψ(4415) PARTIAL WIDTHSψ(4415) PARTIAL WIDTHS�(e+ e−) �21�(e+ e−) �21�(e+ e−) �21�(e+ e−) �21VALUE (keV) DOCUMENT ID TECN COMMENT0.58±0.07 OUR ESTIMATE0.58±0.07 OUR ESTIMATE0.58±0.07 OUR ESTIMATE0.58±0.07 OUR ESTIMATE0.35±0.120.35±0.120.35±0.120.35±0.12 11 ABLIKIM 08D BES2 e+ e− → hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •0.4 to 0.8 12 MO 10 RVUE e+ e− → hadrons0.72±0.11 13 SETH 05A RVUE e+ e− → hadrons0.64±0.23 14 SETH 05A RVUE e+ e− → hadrons0.49±0.13 BRANDELIK 78C DASP e+ e−0.44±0.14 SIEGRIST 76 MRK1 e+ e−11Reanalysis of data presented in BAI 02C. From a global �t over the enter-of-mass energyregion 3.7{5.0 GeV overing the ψ(3770), ψ(4040), ψ(4160), and ψ(4415) resonanes.Phase angle �xed in the �t to δ = (234 ± 88)◦.12Reanalysis of data presented in BAI 00 and BAI 02C. From a global �t over the enter-of-mass energy 3.8-4.8 GeV overing the ψ(4040), ψ(4160) and ψ(4415) resonanesand inluding interferene e�ets. Four sets of solutions are obtained with the same �tquality, mass and total width, but with di�erent e+ e− partial widths. We quote onlythe range of values.13 From a �t to Crystal Ball (OSTERHELD 86) data.14 From a �t to BES (BAI 02C) data.
ψ(4415) �(i) × �(e+ e−)/�(total)ψ(4415) �(i) × �(e+ e−)/�(total)ψ(4415) �(i) × �(e+ e−)/�(total)ψ(4415) �(i) × �(e+ e−)/�(total)�(J/ψη

)
× �(e+ e−)/�total �18�21/��(J/ψη

)
× �(e+ e−)/�total �18�21/��(J/ψη

)
× �(e+ e−)/�total �18�21/��(J/ψη

)
× �(e+ e−)/�total �18�21/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<3.6<3.6<3.6<3.6 90 WANG 13B BELL e+ e− → J/ψηγ�(χ1 γ) × �(e+ e−)/�total �19�21/��(χ1 γ) × �(e+ e−)/�total �19�21/��(χ1 γ) × �(e+ e−)/�total �19�21/��(χ1 γ) × �(e+ e−)/�total �19�21/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<0.47<0.47<0.47<0.47 90 15 HAN 15 BELL 10.58 e+ e− → χ1 γ15Using B(η → γ γ) = (39.41 ± 0.21)%.�(χ2 γ) × �(e+ e−)/�total �20�21/��(χ2 γ) × �(e+ e−)/�total �20�21/��(χ2 γ) × �(e+ e−)/�total �20�21/��(χ2 γ) × �(e+ e−)/�total �20�21/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<2.3<2.3<2.3<2.3 90 16 HAN 15 BELL 10.58 e+ e− → χ2 γ16Using B(η → γ γ) = (39.41 ± 0.21)%.

ψ(4415) BRANCHING RATIOSψ(4415) BRANCHING RATIOSψ(4415) BRANCHING RATIOSψ(4415) BRANCHING RATIOS�(D0D0)/�total �2/��(D0D0)/�total �2/��(D0D0)/�total �2/��(D0D0)/�total �2/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen PAKHLOVA 08 BELL e+ e− → D0D0 γ
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen AUBERT 09M BABR e+ e− → D0D0 γ

�(D+D−)/�total �3/��(D+D−)/�total �3/��(D+D−)/�total �3/��(D+D−)/�total �3/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen PAKHLOVA 08 BELL e+ e− → D+D− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •not seen AUBERT 09M BABR e+ e− → D+D− γ�(DD)/�(D∗D∗) �1/�7�(DD)/�(D∗D∗) �1/�7�(DD)/�(D∗D∗) �1/�7�(DD)/�(D∗D∗) �1/�7VALUE DOCUMENT ID TECN COMMENT0.14±0.12±0.030.14±0.12±0.030.14±0.12±0.030.14±0.12±0.03 AUBERT 09M BABR e+ e− → γD(∗)D(∗)�(D∗(2007)0D0+ ..)/�total �5/��(D∗(2007)0D0+ ..)/�total �5/��(D∗(2007)0D0+ ..)/�total �5/��(D∗(2007)0D0+ ..)/�total �5/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AUBERT 09M BABR e+ e− → D∗0D0 γ�(D∗(2010)+D−+ ..)/�total �6/��(D∗(2010)+D−+ ..)/�total �6/��(D∗(2010)+D−+ ..)/�total �6/��(D∗(2010)+D−+ ..)/�total �6/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 17 ZHUKOVA 18 BELL e+ e− → D∗+D− γseenseenseenseen AUBERT 09M BABR e+ e− → D∗+D− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •seen PAKHLOVA 07 BELL e+ e− → D∗+D− γ17Supersedes PAKHLOVA 07.�(D∗D+ ..)/�(D∗D∗) �4/�7�(D∗D+ ..)/�(D∗D∗) �4/�7�(D∗D+ ..)/�(D∗D∗) �4/�7�(D∗D+ ..)/�(D∗D∗) �4/�7VALUE DOCUMENT ID TECN COMMENT0.17±0.25±0.030.17±0.25±0.030.17±0.25±0.030.17±0.25±0.03 AUBERT 09M BABR e+ e− → γD(∗)D(∗)�(D∗(2007)0D∗(2007)0+ ..)/�total �8/��(D∗(2007)0D∗(2007)0+ ..)/�total �8/��(D∗(2007)0D∗(2007)0+ ..)/�total �8/��(D∗(2007)0D∗(2007)0+ ..)/�total �8/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AUBERT 09M BABR e+ e− → D∗0D∗0γ�(D∗(2010)+D∗(2010)−+ ..)/�total �9/��(D∗(2010)+D∗(2010)−+ ..)/�total �9/��(D∗(2010)+D∗(2010)−+ ..)/�total �9/��(D∗(2010)+D∗(2010)−+ ..)/�total �9/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 18 ZHUKOVA 18 BELL e+ e− → D∗+D∗− γseenseenseenseen AUBERT 09M BABR e+ e− → D∗+D∗− γ

• • • We do not use the following data for averages, �ts, limits, et. • • •seen PAKHLOVA 07 BELL e+ e− → D∗+D∗− γ18Supersedes PAKHLOVA 07.�(DD∗2(2460)→ D0D−π++..)/�total �11/��(DD∗2(2460)→ D0D−π++..)/�total �11/��(DD∗2(2460)→ D0D−π++..)/�total �11/��(DD∗2(2460)→ D0D−π++..)/�total �11/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT10.5±2.4±3.810.5±2.4±3.810.5±2.4±3.810.5±2.4±3.8 19 PAKHLOVA 08A BELL 10.6 e+ e− → D0D−π+ γ19Using 4421 ± 4 MeV for the mass and 62 ± 20 MeV for the width of ψ(4415).�(D0D−π+ (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..)/�(DD∗2(2460)→ D0D−π++..) �10/�11�(D0D−π+ (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..)/�(DD∗2(2460)→ D0D−π++..) �10/�11�(D0D−π+ (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..)/�(DD∗2(2460)→ D0D−π++..) �10/�11�(D0D−π+ (exl. D∗(2007)0D0 +..,D∗(2010)+D− +..)/�(DD∗2(2460)→ D0D−π++..) �10/�11VALUE CL% DOCUMENT ID TECN COMMENT
<0.22<0.22<0.22<0.22 90 20 PAKHLOVA 08A BELL 10.6 e+ e− → D0D−π+ γ20Using 4421 ± 4 MeV for the mass and 62 ± 20 MeV for the width of ψ(4415).�(D0D∗−π++..)/�total × �(e+ e−)/�total �12/�× �21/��(D0D∗−π++..)/�total × �(e+ e−)/�total �12/�× �21/��(D0D∗−π++..)/�total × �(e+ e−)/�total �12/�× �21/��(D0D∗−π++..)/�total × �(e+ e−)/�total �12/�× �21/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.99× 10−6<0.99× 10−6<0.99× 10−6<0.99× 10−6 90 21 PAKHLOVA 09 BELL e+ e− → D0D∗−π+21Using 4421 ± 4 MeV for the mass of ψ(4415).�(D+s D−s )/�total �13/��(D+s D−s )/�total �13/��(D+s D−s )/�total �13/��(D+s D−s )/�total �13/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen PAKHLOVA 11 BELL e+ e− → D+s D−s γnot seennot seennot seennot seen DEL-AMO-SA...10N BABR e+ e− → D+s D−s γ�(ωχ2)/�total �14/��(ωχ2)/�total �14/��(ωχ2)/�total �14/��(ωχ2)/�total �14/�VALUE DOCUMENT ID TECN COMMENTpossibly seenpossibly seenpossibly seenpossibly seen ABLIKIM 16A BES3 e+ e− → γπ+π−π0 ℓ+ ℓ−�(D∗+s D−s +..)/�total �15/��(D∗+s D−s +..)/�total �15/��(D∗+s D−s +..)/�total �15/��(D∗+s D−s +..)/�total �15/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen PAKHLOVA 11 BELL e+ e− → D∗+s D−s γseenseenseenseen DEL-AMO-SA...10N BABR e+ e− → D∗+s D−s γ�(D∗+s D∗−s )/�total �16/��(D∗+s D∗−s )/�total �16/��(D∗+s D∗−s )/�total �16/��(D∗+s D∗−s )/�total �16/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen PAKHLOVA 11 BELL e+ e− → D∗+s D∗−s γnot seennot seennot seennot seen DEL-AMO-SA...10N BABR e+ e− → D∗+s D∗−s γ�(ψ2(3823)π+π−

)/�total �17/��(ψ2(3823)π+π−
)/�total �17/��(ψ2(3823)π+π−
)/�total �17/��(ψ2(3823)π+π−
)/�total �17/�VALUE EVTS DOCUMENT ID TECN COMMENTpossibly seenpossibly seenpossibly seenpossibly seen 19 22 ABLIKIM 15S BES3 e+ e− → π+π−χ1 γ22From a �t of e+ e− → π+π−ψ2(3823), ψ2(3823) → χ1 γ ross setions taken at√

s values of 4.23, 4.26, 4.36, 4.42, and 4.60 GeV to the ψ(4415) line shape.



1602160216021602MesonPartile Listings
ψ(4415),Z(4430),χ0(4500)

ψ(4415) REFERENCESψ(4415) REFERENCESψ(4415) REFERENCESψ(4415) REFERENCESZHUKOVA 18 PR D97 012002 V. Zhukova et al. (BELLE Collab.)ABLIKIM 16A PR D93 011102 M. Ablikim et al. (BES III Collab.)ABLIKIM 15S PRL 115 011803 M. Ablikim et al. (BES III Collab.)HAN 15 PR D92 012011 Y.L. Han et al. (BELLE Collab.)WANG 13B PR D87 051101 X.L. Wang et al. (BELLE Collab.)PAKHLOVA 11 PR D83 011101 G. Pakhlova et al. (BELLE Collab.)DEL-AMO-SA... 10N PR D82 052004 P. del Amo Sanhez et al. (BABAR Collab.)MO 10 PR D82 077501 X.H. Mo, C.Z. Yuan, P. Wang (BHEP)AUBERT 09M PR D79 092001 B. Aubert et al. (BABAR Collab.)PAKHLOVA 09 PR D80 091101 G. Pakhlova et al. (BELLE Collab.)ABLIKIM 08D PL B660 315 M. Ablikim et al. (BES Collab.)PAKHLOVA 08 PR D77 011103 G. Pakhlova et al. (BELLE Collab.)PAKHLOVA 08A PRL 100 062001 G. Pakhlova et al. (BELLE Collab.)PAKHLOVA 07 PRL 98 092001 G. Pakhlova et al. (BELLE Collab.)SETH 05A PR D72 017501 K.K. SethBAI 02C PRL 88 101802 J.Z. Bai et al. (BES Collab.)BAI 00 PRL 84 594 J.Z. Bai et al. (BES Collab.)OSTERHELD 86 SLAC-PUB-4160 A. Osterheld et al. (SLAC Crystal Ball Collab.)BRANDELIK 78C PL 76B 361 R. Brandelik et al. (DASP Collab.)SIEGRIST 76 PRL 36 700 J.L. Siegrist et al. (LBL, SLAC)Z(4430) IG (JPC ) = 1+(1 +−)I, G, C need on�rmation.was X (4430)±Properties inompatible with a q q struture (exoti state). See thereview on non-q q states.First seen by CHOI 08 in B → K π+ψ(2S) deays, on�rmedby AAIJ 14AG, and on�rmed in a model-independent way byAAIJ 15BH. Also seen by CHILIKIN 14 in B → K+πJ/ψ deays.JP was determined by CHILIKIN 13 and AAIJ 14AG.Z (4430) MASSZ (4430) MASSZ (4430) MASSZ (4430) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4478+15
−18 OUR AVERAGE4478+15
−18 OUR AVERAGE4478+15
−18 OUR AVERAGE4478+15
−18 OUR AVERAGE4475± 7+15

−25 1 AAIJ 14AG LHCB B0 → K+π−ψ(2S)4485±22+28
−11 1 CHILIKIN 13 BELL B0 → K+π−ψ(2S)

• • • We do not use the following data for averages, �ts, limits, et. • • •4443+15
−12+19

−13 2 MIZUK 09 BELL B → K π+ψ(2S)4433± 4± 2 3 CHOI 08 BELL B → K π+ψ(2S)1 From a four-dimensional amplitude analysis.2 From a Dalitz plot analysis. Superseded by CHILIKIN 13.3 Superseded by MIZUK 09 and CHILIKIN 13.Z (4430) WIDTHZ (4430) WIDTHZ (4430) WIDTHZ (4430) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT181±31 OUR AVERAGE181±31 OUR AVERAGE181±31 OUR AVERAGE181±31 OUR AVERAGE172±13+37
−34 1 AAIJ 14AG LHCB B0 → K+π−ψ(2S)200+41

−46+26
−35 1 CHILIKIN 13 BELL B0 → K+π−ψ(2S)

• • • We do not use the following data for averages, �ts, limits, et. • • •107+86
−43+74

−56 2 MIZUK 09 BELL B → K π+ψ(2S)45+18
−13+30

−13 3 CHOI 08 BELL B → K π+ψ(2S)1 From a four-dimensional amplitude analysis.2 From a Dalitz plot analysis. Superseded by CHILIKIN 13.3 Superseded by MIZUK 09 and CHILIKIN 13.Z (4430) DECAY MODESZ (4430) DECAY MODESZ (4430) DECAY MODESZ (4430) DECAY MODESMode Fration (�i /�)�1 π+ψ(2S) seen�2 π+ J/ψ seenZ (4430) BRANCHING RATIOSZ (4430) BRANCHING RATIOSZ (4430) BRANCHING RATIOSZ (4430) BRANCHING RATIOS�(π+ψ(2S))/�total �1/��(π+ψ(2S))/�total �1/��(π+ψ(2S))/�total �1/��(π+ψ(2S))/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 AAIJ 14AG LHCB B0 → K+π−ψ(2S)seenseenseenseen 2 CHILIKIN 13 BELL B0 → K+π−ψ(2S)
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 3 AUBERT 09AA BABR B → K π+ψ(2S)seen 4 MIZUK 09 BELL B → K π+ψ(2S)1 From a four-dimensional amplitude analysis. No produt of branhing frations quoted.2 From a four-dimensional amplitude analysis. Measured a produt of branhing frationsB(B0 → Z (4430)−K+)×B(Z (4430)− → ψ(2S)π−) = (6.0+1.7

−2.0+2.5
−1.4) × 10−5.3AUBERT 09AA quotes B(B+ → K0Z (4430)+) × B(Z (4430)+ → π+ψ(2S)) <4.7×10−5 and B(B0 → K−Z (4430)+) × B(Z (4430)+ → π+ψ(2S))< 3.1×10−5at 95% CL.

4Measured a produt of branhing frations B(B0 → K−Z (4430)+) ×B(Z (4430)+ → π+ψ(2S)) = (3.2+1.8
−0.9+5.3

−1.6)× 10−5. Superseded by CHILIKIN 13.�(π+ J/ψ)/�total �2/��(π+ J/ψ)/�total �2/��(π+ J/ψ)/�total �2/��(π+ J/ψ)/�total �2/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 CHILIKIN 14 BELL B0 → K−π+ J/ψ
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 2 AUBERT 09AA BABR B → K π+ J/ψ1CHILIKIN 14 reports B(B0 → Z (4430)+K−) × B(Z (4430)+ → J/ψπ+) =(5.4+4.0

−1.0+1.1
−0.9)× 10−6.2AUBERT 09AA quotes B(B+ → K0Z (4430)+) × B(Z (4430)+ → π+ J/ψ) <1.5×10−5 and B(B0 → K−Z (4430)+) × B(Z (4430)+ → π+ J/ψ) < 0.4×10−5at 95% CL. Z (4430) REFERENCESZ (4430) REFERENCESZ (4430) REFERENCESZ (4430) REFERENCESAAIJ 15BH PR D92 112009 R. Aaij et al. (LHCb Collab.)AAIJ 14AG PRL 112 222002 R. Aaij et al. (LHCb Collab.) JPCHILIKIN 14 PR D90 112009 K. Chilikin et al. (BELLE Collab.)CHILIKIN 13 PR D88 074026 K. Chilikin et al. (BELLE Collab.) JPAUBERT 09AA PR D79 112001 B. Aubert et al. (BABAR Collab.)MIZUK 09 PR D80 031104 R. Mizuk et al. (BELLE Collab.)CHOI 08 PRL 100 142001 S.-K. Choi et al. (BELLE Collab.)

χ0(4500) IG (JPC ) = 0+(0 + +)OMITTED FROM SUMMARY TABLEwas X (4500)This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.Seen by AAIJ 17C in B+ → χ0K+, χ0 → J/ψφ using an am-plitude analysis of B+ → J/ψφK+ with a signi�ane (aountingfor systemati unertainties) of 6.1 σ.
χ0(4500) MASSχ0(4500) MASSχ0(4500) MASSχ0(4500) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4506±11+12

−154506±11+12
−154506±11+12
−154506±11+12
−15 4289 1 AAIJ 17C LHCB B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 6.1 σ.

χ0(4500) WIDTHχ0(4500) WIDTHχ0(4500) WIDTHχ0(4500) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT92±21+21
−2092±21+21
−2092±21+21
−2092±21+21
−20 4289 1 AAIJ 17C LHCB B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 6.1 σ.

χ0(4500) DECAY MODESχ0(4500) DECAY MODESχ0(4500) DECAY MODESχ0(4500) DECAY MODESMode�1 J/ψφ

χ0(4500) BRANCHING RATIOSχ0(4500) BRANCHING RATIOSχ0(4500) BRANCHING RATIOSχ0(4500) BRANCHING RATIOS�(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENTseen 4289 1 AAIJ 17C LHCB B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 6.1 σ.

χ0(4500) REFERENCESχ0(4500) REFERENCESχ0(4500) REFERENCESχ0(4500) REFERENCESAAIJ 17C PRL 118 022003 R. Aaij et al. (LHCb Collab.) JPAlso PR D95 012002 R. Aaij et al. (LHCb Collab.)



1603160316031603See key on page 885 Meson Partile Listings
ψ(4660)

ψ(4660) IG (JPC ) = 0−(1−−)I needs on�rmation.also known as Y (4660); was X (4660)This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.Seen in radiative return from e+ e− ollisions at √s = 9.54{10.58GeV by WANG 07D. Also obtained in a ombined �t of WANG 07D,AUBERT 07S, and LEES 14F. See also the review on "Spetrosopyof mesons ontaining two heavy quarks."
ψ(4660) MASSψ(4660) MASSψ(4660) MASSψ(4660) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4643 ± 9 OUR AVERAGE4643 ± 9 OUR AVERAGE4643 ± 9 OUR AVERAGE4643 ± 9 OUR AVERAGE Error inludes sale fator of 1.2.4652 ±10 ±11 279 1 WANG 15A BELL 10.58 e+ e− →

γπ+π−ψ(2S)4669 ±21 ± 3 37 2 LEES 14F BABR 10.58 e+ e− →
γπ+π−ψ(2S)4634 + 8

− 7 + 5
− 8 142 3 PAKHLOVA 08B BELL e+ e− → �+ �−

• • • We do not use the following data for averages, �ts, limits, et. • • •4652.5± 3.4± 1.1 4 DAI 17 RVUE e+ e− → �+ �−4645.2± 9.5± 6.0 5 ZHANG 17B RVUE e+e− → π+π−ψ(2S)4646.4± 9.7± 4.8 6 ZHANG 17C RVUE e+ e− → π+π− J/ψ or ψ(2S)4661 + 9
− 8 ± 6 44 7 LIU 08H RVUE 10.58 e+ e− →

γπ+π−ψ(2S)4664 ±11 ± 5 44 WANG 07D BELL 10.58 e+ e− →
γπ+π−ψ(2S)1 From a two-resonane �t. Supersedes WANG 07D.2 From a two-resonane �t.3The π+π−ψ(2S) and �+ �− states are not neessarily the same.4The pole parameters are extrated from the speed plot.5 From a three-resonane �t.6 From a ombined �t of BELLE, BABAR and BES3 e+ e− → π+π− J/ψ and e+ e− →

π+π−ψ(2S) data.7 From a ombined �t of AUBERT 07S and WANG 07D data with two resonanes.
ψ(4660) WIDTHψ(4660) WIDTHψ(4660) WIDTHψ(4660) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT72 ±11 OUR AVERAGE72 ±11 OUR AVERAGE72 ±11 OUR AVERAGE72 ±11 OUR AVERAGE68 ±11 ± 5 279 1 WANG 15A BELL 10.58 e+ e− →

γπ+π−ψ(2S)104 ±48 ±10 37 2 LEES 14F BABR 10.58 e+ e− →
γπ+π−ψ(2S)92 +40

−24 +10
−21 142 3 PAKHLOVA 08B BELL e+ e− → �+ �−

• • • We do not use the following data for averages, �ts, limits, et. • • •62.6± 5.6± 4.3 4 DAI 17 RVUE e+ e− → �+ �−113.8±18.1± 3.4 5 ZHANG 17B RVUE e+e− → π+π−ψ(2S)103.5±15.6± 4.0 6 ZHANG 17C RVUE e+ e− → π+π− J/ψ or ψ(2S)42 +17
−12 ± 6 44 7 LIU 08H RVUE 10.58 e+ e− →

γπ+π−ψ(2S)48 ±15 ± 3 44 WANG 07D BELL 10.58 e+ e− →
γπ+π−ψ(2S)1 From a two-resonane �t. Supersedes WANG 07D.2 From a two-resonane �t.3The π+π−ψ(2S) and �+ �− states are not neessarily the same.4The pole parameters are extrated from the speed plot.5 From a three-resonane �t.6 From a ombined �t of BELLE, BABAR and BES3 e+ e− → π+π− J/ψ and e+ e− →

π+π−ψ(2S) data.7 From a ombined �t of AUBERT 07S and WANG 07D data with two resonanes.
ψ(4660) DECAY MODESψ(4660) DECAY MODESψ(4660) DECAY MODESψ(4660) DECAY MODESMode Fration (�i /�)�1 e+ e−�2 ψ(2S)π+π− seen�3 J/ψη�4 D0D∗−π+�5 χ1 γ�6 χ2 γ�7 �+ �−

ψ(4660) �(i) × �(e+ e−)/�(total)ψ(4660) �(i) × �(e+ e−)/�(total)ψ(4660) �(i) × �(e+ e−)/�(total)ψ(4660) �(i) × �(e+ e−)/�(total)�(ψ(2S)π+π−
)
× �(e+ e−)/�total �2�1/��(ψ(2S)π+π−

)
× �(e+ e−)/�total �2�1/��(ψ(2S)π+π−

)
× �(e+ e−)/�total �2�1/��(ψ(2S)π+π−

)
× �(e+ e−)/�total �2�1/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •2.0±0.3±0.2 279 1 WANG 15A BELL 10.58 e+ e− →
γπ+π−ψ(2S)8.1±1.1±1.0 279 2 WANG 15A BELL 10.58 e+ e− →
γπ+π−ψ(2S)2.7±1.3±0.5 37 3 LEES 14F BABR 10.58 e+ e− →
γπ+π−ψ(2S)7.5±1.7±0.7 37 4 LEES 14F BABR 10.58 e+ e− →
γπ+π−ψ(2S)2.2+0.7

−0.6 44 5 LIU 08H RVUE 10.58 e+ e− →
γπ+π−ψ(2S)5.9±1.6 44 6 LIU 08H RVUE 10.58 e+ e− →
γπ+π−ψ(2S)3.0±0.9±0.3 44 3 WANG 07D BELL 10.58 e+ e− →
γπ+π−ψ(2S)7.6±1.8±0.8 44 4 WANG 07D BELL 10.58 e+ e− →
γπ+π−ψ(2S)1 Solution I of two equivalent solutions from a �t using two interfering resonanes. Super-sedes WANG 07D.2 Solution II of two equivalent solutions from a �t using two interfering resonanes. Su-persedes WANG 07D.3 Solution I of two equivalent solutions in a �t using two interfering resonanes.4 Solution II of two equivalent solutions in a �t using two interfering resonanes.5 Solution I in a ombined �t of AUBERT 07S and WANG 07D data with two resonanes.6 Solution II in a ombined �t of AUBERT 07S and WANG 07D data with two resonanes.�(J/ψη

)
× �(e+ e−)/�total �3�1/��(J/ψη

)
× �(e+ e−)/�total �3�1/��(J/ψη

)
× �(e+ e−)/�total �3�1/��(J/ψη

)
× �(e+ e−)/�total �3�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.94 90 WANG 13B BELL e+ e− → J/ψηγ�(χ1 γ) × �(e+ e−)/�total �5�1/��(χ1 γ) × �(e+ e−)/�total �5�1/��(χ1 γ) × �(e+ e−)/�total �5�1/��(χ1 γ) × �(e+ e−)/�total �5�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<0.45<0.45<0.45<0.45 90 1 HAN 15 BELL 10.58 e+ e− → χ1 γ1Using B(η → γ γ) = (39.41 ± 0.21)%.�(χ2 γ) × �(e+ e−)/�total �6�1/��(χ2 γ) × �(e+ e−)/�total �6�1/��(χ2 γ) × �(e+ e−)/�total �6�1/��(χ2 γ) × �(e+ e−)/�total �6�1/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<2.1<2.1<2.1<2.1 90 1 HAN 15 BELL 10.58 e+ e− → χ2 γ1Using B(η → γ γ) = (39.41 ± 0.21)%.

ψ(4660) BRANCHING RATIOSψ(4660) BRANCHING RATIOSψ(4660) BRANCHING RATIOSψ(4660) BRANCHING RATIOS�(D0D∗−π+)/�(ψ(2S)π+π−
) �4/�2�(D0D∗−π+)/�(ψ(2S)π+π−
) �4/�2�(D0D∗−π+)/�(ψ(2S)π+π−
) �4/�2�(D0D∗−π+)/�(ψ(2S)π+π−
) �4/�2VALUE CL% DOCUMENT ID TECN COMMENT

<10<10<10<10 90 PAKHLOVA 09 BELL e+ e− → D0D∗−π+�(D0D∗−π+)/�total × �(e+ e−)/�total �4/�× �1/��(D0D∗−π+)/�total × �(e+ e−)/�total �4/�× �1/��(D0D∗−π+)/�total × �(e+ e−)/�total �4/�× �1/��(D0D∗−π+)/�total × �(e+ e−)/�total �4/�× �1/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.37× 10−6<0.37× 10−6<0.37× 10−6<0.37× 10−6 90 1 PAKHLOVA 09 BELL e+ e− → D0D∗−π+1Using 4664 ± 11 ± 5 MeV for the mass of ψ(4660).�(�+ �− )/�total × �(e+ e−)/�total �7/�× �1/��(�+ �− )/�total × �(e+ e−)/�total �7/�× �1/��(�+ �− )/�total × �(e+ e−)/�total �7/�× �1/��(�+ �− )/�total × �(e+ e−)/�total �7/�× �1/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT0.68+0.16

−0.15+0.29
−0.300.68+0.16

−0.15+0.29
−0.300.68+0.16

−0.15+0.29
−0.300.68+0.16

−0.15+0.29
−0.30 142 1 PAKHLOVA 08B BELL e+ e− → �+ �−1The π+π−ψ(2S) and �+ �− states are not neessarily the same.

ψ(4660) REFERENCESψ(4660) REFERENCESψ(4660) REFERENCESψ(4660) REFERENCESDAI 17 PR D96 116001 L.-Y. Dai, J. Haidenbauer, U.-G. Meissner (JULI+)ZHANG 17B PR D96 054008 J. Zhang, J. ZhangZHANG 17C EPJ C77 727 J. Zhang, L. YuanHAN 15 PR D92 012011 Y.L. Han et al. (BELLE Collab.)WANG 15A PR D91 112007 X.L. Wang et al. (BELLE Collab.)LEES 14F PR D89 111103 J.P. Lees et al. (BABAR Collab.)WANG 13B PR D87 051101 X.L. Wang et al. (BELLE Collab.)PAKHLOVA 09 PR D80 091101 G. Pakhlova et al. (BELLE Collab.)LIU 08H PR D78 014032 Z.Q. Liu, X.S. Qin, C.Z. YuanPAKHLOVA 08B PRL 101 172001 C. Pakhlova et al. (BELLE Collab.)AUBERT 07S PRL 98 212001 B. Aubert et al. (BABAR Collab.)WANG 07D PRL 99 142002 X.L. Wang et al. (BELLE Collab.)



1604160416041604MesonPartile Listings
χ0(4700)
χ0(4700) IG (JPC ) = 0+(0 + +)OMITTED FROM SUMMARY TABLEwas X (4700)This state shows properties di�erent from a onventional qq state.A andidate for an exoti struture. See the review on non-q q states.Seen by AAIJ 17C in B+ → χ0K+, χ0 → J/ψφ using an am-plitude analysis of B+ → J/ψφK+ with a signi�ane (aountingfor systemati unertainties) of 5.6 σ.

χ0(4700) MASSχ0(4700) MASSχ0(4700) MASSχ0(4700) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4704±10+14
−244704±10+14
−244704±10+14
−244704±10+14
−24 4289 1 AAIJ 17C LHCB B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 5.6 σ.

χ0(4700) WIDTHχ0(4700) WIDTHχ0(4700) WIDTHχ0(4700) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT120±31+42
−33120±31+42
−33120±31+42
−33120±31+42
−33 4289 1 AAIJ 17C LHCB B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 5.6 σ.

χ0(4700) DECAY MODESχ0(4700) DECAY MODESχ0(4700) DECAY MODESχ0(4700) DECAY MODESMode Fration (�i /�)�1 J/ψφ seen
χ0(4700) BRANCHING RATIOSχ0(4700) BRANCHING RATIOSχ0(4700) BRANCHING RATIOSχ0(4700) BRANCHING RATIOS�(J/ψφ

)/�total �1/��(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/��(J/ψφ
)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 4289 1 AAIJ 17C LHCB B+ → J/ψφK+1From an amplitude analysis of the deay B+ → J/ψφK+ with a signi�ane of 5.6 σ.

χ0(4700) REFERENCESχ0(4700) REFERENCESχ0(4700) REFERENCESχ0(4700) REFERENCESAAIJ 17C PRL 118 022003 R. Aaij et al. (LHCb Collab.) JPAlso PR D95 012002 R. Aaij et al. (LHCb Collab.)



1605160516051605See key on page 885 MesonPartile ListingsBottomonium, ηb(1S)bb MESONSbb MESONSbb MESONSbb MESONS(inluding possibly non-qq states)(inluding possibly non-qq states)(inluding possibly non-qq states)(inluding possibly non-qq states)
See the related review(s):Bottomonium SystemWidth Determination of the � States
ηb(1S) IG (JPC ) = 0+(0−+)Quantum numbers shown are quark-model preditions. Observed inradiative deay of the �(3S), therefore C = +.

ηb(1S) MASSηb(1S) MASSηb(1S) MASSηb(1S) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT9399.0± 2.3 OUR AVERAGE9399.0± 2.3 OUR AVERAGE9399.0± 2.3 OUR AVERAGE9399.0± 2.3 OUR AVERAGE Error inludes sale fator of 1.6. See the ideogram below.9400.7± 1.7± 1.6 33.1k TAMPONI 15 BELL e+ e− → γ η+ hadrons9402.4± 1.5± 1.8 34k 1 MIZUK 12 BELL e+ e− → γπ+π− +hadrons9391.8± 6.6± 2.0 2.3k 2 BONVICINI 10 CLEO �(3S) → γX9394.2+ 4.8
− 4.9± 2.0 13k 2 AUBERT 09AQ BABR �(2S) → γX9388.9+ 3.1
− 2.3± 2.7 19k 2 AUBERT 08V BABR �(3S) → γX

• • • We do not use the following data for averages, �ts, limits, et. • • •9393.2± 3.4± 2.3 10 2,3 DOBBS 12 �(2S) → γ hadrons9300 ±20 ±20 HEISTER 02D ALEP 181{209 e+ e−1With oating width. Not independent of the orresponding mass di�erene measurement.2Assuming �ηb(1S) = 10 MeV. Not independent of the orresponding γ energy or massdi�erene measurements.3Obtained by analyzing CLEO III data but not authored by the CLEO Collaboration.
WEIGHTED AVERAGE
9399.0±2.3 (Error scaled by 1.6)

AUBERT 08V BABR 6.1
AUBERT 09AQ BABR 0.9
BONVICINI 10 CLEO 1.1
MIZUK 12 BELL 2.1
TAMPONI 15 BELL 0.5

χ2

      10.6
(Confidence Level = 0.031)

9370 9380 9390 9400 9410 9420

ηb(1S) MASS (MeV) m�(1S) − mηbm�(1S) − mηbm�(1S) − mηbm�(1S) − mηbVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT62.3±3.2 OUR AVERAGE62.3±3.2 OUR AVERAGE62.3±3.2 OUR AVERAGE62.3±3.2 OUR AVERAGE Error inludes sale fator of 1.8. See the ideogram below.57.9±1.5±1.8 34k 4 MIZUK 12 BELL e+ e− → γπ+π−+ hadrons68.5±6.6±2.0 2.3± 0.5k 5 BONVICINI 10 CLEO �(3S) → γX66.1+4.8
−4.9±2.0 13 ± 5k 5 AUBERT 09AQ BABR �(2S) → γX71.4+2.3
−3.1±2.7 19 ± 3k 5 AUBERT 08V BABR �(3S) → γX

• • • We do not use the following data for averages, �ts, limits, et. • • •67.1±3.4±2.3 10+5
−4 5,6 DOBBS 12 �(2S) → γ hadrons4With oating width. Not independent of the orresponding mass measurement.5Assuming �ηb(1S) = 10 MeV. Not independent of the orresponding γ energy or massmeasurements.6Obtained by analyzing CLEO III data but not authored by the CLEO Collaboration.

WEIGHTED AVERAGE
62.3±3.2 (Error scaled by 1.8)

AUBERT 08V BABR 4.9
AUBERT 09AQ BABR 0.5
BONVICINI 10 CLEO 0.8
MIZUK 12 BELL 3.5

χ2

       9.8
(Confidence Level = 0.021)

50 60 70 80 90 100m�(1S) − mηb (MeV)
γ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT920.6+2.8

−3.2 OUR AVERAGE920.6+2.8
−3.2 OUR AVERAGE920.6+2.8
−3.2 OUR AVERAGE920.6+2.8
−3.2 OUR AVERAGE918.6±6.0±1.9 2.3± 0.5k 7 BONVICINI 10 CLEO �(3S) → γX921.2+2.1
−2.8±2.4 19 ± 3k 7 AUBERT 08V BABR �(3S) → γX7Assuming �ηb(1S) = 10 MeV. Not independent of the orresponding mass or massdi�erene measurements.

γ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT609.3+4.6
−4.5±1.9609.3+4.6
−4.5±1.9609.3+4.6
−4.5±1.9609.3+4.6
−4.5±1.9 13 ± 5k 8 AUBERT 09AQ BABR �(2S) → γX8Assuming �ηb(1S) = 10 MeV. Not independent of the orresponding mass or massdi�erene measurements.

ηb(1S) WIDTHηb(1S) WIDTHηb(1S) WIDTHηb(1S) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT10 +5
−4 OUR AVERAGE10 +5
−4 OUR AVERAGE10 +5
−4 OUR AVERAGE10 +5
−4 OUR AVERAGE8 +6
−5 ±5 33.1k 9 TAMPONI 15 BELL e+ e− → γ η+ hadrons10.8+4.0
−3.7+4.5

−2.0 34k 9 MIZUK 12 BELL e+ e− → γπ+π− +hadrons9With oating mass.
ηb(1S) DECAY MODESηb(1S) DECAY MODESηb(1S) DECAY MODESηb(1S) DECAY MODESMode Fration (�i /�) Con�dene level�1 hadrons seen�2 3h+3h− not seen�3 2h+2h− not seen�4 4h+4h−�5 γ γ not seen�6 µ+µ− <9× 10−3 90%�7 τ+ τ− <8 % 90%
ηb(1S) �(i)�(γ γ)/�(total)ηb(1S) �(i)�(γ γ)/�(total)ηb(1S) �(i)�(γ γ)/�(total)ηb(1S) �(i)�(γ γ)/�(total)�(3h+3h−) × �(γ γ)/�total �2�5/��(3h+3h−) × �(γ γ)/�total �2�5/��(3h+3h−) × �(γ γ)/�total �2�5/��(3h+3h−) × �(γ γ)/�total �2�5/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<470 95 ABDALLAH 06 DLPH 161{209 e+ e−
<132 95 HEISTER 02D ALEP 181{209 e+ e−�(2h+2h−) × �(γ γ)/�total �3�5/��(2h+2h−) × �(γ γ)/�total �3�5/��(2h+2h−) × �(γ γ)/�total �3�5/��(2h+2h−) × �(γ γ)/�total �3�5/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<190 95 ABDALLAH 06 DLPH 161{209 e+ e−
< 48 95 HEISTER 02D ALEP 181{209 e+ e−
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ηb(1S),�(1S)�(4h+4h−) × �(γ γ)/�total �4�5/��(4h+4h−) × �(γ γ)/�total �4�5/��(4h+4h−) × �(γ γ)/�total �4�5/��(4h+4h−) × �(γ γ)/�total �4�5/�VALUE (eV) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<660 95 ABDALLAH 06 DLPH 161{209 e+ e−

ηb(1S) BRANCHING RATIOSηb(1S) BRANCHING RATIOSηb(1S) BRANCHING RATIOSηb(1S) BRANCHING RATIOS�(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 34k MIZUK 12 BELL e+ e− → γπ+π− +hadrons�(µ+µ−
)/�total �6/��(µ+µ−
)/�total �6/��(µ+µ−
)/�total �6/��(µ+µ−
)/�total �6/�VALUE CL% DOCUMENT ID TECN COMMENT

<9× 10−3<9× 10−3<9× 10−3<9× 10−3 90 10 AUBERT 09Z BABR e+ e− → �(2S, 3S) → γ ηb10Obtained using B(�(2S) → γ ηb) = (4.2+1.1
−1.0 ± 0.9)× 10−4 and B(�(3S) → γ ηb)= (4.8 ± 0.5 ± 0.6)× 10−4. This limit is equivalent to B(ηb → µ+µ−) = (−0.25 ±0.51 ± 0.33)% measurement.�(τ+ τ−

)/�total �7/��(τ+ τ−
)/�total �7/��(τ+ τ−
)/�total �7/��(τ+ τ−
)/�total �7/�VALUE CL% DOCUMENT ID TECN COMMENT

<8× 10−2<8× 10−2<8× 10−2<8× 10−2 90 AUBERT 09P BABR e+ e− → γ τ+ τ−

ηb(1S) REFERENCESηb(1S) REFERENCESηb(1S) REFERENCESηb(1S) REFERENCESTAMPONI 15 PRL 115 142001 U. Tamponi et al. (BELLE Collab.)DOBBS 12 PRL 109 082001 S. Dobbs et al.MIZUK 12 PRL 109 232002 R. Mizuk et al. (BELLE Collab.)BONVICINI 10 PR D81 031104 G. Bonviini et al. (CLEO Collab.)AUBERT 09AQ PRL 103 161801 B. Aubert et al. (BABAR Collab.)AUBERT 09P PRL 103 181801 B. Aubert et al. (BABAR Collab.)AUBERT 09Z PRL 103 081803 B. Aubert et al. (BABAR Collab.)AUBERT 08V PRL 101 071801 B. Aubert et al. (BABAR Collab.)ABDALLAH 06 PL B634 340 J.M. Abdallah et al. (DELPHI Collab.)HEISTER 02D PL B530 56 A. Heister et al. (ALEPH Collab.)�(1S) IG (JPC ) = 0−(1−−)�(1S) MASS�(1S) MASS�(1S) MASS�(1S) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT9460.30±0.26 OUR AVERAGE9460.30±0.26 OUR AVERAGE9460.30±0.26 OUR AVERAGE9460.30±0.26 OUR AVERAGE Error inludes sale fator of 3.3.9460.51±0.09±0.05 1 ARTAMONOV 00 MD1 e+ e− → hadrons9459.97±0.11±0.07 MACKAY 84 REDE e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •9460.60±0.09±0.05 2,3 BARU 92B REDE e+ e− → hadrons9460.59±0.12 BARU 86 REDE e+ e− → hadrons9460.6 ±0.4 3,4 ARTAMONOV 84 REDE e+ e− → hadrons1Reanalysis of BARU 92B and ARTAMONOV 84 using new eletron mass (COHEN 87).2 Superseding BARU 86.3 Superseded by ARTAMONOV 00.4Value inludes data of ARTAMONOV 82.�(1S) WIDTH�(1S) WIDTH�(1S) WIDTH�(1S) WIDTHVALUE (keV) DOCUMENT ID54.02±1.25 OUR EVALUATION54.02±1.25 OUR EVALUATION54.02±1.25 OUR EVALUATION54.02±1.25 OUR EVALUATION See the Note on \Width Determinations of the �States" �(1S) DECAY MODES�(1S) DECAY MODES�(1S) DECAY MODES�(1S) DECAY MODES Sale fator/Mode Fration (�i /�) Con�dene level�1 τ+ τ− ( 2.60 ±0.10 ) %�2 e+ e− ( 2.38 ±0.11 ) %�3 µ+µ− ( 2.48 ±0.05 ) %Hadroni deaysHadroni deaysHadroni deaysHadroni deays�4 g g g (81.7 ±0.7 ) %�5 γ g g ( 2.2 ±0.6 ) %�6 η′(958) anything ( 2.94 ±0.24 ) %�7 J/ψ(1S) anything ( 5.4 ±0.4 )× 10−4 S=1.4�8 J/ψ(1S)η < 2.2 × 10−6 CL=90%�9 J/ψ(1S)χ0 < 3.4 × 10−6 CL=90%�10 J/ψ(1S)χ1 ( 3.9 ±1.2 )× 10−6�11 J/ψ(1S)χ2 < 1.4 × 10−6 CL=90%�12 J/ψ(1S)η (2S) < 2.2 × 10−6 CL=90%�13 J/ψ(1S)X (3940) < 5.4 × 10−6 CL=90%�14 J/ψ(1S)X (4160) < 5.4 × 10−6 CL=90%�15 X (4350) anything, X →J/ψ(1S)φ < 8.1 × 10−6 CL=90%

�16 Z (3900)± anything, Z →J/ψ(1S)π± < 1.3 × 10−5 CL=90%�17 Z (4200)± anything, Z →J/ψ(1S)π± < 6.0 × 10−5 CL=90%�18 Z (4430)± anything, Z →J/ψ(1S)π± < 4.9 × 10−5 CL=90%�19 X±
cs anything, X → J/ψK± < 5.7 × 10−6 CL=90%�20 χ1(3872) anything, χ1 →J/ψ(1S)π+π−

< 9.5 × 10−6 CL=90%�21 ψ(4260) anything, ψ →J/ψ(1S)π+π−
< 3.8 × 10−5 CL=90%�22 ψ(4260) anything, ψ →J/ψ(1S)K+K−
< 7.5 × 10−6 CL=90%�23 χ1(4140) anything, χ1 →J/ψ(1S)φ < 5.2 × 10−6 CL=90%�24 χ0 anything < 4 × 10−3 CL=90%�25 χ1 anything ( 1.90 ±0.35 )× 10−4�26 χ1(1P)Xtetra < 3.78 × 10−5 CL=90%�27 χ2 anything ( 2.8 ±0.8 )× 10−4�28 ψ(2S) anything ( 1.23 ±0.20 )× 10−4�29 ψ(2S)η < 3.6 × 10−6 CL=90%�30 ψ(2S)χ0 < 6.5 × 10−6 CL=90%�31 ψ(2S)χ1 < 4.5 × 10−6 CL=90%�32 ψ(2S)χ2 < 2.1 × 10−6 CL=90%�33 ψ(2S)η (2S) < 3.2 × 10−6 CL=90%�34 ψ(2S)X (3940) < 2.9 × 10−6 CL=90%�35 ψ(2S)X (4160) < 2.9 × 10−6 CL=90%�36 ψ(4260) anything, ψ →

ψ(2S)π+π−
< 7.9 × 10−5 CL=90%�37 ψ(4360) anything, ψ →

ψ(2S)π+π−
< 5.2 × 10−5 CL=90%�38 ψ(4660) anything, ψ →

ψ(2S)π+π−
< 2.2 × 10−5 CL=90%�39 X (4050)± anything, X →

ψ(2S)π± < 8.8 × 10−5 CL=90%�40 Z (4430)± anything, Z →
ψ(2S)π± < 6.7 × 10−5 CL=90%�41 ρπ < 3.68 × 10−6 CL=90%�42 ωπ0 < 3.90 × 10−6 CL=90%�43 π+π− < 5 × 10−4 CL=90%�44 K+K− < 5 × 10−4 CL=90%�45 pp < 5 × 10−4 CL=90%�46 π+π−π0 ( 2.1 ±0.8 )× 10−6�47 φK+K− ( 2.4 ±0.5 )× 10−6�48 ωπ+π− ( 4.5 ±1.0 )× 10−6�49 K∗(892)0K−π++ .. ( 4.4 ±0.8 )× 10−6�50 φ f ′2(1525) < 1.63 × 10−6 CL=90%�51 ω f2(1270) < 1.79 × 10−6 CL=90%�52 ρ(770)a2(1320) < 2.24 × 10−6 CL=90%�53 K∗(892)0K∗2(1430)0+ .. ( 3.0 ±0.8 )× 10−6�54 K1(1270)±K∓ < 2.41 × 10−6 CL=90%�55 K1(1400)±K∓ ( 1.0 ±0.4 )× 10−6�56 b1(1235)±π∓ < 1.25 × 10−6 CL=90%�57 π+π−π0π0 ( 1.28 ±0.30 )× 10−5�58 K0S K+π−+ .. ( 1.6 ±0.4 )× 10−6�59 K∗(892)0K0+ .. ( 2.9 ±0.9 )× 10−6�60 K∗(892)−K++ .. < 1.11 × 10−6 CL=90%�61 f1(1285) anything ( 4.6 ±3.1 )× 10−3�62 D∗(2010)± anything ( 2.52 ±0.20 ) %�63 f1(1285)Xtetra < 6.24 × 10−5 CL=90%�64 2H anything ( 2.85 ±0.25 )× 10−5�65 Sum of 100 exlusive modes ( 1.200±0.017) %Radiative deaysRadiative deaysRadiative deaysRadiative deays�66 γπ+π− ( 6.3 ±1.8 )× 10−5�67 γπ0π0 ( 1.7 ±0.7 )× 10−5�68 γπ0 η < 2.4 × 10−6 CL=90%�69 γK+K− [a℄ ( 1.14 ±0.13 )× 10−5�70 γ pp [b℄ < 6 × 10−6 CL=90%�71 γ 2h+2h− ( 7.0 ±1.5 )× 10−4�72 γ 3h+3h− ( 5.4 ±2.0 )× 10−4�73 γ 4h+4h− ( 7.4 ±3.5 )× 10−4�74 γπ+π−K+K− ( 2.9 ±0.9 )× 10−4�75 γ 2π+2π− ( 2.5 ±0.9 )× 10−4�76 γ 3π+3π− ( 2.5 ±1.2 )× 10−4�77 γ 2π+2π−K+K− ( 2.4 ±1.2 )× 10−4



1607160716071607See key on page 885 MesonPartile Listings�(1S)�78 γπ+π−pp ( 1.5 ±0.6 )× 10−4�79 γ 2π+2π−pp ( 4 ±6 )× 10−5�80 γ 2K+2K− ( 2.0 ±2.0 )× 10−5�81 γ η′(958) < 1.9 × 10−6 CL=90%�82 γ η < 1.0 × 10−6 CL=90%�83 γ f0(980) < 3 × 10−5 CL=90%�84 γ f ′2(1525) ( 3.8 ±0.9 )× 10−5�85 γ f2(1270) ( 1.01 ±0.09 )× 10−4�86 γ η(1405) < 8.2 × 10−5 CL=90%�87 γ f0(1500) < 1.5 × 10−5 CL=90%�88 γ f0(1710) < 2.6 × 10−4 CL=90%�89 γ f0(1710) → γK+K− < 7 × 10−6 CL=90%�90 γ f0(1710) → γπ0π0 < 1.4 × 10−6 CL=90%�91 γ f0(1710) → γ ηη < 1.8 × 10−6 CL=90%�92 γ f4(2050) < 5.3 × 10−5 CL=90%�93 γ f0(2200) → γK+K− < 2 × 10−4 CL=90%�94 γ fJ (2220) → γK+K− < 8 × 10−7 CL=90%�95 γ fJ (2220) → γπ+π− < 6 × 10−7 CL=90%�96 γ fJ (2220) → γ pp < 1.1 × 10−6 CL=90%�97 γ η(2225) → γφφ < 3 × 10−3 CL=90%�98 γ η (1S) < 5.7 × 10−5 CL=90%�99 γχ0 < 6.5 × 10−4 CL=90%�100 γχ1 < 2.3 × 10−5 CL=90%�101 γχ2 < 7.6 × 10−6 CL=90%�102 γχ1(3872) → π+π− J/ψ < 1.6 × 10−6 CL=90%�103 γχ1(3872) → π+π−π0 J/ψ < 2.8 × 10−6 CL=90%�104 γX (3915) → ωJ/ψ < 3.0 × 10−6 CL=90%�105 γχ1(4140) → φJ/ψ < 2.2 × 10−6 CL=90%�106 γX [℄ < 4.5 × 10−6 CL=90%�107 γX X (mX < 3.1 GeV) [d℄ < 1 × 10−3 CL=90%�108 γX X (mX < 4.5 GeV) [e℄ < 2.4 × 10−4 CL=90%�109 γX → γ+ ≥ 4 prongs [f ℄ < 1.78 × 10−4 CL=95%�110 γ a01 → γµ+µ− [g ℄ < 9 × 10−6 CL=90%�111 γ a01 → γ τ+ τ− [a℄ < 1.30 × 10−4 CL=90%�112 γ a01 → γ g g [h℄ < 1 % CL=90%�113 γ a01 → γ s s [h℄ < 1 × 10−3 CL=90%Lepton Family number (LF) violating modesLepton Family number (LF) violating modesLepton Family number (LF) violating modesLepton Family number (LF) violating modes�114 µ± τ∓ LF < 6.0 × 10−6 CL=95%Other deaysOther deaysOther deaysOther deays�115 invisible < 3.0 × 10−4 CL=90%[a℄ 2mτ < M(τ+ τ−) < 9.2 GeV[b℄ 2 GeV < mK+K− < 3 GeV[ ℄ X = salar with m < 8.0 GeV[d ℄ X X = vetors with m < 3.1 GeV[e℄ X and X = zero spin with m < 4.5 GeV[f ℄ 1.5 GeV < mX < 5.0 GeV[g ℄ 201 MeV < M(µ+µ−) < 3565 MeV[h℄ 0.5 GeV < mX < 9.0 GeV, where mX is the invariant mass of thehadroni �nal state.�(1S) �(i)�(e+ e−)/�(total)�(1S) �(i)�(e+ e−)/�(total)�(1S) �(i)�(e+ e−)/�(total)�(1S) �(i)�(e+ e−)/�(total)�(e+ e−) × �(µ+µ−
)/�total �2�3/��(e+ e−) × �(µ+µ−
)/�total �2�3/��(e+ e−) × �(µ+µ−
)/�total �2�3/��(e+ e−) × �(µ+µ−
)/�total �2�3/�VALUE (eV) DOCUMENT ID TECN COMMENT31.2±1.6±1.731.2±1.6±1.731.2±1.6±1.731.2±1.6±1.7 KOBEL 92 CBAL e+ e− → µ+µ−�(hadrons) × �(e+ e−)/�total �0�2/��(hadrons) × �(e+ e−)/�total �0�2/��(hadrons) × �(e+ e−)/�total �0�2/��(hadrons) × �(e+ e−)/�total �0�2/�VALUE (keV) DOCUMENT ID TECN COMMENT1.240±0.016 OUR AVERAGE1.240±0.016 OUR AVERAGE1.240±0.016 OUR AVERAGE1.240±0.016 OUR AVERAGE1.252±0.004±0.019 5 ROSNER 06 CLEO 9.5 e+ e− → hadrons1.187±0.023±0.031 5 BARU 92B MD1 e+ e− → hadrons1.23 ±0.02 ±0.05 5 JAKUBOWSKI 88 CBAL e+ e− → hadrons1.37 ±0.06 ±0.09 6 GILES 84B CLEO e+ e− → hadrons1.23 ±0.08 ±0.04 6 ALBRECHT 82 DASP e+ e− → hadrons1.13 ±0.07 ±0.11 6 NICZYPORUK 82 LENA e+ e− → hadrons1.09 ±0.25 6 BOCK 80 CNTR e+ e− → hadrons1.35 ±0.14 7 BERGER 79 PLUT e+ e− → hadrons5Radiative orretions evaluated following KURAEV 85.6Radiative orretions reevaluated by BUCHMUELLER 88 following KURAEV 85.7Radiative orretions reevaluated by ALEXANDER 89 using B(µµ) = 0.026.

�(1S) PARTIAL WIDTHS�(1S) PARTIAL WIDTHS�(1S) PARTIAL WIDTHS�(1S) PARTIAL WIDTHS�(e+ e−) �2�(e+ e−) �2�(e+ e−) �2�(e+ e−) �2VALUE (keV) DOCUMENT ID1.340±0.018 OUR EVALUATION1.340±0.018 OUR EVALUATION1.340±0.018 OUR EVALUATION1.340±0.018 OUR EVALUATION�(1S) BRANCHING RATIOS�(1S) BRANCHING RATIOS�(1S) BRANCHING RATIOS�(1S) BRANCHING RATIOS�(τ+ τ−
)/�total �1/��(τ+ τ−
)/�total �1/��(τ+ τ−
)/�total �1/��(τ+ τ−
)/�total �1/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.60±0.10 OUR AVERAGE2.60±0.10 OUR AVERAGE2.60±0.10 OUR AVERAGE2.60±0.10 OUR AVERAGE2.53±0.13±0.05 60k 8 BESSON 07 CLEO e+ e− → �(1S) → τ+ τ−2.61±0.12+0.09
−0.13 25k CINABRO 94B CLE2 e+ e− → τ+ τ−2.7 ±0.4 ±0.2 9 ALBRECHT 85C ARG �(2S) → π+π− τ+ τ−3.4 ±0.4 ±0.4 GILES 83 CLEO e+ e− → τ+ τ−8BESSON 07 reports [�(�(1S) → τ+ τ−

)/�total℄ / [B(�(1S) → µ+µ−)℄ = 1.02 ±0.02± 0.05 whih we multiply by our best value B(�(1S) → µ+µ−) = (2.48± 0.05)×10−2. Our �rst error is their experiment's error and our seond error is the systematierror from using our best value.9Using B(�(1S) → e e) = B(�(1S) → µµ) = 0.0256; not used for width evaluations.�(e+ e−)/�total �2/��(e+ e−)/�total �2/��(e+ e−)/�total �2/��(e+ e−)/�total �2/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.38±0.11 OUR AVERAGE2.38±0.11 OUR AVERAGE2.38±0.11 OUR AVERAGE2.38±0.11 OUR AVERAGE2.29±0.08±0.11 ALEXANDER 98 CLE2 �(2S) → π+π− e+ e−2.42±0.14±0.14 307 ALBRECHT 87 ARG �(2S) → π+π− e+ e−2.8 ±0.3 ±0.2 826 BESSON 84 CLEO �(2S) → π+π− e+ e−5.1 ±3.0 BERGER 80C PLUT e+ e− → e+ e−�(µ+µ−
)/�total �3/��(µ+µ−
)/�total �3/��(µ+µ−
)/�total �3/��(µ+µ−
)/�total �3/�VALUE EVTS DOCUMENT ID TECN COMMENT0.0248±0.0005 OUR AVERAGE0.0248±0.0005 OUR AVERAGE0.0248±0.0005 OUR AVERAGE0.0248±0.0005 OUR AVERAGE0.0249±0.0002±0.0007 345k ADAMS 05 CLEO e+ e− → µ+µ−0.0249±0.0008±0.0013 ALEXANDER 98 CLE2 �(2S) →

π+π−µ+µ−0.0212±0.0020±0.0010 10 BARU 92 MD1 e+ e− → µ+µ−0.0231±0.0012±0.0010 10 KOBEL 92 CBAL e+ e− → µ+µ−0.0252±0.0007±0.0007 CHEN 89B CLEO e+ e− → µ+µ−0.0261±0.0009±0.0011 KAARSBERG 89 CSB2 e+ e− → µ+µ−0.0230±0.0025±0.0013 86 ALBRECHT 87 ARG �(2S) →
π+π−µ+µ−0.029 ±0.003 ±0.002 864 BESSON 84 CLEO �(2S) →
π+π−µ+µ−0.027 ±0.003 ±0.003 ANDREWS 83 CLEO e+ e− → µ+µ−0.032 ±0.013 ±0.003 ALBRECHT 82 DASP e+ e− → µ+µ−0.038 ±0.015 ±0.002 NICZYPORUK 82 LENA e+ e− → µ+µ−0.014 +0.034

−0.014 BOCK 80 CNTR e+ e− → µ+µ−0.022 ±0.020 BERGER 79 PLUT e+ e− → µ+µ−10Taking into aount interferene between the resonane and ontinuum.�(τ+ τ−
)/�(µ+µ−

) �1/�3�(τ+ τ−
)/�(µ+µ−

) �1/�3�(τ+ τ−
)/�(µ+µ−

) �1/�3�(τ+ τ−
)/�(µ+µ−

) �1/�3VALUE EVTS DOCUMENT ID TECN COMMENT1.008±0.023 OUR AVERAGE1.008±0.023 OUR AVERAGE1.008±0.023 OUR AVERAGE1.008±0.023 OUR AVERAGE1.005±0.013±0.022 0.7M 11 DEL-AMO-SA...10C BABR �(3S) → π+π−�(1S)1.02 ±0.02 ±0.05 60k BESSON 07 CLEO e+ e− → �(1S)11Allows any number of extra photons with total energy < 500 MeV.�(g g g)/�total �4/��(g g g)/�total �4/��(g g g)/�total �4/��(g g g)/�total �4/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT81.7±0.781.7±0.781.7±0.781.7±0.7 20M 12 BESSON 06A CLEO �(1S) → hadrons12Calulated using the value �(γ g g)/�(g g g) = (2.70 ± 0.01 ± 0.13 ± 0.24)% fromBESSON 06A and PDG 08 values of B(µ+µ−) = (2.48 ± 0.05)% and Rhadrons =3.51. The statistial error is negligible and the systemati error is partially orrelatedwith that of �(γ g g)/�total measurement of BESSON 06A.�(γ g g)/�total �5/��(γ g g)/�total �5/��(γ g g)/�total �5/��(γ g g)/�total �5/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.20±0.602.20±0.602.20±0.602.20±0.60 400k 13 BESSON 06A CLEO �(1S) → γ + hadrons13Calulated using BESSON 06A values of �(γ g g)/�(g g g) = (2.70±0.01±0.13±0.24)%and �(g g g)/�total . The statistial error is negligible and the systemati error is partiallyorrelated with that of �(g g g)/�total measurement of BESSON 06A.�(γ g g)/�(g g g) �5/�4�(γ g g)/�(g g g) �5/�4�(γ g g)/�(g g g) �5/�4�(γ g g)/�(g g g) �5/�4VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.70±0.01±0.272.70±0.01±0.272.70±0.01±0.272.70±0.01±0.27 20M BESSON 06A CLEO �(1S) → (γ +) hadrons�(η′(958) anything)/�total �6/��(η′(958) anything)/�total �6/��(η′(958) anything)/�total �6/��(η′(958) anything)/�total �6/�VALUE DOCUMENT ID TECN COMMENT0.0294±0.0024 OUR AVERAGE0.0294±0.0024 OUR AVERAGE0.0294±0.0024 OUR AVERAGE0.0294±0.0024 OUR AVERAGE0.030 ±0.002 ±0.002 AQUINES 06A CLE3 �(1S) → η′ anything0.028 ±0.004 ±0.002 ARTUSO 03 CLE2 �(1S) → η′ anything



1608160816081608MesonPartile Listings�(1S)�(J/ψ(1S) anything)/�total �7/��(J/ψ(1S) anything)/�total �7/��(J/ψ(1S) anything)/�total �7/��(J/ψ(1S) anything)/�total �7/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT5.4 ±0.4 OUR FIT5.4 ±0.4 OUR FIT5.4 ±0.4 OUR FIT5.4 ±0.4 OUR FIT Error inludes sale fator of 1.4.5.4 ±0.4 OUR AVERAGE5.4 ±0.4 OUR AVERAGE5.4 ±0.4 OUR AVERAGE5.4 ±0.4 OUR AVERAGE Error inludes sale fator of 1.5.5.25±0.13±0.25 3k SHEN 16 BELL e+ e− → J/ψX6.4 ±0.4 ±0.6 730 BRIERE 04 CLEO e+ e− → J/ψX11 ±4 ±2 14 FULTON 89 CLEO e+ e− → µ+µ−X
• • • We do not use the following data for averages, �ts, limits, et. • • •
<6.8 90 ALBRECHT 92J ARG e+ e− → e+ e−X,

µ+µ−X
<17 90 MASCHMANN 90 CBAL e+ e− → hadrons
<200 90 NICZYPORUK 83 LENA14Using B((J/ψ) → µ+µ−) = (6.9 ± 0.9)%.�(J/ψ(1S)η)/�total �8/��(J/ψ(1S)η)/�total �8/��(J/ψ(1S)η)/�total �8/��(J/ψ(1S)η)/�total �8/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.2× 10−6<2.2× 10−6<2.2× 10−6<2.2× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)χ0)/�total �9/��(J/ψ(1S)χ0)/�total �9/��(J/ψ(1S)χ0)/�total �9/��(J/ψ(1S)χ0)/�total �9/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.4× 10−6<3.4× 10−6<3.4× 10−6<3.4× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)χ1)/�total �10/��(J/ψ(1S)χ1)/�total �10/��(J/ψ(1S)χ1)/�total �10/��(J/ψ(1S)χ1)/�total �10/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT3.90±1.21±0.233.90±1.21±0.233.90±1.21±0.233.90±1.21±0.23 20 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)χ2)/�total �11/��(J/ψ(1S)χ2)/�total �11/��(J/ψ(1S)χ2)/�total �11/��(J/ψ(1S)χ2)/�total �11/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.4× 10−6<1.4× 10−6<1.4× 10−6<1.4× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)η (2S))/�total �12/��(J/ψ(1S)η (2S))/�total �12/��(J/ψ(1S)η (2S))/�total �12/��(J/ψ(1S)η (2S))/�total �12/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.2× 10−6<2.2× 10−6<2.2× 10−6<2.2× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)X (3940))/�total �13/��(J/ψ(1S)X (3940))/�total �13/��(J/ψ(1S)X (3940))/�total �13/��(J/ψ(1S)X (3940))/�total �13/�VALUE CL% DOCUMENT ID TECN COMMENT
<5.4× 10−6<5.4× 10−6<5.4× 10−6<5.4× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)X (4160))/�total �14/��(J/ψ(1S)X (4160))/�total �14/��(J/ψ(1S)X (4160))/�total �14/��(J/ψ(1S)X (4160))/�total �14/�VALUE CL% DOCUMENT ID TECN COMMENT
<5.4× 10−6<5.4× 10−6<5.4× 10−6<5.4× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(X (4350) anything, X → J/ψ(1S)φ)/�total �15/��(X (4350) anything, X → J/ψ(1S)φ)/�total �15/��(X (4350) anything, X → J/ψ(1S)φ)/�total �15/��(X (4350) anything, X → J/ψ(1S)φ)/�total �15/�VALUE CL% DOCUMENT ID TECN COMMENT
<8.1× 10−6<8.1× 10−6<8.1× 10−6<8.1× 10−6 90 SHEN 16 BELL �(1S) → J/ψK+K−X�(Z (3900)± anything, Z → J/ψ(1S)π±)/�total �16/��(Z (3900)± anything, Z → J/ψ(1S)π±)/�total �16/��(Z (3900)± anything, Z → J/ψ(1S)π±)/�total �16/��(Z (3900)± anything, Z → J/ψ(1S)π±)/�total �16/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.3× 10−5<1.3× 10−5<1.3× 10−5<1.3× 10−5 90 SHEN 16 BELL �(1S) → J/ψπ±X�(Z (4200)± anything, Z → J/ψ(1S)π±)/�total �17/��(Z (4200)± anything, Z → J/ψ(1S)π±)/�total �17/��(Z (4200)± anything, Z → J/ψ(1S)π±)/�total �17/��(Z (4200)± anything, Z → J/ψ(1S)π±)/�total �17/�VALUE CL% DOCUMENT ID TECN COMMENT
<6.0× 10−5<6.0× 10−5<6.0× 10−5<6.0× 10−5 90 SHEN 16 BELL �(1S) → J/ψπ±X�(Z (4430)± anything, Z → J/ψ(1S)π±)/�total �18/��(Z (4430)± anything, Z → J/ψ(1S)π±)/�total �18/��(Z (4430)± anything, Z → J/ψ(1S)π±)/�total �18/��(Z (4430)± anything, Z → J/ψ(1S)π±)/�total �18/�VALUE CL% DOCUMENT ID TECN COMMENT
<4.9× 10−5<4.9× 10−5<4.9× 10−5<4.9× 10−5 90 SHEN 16 BELL �(1S) → J/ψπ±X�(X±

cs anything, X → J/ψK±)/�total �19/��(X±
cs anything, X → J/ψK±)/�total �19/��(X±
cs anything, X → J/ψK±)/�total �19/��(X±
cs anything, X → J/ψK±)/�total �19/�VALUE CL% DOCUMENT ID TECN COMMENT

<5.7× 10−6<5.7× 10−6<5.7× 10−6<5.7× 10−6 90 SHEN 16 BELL �(1S) → J/ψK−X�(χ1(3872) anything, χ1 → J/ψ(1S)π+π−
)/�total �20/��(χ1(3872) anything, χ1 → J/ψ(1S)π+π−
)/�total �20/��(χ1(3872) anything, χ1 → J/ψ(1S)π+π−
)/�total �20/��(χ1(3872) anything, χ1 → J/ψ(1S)π+π−
)/�total �20/�VALUE CL% DOCUMENT ID TECN COMMENT

<9.5× 10−6<9.5× 10−6<9.5× 10−6<9.5× 10−6 90 SHEN 16 BELL �(1S) → J/ψπ+ π−X�(ψ(4260) anything, ψ→ J/ψ(1S)π+π−
)/�total �21/��(ψ(4260) anything, ψ→ J/ψ(1S)π+π−
)/�total �21/��(ψ(4260) anything, ψ→ J/ψ(1S)π+π−
)/�total �21/��(ψ(4260) anything, ψ→ J/ψ(1S)π+π−
)/�total �21/�VALUE CL% DOCUMENT ID TECN COMMENT

<3.8× 10−5<3.8× 10−5<3.8× 10−5<3.8× 10−5 90 SHEN 16 BELL �(1S) → J/ψπ+ π−X�(ψ(4260) anything, ψ→ J/ψ(1S)K+K−)/�total �22/��(ψ(4260) anything, ψ→ J/ψ(1S)K+K−)/�total �22/��(ψ(4260) anything, ψ→ J/ψ(1S)K+K−)/�total �22/��(ψ(4260) anything, ψ→ J/ψ(1S)K+K−)/�total �22/�VALUE CL% DOCUMENT ID TECN COMMENT
<7.5× 10−6<7.5× 10−6<7.5× 10−6<7.5× 10−6 90 SHEN 16 BELL �(1S) → J/ψK+K−X�(χ1(4140) anything, χ1 → J/ψ(1S)φ)/�total �23/��(χ1(4140) anything, χ1 → J/ψ(1S)φ)/�total �23/��(χ1(4140) anything, χ1 → J/ψ(1S)φ)/�total �23/��(χ1(4140) anything, χ1 → J/ψ(1S)φ)/�total �23/�VALUE CL% DOCUMENT ID TECN COMMENT
<5.2× 10−6<5.2× 10−6<5.2× 10−6<5.2× 10−6 90 SHEN 16 BELL �(1S) → J/ψK+K−X�(χ0 anything)/�(J/ψ(1S) anything) �24/�7�(χ0 anything)/�(J/ψ(1S) anything) �24/�7�(χ0 anything)/�(J/ψ(1S) anything) �24/�7�(χ0 anything)/�(J/ψ(1S) anything) �24/�7VALUE CL% DOCUMENT ID TECN COMMENT
<7.4<7.4<7.4<7.4 90 BRIERE 04 CLEO e+ e− → J/ψX

�(χ1 anything)/�total �25/��(χ1 anything)/�total �25/��(χ1 anything)/�total �25/��(χ1 anything)/�total �25/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.90±0.35 OUR FIT1.90±0.35 OUR FIT1.90±0.35 OUR FIT1.90±0.35 OUR FIT1.90±0.43±0.141.90±0.43±0.141.90±0.43±0.141.90±0.43±0.14 215 JIA 17 BELL �(1S) → γ J/ψ(1S)�(χ1 anything)/�(J/ψ(1S) anything) �25/�7�(χ1 anything)/�(J/ψ(1S) anything) �25/�7�(χ1 anything)/�(J/ψ(1S) anything) �25/�7�(χ1 anything)/�(J/ψ(1S) anything) �25/�7VALUE EVTS DOCUMENT ID TECN COMMENT0.35±0.07 OUR FIT0.35±0.07 OUR FIT0.35±0.07 OUR FIT0.35±0.07 OUR FIT0.35±0.08±0.060.35±0.08±0.060.35±0.08±0.060.35±0.08±0.06 52 ± 12 BRIERE 04 CLEO e+ e− → J/ψX�(χ1(1P)Xtetra

)/�total �26/��(χ1(1P)Xtetra

)/�total �26/��(χ1(1P)Xtetra

)/�total �26/��(χ1(1P)Xtetra

)/�total �26/�VALUE CL% DOCUMENT ID TECN COMMENT
<37.8× 10−6<37.8× 10−6<37.8× 10−6<37.8× 10−6 90 15 JIA 17A BELL e+ e− → hadrons15For a tetraquark state Xtetra, with mass in the range 1.16{2.46 GeV and width in therange 0{0.3 GeV. Measured 90% CL limits as a funtion of Xtetra mass and width rangefrom 4.4× 10−6 to 37.8× 10−6.�(χ2 anything)/�(J/ψ(1S) anything) �27/�7�(χ2 anything)/�(J/ψ(1S) anything) �27/�7�(χ2 anything)/�(J/ψ(1S) anything) �27/�7�(χ2 anything)/�(J/ψ(1S) anything) �27/�7VALUE EVTS DOCUMENT ID TECN COMMENT0.52±0.12±0.090.52±0.12±0.090.52±0.12±0.090.52±0.12±0.09 47 ± 11 BRIERE 04 CLEO e+ e− → J/ψX�(ψ(2S) anything)/�total �28/��(ψ(2S) anything)/�total �28/��(ψ(2S) anything)/�total �28/��(ψ(2S) anything)/�total �28/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.23±0.17±0.111.23±0.17±0.111.23±0.17±0.111.23±0.17±0.11 215 SHEN 16 BELL e+ e− → ψ(2S)X�(ψ(2S) anything)/�(J/ψ(1S) anything) �28/�7�(ψ(2S) anything)/�(J/ψ(1S) anything) �28/�7�(ψ(2S) anything)/�(J/ψ(1S) anything) �28/�7�(ψ(2S) anything)/�(J/ψ(1S) anything) �28/�7VALUE EVTS DOCUMENT ID TECN COMMENT0.41±0.11±0.080.41±0.11±0.080.41±0.11±0.080.41±0.11±0.08 42 ± 11 BRIERE 04 CLEO e+ e− →J/ψπ+π−X�(ψ(2S)η)/�total �29/��(ψ(2S)η)/�total �29/��(ψ(2S)η)/�total �29/��(ψ(2S)η)/�total �29/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.6× 10−6<3.6× 10−6<3.6× 10−6<3.6× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)χ0)/�total �30/��(ψ(2S)χ0)/�total �30/��(ψ(2S)χ0)/�total �30/��(ψ(2S)χ0)/�total �30/�VALUE CL% DOCUMENT ID TECN COMMENT
<6.5× 10−6<6.5× 10−6<6.5× 10−6<6.5× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)χ1)/�total �31/��(ψ(2S)χ1)/�total �31/��(ψ(2S)χ1)/�total �31/��(ψ(2S)χ1)/�total �31/�VALUE CL% DOCUMENT ID TECN COMMENT
<4.5× 10−6<4.5× 10−6<4.5× 10−6<4.5× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)χ2)/�total �32/��(ψ(2S)χ2)/�total �32/��(ψ(2S)χ2)/�total �32/��(ψ(2S)χ2)/�total �32/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.1× 10−6<2.1× 10−6<2.1× 10−6<2.1× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)η (2S))/�total �33/��(ψ(2S)η (2S))/�total �33/��(ψ(2S)η (2S))/�total �33/��(ψ(2S)η (2S))/�total �33/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.2× 10−6<3.2× 10−6<3.2× 10−6<3.2× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)X (3940))/�total �34/��(ψ(2S)X (3940))/�total �34/��(ψ(2S)X (3940))/�total �34/��(ψ(2S)X (3940))/�total �34/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.9× 10−6<2.9× 10−6<2.9× 10−6<2.9× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)X (4160))/�total �35/��(ψ(2S)X (4160))/�total �35/��(ψ(2S)X (4160))/�total �35/��(ψ(2S)X (4160))/�total �35/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.9× 10−6<2.9× 10−6<2.9× 10−6<2.9× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(4260) anything, ψ→ ψ(2S)π+π−

)/�total �36/��(ψ(4260) anything, ψ→ ψ(2S)π+π−
)/�total �36/��(ψ(4260) anything, ψ→ ψ(2S)π+π−
)/�total �36/��(ψ(4260) anything, ψ→ ψ(2S)π+π−
)/�total �36/�VALUE CL% DOCUMENT ID TECN COMMENT

<7.9× 10−5<7.9× 10−5<7.9× 10−5<7.9× 10−5 90 SHEN 16 BELL �(1S) → ψ(2S)π+π−X�(ψ(4360) anything, ψ→ ψ(2S)π+π−
)/�total �37/��(ψ(4360) anything, ψ→ ψ(2S)π+π−
)/�total �37/��(ψ(4360) anything, ψ→ ψ(2S)π+π−
)/�total �37/��(ψ(4360) anything, ψ→ ψ(2S)π+π−
)/�total �37/�VALUE CL% DOCUMENT ID TECN COMMENT

<5.2× 10−5<5.2× 10−5<5.2× 10−5<5.2× 10−5 90 SHEN 16 BELL �(1S) → ψ(2S)π+π−X�(ψ(4660) anything, ψ→ ψ(2S)π+π−
)/�total �38/��(ψ(4660) anything, ψ→ ψ(2S)π+π−
)/�total �38/��(ψ(4660) anything, ψ→ ψ(2S)π+π−
)/�total �38/��(ψ(4660) anything, ψ→ ψ(2S)π+π−
)/�total �38/�VALUE CL% DOCUMENT ID TECN COMMENT

<2.2× 10−5<2.2× 10−5<2.2× 10−5<2.2× 10−5 90 SHEN 16 BELL �(1S) → ψ(2S)π+π−X�(X (4050)± anything, X → ψ(2S)π±)/�total �39/��(X (4050)± anything, X → ψ(2S)π±)/�total �39/��(X (4050)± anything, X → ψ(2S)π±)/�total �39/��(X (4050)± anything, X → ψ(2S)π±)/�total �39/�VALUE CL% DOCUMENT ID TECN COMMENT
<8.8× 10−5<8.8× 10−5<8.8× 10−5<8.8× 10−5 90 SHEN 16 BELL �(1S) → ψ(2S)π±X�(Z (4430)± anything, Z → ψ(2S)π±)/�total �40/��(Z (4430)± anything, Z → ψ(2S)π±)/�total �40/��(Z (4430)± anything, Z → ψ(2S)π±)/�total �40/��(Z (4430)± anything, Z → ψ(2S)π±)/�total �40/�VALUE CL% DOCUMENT ID TECN COMMENT
<6.7× 10−5<6.7× 10−5<6.7× 10−5<6.7× 10−5 90 SHEN 16 BELL �(1S) → ψ(2S)π±X�(ρπ)/�total �41/��(ρπ)/�total �41/��(ρπ)/�total �41/��(ρπ)/�total �41/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<3.68<3.68<3.68<3.68 90 SHEN 13 BELL �(1S) → π+π−π0
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• • • We do not use the following data for averages, �ts, limits, et. • • •
<1 × 103 90 BLINOV 90 MD1 �(1S) → ρ0π0
<2 × 102 90 FULTON 90B �(1S) → ρ0π0
<2.1 × 103 90 NICZYPORUK 83 LENA �(1S) → ρ0π0�(ωπ0)/�total �42/��(ωπ0)/�total �42/��(ωπ0)/�total �42/��(ωπ0)/�total �42/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<3.90<3.90<3.90<3.90 90 SHEN 13 BELL �(1S) → π+π−π0π0�(π+π−

)/�total �43/��(π+π−
)/�total �43/��(π+π−
)/�total �43/��(π+π−
)/�total �43/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<5<5<5<5 90 BARU 92 MD1 �(1S) → π+π−�(K+K−)/�total �44/��(K+K−)/�total �44/��(K+K−)/�total �44/��(K+K−)/�total �44/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<5<5<5<5 90 BARU 92 MD1 �(1S) → K+K−�(pp)/�total �45/��(pp)/�total �45/��(pp)/�total �45/��(pp)/�total �45/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<5<5<5<5 90 16 BARU 96 MD1 �(1S) → pp16Supersedes BARU 92 in this node.�(π+π−π0)/�total �46/��(π+π−π0)/�total �46/��(π+π−π0)/�total �46/��(π+π−π0)/�total �46/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT2.14±0.72±0.342.14±0.72±0.342.14±0.72±0.342.14±0.72±0.34 26 ± 9 SHEN 13 BELL �(1S) → π+π−π0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<18.4 90 ANASTASSOV 99 CLE2 e+ e− → hadrons�(φK+K−)/�total �47/��(φK+K−)/�total �47/��(φK+K−)/�total �47/��(φK+K−)/�total �47/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT2.36±0.37±0.292.36±0.37±0.292.36±0.37±0.292.36±0.37±0.29 56 SHEN 12A BELL �(1S) → 2(K+K−)�(ωπ+π−

)/�total �48/��(ωπ+π−
)/�total �48/��(ωπ+π−
)/�total �48/��(ωπ+π−
)/�total �48/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT4.46±0.67±0.724.46±0.67±0.724.46±0.67±0.724.46±0.67±0.72 64 SHEN 12A BELL �(1S) → 2(π+π−)π0�(K∗(892)0K−π++ ..)/�total �49/��(K∗(892)0K−π++ ..)/�total �49/��(K∗(892)0K−π++ ..)/�total �49/��(K∗(892)0K−π++ ..)/�total �49/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT4.42±0.50±0.584.42±0.50±0.584.42±0.50±0.584.42±0.50±0.58 173 SHEN 12A BELL �(1S) → K+K−π+π−�(φ f ′2(1525))/�total �50/��(φ f ′2(1525))/�total �50/��(φ f ′2(1525))/�total �50/��(φ f ′2(1525))/�total �50/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<1.63<1.63<1.63<1.63 90 SHEN 12A BELL �(1S) → 2(K+K−)�(ω f2(1270))/�total �51/��(ω f2(1270))/�total �51/��(ω f2(1270))/�total �51/��(ω f2(1270))/�total �51/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<1.79<1.79<1.79<1.79 90 SHEN 12A BELL �(1S) → 2(π+π−)π0�(ρ(770)a2(1320))/�total �52/��(ρ(770)a2(1320))/�total �52/��(ρ(770)a2(1320))/�total �52/��(ρ(770)a2(1320))/�total �52/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<2.24<2.24<2.24<2.24 90 SHEN 12A BELL �(1S) → 2(π+π−)π0�(K∗(892)0K∗2(1430)0+ ..)/�total �53/��(K∗(892)0K∗2(1430)0+ ..)/�total �53/��(K∗(892)0K∗2(1430)0+ ..)/�total �53/��(K∗(892)0K∗2(1430)0+ ..)/�total �53/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT3.02±0.68±0.343.02±0.68±0.343.02±0.68±0.343.02±0.68±0.34 42 SHEN 12A BELL �(1S) → K+K−π+π−�(K1(1270)±K∓)/�total �54/��(K1(1270)±K∓)/�total �54/��(K1(1270)±K∓)/�total �54/��(K1(1270)±K∓)/�total �54/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<2.41<2.41<2.41<2.41 90 SHEN 12A BELL �(1S) → K+K−π+π−�(K1(1400)±K∓)/�total �55/��(K1(1400)±K∓)/�total �55/��(K1(1400)±K∓)/�total �55/��(K1(1400)±K∓)/�total �55/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT1.02±0.35±0.221.02±0.35±0.221.02±0.35±0.221.02±0.35±0.22 24 SHEN 12A BELL �(1S) → K+K−π+π−�(b1(1235)±π∓

)/�total �56/��(b1(1235)±π∓
)/�total �56/��(b1(1235)±π∓
)/�total �56/��(b1(1235)±π∓
)/�total �56/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<1.25<1.25<1.25<1.25 90 SHEN 12A BELL �(1S) → 2(π+π−)π0�(π+π−π0π0)/�total �57/��(π+π−π0π0)/�total �57/��(π+π−π0π0)/�total �57/��(π+π−π0π0)/�total �57/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT12.8±2.0±2.312.8±2.0±2.312.8±2.0±2.312.8±2.0±2.3 143 ± 22 SHEN 13 BELL �(1S) → π+π−π0π0�(K0S K+π−+ ..)/�total �58/��(K0S K+π−+ ..)/�total �58/��(K0S K+π−+ ..)/�total �58/��(K0S K+π−+ ..)/�total �58/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT1.59±0.33±0.181.59±0.33±0.181.59±0.33±0.181.59±0.33±0.18 37 ± 8 SHEN 13 BELL �(1S) → K0S K−π+
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.4 90 17 DOBBS 12A �(1S) → K0S K−π+17Obtained by analyzing CLEO III data but not authored by the CLEO Collaboration.

�(K∗(892)0K0+ ..)/�total �59/��(K∗(892)0K0+ ..)/�total �59/��(K∗(892)0K0+ ..)/�total �59/��(K∗(892)0K0+ ..)/�total �59/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT2.92±0.85±0.372.92±0.85±0.372.92±0.85±0.372.92±0.85±0.37 16 ± 5 SHEN 13 BELL �(1S) → K0S K−π+�(K∗(892)−K++ ..)/�total �60/��(K∗(892)−K++ ..)/�total �60/��(K∗(892)−K++ ..)/�total �60/��(K∗(892)−K++ ..)/�total �60/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<1.11<1.11<1.11<1.11 90 SHEN 13 BELL �(1S) → K0S K−π+�(f1(1285) anything)/�total �61/��(f1(1285) anything)/�total �61/��(f1(1285) anything)/�total �61/��(f1(1285) anything)/�total �61/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT4.6±2.8±1.34.6±2.8±1.34.6±2.8±1.34.6±2.8±1.3 3.1k JIA 17A BELL e+ e− → hadrons�(D∗(2010)± anything)/�total �62/��(D∗(2010)± anything)/�total �62/��(D∗(2010)± anything)/�total �62/��(D∗(2010)± anything)/�total �62/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT25.2±1.3±1.525.2±1.3±1.525.2±1.3±1.525.2±1.3±1.5 ≈ 2k 18 AUBERT 10C BABR �(2S) → π+π−�(1S)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<19 90 19 ALBRECHT 92J ARG e+ e− → D0π±X18For xp > 0.1.19 For xp > 0.2.�(f1(1285)Xtetra

)/�total �63/��(f1(1285)Xtetra

)/�total �63/��(f1(1285)Xtetra

)/�total �63/��(f1(1285)Xtetra

)/�total �63/�VALUE CL% DOCUMENT ID TECN COMMENT
<62.4× 10−6<62.4× 10−6<62.4× 10−6<62.4× 10−6 90 20 JIA 17A BELL e+ e− → hadrons20For a tetraquark state Xtetra, with mass in the range 1.16{2.46 GeV and width in therange 0{0.3 GeV. Measured 90% CL limits as a funtion of Xtetra mass and width rangefrom 4.6× 10−6 to 62.4× 10−6.�(2H anything)/�total �64/��(2H anything)/�total �64/��(2H anything)/�total �64/��(2H anything)/�total �64/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.85±0.25 OUR AVERAGE2.85±0.25 OUR AVERAGE2.85±0.25 OUR AVERAGE2.85±0.25 OUR AVERAGE2.81±0.49+0.20

−0.24 LEES 14G BABR e+ e− → 2H X2.86±0.19±0.21 455 ASNER 07 CLEO e+ e− → 2H X�(Sum of 100 exlusive modes)/�total �65/��(Sum of 100 exlusive modes)/�total �65/��(Sum of 100 exlusive modes)/�total �65/��(Sum of 100 exlusive modes)/�total �65/�VALUE (units 10−2) DOCUMENT ID COMMENT1.200±0.0171.200±0.0171.200±0.0171.200±0.017 21,22 DOBBS 12A �(1S) → hadrons21DOBBS 12A presents individual exlusive branhing frations or upper limits for 100modes of four to ten pions, kaons, or protons.22Obtained by analyzing CLEO III data but not authored by the CLEO Collaboration.�(g g g , γ g g → d anything)/�(g g g , γ g g → anything)�(g g g , γ g g → d anything)/�(g g g , γ g g → anything)�(g g g , γ g g → d anything)/�(g g g , γ g g → anything)�(g g g , γ g g → d anything)/�(g g g , γ g g → anything)VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.36±0.23±0.253.36±0.23±0.253.36±0.23±0.253.36±0.23±0.25 455 ASNER 07 CLEO e+ e− → d X�(γπ+π−
)/�total �66/��(γπ+π−
)/�total �66/��(γπ+π−
)/�total �66/��(γπ+π−
)/�total �66/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT6.3±1.2±1.36.3±1.2±1.36.3±1.2±1.36.3±1.2±1.3 23 ANASTASSOV 99 CLE2 e+ e− → hadrons23For mππ >1 GeV.�(γπ0π0)/�total �67/��(γπ0π0)/�total �67/��(γπ0π0)/�total �67/��(γπ0π0)/�total �67/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT1.7±0.6±0.31.7±0.6±0.31.7±0.6±0.31.7±0.6±0.3 24 ANASTASSOV 99 CLE2 e+ e− → hadrons24For mππ >1 GeV.�(γπ0 η)/�total �68/��(γπ0 η)/�total �68/��(γπ0 η)/�total �68/��(γπ0 η)/�total �68/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<2.4<2.4<2.4<2.4 90 25 BESSON 07A CLEO e+ e− → �(1S)25BESSON 07A obtained this limit for 0.7 < m
π0η < 3 GeV.�(γK+K−)/�total �69/��(γK+K−)/�total �69/��(γK+K−)/�total �69/��(γK+K−)/�total �69/�(2 < mK+K− < 3 GeV)VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT1.14±0.08±0.101.14±0.08±0.101.14±0.08±0.101.14±0.08±0.10 90 ATHAR 06 CLE3 �(1S) → γK+K−�(γ pp)/�total �70/��(γ pp)/�total �70/��(γ pp)/�total �70/��(γ pp)/�total �70/�(2 < mpp < 3 GeV)VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<0.6<0.6<0.6<0.6 90 ATHAR 06 CLE3 �(1S) → γ pp�(γ 2h+2h−)/�total �71/��(γ 2h+2h−)/�total �71/��(γ 2h+2h−)/�total �71/��(γ 2h+2h−)/�total �71/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.0±1.1±1.07.0±1.1±1.07.0±1.1±1.07.0±1.1±1.0 80 ± 12 FULTON 90B CLEO e+ e− → hadrons�(γ 3h+3h−)/�total �72/��(γ 3h+3h−)/�total �72/��(γ 3h+3h−)/�total �72/��(γ 3h+3h−)/�total �72/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT5.4±1.5±1.35.4±1.5±1.35.4±1.5±1.35.4±1.5±1.3 39 ± 11 FULTON 90B CLEO e+ e− → hadrons



1610161016101610MesonPartile Listings�(1S)�(γ 4h+4h−)/�total �73/��(γ 4h+4h−)/�total �73/��(γ 4h+4h−)/�total �73/��(γ 4h+4h−)/�total �73/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.4±2.5±2.57.4±2.5±2.57.4±2.5±2.57.4±2.5±2.5 36 ± 12 FULTON 90B CLEO e+ e− → hadrons�(γπ+π−K+K−)/�total �74/��(γπ+π−K+K−)/�total �74/��(γπ+π−K+K−)/�total �74/��(γπ+π−K+K−)/�total �74/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.9±0.7±0.62.9±0.7±0.62.9±0.7±0.62.9±0.7±0.6 29 ± 8 FULTON 90B CLEO e+ e− → hadrons�(γ 2π+2π−)/�total �75/��(γ 2π+2π−)/�total �75/��(γ 2π+2π−)/�total �75/��(γ 2π+2π−)/�total �75/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.5±0.7±0.52.5±0.7±0.52.5±0.7±0.52.5±0.7±0.5 26 ± 7 FULTON 90B CLEO e+ e− → hadrons�(γ 3π+3π−)/�total �76/��(γ 3π+3π−)/�total �76/��(γ 3π+3π−)/�total �76/��(γ 3π+3π−)/�total �76/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.5±0.9±0.82.5±0.9±0.82.5±0.9±0.82.5±0.9±0.8 17 ± 5 FULTON 90B CLEO e+ e− → hadrons�(γ 2π+2π−K+K−)/�total �77/��(γ 2π+2π−K+K−)/�total �77/��(γ 2π+2π−K+K−)/�total �77/��(γ 2π+2π−K+K−)/�total �77/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.4±0.9±0.82.4±0.9±0.82.4±0.9±0.82.4±0.9±0.8 18 ± 7 FULTON 90B CLEO e+ e− → hadrons�(γπ+π−pp)/�total �78/��(γπ+π−pp)/�total �78/��(γπ+π−pp)/�total �78/��(γπ+π−pp)/�total �78/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.5±0.5±0.31.5±0.5±0.31.5±0.5±0.31.5±0.5±0.3 22 ± 6 FULTON 90B CLEO e+ e− → hadrons�(γ 2π+2π−pp)/�total �79/��(γ 2π+2π−pp)/�total �79/��(γ 2π+2π−pp)/�total �79/��(γ 2π+2π−pp)/�total �79/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.4±0.4±0.40.4±0.4±0.40.4±0.4±0.40.4±0.4±0.4 7 ± 6 FULTON 90B CLEO e+ e− → hadrons�(γ 2K+2K−)/�total �80/��(γ 2K+2K−)/�total �80/��(γ 2K+2K−)/�total �80/��(γ 2K+2K−)/�total �80/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.2±0.20.2±0.20.2±0.20.2±0.2 2 ± 2 FULTON 90B CLEO e+ e− → hadrons�(γ η′(958))/�total �81/��(γ η′(958))/�total �81/��(γ η′(958))/�total �81/��(γ η′(958))/�total �81/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
< 1.9< 1.9< 1.9< 1.9 90 ATHAR 07A CLEO �(1S) → γ η′ → γπ+π− η, γ ρ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<16 90 RICHICHI 01B CLE2 �(1S) → γ η′ → γ ηπ+π−�(γ η)/�total �82/��(γ η)/�total �82/��(γ η)/�total �82/��(γ η)/�total �82/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
< 1.0< 1.0< 1.0< 1.0 90 ATHAR 07A CLEO �(1S) → γ η → γ γ γ,

γπ+π−π0, γ 3π0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<21 90 MASEK 02 CLEO �(1S) → γ η�(γ f0(980))/�total �83/��(γ f0(980))/�total �83/��(γ f0(980))/�total �83/��(γ f0(980))/�total �83/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<3<3<3<3 90 26 ATHAR 06 CLE3 �(1S) → γπ+π−26Assuming B(f0(980) → ππ) = 1.�(γ f ′2(1525))/�total �84/��(γ f ′2(1525))/�total �84/��(γ f ′2(1525))/�total �84/��(γ f ′2(1525))/�total �84/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT3.8±0.9 OUR AVERAGE3.8±0.9 OUR AVERAGE3.8±0.9 OUR AVERAGE3.8±0.9 OUR AVERAGE4.0±1.4±0.1 17 ± 5 27 BESSON 11 CLEO �(1S) → K0S K0S3.7+0.9

−0.7±0.8 ATHAR 06 CLE3 �(1S) → γK+K−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<14 90 28 FULTON 90B CLEO �(1S) → γK+K−
<19.4 90 28 ALBRECHT 89 ARG �(1S) → γK+K−27BESSON 11 reports (4.0 ± 1.3 ± 0.6) × 10−5 from a measurement of [�(�(1S) →

γ f ′2(1525))/�total℄ × [B(f ′2(1525) → K K)℄ assuming B(f ′2(1525) → K K) = (88.8±3.1) × 10−2, whih we resale to our best value B(f ′2(1525) → K K) = (88.7 ±2.2) × 10−2. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value. The result also assumes B(K0S → π+π−)= (69.20 ± 0.05)% and B(f ′2(1525) → K K) = 4 B(f ′2(1525) → K0S K0S ).28Assuming B(f ′2(1525) → KK) = 0.71.�(γ f2(1270))/�total �85/��(γ f2(1270))/�total �85/��(γ f2(1270))/�total �85/��(γ f2(1270))/�total �85/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT10.1±0.9 OUR AVERAGE10.1±0.9 OUR AVERAGE10.1±0.9 OUR AVERAGE10.1±0.9 OUR AVERAGE10.5±1.6+1.9
−1.8 29 BESSON 07A CLE3 �(1S) → γπ0π010.2±0.8±0.7 ATHAR 06 CLE3 �(1S) → γπ+π−8.1±2.3+2.9
−2.7 30 ANASTASSOV 99 CLE2 e+ e− → hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •
<21 90 30 FULTON 90B CLEO �(1S) → γπ+π−
<13 90 30 ALBRECHT 89 ARG �(1S) → γπ+π−
<81 90 SCHMITT 88 CBAL �(1S) → γX

29Using B(f2(1270) → π0π0) = B(f2(1270) → ππ)/3 and B(f2(1270) → ππ) =(0.845+0.025
−0.012)%.30Using B(f2(1270) → ππ) = 0.84.�(γ η(1405))/�total �86/��(γ η(1405))/�total �86/��(γ η(1405))/�total �86/��(γ η(1405))/�total �86/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<8.2<8.2<8.2<8.2 90 31 FULTON 90B CLEO �(1S) → γK±π∓K0S31 Inludes unknown branhing ratio of η(1405) → K±π∓K0S .�(γ f0(1500))/�total �87/��(γ f0(1500))/�total �87/��(γ f0(1500))/�total �87/��(γ f0(1500))/�total �87/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.5<1.5<1.5<1.5 90 32 BESSON 07A CLEO e+ e− → �(1S) → γπ0π0
• • • We do not use the following data for averages, �ts, limits, et. • • •
<6.1 90 33 BESSON 07A CLEO e+ e− → �(1S) → γ ηη32Using B(f0(1500) → π0π0) = B(f0(1500) → ππ)/3 and B(f0(1500) → ππ) =(0.349 ± 0.023)%.33Calulated by us using B(f0(1500) → ηη) = (5.1 ± 0.9)%.�(γ f0(1710))/�total �88/��(γ f0(1710))/�total �88/��(γ f0(1710))/�total �88/��(γ f0(1710))/�total �88/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 2.6< 2.6< 2.6< 2.6 90 34 ALBRECHT 89 ARG �(1S) → γK+K−
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 6.3 90 34 FULTON 90B CLEO �(1S) → γK+K−
<19 90 34 FULTON 90B CLEO �(1S) → γK0S K0S
< 8 90 35 ALBRECHT 89 ARG �(1S) → γπ+π−
<24 90 36 SCHMITT 88 CBAL �(1S) → γX34Assuming B(f0(1710) → K K) = 0.38.35Assuming B(f0(1710) → ππ) = 0.04.36Assuming B(f0(1710) → ηη) = 0.18.�(γ f0(1710)→ γK+K−)/�total �89/��(γ f0(1710)→ γK+K−)/�total �89/��(γ f0(1710)→ γK+K−)/�total �89/��(γ f0(1710)→ γK+K−)/�total �89/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<0.7<0.7<0.7<0.7 90 ATHAR 06 CLEO e+ e− → �(1S) → γK+K−�(γ f0(1710)→ γπ0π0)/�total �90/��(γ f0(1710)→ γπ0π0)/�total �90/��(γ f0(1710)→ γπ0π0)/�total �90/��(γ f0(1710)→ γπ0π0)/�total �90/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<1.4<1.4<1.4<1.4 90 BESSON 07A CLEO e+ e− → �(1S) → γπ0π0�(γ f0(1710)→ γ ηη

)/�total �91/��(γ f0(1710)→ γ ηη
)/�total �91/��(γ f0(1710)→ γ ηη
)/�total �91/��(γ f0(1710)→ γ ηη
)/�total �91/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<1.8<1.8<1.8<1.8 90 BESSON 07A CLEO e+ e− → �(1S) → γ ηη�(γ f4(2050))/�total �92/��(γ f4(2050))/�total �92/��(γ f4(2050))/�total �92/��(γ f4(2050))/�total �92/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<5.3<5.3<5.3<5.3 90 37 ATHAR 06 CLE3 �(1S) → γπ+π−37Assuming B(f4(2050) → ππ) = 0.17.�(γ f0(2200)→ γK+K−)/�total �93/��(γ f0(2200)→ γK+K−)/�total �93/��(γ f0(2200)→ γK+K−)/�total �93/��(γ f0(2200)→ γK+K−)/�total �93/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.0002<0.0002<0.0002<0.0002 90 BARU 89 MD1 �(1S) → γK+K−�(γ fJ (2220)→ γK+K−)/�total �94/��(γ fJ (2220)→ γK+K−)/�total �94/��(γ fJ (2220)→ γK+K−)/�total �94/��(γ fJ (2220)→ γK+K−)/�total �94/�VALUE (units 10−7) CL% DOCUMENT ID TECN COMMENT
< 8< 8< 8< 8 90 ATHAR 06 CLE3 �(1S) → γK+K−
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 160 90 MASEK 02 CLEO �(1S) → γK+K−
< 150 90 FULTON 90B CLEO �(1S) → γK+K−
< 290 90 ALBRECHT 89 ARG �(1S) → γK+K−
<2000 90 BARU 89 MD1 �(1S) → γK+K−�(γ fJ (2220)→ γπ+π−

)/�total �95/��(γ fJ (2220)→ γπ+π−
)/�total �95/��(γ fJ (2220)→ γπ+π−
)/�total �95/��(γ fJ (2220)→ γπ+π−
)/�total �95/�VALUE (units 10−7) CL% DOCUMENT ID TECN COMMENT

< 6< 6< 6< 6 90 ATHAR 06 CLE3 �(1S) → γπ+π−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<120 90 MASEK 02 CLEO �(1S) → γπ+π−�(γ fJ (2220)→ γ pp)/�total �96/��(γ fJ (2220)→ γ pp)/�total �96/��(γ fJ (2220)→ γ pp)/�total �96/��(γ fJ (2220)→ γ pp)/�total �96/�VALUE (units 10−7) CL% DOCUMENT ID TECN COMMENT
< 11< 11< 11< 11 90 ATHAR 06 CLE3 �(1S) → γ pp
• • • We do not use the following data for averages, �ts, limits, et. • • •
<160 90 MASEK 02 CLEO �(1S) → γ pp�(γ η(2225)→ γφφ

)/�total �97/��(γ η(2225)→ γφφ
)/�total �97/��(γ η(2225)→ γφφ
)/�total �97/��(γ η(2225)→ γφφ
)/�total �97/�VALUE CL% DOCUMENT ID TECN COMMENT

<0.003<0.003<0.003<0.003 90 BARU 89 MD1 �(1S) → γK+K−K+K−�(γ η (1S))/�total �98/��(γ η (1S))/�total �98/��(γ η (1S))/�total �98/��(γ η (1S))/�total �98/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<5.7<5.7<5.7<5.7 90 SHEN 10A BELL �(1S) → γX



1611161116111611See key on page 885 Meson Partile Listings�(1S)�(γχ0)/�total �99/��(γχ0)/�total �99/��(γχ0)/�total �99/��(γχ0)/�total �99/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<6.5<6.5<6.5<6.5 90 SHEN 10A BELL �(1S) → γX�(γχ1)/�total �100/��(γχ1)/�total �100/��(γχ1)/�total �100/��(γχ1)/�total �100/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<2.3<2.3<2.3<2.3 90 SHEN 10A BELL �(1S) → γX�(γχ2)/�total �101/��(γχ2)/�total �101/��(γχ2)/�total �101/��(γχ2)/�total �101/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<7.6<7.6<7.6<7.6 90 SHEN 10A BELL �(1S) → γX�(γχ1(3872)→ π+π− J/ψ)/�total �102/��(γχ1(3872)→ π+π− J/ψ)/�total �102/��(γχ1(3872)→ π+π− J/ψ)/�total �102/��(γχ1(3872)→ π+π− J/ψ)/�total �102/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<1.6<1.6<1.6<1.6 90 SHEN 10A BELL �(1S) → γX�(γχ1(3872)→ π+π−π0 J/ψ)/�total �103/��(γχ1(3872)→ π+π−π0 J/ψ)/�total �103/��(γχ1(3872)→ π+π−π0 J/ψ)/�total �103/��(γχ1(3872)→ π+π−π0 J/ψ)/�total �103/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<2.8<2.8<2.8<2.8 90 SHEN 10A BELL �(1S) → γX�(γX (3915)→ ωJ/ψ)/�total �104/��(γX (3915)→ ωJ/ψ)/�total �104/��(γX (3915)→ ωJ/ψ)/�total �104/��(γX (3915)→ ωJ/ψ)/�total �104/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<3.0<3.0<3.0<3.0 90 SHEN 10A BELL �(1S) → γX�(γχ1(4140)→ φJ/ψ)/�total �105/��(γχ1(4140)→ φJ/ψ)/�total �105/��(γχ1(4140)→ φJ/ψ)/�total �105/��(γχ1(4140)→ φJ/ψ)/�total �105/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<2.2<2.2<2.2<2.2 90 SHEN 10A BELL �(1S) → γX�(γX)/�total �106/��(γX)/�total �106/��(γX)/�total �106/��(γX)/�total �106/�(X = salar with m < 8.0 GeV)VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
< 4.5< 4.5< 4.5< 4.5 90 38 DEL-AMO-SA...11J BABR e+ e− → γ + X
• • • We do not use the following data for averages, �ts, limits, et. • • •
<30 90 39 BALEST 95 CLEO e+ e− → γ + X38For a noninterating salar X with mass m < 8.0 GeV.39For a noninterating pseudosalar X with mass < 7.2 GeV.�(γX X (mX < 3.1 GeV))/�total �107/��(γX X (mX < 3.1 GeV))/�total �107/��(γX X (mX < 3.1 GeV))/�total �107/��(γX X (mX < 3.1 GeV))/�total �107/�(X X = vetors with m< 3.1 GeV)VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<1<1<1<1 90 40 BALEST 95 CLEO e+ e− → γ + X X40For a noninterating vetor X with mass < 3.1 GeV.�(γX X (mX < 4.5 GeV))/�total �108/��(γX X (mX < 4.5 GeV))/�total �108/��(γX X (mX < 4.5 GeV))/�total �108/��(γX X (mX < 4.5 GeV))/�total �108/�X and X = zero spin with m < 4.5 GeVVALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<24<24<24<24 90 41 DEL-AMO-SA...11J BABR e+ e− → γ + X X41For a noninterating salar X with mass m < 4.5 GeV.�(γX → γ+ ≥ 4 prongs)/�total �109/��(γX → γ+ ≥ 4 prongs)/�total �109/��(γX → γ+ ≥ 4 prongs)/�total �109/��(γX → γ+ ≥ 4 prongs)/�total �109/�(1.5 GeV < mX < 5.0 GeV)VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.78<1.78<1.78<1.78 95 ROSNER 07A CLEO e+ e− → γX�(γ a01 → γµ+µ−

)/�total �110/��(γ a01 → γµ+µ−
)/�total �110/��(γ a01 → γµ+µ−
)/�total �110/��(γ a01 → γµ+µ−
)/�total �110/�(201 < M(µ+µ−) < 3565 MeV)VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<9<9<9<9 90 42 LOVE 08 CLEO e+ e− → γ a01 → γµ+µ−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<9.7 90 43 LEES 13C BABR e+ e− → γ a01 → γµ+µ−42For a narrow salar or pseudosalar a01 with 201 < M(µ+µ−) < 3565 MeV, exludingJ/ψ. Measured 90% CL limits as a funtion of M(µ+µ−) range from 1{9× 10−6.43 For a narrow salar or pseudosalar a01 with mass in the range 212{9200 MeV, exludingJ/ψ and ψ(2S). Measured 90% CL limits as a funtion of ma01 range from 0.28{9.7×10−6.�(γ a01 → γ τ+ τ−

)/�total �111/��(γ a01 → γ τ+ τ−
)/�total �111/��(γ a01 → γ τ+ τ−
)/�total �111/��(γ a01 → γ τ+ τ−
)/�total �111/�(2mτ < M(τ+ τ−) < 9.2 GeV)VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<130<130<130<130 90 44 LEES 13R BABR �(2S) → γ τ+ τ−π+π−
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 50 90 45 LOVE 08 CLEO e+ e− → γ a01 → γ τ+ τ−44For a narrow salar a01 with 2mτ < M(a01) < 9.2 GeV, whih result in a 90% CL upperlimits of 0.9×10−5 at M(a01) = 2mτ , ≈ 1.5×10−5 at M(a01) = 7.5 GeV, and 13×10−5at M(a01) = 9.2 GeV.45For a narrow salar or pseudosalar a01 with 2mτ < M(a01) < 7.5 GeV, whih result in a90% CL limits ranging from 1× 10−5 at M(a01)=2mτ to 5× 10−5 at M(a01)=7.5 GeV.

�(γ a01 → γ g g)/�total �112/��(γ a01 → γ g g)/�total �112/��(γ a01 → γ g g)/�total �112/��(γ a01 → γ g g)/�total �112/�(0.5 GeV < m < 9.0 GeV)VALUE CL% DOCUMENT ID TECN COMMENT
<1× 10−2<1× 10−2<1× 10−2<1× 10−2 90 46 LEES 13L BABR �(1S) → γX46For a narrow, CP-odd pseudosalar a01 searhed for in 26 hadroni deay modes withinvariant mass 0.5 GeV < mX < 9.0 GeV. Measured 90% CL limit as a funtion of mXrange from 10−6 to 10−2.�(γ a01 → γ s s)/�total �113/��(γ a01 → γ s s)/�total �113/��(γ a01 → γ s s)/�total �113/��(γ a01 → γ s s)/�total �113/�(0.5 GeV < m < 9.0 GeV)VALUE CL% DOCUMENT ID TECN COMMENT
<1× 10−3<1× 10−3<1× 10−3<1× 10−3 90 47 LEES 13L BABR �(1S) → γX47For a narrow, CP-odd pseudosalar a01 searhed for in 14 hadroni deay modes withinvariant mass 1.5 GeV < mX < 9.0 GeV. Measured 90% CL limit as a funtion of mXrange from 10−5 to 10−3.LEPTON FAMILY NUMBER (LF) VIOLATING MODESLEPTON FAMILY NUMBER (LF) VIOLATING MODESLEPTON FAMILY NUMBER (LF) VIOLATING MODESLEPTON FAMILY NUMBER (LF) VIOLATING MODES�(µ± τ∓

)/�total �114/��(µ± τ∓
)/�total �114/��(µ± τ∓
)/�total �114/��(µ± τ∓
)/�total �114/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<6.0<6.0<6.0<6.0 95 LOVE 08A CLEO e+ e− → µ± τ∓OTHER DECAYSOTHER DECAYSOTHER DECAYSOTHER DECAYS�(invisible)/�total �115/��(invisible)/�total �115/��(invisible)/�total �115/��(invisible)/�total �115/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 3.0< 3.0< 3.0< 3.0 90 AUBERT 09AX BABR �(3S) → π+π−�(1S)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<39 90 RUBIN 07 CLEO �(2S) → π+π−�(1S)
<25 90 TAJIMA 07 BELL �(3S) → π+π−�(1S)�(1S) REFERENCES�(1S) REFERENCES�(1S) REFERENCES�(1S) REFERENCESJIA 17 PR D95 012001 S. Jia et al. (BELLE Collab.)JIA 17A PR D96 112002 S. Jia et al. (BELLE Collab.)SHEN 16 PR D93 112013 C.P. Shen et al. (BELLE Collab.)LEES 14G PR D89 111102 J.P. Lees et al. (BABAR Collab.)YANG 14 PR D90 112008 S.D. Yang et al. (BELLE Collab.)LEES 13C PR D87 031102 J.P. Lees et al. (BABAR Collab.)LEES 13L PR D88 031701 J.P. Lees et al. (BABAR Collab.)LEES 13R PR D88 071102 J.P. Lees et al. (BABAR Collab.)SHEN 13 PR D88 011102 C.P. Shen et al. (BELLE Collab.)DOBBS 12A PR D86 052003 S. Dobbs et al.SHEN 12A PR D86 031102 C.P. Shen et al. (BELLE Collab.)BESSON 11 PR D83 037101 D. Besson et al. (CLEO Collab.)DEL-AMO-SA... 11J PRL 107 021804 P. del Amo Sanhez et al. (BABAR Collab.)AUBERT 10C PR D81 011102 B. Aubert et al. (BABAR Collab.)DEL-AMO-SA... 10C PRL 104 191801 P. del Amo Sanhez et al. (BABAR Collab.)SHEN 10A PR D82 051504 C.P. Shen et al. (BELLE Collab.)AUBERT 09AX PRL 103 251801 B. Aubert et al. (BABAR Collab.)LOVE 08 PRL 101 151802 W. Love et al. (CLEO Collab.)LOVE 08A PRL 101 201601 W. Love et al. (CLEO Collab.)PDG 08 PL B667 1 C. Amsler et al. (PDG Collab.)ASNER 07 PR D75 012009 D.M. Asner et al. (CLEO Collab.)ATHAR 07A PR D76 072003 S.B. Athar et al. (CLEO Collab.)BESSON 07 PRL 98 052002 D. Besson et al. (CLEO Collab.)BESSON 07A PR D75 072001 D. Besson et al. (CLEO Collab.)ROSNER 07A PR D76 117102 J.L. Rosner et al. (CLEO Collab.)RUBIN 07 PR D75 031104 P. Rubin et al. (CLEO Collab.)TAJIMA 07 PRL 98 132001 O. Tajima et al. (BELLE Collab.)AQUINES 06A PR D74 092006 O. Aquines et al. (CLEO Collab.)ATHAR 06 PR D73 032001 S.B. Athar et al. (CLEO Collab.)BESSON 06A PR D74 012003 D. Besson et al. (CLEO Collab.)ROSNER 06 PRL 96 092003 J.L. Rosner et al. (CLEO Collab.)ADAMS 05 PRL 94 012001 G.S. Adams et al. (CLEO Collab.)BRIERE 04 PR D70 072001 R.A. Briere et al. (CLEO Collab.)ARTUSO 03 PR D67 052003 M. Artuso et al. (CLEO Collab.)MASEK 02 PR D65 072002 G. Masek et al. (CLEO Collab.)RICHICHI 01B PRL 87 141801 S.J. Rihihi et al. (CLEO Collab.)ARTAMONOV 00 PL B474 427 A.S. Artamonov et al.ANASTASSOV 99 PRL 82 286 A. Anastassov et al. (CLEO Collab.)ALEXANDER 98 PR D58 052004 J.P. Alexander et al. (CLEO Collab.)BARU 96 PRPL 267 71 S.E. Baru et al. (NOVO)BALEST 95 PR D51 2053 R. Balest et al. (CLEO Collab.)CINABRO 94B PL B340 129 D. Cinabro et al. (CLEO Collab.)ALBRECHT 92J ZPHY C55 25 H. Albreht et al. (ARGUS Collab.)BARU 92 ZPHY C54 229 S.E. Baru et al. (NOVO)BARU 92B ZPHY C56 547 S.E. Baru et al. (NOVO)KOBEL 92 ZPHY C53 193 M. Kobel et al. (Crystal Ball Collab.)BLINOV 90 PL B245 311 A.E. Blinov et al. (NOVO)FULTON 90B PR D41 1401 R. Fulton et al. (CLEO Collab.)MASCHMANN 90 ZPHY C46 555 W.S. Mashmann et al. (Crystal Ball Collab.)ALBRECHT 89 ZPHY C42 349 H. Albreht et al. (ARGUS Collab.)ALEXANDER 89 NP B320 45 J.P. Alexander et al. (LBL, MICH, SLAC)BARU 89 ZPHY C42 505 S.E. Baru et al. (NOVO)CHEN 89B PR D39 3528 W.Y. Chen et al. (CLEO Collab.)FULTON 89 PL B224 445 R. Fulton et al. (CLEO Collab.)KAARSBERG 89 PRL 62 2077 T.M. Kaarsberg et al. (CUSB Collab.)BUCHMUEL... 88 HE e+ e− Physis 412 W. Buhmueller, S. Cooper (HANN, DESY, MIT)Editors: A. Ali and P. Soeding, World Sienti�, SingaporeJAKUBOWSKI 88 ZPHY C40 49 Z. Jakubowski et al. (Crystal Ball Collab.) IGJPCSCHMITT 88 ZPHY C40 199 P. Shmitt et al. (Crystal Ball Collab.)ALBRECHT 87 ZPHY C35 283 H. Albreht et al. (ARGUS Collab.)COHEN 87 RMP 59 1121 E.R. Cohen, B.N. Taylor (RISC, NBS)BARU 86 ZPHY C30 551 S.E. Baru et al. (NOVO)ALBRECHT 85C PL 154B 452 H. Albreht et al. (ARGUS Collab.)KURAEV 85 SJNP 41 466 E.A. Kuraev, V.S. Fadin (NOVO)Translated from YAF 41 733.ARTAMONOV 84 PL 137B 272 A.S. Artamonov et al. (NOVO)BESSON 84 PR D30 1433 D. Besson et al. (CLEO Collab.)GILES 84B PR D29 1285 R. Giles et al. (CLEO Collab.)MACKAY 84 PR D29 2483 W.W. MaKay et al. (CUSB Collab.)ANDREWS 83 PRL 50 807 D.E. Andrews et al. (CLEO Collab.)GILES 83 PRL 50 877 R. Giles et al. (HARV, OSU, ROCH, RUTG+)NICZYPORUK 83 ZPHY C17 197 B. Nizyporuk et al. (LENA Collab.)ALBRECHT 82 PL 116B 383 H. Albreht et al. (DESY, DORT, HEIDH+)



1612161216121612Meson Partile Listings�(1S), χb0(1P)ARTAMONOV 82 PL 118B 225 A.S. Artamonov et al. (NOVO)NICZYPORUK 82 ZPHY C15 299 B. Nizyporuk et al. (LENA Collab.)BERGER 80C PL 93B 497 C. Berger et al. (PLUTO Collab.)BOCK 80 ZPHY C6 125 P. Bok et al. (HEIDP, MPIM, DESY, HAMB)BERGER 79 ZPHY C1 343 C. Berger et al. (PLUTO Collab.)
χb0(1P) IG (JPC ) = 0+(0 + +)J needs on�rmation.Observed in radiative deay of the �(2S), therefore C = +. Branh-ing ratio requires E1 transition, M1 is strongly disfavored, thereforeP = +.

χb0(1P) MASSχb0(1P) MASSχb0(1P) MASSχb0(1P) MASSVALUE (MeV) DOCUMENT ID9859.44±0.42±0.31 OUR EVALUATION9859.44±0.42±0.31 OUR EVALUATION9859.44±0.42±0.31 OUR EVALUATION9859.44±0.42±0.31 OUR EVALUATION From average γ energy below, using �(2S)mass = 10023.26 ± 0.31 MeVmχb1(1P) − mχb0(1P)mχb1(1P) − mχb0(1P)mχb1(1P) − mχb0(1P)mχb1(1P) − mχb0(1P)VALUE (MeV) DOCUMENT ID TECN COMMENT32.49±0.9332.49±0.9332.49±0.9332.49±0.93 LEES 14M BABR �(2S) → γ γµ+µ−

γ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYVALUE (MeV) DOCUMENT ID TECN COMMENT162.5 ±0.4 OUR AVERAGE162.5 ±0.4 OUR AVERAGE162.5 ±0.4 OUR AVERAGE162.5 ±0.4 OUR AVERAGE162.56±0.19±0.42 ARTUSO 05 CLEO �(2S) → γX162.0 ±0.8 ±1.2 EDWARDS 99 CLE2 �(2S) → γχ(1P)162.1 ±0.5 ±1.4 ALBRECHT 85E ARG �(2S) → onv.γX163.8 ±1.6 ±2.7 NERNST 85 CBAL �(2S) → γX158.0 ±7 ±1 HAAS 84 CLEO �(2S) → onv.γX
• • • We do not use the following data for averages, �ts, limits, et. • • •149.4 ±0.7 ±5.0 KLOPFEN... 83 CUSB �(2S) → γX

χb0(1P) DECAY MODESχb0(1P) DECAY MODESχb0(1P) DECAY MODESχb0(1P) DECAY MODESMode Fration (�i /�) Con�dene level�1 γ�(1S) ( 1.94±0.27) %�2 D0X < 10.4 % 90%�3 π+π−K+K−π0 < 1.6 × 10−4 90%�4 2π+π−K−K0S < 5 × 10−5 90%�5 2π+π−K−K0S 2π0 < 5 × 10−4 90%�6 2π+2π−2π0 < 2.1 × 10−4 90%�7 2π+2π−K+K− ( 1.1 ±0.6 ) × 10−4�8 2π+2π−K+K−π0 < 2.7 × 10−4 90%�9 2π+2π−K+K−2π0 < 5 × 10−4 90%�10 3π+2π−K−K0S π0 < 1.6 × 10−4 90%�11 3π+3π− < 8 × 10−5 90%�12 3π+3π−2π0 < 6 × 10−4 90%�13 3π+3π−K+K− ( 2.4 ±1.2 ) × 10−4�14 3π+3π−K+K−π0 < 1.0 × 10−3 90%�15 4π+4π− < 8 × 10−5 90%�16 4π+4π−2π0 < 2.1 × 10−3 90%�17 J/ψJ/ψ < 7 × 10−5 90%�18 J/ψψ(2S) < 1.2 × 10−4 90%�19 ψ(2S)ψ(2S) < 3.1 × 10−5 90%�20 J/ψ(1S)anything < 2.3 × 10−3 90%
χb0(1P) BRANCHING RATIOSχb0(1P) BRANCHING RATIOSχb0(1P) BRANCHING RATIOSχb0(1P) BRANCHING RATIOS�(γ�(1S))/�total �1/��(γ�(1S))/�total �1/��(γ�(1S))/�total �1/��(γ�(1S))/�total �1/�VALUE (%) CL% EVTS DOCUMENT ID TECN COMMENT1.94±0.27 OUR AVERAGE1.94±0.27 OUR AVERAGE1.94±0.27 OUR AVERAGE1.94±0.27 OUR AVERAGE2.07±0.24±0.21 1,2 LEES 14M BABR �(2S) → γ γµ+µ−1.76±0.30±0.18 87 3,4 KORNICER 11 CLEO e+ e− → γ γ ℓ+ ℓ−

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 4.6 90 5 LEES 11J BABR �(2S) → X γ

< 6 90 WALK 86 CBAL �(2S) → γ γ ℓ+ ℓ−
<11 90 PAUSS 83 CUSB �(2S) → γ γ ℓ+ ℓ−1 LEES 14M quotes �(χb0(1P) → γ�(1S))/�total × �(�(2S) → γχb0(1P))/�total= (7.75 ± 0.91) × 10−4 ombining the results from samples of �(2S) → γ γµ+ µ−with and without onverted photons. Assumes B(�(1S) → µ+µ−) = (2.48 ± 0.05)%.2 LEES 14M reports [�(χb0(1P) → γ�(1S))/�total℄ × [B(�(2S) → γχb0(1P))℄ =(7.75 ± 0.91) × 10−4 whih we divide by our best value B(�(2S) → γχb0(1P)) =(3.8 ± 0.4) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.3Assuming B(�(1S) → ℓ+ ℓ−) = (2.48 ± 0.05)%.4KORNICER 11 reports [�(χb0(1P) → γ�(1S))/�total℄× [B(�(2S)→ γχb0(1P))℄ =(6.59± 0.96± 0.60)×10−4 whih we divide by our best value B(�(2S) → γχb0(1P))= (3.8 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.5 LEES 11J quotes a entral value of �(χb0(1P) → γ�(1S))/�total × �(�(2S) →

γχb0(1P))/�total = (8.3 ± 5.6+3.7
−2.6)× 10−4.

�(D0X)/�total �2/��(D0X)/�total �2/��(D0X)/�total �2/��(D0X)/�total �2/�VALUE CL% DOCUMENT ID TECN COMMENT
<10.4× 10−2<10.4× 10−2<10.4× 10−2<10.4× 10−2 90 6,7 BRIERE 08 CLEO �(2S) → γD0X6For pD0 > 2.5 GeV/.7The authors also present their result as (5.6 ± 3.6 ± 0.5)× 10−2.�(π+π−K+K−π0)/�total �3/��(π+π−K+K−π0)/�total �3/��(π+π−K+K−π0)/�total �3/��(π+π−K+K−π0)/�total �3/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.6<1.6<1.6<1.6 90 8 ASNER 08A CLEO �(2S) → γπ+π−K+K−π08ASNER 08A reports [�(χb0(1P) → π+π−K+K−π0)/�total℄ × [B(�(2S) →

γχb0(1P))℄ < 6 × 10−6 whih we divide by our best value B(�(2S) → γχb0(1P))= 3.8× 10−2.�(2π+π−K−K0S)/�total �4/��(2π+π−K−K0S)/�total �4/��(2π+π−K−K0S)/�total �4/��(2π+π−K−K0S)/�total �4/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<0.5<0.5<0.5<0.5 90 9 ASNER 08A CLEO �(2S) → γ 2π+π−K−K0S9ASNER 08A reports [�(χb0(1P) → 2π+π−K−K0S )/�total℄ × [B(�(2S) →

γχb0(1P))℄ < 2 × 10−6 whih we divide by our best value B(�(2S) → γχb0(1P))= 3.8× 10−2.�(2π+π−K−K0S 2π0)/�total �5/��(2π+π−K−K0S 2π0)/�total �5/��(2π+π−K−K0S 2π0)/�total �5/��(2π+π−K−K0S 2π0)/�total �5/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<5<5<5<5 90 10 ASNER 08A CLEO �(2S) → γ 2π+π−K− 2π010ASNER 08A reports [�(χb0(1P) → 2π+π−K−K0S 2π0)/�total℄ × [B(�(2S) →

γχb0(1P))℄ < 18× 10−6 whih we divide by our best value B(�(2S) → γχb0(1P))= 3.8× 10−2.�(2π+2π−2π0)/�total �6/��(2π+2π−2π0)/�total �6/��(2π+2π−2π0)/�total �6/��(2π+2π−2π0)/�total �6/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<2.1<2.1<2.1<2.1 90 11 ASNER 08A CLEO �(2S) → γ 2π+2π− 2π011ASNER 08A reports [�(χb0(1P) → 2π+2π− 2π0)/�total℄× [B(�(2S)→ γχb0(1P))℄

< 8× 10−6 whih we divide by our best value B(�(2S) → γχb0(1P)) = 3.8× 10−2.�(2π+2π−K+K−)/�total �7/��(2π+2π−K+K−)/�total �7/��(2π+2π−K+K−)/�total �7/��(2π+2π−K+K−)/�total �7/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.1±0.6±0.11.1±0.6±0.11.1±0.6±0.11.1±0.6±0.1 7 12 ASNER 08A CLEO �(2S) → γ 2π+2π−K+K−12ASNER 08A reports [�(χb0(1P) → 2π+2π−K+K−)/�total℄ × [B(�(2S) →
γχb0(1P))℄ = (4 ± 2 ± 1) × 10−6 whih we divide by our best value B(�(2S) →
γχb0(1P)) = (3.8 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−K+K−π0)/�total �8/��(2π+2π−K+K−π0)/�total �8/��(2π+2π−K+K−π0)/�total �8/��(2π+2π−K+K−π0)/�total �8/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<2.7<2.7<2.7<2.7 90 13 ASNER 08A CLEO �(2S) → γ 2π+2π−K+K−π013ASNER 08A reports [�(χb0(1P) → 2π+2π−K+K−π0)/�total℄ × [B(�(2S) →
γχb0(1P))℄ < 10× 10−6 whih we divide by our best value B(�(2S) → γχb0(1P))= 3.8× 10−2.�(2π+2π−K+K−2π0)/�total �9/��(2π+2π−K+K−2π0)/�total �9/��(2π+2π−K+K−2π0)/�total �9/��(2π+2π−K+K−2π0)/�total �9/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<5<5<5<5 90 14 ASNER 08A CLEO �(2S) → γ 2π+2π−K+K−2π014ASNER 08A reports [�(χb0(1P) → 2π+2π−K+K− 2π0)/�total℄ × [B(�(2S) →
γχb0(1P))℄ < 20× 10−6 whih we divide by our best value B(�(2S) → γχb0(1P))= 3.8× 10−2.�(3π+2π−K−K0S π0)/�total �10/��(3π+2π−K−K0S π0)/�total �10/��(3π+2π−K−K0S π0)/�total �10/��(3π+2π−K−K0S π0)/�total �10/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<1.6<1.6<1.6<1.6 90 15 ASNER 08A CLEO �(2S) → γ 3π+2π−K−K0S π015ASNER 08A reports [�(χb0(1P) → 3π+2π−K−K0S π0)/�total℄ × [B(�(2S) →
γχb0(1P))℄ < 6 × 10−6 whih we divide by our best value B(�(2S) → γχb0(1P))= 3.8× 10−2.�(3π+3π−)/�total �11/��(3π+3π−)/�total �11/��(3π+3π−)/�total �11/��(3π+3π−)/�total �11/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<0.8<0.8<0.8<0.8 90 16 ASNER 08A CLEO �(2S) → γ 3π+3π−16ASNER 08A reports [�(χb0(1P) → 3π+3π−)/�total℄ × [B(�(2S) → γχb0(1P))℄
< 3× 10−6 whih we divide by our best value B(�(2S) → γχb0(1P)) = 3.8× 10−2.�(3π+3π−2π0)/�total �12/��(3π+3π−2π0)/�total �12/��(3π+3π−2π0)/�total �12/��(3π+3π−2π0)/�total �12/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<6<6<6<6 90 17 ASNER 08A CLEO �(2S) → γ 3π+3π− 2π017ASNER 08A reports [�(χb0(1P) → 3π+3π− 2π0)/�total℄× [B(�(2S)→ γχb0(1P))℄
< 22×10−6 whih we divide by our best value B(�(2S) → γχb0(1P)) = 3.8×10−2.
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χb0(1P), χb1(1P)�(3π+3π−K+K−)/�total �13/��(3π+3π−K+K−)/�total �13/��(3π+3π−K+K−)/�total �13/��(3π+3π−K+K−)/�total �13/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.4±1.2±0.22.4±1.2±0.22.4±1.2±0.22.4±1.2±0.2 9 18 ASNER 08A CLEO �(2S) → γ 3π+3π−K+K−18ASNER 08A reports [�(χb0(1P) → 3π+3π−K+K−)/�total℄ × [B(�(2S) →

γχb0(1P))℄ = (9 ± 4 ± 2) × 10−6 whih we divide by our best value B(�(2S) →
γχb0(1P)) = (3.8 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(3π+3π−K+K−π0)/�total �14/��(3π+3π−K+K−π0)/�total �14/��(3π+3π−K+K−π0)/�total �14/��(3π+3π−K+K−π0)/�total �14/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<10<10<10<10 90 19 ASNER 08A CLEO �(2S) → γ 3π+3π−K+K−π019ASNER 08A reports [�(χb0(1P) → 3π+3π−K+K−π0)/�total℄ × [B(�(2S) →
γχb0(1P))℄ < 37× 10−6 whih we divide by our best value B(�(2S) → γχb0(1P))= 3.8× 10−2.�(4π+4π−)/�total �15/��(4π+4π−)/�total �15/��(4π+4π−)/�total �15/��(4π+4π−)/�total �15/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<0.8<0.8<0.8<0.8 90 20 ASNER 08A CLEO �(2S) → γ 4π+4π−20ASNER 08A reports [�(χb0(1P) → 4π+4π−)/�total℄ × [B(�(2S) → γχb0(1P))℄
< 3× 10−6 whih we divide by our best value B(�(2S) → γχb0(1P)) = 3.8× 10−2.�(4π+4π−2π0)/�total �16/��(4π+4π−2π0)/�total �16/��(4π+4π−2π0)/�total �16/��(4π+4π−2π0)/�total �16/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<21<21<21<21 90 21 ASNER 08A CLEO �(2S) → γ 4π+4π− 2π021ASNER 08A reports [�(χb0(1P) → 4π+4π− 2π0)/�total℄× [B(�(2S) → γχb0(1P))℄
< 77×10−6 whih we divide by our best value B(�(2S) → γχb0(1P)) = 3.8×10−2.�(J/ψJ/ψ)/�total �17/��(J/ψJ/ψ)/�total �17/��(J/ψJ/ψ)/�total �17/��(J/ψJ/ψ)/�total �17/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<7<7<7<7 90 22 SHEN 12 BELL �(2S) → γψX22SHEN 12 reports < 7.1×10−5 from a measurement of [�(χb0(1P) → J/ψJ/ψ)/�total℄
× [B(�(2S) → γχb0(1P))℄ assuming B(�(2S) → γχb0(1P)) = (3.8 ± 0.4)×10−2.�(J/ψψ(2S))/�total �18/��(J/ψψ(2S))/�total �18/��(J/ψψ(2S))/�total �18/��(J/ψψ(2S))/�total �18/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<12<12<12<12 90 23 SHEN 12 BELL �(2S) → γψX23SHEN 12 reports < 12 × 10−5 from a measurement of [�(χb0(1P) → J/ψψ(2S))/�total℄ × [B(�(2S) → γχb0(1P))℄ assuming B(�(2S) → γχb0(1P)) = (3.8± 0.4)×10−2.�(ψ(2S)ψ(2S))/�total �19/��(ψ(2S)ψ(2S))/�total �19/��(ψ(2S)ψ(2S))/�total �19/��(ψ(2S)ψ(2S))/�total �19/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<3.1<3.1<3.1<3.1 90 24 SHEN 12 BELL �(2S) → γψX24SHEN 12 reports < 3.1× 10−5 from a measurement of [�(χb0(1P) → ψ(2S)ψ(2S))/�total℄ × [B(�(2S) → γχb0(1P))℄ assuming B(�(2S) → γχb0(1P)) = (3.8± 0.4)×10−2.�(J/ψ(1S)anything)/�total �20/��(J/ψ(1S)anything)/�total �20/��(J/ψ(1S)anything)/�total �20/��(J/ψ(1S)anything)/�total �20/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.3× 10−3<2.3× 10−3<2.3× 10−3<2.3× 10−3 90 JIA 17A BELL e+ e− → hadrons

χb0(1P) CROSS-PARTICLE BRANCHING RATIOSχb0(1P) CROSS-PARTICLE BRANCHING RATIOSχb0(1P) CROSS-PARTICLE BRANCHING RATIOSχb0(1P) CROSS-PARTICLE BRANCHING RATIOS�(χb0(1P)→ γ�(1S))/�total × �(�(2S)→ γχb0(1P))/�total�1/�× ��(2S)52 /��(2S)�(χb0(1P)→ γ�(1S))/�total × �(�(2S)→ γχb0(1P))/�total�1/�× ��(2S)52 /��(2S)�(χb0(1P)→ γ�(1S))/�total × �(�(2S)→ γχb0(1P))/�total�1/�× ��(2S)52 /��(2S)�(χb0(1P)→ γ�(1S))/�total × �(�(2S)→ γχb0(1P))/�total�1/�× ��(2S)52 /��(2S)VALUE CL% DOCUMENT ID TECN COMMENT
<1.7× 10−3<1.7× 10−3<1.7× 10−3<1.7× 10−3 90 25 LEES 11J BABR �(2S) → X γ25 LEES 11J quotes a entral value of �(χb0(1P) → γ�(1S))/�total × �(�(2S) →

γχb0(1P))/�total = (8.3 ± 5.6+3.7
−2.6) × 10−4 and derives a 90% CL upper limit of�(γ�(1S))/�total < 4.6% using B(�(2S) → γχb0(1P)) =(3.8 ± 0.4)%.B(χb0(1P) → γ�(1S)) × B(�(2S) → γχb0(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb0(1P) → γ�(1S)) × B(�(2S) → γχb0(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb0(1P) → γ�(1S)) × B(�(2S) → γχb0(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb0(1P) → γ�(1S)) × B(�(2S) → γχb0(1P)) × B(�(1S) → ℓ+ ℓ−)VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.67±0.28 OUR AVERAGE1.67±0.28 OUR AVERAGE1.67±0.28 OUR AVERAGE1.67±0.28 OUR AVERAGE2.9 +1.7

−1.4 +0.1
−0.8 26 LEES 14M BABR �(2S) → γ γµ+µ−1.63±0.24±0.15 87 KORNICER 11 CLEO e+ e− → γ γ ℓ+ ℓ−26From a sample of �(2S) → γ γµ+µ− with one onverted photon.[B(χb0(1P) → γ�(1S)) × B(�(2S) → γχb0(1P))℄ / [B(χb1(1P) →

γ�(1S)) × B(�(2S) → γχb1(1P))℄[B(χb0(1P) → γ�(1S)) × B(�(2S) → γχb0(1P))℄ / [B(χb1(1P) →
γ�(1S)) × B(�(2S) → γχb1(1P))℄[B(χb0(1P) → γ�(1S)) × B(�(2S) → γχb0(1P))℄ / [B(χb1(1P) →
γ�(1S)) × B(�(2S) → γχb1(1P))℄[B(χb0(1P) → γ�(1S)) × B(�(2S) → γχb0(1P))℄ / [B(χb1(1P) →
γ�(1S)) × B(�(2S) → γχb1(1P))℄VALUE (%) DOCUMENT ID TECN COMMENT3.28±0.373.28±0.373.28±0.373.28±0.37 27 LEES 14M BABR �(2S) → γ γµ+µ−27From a sample of �(2S) → γ γµ+µ− without onverted photons.

χb0(1P) REFERENCESχb0(1P) REFERENCESχb0(1P) REFERENCESχb0(1P) REFERENCESJIA 17A PR D96 112002 S. Jia et al. (BELLE Collab.)LEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.)SHEN 12 PR D85 071102 C.P. Shen et al. (BELLE Collab.)KORNICER 11 PR D83 054003 M. Kornier et al. (CLEO Collab.)LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)ASNER 08A PR D78 091103 D.M. Asner et al. (CLEO Collab.)BRIERE 08 PR D78 092007 R.A. Briere et al. (CLEO Collab.)ARTUSO 05 PRL 94 032001 M. Artuso et al. (CLEO Collab.)EDWARDS 99 PR D59 032003 K.W. Edwards et al. (CLEO Collab.)WALK 86 PR D34 2611 W.S. Walk et al. (Crystal Ball Collab.)ALBRECHT 85E PL 160B 331 H. Albreht et al. (ARGUS Collab.)NERNST 85 PRL 54 2195 R. Nernst et al. (Crystal Ball Collab.)HAAS 84 PRL 52 799 J. Haas et al. (CLEO Collab.)KLOPFEN... 83 PRL 51 160 C. Klopfenstein et al. (CUSB Collab.)PAUSS 83 PL 130B 439 F. Pauss et al. (MPIM, COLU, CORN, LSU+)
χb1(1P) IG (JPC ) = 0+(1 + +)J needs on�rmation.Observed in radiative deay of the �(2S), therefore C = +. Branh-ing ratio requires E1 transition, M1 is strongly disfavored, thereforeP = +. J = 1 from SKWARNICKI 87.

χb1(1P) MASSχb1(1P) MASSχb1(1P) MASSχb1(1P) MASSVALUE (MeV) DOCUMENT ID9892.78±0.26±0.31 OUR EVALUATION9892.78±0.26±0.31 OUR EVALUATION9892.78±0.26±0.31 OUR EVALUATION9892.78±0.26±0.31 OUR EVALUATION From average γ energy below, using �(2S)mass = 10023.26 ± 0.31 MeV
γ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYVALUE (MeV) DOCUMENT ID TECN COMMENT129.63±0.33 OUR AVERAGE129.63±0.33 OUR AVERAGE129.63±0.33 OUR AVERAGE129.63±0.33 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.129.58±0.09±0.29 ARTUSO 05 CLEO �(2S) → γX128.8 ±0.4 ±0.6 EDWARDS 99 CLE2 �(2S) → γχ(1P)131.7 ±0.9 ±1.3 WALK 86 CBAL �(2S) → γ γ ℓ+ ℓ−131.7 ±0.3 ±1.1 ALBRECHT 85E ARG �(2S) → onv.γX130.6 ±0.8 ±2.4 NERNST 85 CBAL �(2S) → γX129 ±0.8 ±1 HAAS 84 CLEO �(2S) → onv.γX128.1 ±0.4 ±3.0 KLOPFEN... 83 CUSB �(2S) → γX130.6 ±3.0 PAUSS 83 CUSB �(2S) → γ γ ℓ+ ℓ−

WEIGHTED AVERAGE
129.63±0.33 (Error scaled by 1.3)

PAUSS 83 CUSB
KLOPFEN... 83 CUSB
HAAS 84 CLEO 0.2
NERNST 85 CBAL
ALBRECHT 85E ARG 3.3
WALK 86 CBAL 1.7
EDWARDS 99 CLE2 1.3
ARTUSO 05 CLEO 0.0

χ2

       6.6
(Confidence Level = 0.158)

124 126 128 130 132 134 136 138

χb1(1P) mass (MeV)
χb1(1P) DECAY MODESχb1(1P) DECAY MODESχb1(1P) DECAY MODESχb1(1P) DECAY MODESMode Fration (�i /�) Con�dene level�1 γ�(1S) (35.0 ±2.1) %�2 D0X (12.6 ±2.2) %�3 π+π−K+K−π0 ( 2.0 ±0.6)× 10−4�4 2π+π−K−K0S ( 1.3 ±0.5)× 10−4�5 2π+π−K−K0S 2π0 < 6 × 10−4 90%�6 2π+2π−2π0 ( 8.0 ±2.5)× 10−4�7 2π+2π−K+K− ( 1.5 ±0.5)× 10−4�8 2π+2π−K+K−π0 ( 3.5 ±1.2)× 10−4�9 2π+2π−K+K−2π0 ( 8.6 ±3.2)× 10−4�10 3π+2π−K−K0S π0 ( 9.3 ±3.3)× 10−4�11 3π+3π− ( 1.9 ±0.6)× 10−4�12 3π+3π−2π0 ( 1.7 ±0.5)× 10−3�13 3π+3π−K+K− ( 2.6 ±0.8)× 10−4�14 3π+3π−K+K−π0 ( 7.5 ±2.6)× 10−4�15 4π+4π− ( 2.6 ±0.9)× 10−4
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χb1(1P)�16 4π+4π−2π0 ( 1.4 ±0.6)× 10−3�17 ωanything ( 4.9 ±1.4) %�18 ωXtetra < 4.44 × 10−4 90%�19 J/ψJ/ψ < 2.7 × 10−5 90%�20 J/ψψ(2S) < 1.7 × 10−5 90%�21 ψ(2S)ψ(2S) < 6 × 10−5 90%�22 J/ψ(1S)anything < 1.1 × 10−3 90%�23 J/ψ(1S)Xtetra < 2.27 × 10−4 90%

χb1(1P) BRANCHING RATIOSχb1(1P) BRANCHING RATIOSχb1(1P) BRANCHING RATIOSχb1(1P) BRANCHING RATIOS�(γ�(1S))/�total �1/��(γ�(1S))/�total �1/��(γ�(1S))/�total �1/��(γ�(1S))/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENT0.350±0.021 OUR AVERAGE0.350±0.021 OUR AVERAGE0.350±0.021 OUR AVERAGE0.350±0.021 OUR AVERAGE0.364±0.017±0.019 1,2,3 LEES 14M BABR �(2S) → γ γµ+µ−0.331±0.018±0.017 3222 3,4 KORNICER 11 CLEO e+ e− → γ γ ℓ+ ℓ−0.350±0.023±0.018 13k 5 LEES 11J BABR �(2S) → X γ0.34 ±0.07 ±0.02 53 3,6,7 WALK 86 CBAL �(2S) → γ γ ℓ+ ℓ−0.47 ±0.18 KLOPFEN... 83 CUSB �(2S) → γ γ ℓ+ ℓ−1 LEES 14M quotes �(χb1(1P) → γ�(1S))/�total × �(�(2S) → γχb1(1P))/�total= (2.51 ± 0.12) % ombining the results from samples of �(2S) → γ γµ+µ− withand without onverted photons.2 LEES 14M reports [�(χb1(1P) → γ�(1S))/�total℄ × [B(�(2S) → γχb1(1P))℄ =(2.51 ± 0.12) × 10−2 whih we divide by our best value B(�(2S) → γχb1(1P)) =(6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.3Assuming B(�(1S) → µ+µ−) = (2.48 ± 0.05)%.4KORNICER 11 reports [�(χb1(1P) → γ�(1S))/�total℄ × [B(�(2S) → γχb1(1P))℄= (22.8± 0.4± 1.2)×10−3 whih we divide by our best value B(�(2S) → γχb1(1P))= (6.9 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.5 LEES 11J reports [�(χb1(1P) → γ�(1S))/�total℄ × [B(�(2S) → γχb1(1P))℄ =(24.1 ± 0.6 ± 1.5)× 10−3 whih we divide by our best value B(�(2S) → γχb1(1P))= (6.9 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.6WALK 86 quotes B(�(2S) → γχb1(1P))×B(χb1(1P) → γ�(1S)) × B(�(1S) →
ℓ+ ℓ−) = (5.8 ± 0.9 ± 0.7) %.7WALK 86 reports [�(χb1(1P) → γ�(1S))/�total℄ × [B(�(2S) → γχb1(1P))℄ =(23.4± 3.63± 2.82)×10−3 whih we divide by our best value B(�(2S) → γχb1(1P))= (6.9 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(D0X)/�total �2/��(D0X)/�total �2/��(D0X)/�total �2/��(D0X)/�total �2/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT12.6±1.9±1.112.6±1.9±1.112.6±1.9±1.112.6±1.9±1.1 2310 8 BRIERE 08 CLEO �(2S) → γD0X8For pD0 > 2.5 GeV/.�(π+π−K+K−π0)/�total �3/��(π+π−K+K−π0)/�total �3/��(π+π−K+K−π0)/�total �3/��(π+π−K+K−π0)/�total �3/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.0±0.6±0.12.0±0.6±0.12.0±0.6±0.12.0±0.6±0.1 18 9 ASNER 08A CLEO �(2S) → γπ+π−K+K−π09ASNER 08A reports [�(χb1(1P) → π+π−K+K−π0)/�total℄ × [B(�(2S) →
γχb1(1P))℄ = (14 ± 3 ± 3) × 10−6 whih we divide by our best value B(�(2S) →
γχb1(1P)) = (6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+π−K−K0S)/�total �4/��(2π+π−K−K0S)/�total �4/��(2π+π−K−K0S)/�total �4/��(2π+π−K−K0S)/�total �4/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.3±0.5±0.11.3±0.5±0.11.3±0.5±0.11.3±0.5±0.1 11 10 ASNER 08A CLEO �(2S) → γ 2π+π−K−K0S10ASNER 08A reports [�(χb1(1P) → 2π+π−K−K0S )/�total℄ × [B(�(2S) →
γχb1(1P))℄ = (9 ± 3 ± 2) × 10−6 whih we divide by our best value B(�(2S) →
γχb1(1P)) = (6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+π−K−K0S 2π0)/�total �5/��(2π+π−K−K0S 2π0)/�total �5/��(2π+π−K−K0S 2π0)/�total �5/��(2π+π−K−K0S 2π0)/�total �5/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<6<6<6<6 90 11 ASNER 08A CLEO �(2S) → γ 2π+π−K− 2π011ASNER 08A reports [�(χb1(1P) → 2π+π−K−K0S 2π0)/�total℄ × [B(�(2S) →
γχb1(1P))℄ < 42× 10−6 whih we divide by our best value B(�(2S) → γχb1(1P))= 6.9× 10−2.�(2π+2π−2π0)/�total �6/��(2π+2π−2π0)/�total �6/��(2π+2π−2π0)/�total �6/��(2π+2π−2π0)/�total �6/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.0±2.4±0.48.0±2.4±0.48.0±2.4±0.48.0±2.4±0.4 46 12 ASNER 08A CLEO �(2S) → γ 2π+2π− 2π012ASNER 08A reports [�(χb1(1P) → 2π+2π− 2π0)/�total℄× [B(�(2S) → γχb1(1P))℄= (55 ± 9 ± 14) × 10−6 whih we divide by our best value B(�(2S) → γχb1(1P))= (6.9 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.

�(2π+2π−K+K−)/�total �7/��(2π+2π−K+K−)/�total �7/��(2π+2π−K+K−)/�total �7/��(2π+2π−K+K−)/�total �7/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.5±0.5±0.11.5±0.5±0.11.5±0.5±0.11.5±0.5±0.1 18 13 ASNER 08A CLEO �(2S) → γ 2π+2π−K+K−13ASNER 08A reports [�(χb1(1P) → 2π+2π−K+K−)/�total℄ × [B(�(2S) →
γχb1(1P))℄ = (10 ± 3 ± 2) × 10−6 whih we divide by our best value B(�(2S) →
γχb1(1P)) = (6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−K+K−π0)/�total �8/��(2π+2π−K+K−π0)/�total �8/��(2π+2π−K+K−π0)/�total �8/��(2π+2π−K+K−π0)/�total �8/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.5±1.2±0.23.5±1.2±0.23.5±1.2±0.23.5±1.2±0.2 22 14 ASNER 08A CLEO �(2S) → γ 2π+2π−K+K−π014ASNER 08A reports [�(χb1(1P) → 2π+2π−K+K−π0)/�total℄ × [B(�(2S) →
γχb1(1P))℄ = (24 ± 6 ± 6) × 10−6 whih we divide by our best value B(�(2S) →
γχb1(1P)) = (6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−K+K−2π0)/�total �9/��(2π+2π−K+K−2π0)/�total �9/��(2π+2π−K+K−2π0)/�total �9/��(2π+2π−K+K−2π0)/�total �9/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT8.6±3.2±0.48.6±3.2±0.48.6±3.2±0.48.6±3.2±0.4 26 15 ASNER 08A CLEO �(2S) → γ 2π+2π−K+K−2π015ASNER 08A reports [�(χb1(1P) → 2π+2π−K+K− 2π0)/�total℄ × [B(�(2S) →
γχb1(1P))℄ = (59 ± 14 ± 17) × 10−6 whih we divide by our best value B(�(2S) →
γχb1(1P)) = (6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(3π+2π−K−K0S π0)/�total �10/��(3π+2π−K−K0S π0)/�total �10/��(3π+2π−K−K0S π0)/�total �10/��(3π+2π−K−K0S π0)/�total �10/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT9.3±3.3±0.59.3±3.3±0.59.3±3.3±0.59.3±3.3±0.5 21 16 ASNER 08A CLEO �(2S) → γ 3π+2π−K−K0S π016ASNER 08A reports [�(χb1(1P) → 3π+2π−K−K0S π0)/�total℄ × [B(�(2S) →
γχb1(1P))℄ = (64 ± 16 ± 16) × 10−6 whih we divide by our best value B(�(2S) →
γχb1(1P)) = (6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(3π+3π−)/�total �11/��(3π+3π−)/�total �11/��(3π+3π−)/�total �11/��(3π+3π−)/�total �11/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.9±0.6±0.11.9±0.6±0.11.9±0.6±0.11.9±0.6±0.1 25 17 ASNER 08A CLEO �(2S) → γ 3π+3π−17ASNER 08A reports [�(χb1(1P) → 3π+3π−)/�total℄ × [B(�(2S) → γχb1(1P))℄= (13 ± 3 ± 3)× 10−6 whih we divide by our best value B(�(2S) → γχb1(1P)) =(6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(3π+3π−2π0)/�total �12/��(3π+3π−2π0)/�total �12/��(3π+3π−2π0)/�total �12/��(3π+3π−2π0)/�total �12/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT17±5±117±5±117±5±117±5±1 56 18 ASNER 08A CLEO �(2S) → γ 3π+3π− 2π018ASNER 08A reports [�(χb1(1P) → 3π+3π− 2π0)/�total℄× [B(�(2S)→ γχb1(1P))℄= (119 ± 18 ± 32)× 10−6 whih we divide by our best value B(�(2S) → γχb1(1P))= (6.9 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(3π+3π−K+K−)/�total �13/��(3π+3π−K+K−)/�total �13/��(3π+3π−K+K−)/�total �13/��(3π+3π−K+K−)/�total �13/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.6±0.8±0.12.6±0.8±0.12.6±0.8±0.12.6±0.8±0.1 21 19 ASNER 08A CLEO �(2S) → γ 3π+3π−K+K−19ASNER 08A reports [�(χb1(1P) → 3π+3π−K+K−)/�total℄ × [B(�(2S) →
γχb1(1P))℄ = (18 ± 4 ± 4) × 10−6 whih we divide by our best value B(�(2S) →
γχb1(1P)) = (6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(3π+3π−K+K−π0)/�total �14/��(3π+3π−K+K−π0)/�total �14/��(3π+3π−K+K−π0)/�total �14/��(3π+3π−K+K−π0)/�total �14/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.5±2.6±0.47.5±2.6±0.47.5±2.6±0.47.5±2.6±0.4 28 20 ASNER 08A CLEO �(2S) → γ 3π+3π−K+K−π020ASNER 08A reports [�(χb1(1P) → 3π+3π−K+K−π0)/�total℄ × [B(�(2S) →
γχb1(1P))℄ = (52 ± 11 ± 14) × 10−6 whih we divide by our best value B(�(2S) →
γχb1(1P)) = (6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(4π+4π−)/�total �15/��(4π+4π−)/�total �15/��(4π+4π−)/�total �15/��(4π+4π−)/�total �15/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.6±0.9±0.12.6±0.9±0.12.6±0.9±0.12.6±0.9±0.1 24 21 ASNER 08A CLEO �(2S) → γ 4π+4π−21ASNER 08A reports [�(χb1(1P) → 4π+4π−)/�total℄ × [B(�(2S) → γχb1(1P))℄= (18 ± 4 ± 5)× 10−6 whih we divide by our best value B(�(2S) → γχb1(1P)) =(6.9 ± 0.4) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(4π+4π−2π0)/�total �16/��(4π+4π−2π0)/�total �16/��(4π+4π−2π0)/�total �16/��(4π+4π−2π0)/�total �16/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT14±5±114±5±114±5±114±5±1 26 22 ASNER 08A CLEO �(2S) → γ 4π+4π− 2π022ASNER 08A reports [�(χb1(1P) → 4π+4π− 2π0)/�total℄× [B(�(2S)→ γχb1(1P))℄= (96 ± 24 ± 29)× 10−6 whih we divide by our best value B(�(2S) → γχb1(1P))= (6.9 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.
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χb1(1P), hb(1P),χb2(1P)�(ωanything)/�total �17/��(ωanything)/�total �17/��(ωanything)/�total �17/��(ωanything)/�total �17/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT4.9±1.3±0.64.9±1.3±0.64.9±1.3±0.64.9±1.3±0.6 51k JIA 17A BELL e+ e− → hadrons�(ωXtetra

)/�total �18/��(ωXtetra

)/�total �18/��(ωXtetra

)/�total �18/��(ωXtetra

)/�total �18/�VALUE CL% DOCUMENT ID TECN COMMENT
<44.4× 10−5<44.4× 10−5<44.4× 10−5<44.4× 10−5 90 23 JIA 17A BELL e+ e− → hadrons23For a tetraquark state Xtetra, with mass in the range 1.16{2.46 GeV and width in therange 0{0.3 GeV. Measured 90% CL limits as a funtion of Xtetra mass and width rangefrom 3.3× 10−5 to 44.4× 10−5.�(J/ψJ/ψ)/�total �19/��(J/ψJ/ψ)/�total �19/��(J/ψJ/ψ)/�total �19/��(J/ψJ/ψ)/�total �19/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<2.7<2.7<2.7<2.7 90 24 SHEN 12 BELL �(2S) → γψX24SHEN 12 reports < 2.7×10−5 from a measurement of [�(χb1(1P) → J/ψJ/ψ)/�total℄

× [B(�(2S) → γχb1(1P))℄ assuming B(�(2S) → γχb1(1P)) = (6.9 ± 0.4)×10−2.�(J/ψψ(2S))/�total �20/��(J/ψψ(2S))/�total �20/��(J/ψψ(2S))/�total �20/��(J/ψψ(2S))/�total �20/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.7<1.7<1.7<1.7 90 25 SHEN 12 BELL �(2S) → γψX25SHEN 12 reports < 1.7 × 10−5 from a measurement of [�(χb1(1P) → J/ψψ(2S))/�total℄ × [B(�(2S) → γχb1(1P))℄ assuming B(�(2S) → γχb1(1P)) = (6.9± 0.4)×10−2.�(ψ(2S)ψ(2S))/�total �21/��(ψ(2S)ψ(2S))/�total �21/��(ψ(2S)ψ(2S))/�total �21/��(ψ(2S)ψ(2S))/�total �21/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<6<6<6<6 90 26 SHEN 12 BELL �(2S) → γψX26SHEN 12 reports < 6.2× 10−5 from a measurement of [�(χb1(1P) → ψ(2S)ψ(2S))/�total℄ × [B(�(2S) → γχb1(1P))℄ assuming B(�(2S) → γχb1(1P)) = (6.9± 0.4)×10−2.�(J/ψ(1S)anything)/�total �22/��(J/ψ(1S)anything)/�total �22/��(J/ψ(1S)anything)/�total �22/��(J/ψ(1S)anything)/�total �22/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.1× 10−3<1.1× 10−3<1.1× 10−3<1.1× 10−3 90 JIA 17A BELL e+ e− → hadrons�(J/ψ(1S)Xtetra

)/�total �23/��(J/ψ(1S)Xtetra

)/�total �23/��(J/ψ(1S)Xtetra

)/�total �23/��(J/ψ(1S)Xtetra

)/�total �23/�VALUE CL% DOCUMENT ID TECN COMMENT
<22.7× 10−5<22.7× 10−5<22.7× 10−5<22.7× 10−5 90 27 JIA 17A BELL e+ e− → hadrons27For a tetraquark state Xtetra, with mass in the range 1.16{2.46 GeV and width in therange 0{0.3 GeV. Measured 90% CL limits as a funtion of Xtetra mass and width rangefrom 1.8× 10−5 to 22.7× 10−5.

χb1(1P) Cross-Partile Branhing Ratiosχb1(1P) Cross-Partile Branhing Ratiosχb1(1P) Cross-Partile Branhing Ratiosχb1(1P) Cross-Partile Branhing Ratios�(χb1(1P)→ γ�(1S))/�total × �(�(2S)→ γχb1(1P))/�total�1/�× ��(2S)50 /��(2S)�(χb1(1P)→ γ�(1S))/�total × �(�(2S)→ γχb1(1P))/�total�1/�× ��(2S)50 /��(2S)�(χb1(1P)→ γ�(1S))/�total × �(�(2S)→ γχb1(1P))/�total�1/�× ��(2S)50 /��(2S)�(χb1(1P)→ γ�(1S))/�total × �(�(2S)→ γχb1(1P))/�total�1/�× ��(2S)50 /��(2S)VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT24.1±0.6±1.524.1±0.6±1.524.1±0.6±1.524.1±0.6±1.5 13k LEES 11J BABR �(2S) → X γB(χb1(1P) → γ�(1S)) × B(�(2S) → γχb1(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb1(1P) → γ�(1S)) × B(�(2S) → γχb1(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb1(1P) → γ�(1S)) × B(�(2S) → γχb1(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb1(1P) → γ�(1S)) × B(�(2S) → γχb1(1P)) × B(�(1S) → ℓ+ ℓ−)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT5.90±0.34 OUR AVERAGE5.90±0.34 OUR AVERAGE5.90±0.34 OUR AVERAGE5.90±0.34 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.6.86+0.47
−0.45+0.44

−0.35 28 LEES 14M BABR �(2S) → γ γµ+µ−5.65±0.11±0.27 3222 KORNICER 11 CLEO e+ e− → γ γ ℓ+ ℓ−5.8 ±0.9 ±0.7 53 WALK 86 CBAL �(2S) → γ γ ℓ+ ℓ−28From a sample of �(2S) → γ γµ+µ− with one onverted photon.
WEIGHTED AVERAGE
5.90±0.34 (Error scaled by 1.3)

WALK 86 CBAL 0.0
KORNICER 11 CLEO 0.7
LEES 14M BABR 2.9

χ2

       3.6
(Confidence Level = 0.167)

3 4 5 6 7 8 9 10B(χb1(1P)→ γ�(1S))× B(�(2S)→ γχb1(1P)) × B(�(1S)→ ℓ+ ℓ−)(units 10−4)

B(χb1(1P) → γ�(1S)) × B(�(3S) → γχb1(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb1(1P) → γ�(1S)) × B(�(3S) → γχb1(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb1(1P) → γ�(1S)) × B(�(3S) → γχb1(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb1(1P) → γ�(1S)) × B(�(3S) → γχb1(1P)) × B(�(1S) → ℓ+ ℓ−)VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT1.30±0.34 OUR AVERAGE1.30±0.34 OUR AVERAGE1.30±0.34 OUR AVERAGE1.30±0.34 OUR AVERAGE1.16+0.78
−0.67+0.14

−0.16 29 LEES 14M BABR �(3S) → γ γµ+µ−1.33±0.30±0.23 50 KORNICER 11 CLEO e+ e− → γ γ ℓ+ ℓ−29From a sample of �(3S) → γ γµ+µ− with onverted photons.B(χb2(1P) → pX + pX )/B(χb1(1P) → pX + pX )B(χb2(1P) → pX + pX )/B(χb1(1P) → pX + pX )B(χb2(1P) → pX + pX )/B(χb1(1P) → pX + pX )B(χb2(1P) → pX + pX )/B(χb1(1P) → pX + pX )VALUE DOCUMENT ID TECN COMMENT1.068±0.010±0.0401.068±0.010±0.0401.068±0.010±0.0401.068±0.010±0.040 BRIERE 07 CLEO �(2S) → γχbJ (1P)B(χb0(1P) → pX + pX )/B(χb1(1P) → pX + pX )B(χb0(1P) → pX + pX )/B(χb1(1P) → pX + pX )B(χb0(1P) → pX + pX )/B(χb1(1P) → pX + pX )B(χb0(1P) → pX + pX )/B(χb1(1P) → pX + pX )VALUE DOCUMENT ID TECN COMMENT1.11±0.15±0.201.11±0.15±0.201.11±0.15±0.201.11±0.15±0.20 BRIERE 07 CLEO �(2S) → γχbJ (1P)
χb1(1P) REFERENCESχb1(1P) REFERENCESχb1(1P) REFERENCESχb1(1P) REFERENCESJIA 17A PR D96 112002 S. Jia et al. (BELLE Collab.)LEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.)SHEN 12 PR D85 071102 C.P. Shen et al. (BELLE Collab.)KORNICER 11 PR D83 054003 M. Kornier et al. (CLEO Collab.)LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)ASNER 08A PR D78 091103 D.M. Asner et al. (CLEO Collab.)BRIERE 08 PR D78 092007 R.A. Briere et al. (CLEO Collab.)BRIERE 07 PR D76 012005 R.A. Briere et al. (CLEO Collab.)ARTUSO 05 PRL 94 032001 M. Artuso et al. (CLEO Collab.)EDWARDS 99 PR D59 032003 K.W. Edwards et al. (CLEO Collab.)SKWARNICKI 87 PRL 58 972 T. Skwarniki et al. (Crystal Ball Collab.) JWALK 86 PR D34 2611 W.S. Walk et al. (Crystal Ball Collab.)ALBRECHT 85E PL 160B 331 H. Albreht et al. (ARGUS Collab.)NERNST 85 PRL 54 2195 R. Nernst et al. (Crystal Ball Collab.)HAAS 84 PRL 52 799 J. Haas et al. (CLEO Collab.)KLOPFEN... 83 PRL 51 160 C. Klopfenstein et al. (CUSB Collab.)PAUSS 83 PL 130B 439 F. Pauss et al. (MPIM, COLU, CORN, LSU+)hb(1P) IG (JPC ) = ??(1 +−)Quantum numbers are quark model preditions, C = − establishedby ηb γ deay. hb(1P) MASShb(1P) MASShb(1P) MASShb(1P) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT9899.3±0.8 OUR AVERAGE9899.3±0.8 OUR AVERAGE9899.3±0.8 OUR AVERAGE9899.3±0.8 OUR AVERAGE9899.3±0.4±1.0 112k TAMPONI 15 BELL e+ e− → γ η+ hadrons9899.1±0.4±1.0 70k MIZUK 12 BELL e+ e− → π+π− hadrons9902 ±4 ±2 10.8k LEES 11K BABR �(3S) → ηb γπ0

• • • We do not use the following data for averages, �ts, limits, et. • • •9898.2+1.1
−1.0+1.0

−1.1 50.0k 1 ADACHI 12 BELL 10.86 e+ e− → π+π− MM1Superseded by MIZUK 12. hb(1P) DECAY MODEShb(1P) DECAY MODEShb(1P) DECAY MODEShb(1P) DECAY MODESMode Fration (�i /�)�1 ηb(1S)γ (52+6
−5) %hb(1P) BRANCHING RATIOShb(1P) BRANCHING RATIOShb(1P) BRANCHING RATIOShb(1P) BRANCHING RATIOS�(ηb(1S)γ)/�total �1/��(ηb(1S)γ)/�total �1/��(ηb(1S)γ)/�total �1/��(ηb(1S)γ)/�total �1/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT52 +6

−5 OUR AVERAGE52 +6
−5 OUR AVERAGE52 +6
−5 OUR AVERAGE52 +6
−5 OUR AVERAGE56 ±8 ±4 33.1k 1 TAMPONI 15 BELL e+ e− → γ η+ hadrons49.2±5.7+5.6

−3.3 24k MIZUK 12 BELL e+ e− → (γ)π+ π− hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 10.8k LEES 11K BABR �(3S) → ηb γπ01Using B(η → 2γ) = (39.41 ± 0.20)%.hb(1P) REFERENCEShb(1P) REFERENCEShb(1P) REFERENCEShb(1P) REFERENCESTAMPONI 15 PRL 115 142001 U. Tamponi et al. (BELLE Collab.)ADACHI 12 PRL 108 032001 I. Adahi et al. (BELLE Collab.)MIZUK 12 PRL 109 232002 R. Mizuk et al. (BELLE Collab.)LEES 11K PR D84 091101 J.P. Lees et al. (BABAR Collab.)
χb2(1P) IG (JPC ) = 0+(2 + +)J needs on�rmation.Observed in radiative deay of the �(2S), therefore C = +. Branh-ing ratio requires E1 transition, M1 is strongly disfavored, thereforeP = +. J = 2 from SKWARNICKI 87.
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χb2(1P)

χb2(1P) MASSχb2(1P) MASSχb2(1P) MASSχb2(1P) MASSVALUE (MeV) DOCUMENT ID9912.21±0.26±0.31 OUR EVALUATION9912.21±0.26±0.31 OUR EVALUATION9912.21±0.26±0.31 OUR EVALUATION9912.21±0.26±0.31 OUR EVALUATION From average γ energy below, using �(2S)mass = 10023.26 ± 0.31 MeV mχb2(1P) − mχb1(1P)mχb2(1P) − mχb1(1P)mχb2(1P) − mχb1(1P)mχb2(1P) − mχb1(1P)VALUE (MeV) DOCUMENT ID TECN COMMENT19.10±0.25 OUR AVERAGE19.10±0.25 OUR AVERAGE19.10±0.25 OUR AVERAGE19.10±0.25 OUR AVERAGE Error inludes sale fator of 1.1.19.81±0.65±0.20 1 AAIJ 14BG LHCB pp → γµ+µ−X19.01±0.24 LEES 14M BABR �(2S) → γ γµ+µ−1From the χbj(1P) → �(1S)γ transition.
γ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYγ ENERGY IN �(2S) DECAYVALUE (MeV) DOCUMENT ID TECN COMMENT110.44±0.29 OUR AVERAGE110.44±0.29 OUR AVERAGE110.44±0.29 OUR AVERAGE110.44±0.29 OUR AVERAGE Error inludes sale fator of 1.1.110.58±0.08±0.30 ARTUSO 05 CLEO �(2S) → γX110.8 ±0.3 ±0.6 EDWARDS 99 CLE2 �(2S) → γχ(1P)107.0 ±1.1 ±1.3 WALK 86 CBAL �(2S) → γ γ ℓ+ ℓ−110.6 ±0.3 ±0.9 ALBRECHT 85E ARG �(2S) → onv.γX110.4 ±0.8 ±2.2 NERNST 85 CBAL �(2S) → γX109.5 ±0.7 ±1.0 HAAS 84 CLEO �(2S) → onv.γX108.2 ±0.3 ±2.0 KLOPFEN... 83 CUSB �(2S) → γX108.8 ±4.0 PAUSS 83 CUSB �(2S) → γ γ ℓ+ ℓ−

χb2(1P) DECAY MODESχb2(1P) DECAY MODESχb2(1P) DECAY MODESχb2(1P) DECAY MODESMode Fration (�i /�) Con�dene level�1 γ�(1S) (18.8±1.1) %�2 D0X < 7.9 % 90%�3 π+π−K+K−π0 ( 8 ±5 )× 10−5�4 2π+π−K−K0S < 1.0 × 10−4 90%�5 2π+π−K−K0S 2π0 ( 5.3±2.4)× 10−4�6 2π+2π−2π0 ( 3.5±1.4)× 10−4�7 2π+2π−K+K− ( 1.1±0.4)× 10−4�8 2π+2π−K+K−π0 ( 2.1±0.9)× 10−4�9 2π+2π−K+K−2π0 ( 3.9±1.8)× 10−4�10 3π+2π−K−K0S π0 < 5 × 10−4 90%�11 3π+3π− ( 7.0±3.1)× 10−5�12 3π+3π−2π0 ( 1.0±0.4)× 10−3�13 3π+3π−K+K− < 8 × 10−5 90%�14 3π+3π−K+K−π0 ( 3.6±1.5)× 10−4�15 4π+4π− ( 8 ±4 )× 10−5�16 4π+4π−2π0 ( 1.8±0.7)× 10−3�17 J/ψJ/ψ < 4 × 10−5 90%�18 J/ψψ(2S) < 5 × 10−5 90%�19 ψ(2S)ψ(2S) < 1.6 × 10−5 90%�20 J/ψ(1S)anything ( 1.5±0.4)× 10−3
χb2(1P) BRANCHING RATIOSχb2(1P) BRANCHING RATIOSχb2(1P) BRANCHING RATIOSχb2(1P) BRANCHING RATIOS�(γ�(1S))/�total �1/��(γ�(1S))/�total �1/��(γ�(1S))/�total �1/��(γ�(1S))/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENT0.188±0.011 OUR AVERAGE0.188±0.011 OUR AVERAGE0.188±0.011 OUR AVERAGE0.188±0.011 OUR AVERAGE0.185±0.008±0.009 2,3,4 LEES 14M BABR �(2S) → γ γµ+µ−0.186±0.011±0.009 1770 4,5 KORNICER 11 CLEO e+ e− → γ γ ℓ+ ℓ−0.194+0.014

−0.017±0.009 8k 6 LEES 11J BABR �(2S) → X γ0.25 ±0.06 ±0.01 35 4,7,8 WALK 86 CBAL �(2S) → γ γ ℓ+ ℓ−0.20 ±0.05 KLOPFEN... 83 CUSB �(2S) → γ γ ℓ+ ℓ−2 LEES 14M quotes �(χb2(1P) → γ�(1S))/�total × �(�(2S) → γχb2(1P))/�total= (1.32 ± 0.06)% ombining the results from samples of �(2S) → γ γµ+µ− with andwithout onverted photons.3 LEES 14M reports [�(χb2(1P) → γ�(1S))/�total℄ × [B(�(2S) → γχb2(1P))℄ =(1.32 ± 0.06) × 10−2 whih we divide by our best value B(�(2S) → γχb2(1P)) =(7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.4Assuming B(�(1S) → µ+µ−) = (2.48 ± 0.05)%.5KORNICER 11 reports [�(χb2(1P) → γ�(1S))/�total℄× [B(�(2S)→ γχb2(1P))℄ =(1.33± 0.04± 0.07)×10−2 whih we divide by our best value B(�(2S) → γχb2(1P))= (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.6 LEES 11J reports [�(χb2(1P) → γ�(1S))/�total℄ × [B(�(2S) → γχb2(1P))℄ =(13.9 ± 0.5+0.9
−1.1) × 10−3 whih we divide by our best value B(�(2S) → γχb2(1P))= (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.7WALK 86 quotes B(�(2S) → γχb2(1P))×B(χb2(1P) → γ�(1S)) × B(�(1S) →

ℓ+ ℓ−) = (4.4 ± 0.9 ± 0.5) %.

8WALK 86 reports [�(χb2(1P) → γ�(1S))/�total℄ × [B(�(2S) → γχb2(1P))℄ =(17.7 ± 3.6 ± 2.0)× 10−3 whih we divide by our best value B(�(2S) → γχb2(1P))= (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(D0X)/�total �2/��(D0X)/�total �2/��(D0X)/�total �2/��(D0X)/�total �2/�VALUE CL% DOCUMENT ID TECN COMMENT
<7.9× 10−2<7.9× 10−2<7.9× 10−2<7.9× 10−2 90 9,10 BRIERE 08 CLEO �(2S) → γD0X9For pD0 > 2.5 GeV/.10The authors also present their result as (5.4 ± 1.9 ± 0.5)× 10−2.�(π+π−K+K−π0)/�total �3/��(π+π−K+K−π0)/�total �3/��(π+π−K+K−π0)/�total �3/��(π+π−K+K−π0)/�total �3/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.84±0.50±0.040.84±0.50±0.040.84±0.50±0.040.84±0.50±0.04 8 11 ASNER 08A CLEO �(2S) → γπ+π−K+K−π011ASNER 08A reports [�(χb2(1P) → π+π−K+K−π0)/�total℄ × [B(�(2S) →

γχb2(1P))℄ = (6 ± 3 ± 2) × 10−6 whih we divide by our best value B(�(2S) →
γχb2(1P)) = (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+π−K−K0S)/�total �4/��(2π+π−K−K0S)/�total �4/��(2π+π−K−K0S)/�total �4/��(2π+π−K−K0S)/�total �4/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<1.0<1.0<1.0<1.0 90 12 ASNER 08A CLEO �(2S) → γ 2π+π−K−K0S12ASNER 08A reports [�(χb2(1P) → 2π+π−K−K0S )/�total℄ × [B(�(2S) →
γχb2(1P))℄ < 7 × 10−6 whih we divide by our best value B(�(2S) → γχb2(1P))= 7.15× 10−2.�(2π+π−K−K0S 2π0)/�total �5/��(2π+π−K−K0S 2π0)/�total �5/��(2π+π−K−K0S 2π0)/�total �5/��(2π+π−K−K0S 2π0)/�total �5/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT5.3±2.4±0.35.3±2.4±0.35.3±2.4±0.35.3±2.4±0.3 11 13 ASNER 08A CLEO �(2S) → γ 2π+π−K− 2π013ASNER 08A reports [�(χb2(1P) → 2π+π−K−K0S 2π0)/�total℄ × [B(�(2S) →
γχb2(1P))℄ = (38 ± 14 ± 10) × 10−6 whih we divide by our best value B(�(2S) →
γχb2(1P)) = (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−2π0)/�total �6/��(2π+2π−2π0)/�total �6/��(2π+2π−2π0)/�total �6/��(2π+2π−2π0)/�total �6/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.5±1.4±0.23.5±1.4±0.23.5±1.4±0.23.5±1.4±0.2 19 14 ASNER 08A CLEO �(2S) → γ 2π+2π− 2π014ASNER 08A reports [�(χb2(1P) → 2π+2π− 2π0)/�total℄× [B(�(2S)→ γχb2(1P))℄= (25 ± 8 ± 6)× 10−6 whih we divide by our best value B(�(2S) → γχb2(1P)) =(7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(2π+2π−K+K−)/�total �7/��(2π+2π−K+K−)/�total �7/��(2π+2π−K+K−)/�total �7/��(2π+2π−K+K−)/�total �7/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.1±0.4±0.11.1±0.4±0.11.1±0.4±0.11.1±0.4±0.1 14 15 ASNER 08A CLEO �(2S) → γ 2π+2π−K+K−15ASNER 08A reports [�(χb2(1P) → 2π+2π−K+K−)/�total℄ × [B(�(2S) →
γχb2(1P))℄ = (8 ± 2 ± 2) × 10−6 whih we divide by our best value B(�(2S) →
γχb2(1P)) = (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−K+K−π0)/�total �8/��(2π+2π−K+K−π0)/�total �8/��(2π+2π−K+K−π0)/�total �8/��(2π+2π−K+K−π0)/�total �8/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.1±0.9±0.12.1±0.9±0.12.1±0.9±0.12.1±0.9±0.1 13 16 ASNER 08A CLEO �(2S) → γ 2π+2π−K+K−π016ASNER 08A reports [�(χb2(1P) → 2π+2π−K+K−π0)/�total℄ × [B(�(2S) →
γχb2(1P))℄ = (15 ± 5 ± 4) × 10−6 whih we divide by our best value B(�(2S) →
γχb2(1P)) = (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−K+K−2π0)/�total �9/��(2π+2π−K+K−2π0)/�total �9/��(2π+2π−K+K−2π0)/�total �9/��(2π+2π−K+K−2π0)/�total �9/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.9±1.8±0.23.9±1.8±0.23.9±1.8±0.23.9±1.8±0.2 11 17 ASNER 08A CLEO �(2S) → γ 2π+2π−K+K−2π017ASNER 08A reports [�(χb2(1P) → 2π+2π−K+K− 2π0)/�total℄ × [B(�(2S) →
γχb2(1P))℄ = (28 ± 11 ± 7) × 10−6 whih we divide by our best value B(�(2S) →
γχb2(1P)) = (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(3π+2π−K−K0S π0)/�total �10/��(3π+2π−K−K0S π0)/�total �10/��(3π+2π−K−K0S π0)/�total �10/��(3π+2π−K−K0S π0)/�total �10/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<5<5<5<5 90 18 ASNER 08A CLEO �(2S) → γ 3π+2π−K−K0S π018ASNER 08A reports [�(χb2(1P) → 3π+2π−K−K0S π0)/�total℄ × [B(�(2S) →
γχb2(1P))℄ < 36× 10−6 whih we divide by our best value B(�(2S) → γχb2(1P))= 7.15× 10−2.�(3π+3π−)/�total �11/��(3π+3π−)/�total �11/��(3π+3π−)/�total �11/��(3π+3π−)/�total �11/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.70±0.31±0.030.70±0.31±0.030.70±0.31±0.030.70±0.31±0.03 9 19 ASNER 08A CLEO �(2S) → γ 3π+3π−19ASNER 08A reports [�(χb2(1P) → 3π+3π−)/�total℄ × [B(�(2S) → γχb2(1P))℄= (5 ± 2 ± 1) × 10−6 whih we divide by our best value B(�(2S) → γχb2(1P)) =(7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.
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χb2(1P), ηb(2S)�(3π+3π−2π0)/�total �12/��(3π+3π−2π0)/�total �12/��(3π+3π−2π0)/�total �12/��(3π+3π−2π0)/�total �12/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT10.2±3.6±0.510.2±3.6±0.510.2±3.6±0.510.2±3.6±0.5 34 20 ASNER 08A CLEO �(2S) → γ 3π+3π− 2π020ASNER 08A reports [�(χb2(1P) → 3π+3π− 2π0)/�total℄× [B(�(2S) → γχb2(1P))℄= (73 ± 16 ± 20)× 10−6 whih we divide by our best value B(�(2S) → γχb2(1P))= (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(3π+3π−K+K−)/�total �13/��(3π+3π−K+K−)/�total �13/��(3π+3π−K+K−)/�total �13/��(3π+3π−K+K−)/�total �13/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<0.8<0.8<0.8<0.8 90 21 ASNER 08A CLEO �(2S) → γ 3π+3π−K+K−21ASNER 08A reports [�(χb2(1P) → 3π+3π−K+K−)/�total℄ × [B(�(2S) →
γχb2(1P))℄ < 6 × 10−6 whih we divide by our best value B(�(2S) → γχb2(1P))= 7.15× 10−2.�(3π+3π−K+K−π0)/�total �14/��(3π+3π−K+K−π0)/�total �14/��(3π+3π−K+K−π0)/�total �14/��(3π+3π−K+K−π0)/�total �14/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.6±1.5±0.23.6±1.5±0.23.6±1.5±0.23.6±1.5±0.2 14 22 ASNER 08A CLEO �(2S) → γ 3π+3π−K+K−π022ASNER 08A reports [�(χb2(1P) → 3π+3π−K+K−π0)/�total℄ × [B(�(2S) →
γχb2(1P))℄ = (26 ± 8 ± 7) × 10−6 whih we divide by our best value B(�(2S) →
γχb2(1P)) = (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(4π+4π−)/�total �15/��(4π+4π−)/�total �15/��(4π+4π−)/�total �15/��(4π+4π−)/�total �15/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.84±0.40±0.040.84±0.40±0.040.84±0.40±0.040.84±0.40±0.04 7 23 ASNER 08A CLEO �(2S) → γ 4π+4π−23ASNER 08A reports [�(χb2(1P) → 4π+4π−)/�total℄ × [B(�(2S) → γχb2(1P))℄= (6 ± 2 ± 2) × 10−6 whih we divide by our best value B(�(2S) → γχb2(1P)) =(7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(4π+4π−2π0)/�total �16/��(4π+4π−2π0)/�total �16/��(4π+4π−2π0)/�total �16/��(4π+4π−2π0)/�total �16/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT18±7±118±7±118±7±118±7±1 29 24 ASNER 08A CLEO �(2S) → γ 4π+4π− 2π024ASNER 08A reports [�(χb2(1P) → 4π+4π− 2π0)/�total℄× [B(�(2S) → γχb2(1P))℄= (132 ± 31 ± 40)× 10−6 whih we divide by our best value B(�(2S) → γχb2(1P))= (7.15 ± 0.35)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(J/ψJ/ψ)/�total �17/��(J/ψJ/ψ)/�total �17/��(J/ψJ/ψ)/�total �17/��(J/ψJ/ψ)/�total �17/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<5<5<5<5 90 25 SHEN 12 BELL �(2S) → γψX25SHEN 12 reports < 4.5×10−5 from a measurement of [�(χb2(1P) → J/ψJ/ψ)/�total℄
× [B(�(2S) → γχb2(1P))℄ assuming B(�(2S) → γχb2(1P)) = (7.15±0.35)×10−2.�(J/ψψ(2S))/�total �18/��(J/ψψ(2S))/�total �18/��(J/ψψ(2S))/�total �18/��(J/ψψ(2S))/�total �18/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

<5<5<5<5 90 26 SHEN 12 BELL �(2S) → γψX26SHEN 12 reports < 4.9 × 10−5 from a measurement of [�(χb2(1P) → J/ψψ(2S))/�total℄ × [B(�(2S) → γχb2(1P))℄ assuming B(�(2S) → γχb2(1P)) = (7.15 ±0.35) × 10−2.�(ψ(2S)ψ(2S))/�total �19/��(ψ(2S)ψ(2S))/�total �19/��(ψ(2S)ψ(2S))/�total �19/��(ψ(2S)ψ(2S))/�total �19/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.6<1.6<1.6<1.6 90 27 SHEN 12 BELL �(2S) → γψX27SHEN 12 reports < 1.6× 10−5 from a measurement of [�(χb2(1P) → ψ(2S)ψ(2S))/�total℄ × [B(�(2S) → γχb2(1P))℄ assuming B(�(2S) → γχb2(1P)) = (7.15 ±0.35) × 10−2.�(J/ψ(1S)anything)/�total �20/��(J/ψ(1S)anything)/�total �20/��(J/ψ(1S)anything)/�total �20/��(J/ψ(1S)anything)/�total �20/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.50±0.34±0.221.50±0.34±0.221.50±0.34±0.221.50±0.34±0.22 462 JIA 17A BELL e+ e− → hadrons

χb2(1P) Cross-Partile Branhing Ratiosχb2(1P) Cross-Partile Branhing Ratiosχb2(1P) Cross-Partile Branhing Ratiosχb2(1P) Cross-Partile Branhing Ratios�(χb2(1P)→ γ�(1S))/�total × �(�(2S)→ γχb2(1P))/�total�1/�× ��(2S)51 /��(2S)�(χb2(1P)→ γ�(1S))/�total × �(�(2S)→ γχb2(1P))/�total�1/�× ��(2S)51 /��(2S)�(χb2(1P)→ γ�(1S))/�total × �(�(2S)→ γχb2(1P))/�total�1/�× ��(2S)51 /��(2S)�(χb2(1P)→ γ�(1S))/�total × �(�(2S)→ γχb2(1P))/�total�1/�× ��(2S)51 /��(2S)VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT13.9±0.5+0.9
−1.113.9±0.5+0.9
−1.113.9±0.5+0.9
−1.113.9±0.5+0.9
−1.1 8k LEES 11J BABR �(2S) → X γB(χb2(1P) → γ�(1S)) × B(�(2S) → γχb2(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb2(1P) → γ�(1S)) × B(�(2S) → γχb2(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb2(1P) → γ�(1S)) × B(�(2S) → γχb2(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb2(1P) → γ�(1S)) × B(�(2S) → γχb2(1P)) × B(�(1S) → ℓ+ ℓ−)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.38±0.16 OUR AVERAGE3.38±0.16 OUR AVERAGE3.38±0.16 OUR AVERAGE3.38±0.16 OUR AVERAGE3.63+0.36

−0.34+0.18
−0.19 28 LEES 14M BABR �(2S) → γ γµ+µ−3.29±0.09±0.16 1770 KORNICER 11 CLEO e+ e− → γ γ ℓ+ ℓ−4.4 ±0.9 ±0.5 35 WALK 86 CBAL �(2S) → γ γ ℓ+ ℓ−28From a sample of �(2S) → γ γµ+µ− with onverted photons.

[B(χb2(1P) → γ�(1S)) × B(�(2S) → γχb2(1P))℄ / [B(χb1(1P) →
γ�(1S)) × B(�(2S) → γχb1(1P))℄[B(χb2(1P) → γ�(1S)) × B(�(2S) → γχb2(1P))℄ / [B(χb1(1P) →
γ�(1S)) × B(�(2S) → γχb1(1P))℄[B(χb2(1P) → γ�(1S)) × B(�(2S) → γχb2(1P))℄ / [B(χb1(1P) →
γ�(1S)) × B(�(2S) → γχb1(1P))℄[B(χb2(1P) → γ�(1S)) × B(�(2S) → γχb2(1P))℄ / [B(χb1(1P) →
γ�(1S)) × B(�(2S) → γχb1(1P))℄VALUE (%) DOCUMENT ID TECN COMMENT55.6±1.655.6±1.655.6±1.655.6±1.6 29 LEES 14M BABR �(2S) → γ γµ+µ−29From a sample of �(2S) → γ γµ+µ− events without onverted photons.B(χb2(1P) → γ�(1S)) × B(�(3S) → γχb2(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb2(1P) → γ�(1S)) × B(�(3S) → γχb2(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb2(1P) → γ�(1S)) × B(�(3S) → γχb2(1P)) × B(�(1S) → ℓ+ ℓ−)B(χb2(1P) → γ�(1S)) × B(�(3S) → γχb2(1P)) × B(�(1S) → ℓ+ ℓ−)VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT3.8 ±0.5 OUR AVERAGE3.8 ±0.5 OUR AVERAGE3.8 ±0.5 OUR AVERAGE3.8 ±0.5 OUR AVERAGE4.68+0.99

−0.92±0.37 30 LEES 14M BABR �(3S) → γ γµ+µ−3.56±0.40±0.41 126 KORNICER 11 CLEO e+ e− → γ γ ℓ+ ℓ−30From a sample of �(3S) → γ γµ+µ− with onverted photons.
χb2(1P) REFERENCESχb2(1P) REFERENCESχb2(1P) REFERENCESχb2(1P) REFERENCESJIA 17A PR D96 112002 S. Jia et al. (BELLE Collab.)AAIJ 14BG JHEP 1410 088 R. Aaij et al. (LHCb Collab.)LEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.)SHEN 12 PR D85 071102 C.P. Shen et al. (BELLE Collab.)KORNICER 11 PR D83 054003 M. Kornier et al. (CLEO Collab.)LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)ASNER 08A PR D78 091103 D.M. Asner et al. (CLEO Collab.)BRIERE 08 PR D78 092007 R.A. Briere et al. (CLEO Collab.)ARTUSO 05 PRL 94 032001 M. Artuso et al. (CLEO Collab.)EDWARDS 99 PR D59 032003 K.W. Edwards et al. (CLEO Collab.)SKWARNICKI 87 PRL 58 972 T. Skwarniki et al. (Crystal Ball Collab.) JWALK 86 PR D34 2611 W.S. Walk et al. (Crystal Ball Collab.)ALBRECHT 85E PL 160B 331 H. Albreht et al. (ARGUS Collab.)NERNST 85 PRL 54 2195 R. Nernst et al. (Crystal Ball Collab.)HAAS 84 PRL 52 799 J. Haas et al. (CLEO Collab.)KLOPFEN... 83 PRL 51 160 C. Klopfenstein et al. (CUSB Collab.)PAUSS 83 PL 130B 439 F. Pauss et al. (MPIM, COLU, CORN, LSU+)

ηb(2S) IG (JPC ) = 0+(0−+)OMITTED FROM SUMMARY TABLEQuantum numbers shown are quark-model preditions.
ηb(2S) MASSηb(2S) MASSηb(2S) MASSηb(2S) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT9999.0±3.5+2.8

−1.99999.0±3.5+2.8
−1.99999.0±3.5+2.8
−1.99999.0±3.5+2.8
−1.9 26k 1 MIZUK 12 BELL e+ e− → γπ+π− +hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •9974.6±2.3±2.1 11 ± 4 2,3 DOBBS 12 �(2S) → γ hadrons1Assuming �ηb(2S) = 4.9 MeV. Not independent of the orresponding mass di�erenemeasurement.2Obtained by analyzing CLEO III data but not authored by the CLEO Collaboration.3Assuming �ηb(2S) = 5 MeV. Not independent of the orresponding mass di�erenemeasurement. m�(2S) − mηb(2S)m�(2S) − mηb(2S)m�(2S) − mηb(2S)m�(2S) − mηb(2S)VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT24.3±3.5+2.8
−1.924.3±3.5+2.8
−1.924.3±3.5+2.8
−1.924.3±3.5+2.8
−1.9 26k 4 MIZUK 12 BELL e+ e− → γπ+π− +hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •48.7±2.3±2.1 11 ± 4 5,6 DOBBS 12 �(2S) → γ hadrons4Assuming �ηb(2S) = 4.9 MeV. Not independent of the orresponding mass measure-ment.5Obtained by analyzing CLEO III data but not authored by the CLEO Collaboration.6Assuming �ηb(2S) = 5 MeV. Not independent of the orresponding mass measurement.
ηb(2S) WIDTHηb(2S) WIDTHηb(2S) WIDTHηb(2S) WIDTHVALUE (MeV) CL% DOCUMENT ID TECN COMMENT

<24<24<24<24 90 MIZUK 12 BELL e+ e− → γπ+π− hadrons
ηb(2S) DECAY MODESηb(2S) DECAY MODESηb(2S) DECAY MODESηb(2S) DECAY MODESMode Fration (�i /�)�1 hadrons seen

ηb(2S) BRANCHING RATIOSηb(2S) BRANCHING RATIOSηb(2S) BRANCHING RATIOSηb(2S) BRANCHING RATIOS�(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 26k MIZUK 12 BELL e+ e− → γπ+π− hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 7 DOBBS 12 �(2S) → γ hadrons7Obtained by analyzing CLEO III data but not authored by the CLEO Collaboration.



1618161816181618MesonPartile Listings
ηb(2S),�(2S)

ηb(2S) REFERENCESηb(2S) REFERENCESηb(2S) REFERENCESηb(2S) REFERENCESDOBBS 12 PRL 109 082001 S. Dobbs et al.MIZUK 12 PRL 109 232002 R. Mizuk et al. (BELLE Collab.)�(2S) IG (JPC ) = 0−(1−−)�(2S) MASS�(2S) MASS�(2S) MASS�(2S) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT10023.26±0.31 OUR AVERAGE10023.26±0.31 OUR AVERAGE10023.26±0.31 OUR AVERAGE10023.26±0.31 OUR AVERAGE10023.5 ±0.5 1 ARTAMONOV 00 MD1 e+ e− → hadrons10023.1 ±0.4 BARBER 84 REDE e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •10023.6 ±0.5 2,3 BARU 86B REDE e+ e− → hadrons1Reanalysis of BARU 86B using new eletron mass (COHEN 87).2Reanalysis of ARTAMONOV 84.3 Superseded by ARTAMONOV 00.m�(3S) − m�(2S)m�(3S) − m�(2S)m�(3S) − m�(2S)m�(3S) − m�(2S)VALUE (MeV) DOCUMENT ID TECN COMMENT331.50±0.02±0.13331.50±0.02±0.13331.50±0.02±0.13331.50±0.02±0.13 LEES 11C BABR e+ e− → π+π−X�(2S) WIDTH�(2S) WIDTH�(2S) WIDTH�(2S) WIDTHVALUE (keV) DOCUMENT ID31.98±2.63 OUR EVALUATION31.98±2.63 OUR EVALUATION31.98±2.63 OUR EVALUATION31.98±2.63 OUR EVALUATION See the Note on \Width Determinations of the �States" �(2S) DECAY MODES�(2S) DECAY MODES�(2S) DECAY MODES�(2S) DECAY MODES Sale fator/Mode Fration (�i /�) Con�dene level�1 �(1S)π+π− (17.85± 0.26) %�2 �(1S)π0π0 ( 8.6 ± 0.4 ) %�3 τ+ τ− ( 2.00± 0.21) %�4 µ+µ− ( 1.93± 0.17) % S=2.2�5 e+ e− ( 1.91± 0.16) %�6 �(1S)π0 < 4 × 10−5 CL=90%�7 �(1S)η ( 2.9 ± 0.4 )× 10−4 S=2.0�8 J/ψ(1S) anything < 6 × 10−3 CL=90%�9 J/ψ(1S)η < 5.4 × 10−6 CL=90%�10 J/ψ(1S)χ0 < 3.4 × 10−6 CL=90%�11 J/ψ(1S)χ1 < 1.2 × 10−6 CL=90%�12 J/ψ(1S)χ2 < 2.0 × 10−6 CL=90%�13 J/ψ(1S)η (2S) < 2.5 × 10−6 CL=90%�14 J/ψ(1S)X (3940) < 2.0 × 10−6 CL=90%�15 J/ψ(1S)X (4160) < 2.0 × 10−6 CL=90%�16 χ1 anything ( 2.2 ± 0.5 )× 10−4�17 χ1(1P)0Xtetra < 3.67 × 10−5 CL=90%�18 χ2 anything ( 2.3 ± 0.8 )× 10−4�19 ψ(2S)η < 5.1 × 10−6 CL=90%�20 ψ(2S)χ0 < 4.7 × 10−6 CL=90%�21 ψ(2S)χ1 < 2.5 × 10−6 CL=90%�22 ψ(2S)χ2 < 1.9 × 10−6 CL=90%�23 ψ(2S)η (2S) < 3.3 × 10−6 CL=90%�24 ψ(2S)X (3940) < 3.9 × 10−6 CL=90%�25 ψ(2S)X (4160) < 3.9 × 10−6 CL=90%�26 2H anything ( 2.78+ 0.30

− 0.26)× 10−5 S=1.2�27 hadrons (94 ±11 ) %�28 g g g (58.8 ± 1.2 ) %�29 γ g g ( 1.87± 0.28) %�30 φK+K− ( 1.6 ± 0.4 )× 10−6�31 ωπ+π− < 2.58 × 10−6 CL=90%�32 K∗(892)0K−π++ .. ( 2.3 ± 0.7 )× 10−6�33 φ f ′2(1525) < 1.33 × 10−6 CL=90%�34 ω f2(1270) < 5.7 × 10−7 CL=90%�35 ρ(770)a2(1320) < 8.8 × 10−7 CL=90%�36 K∗(892)0K∗2(1430)0+ .. ( 1.5 ± 0.6 )× 10−6�37 K1(1270)±K∓ < 3.22 × 10−6 CL=90%�38 K1(1400)±K∓ < 8.3 × 10−7 CL=90%�39 b1(1235)±π∓ < 4.0 × 10−7 CL=90%�40 ρπ < 1.16 × 10−6 CL=90%�41 π+π−π0 < 8.0 × 10−7 CL=90%�42 ωπ0 < 1.63 × 10−6 CL=90%

�43 π+π−π0π0 ( 1.30± 0.28)× 10−5�44 K0S K+π−+ .. ( 1.14± 0.33)× 10−6�45 K∗(892)0K0+ .. < 4.22 × 10−6 CL=90%�46 K∗(892)−K++ .. < 1.45 × 10−6 CL=90%�47 f1(1285)anything ( 2.2 ± 1.6 )× 10−3�48 f1(1285)Xtetra < 6.47 × 10−5 CL=90%�49 Sum of 100 exlusive modes ( 2.90± 0.30)× 10−3Radiative deaysRadiative deaysRadiative deaysRadiative deays�50 γχb1(1P) ( 6.9 ± 0.4 ) %�51 γχb2(1P) ( 7.15± 0.35) %�52 γχb0(1P) ( 3.8 ± 0.4 ) %�53 γ f0(1710) < 5.9 × 10−4 CL=90%�54 γ f ′2(1525) < 5.3 × 10−4 CL=90%�55 γ f2(1270) < 2.41 × 10−4 CL=90%�56 γ fJ (2220)�57 γ η (1S) < 2.7 × 10−5 CL=90%�58 γχ0 < 1.0 × 10−4 CL=90%�59 γχ1 < 3.6 × 10−6 CL=90%�60 γχ2 < 1.5 × 10−5 CL=90%�61 γχ1(3872) → π+π− J/ψ < 8 × 10−7 CL=90%�62 γχ1(3872) → π+π−π0 J/ψ < 2.4 × 10−6 CL=90%�63 γX (3915) → ωJ/ψ < 2.8 × 10−6 CL=90%�64 γχ1(4140) → φJ/ψ < 1.2 × 10−6 CL=90%�65 γX (4350) → φJ/ψ < 1.3 × 10−6 CL=90%�66 γ ηb(1S) ( 3.9 ± 1.5 )× 10−4�67 γ ηb(1S) → γSum of 26 exlu-sive modes < 3.7 × 10−6 CL=90%�68 γX b b → γSum of 26 exlusivemodes < 4.9 × 10−6 CL=90%�69 γX → γ+ ≥ 4 prongs [a℄ < 1.95 × 10−4 CL=95%�70 γA0 → γ hadrons < 8 × 10−5 CL=90%�71 γ a01 → γµ+µ− < 8.3 × 10−6 CL=90%Lepton Family number (LF) violating modesLepton Family number (LF) violating modesLepton Family number (LF) violating modesLepton Family number (LF) violating modes�72 e± τ∓ LF < 3.2 × 10−6 CL=90%�73 µ± τ∓ LF < 3.3 × 10−6 CL=90%[a℄ 1.5 GeV < mX < 5.0 GeVCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to 3 branhing ratios uses 13 measurements and oneonstraint to determine 3 parameters. The overall �t has a χ2 =11.8 for 11 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δxiδxj〉/(δxi·δxj), in perent, from the �t to the branhing frations, xi ≡�i/�total. The �t onstrains the xi whose labels appear in this array to sum toone.x7 2x1 �(2S) �(i)�(e+ e−)/�(total)�(2S) �(i)�(e+ e−)/�(total)�(2S) �(i)�(e+ e−)/�(total)�(2S) �(i)�(e+ e−)/�(total)�(µ+µ−

)
× �(e+ e−)/�total �4�5/��(µ+µ−

)
× �(e+ e−)/�total �4�5/��(µ+µ−

)
× �(e+ e−)/�total �4�5/��(µ+µ−

)
× �(e+ e−)/�total �4�5/�VALUE (eV) DOCUMENT ID TECN COMMENT6.5±1.5±1.06.5±1.5±1.06.5±1.5±1.06.5±1.5±1.0 KOBEL 92 CBAL e+ e− → µ+µ−�(�(1S)π+π−

)
× �(e+ e−)/�total �1�5/��(�(1S)π+π−

)
× �(e+ e−)/�total �1�5/��(�(1S)π+π−

)
× �(e+ e−)/�total �1�5/��(�(1S)π+π−

)
× �(e+ e−)/�total �1�5/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT105.4±1.0±4.2105.4±1.0±4.2105.4±1.0±4.2105.4±1.0±4.2 11.8K 1 AUBERT 08BP BABR 10.58 e+ e− → γπ+π− ℓ+ ℓ−1Using B(�(1S) → e+ e−) = (2.38 ± 0.11)% and B(�(1S) → µ+µ−) = (2.48 ±0.05)%.�(hadrons) × �(e+ e−)/�total �27�5/��(hadrons) × �(e+ e−)/�total �27�5/��(hadrons) × �(e+ e−)/�total �27�5/��(hadrons) × �(e+ e−)/�total �27�5/�VALUE (keV) DOCUMENT ID TECN COMMENT0.577±0.009 OUR AVERAGE0.577±0.009 OUR AVERAGE0.577±0.009 OUR AVERAGE0.577±0.009 OUR AVERAGE0.581±0.004±0.009 1 ROSNER 06 CLEO 10.0 e+ e− → hadrons0.552±0.031±0.017 1 BARU 96 MD1 e+ e− → hadrons0.54 ±0.04 ±0.02 1 JAKUBOWSKI 88 CBAL e+ e− → hadrons0.58 ±0.03 ±0.04 2 GILES 84B CLEO e+ e− → hadrons0.60 ±0.12 ±0.07 2 ALBRECHT 82 DASP e+ e− → hadrons0.54 ±0.07 +0.09

−0.05 2 NICZYPORUK 81C LENA e+ e− → hadrons0.41 ±0.18 2 BOCK 80 CNTR e+ e− → hadrons1Radiative orretions evaluated following KURAEV 85.2Radiative orretions reevaluated by BUCHMUELLER 88 following KURAEV 85.



1619161916191619See key on page 885 Meson Partile Listings�(2S)�(2S) PARTIAL WIDTHS�(2S) PARTIAL WIDTHS�(2S) PARTIAL WIDTHS�(2S) PARTIAL WIDTHS�(e+ e−) �5�(e+ e−) �5�(e+ e−) �5�(e+ e−) �5VALUE (keV) DOCUMENT ID0.612±0.011 OUR EVALUATION0.612±0.011 OUR EVALUATION0.612±0.011 OUR EVALUATION0.612±0.011 OUR EVALUATION�(2S) BRANCHING RATIOS�(2S) BRANCHING RATIOS�(2S) BRANCHING RATIOS�(2S) BRANCHING RATIOS�(�(1S)π+π−
)/�total �1/��(�(1S)π+π−
)/�total �1/��(�(1S)π+π−
)/�total �1/��(�(1S)π+π−
)/�total �1/�Abbreviation MM in the COMMENT �eld below stands for missing mass.VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT17.85±0.26 OUR FIT17.85±0.26 OUR FIT17.85±0.26 OUR FIT17.85±0.26 OUR FIT17.92±0.26 OUR AVERAGE17.92±0.26 OUR AVERAGE17.92±0.26 OUR AVERAGE17.92±0.26 OUR AVERAGE16.8 ±1.1 ±1.3 906k 1 LEES 11C BABR e+ e− → π+π−X17.80±0.05±0.37 170k 2 LEES 11L BABR �(2S) → π+π−µ+µ−18.02±0.02±0.61 851k 3 BHARI 09 CLEO e+ e− → π+π− MM17.22±0.17±0.75 11.8K 4 AUBERT 08BP BABR e+ e− → γπ+π− ℓ+ ℓ−19.2 ±0.2 ±1.0 52.6k 5 ALEXANDER 98 CLE2 π+π− ℓ+ ℓ−, π+π− MM18.1 ±0.5 ±1.0 11.6k ALBRECHT 87 ARG e+ e− → π+π−MM16.9 ±4.0 GELPHMAN 85 CBAL e+ e− → e+ e−π+π−19.1 ±1.2 ±0.6 BESSON 84 CLEO π+π− MM18.9 ±2.6 FONSECA 84 CUSB e+ e− → ℓ+ ℓ−π+π−21 ±7 7 NICZYPORUK 81B LENA e+ e− → ℓ+ ℓ−π+π−1 LEES 11C reports [�(�(2S) → �(1S)π+π−

)/�total℄ × [B(�(3S) → �(2S)any-thing)℄ = (1.78 ± 0.02 ± 0.11)× 10−2 whih we divide by our best value B(�(3S) →�(2S)anything) = (10.6 ± 0.8)× 10−2. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.2Using B(�(1S) → µ+µ−) = (2.48 ± 0.05)%.3A weighted average of the inlusive and exlusive results.4Using B(�(2S) → e+ e−) = (1.91 ± 0.16)%, B(�(2S) → µ+µ−) = (1.93 ± 0.17)%and, �ee(�(2S)) = 0.612 ± 0.011 keV.5Using B(�(1S) → e+ e−) = (2.52 ± 0.17)% and B(�(1S) → µ+µ−) = (2.48 ±0.07)%.�(�(1S)π0π0)/�total �2/��(�(1S)π0π0)/�total �2/��(�(1S)π0π0)/�total �2/��(�(1S)π0π0)/�total �2/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT8.6 ±0.4 OUR AVERAGE8.6 ±0.4 OUR AVERAGE8.6 ±0.4 OUR AVERAGE8.6 ±0.4 OUR AVERAGE8.43±0.16±0.42 38k 1 BHARI 09 CLEO e+ e− → π0π0 ℓ+ ℓ−9.2 ±0.6 ±0.8 275 2 ALEXANDER 98 CLE2 e+ e− → π0π0 ℓ+ ℓ−9.5 ±1.9 ±1.9 25 ALBRECHT 87 ARG e+ e− → π0π0 ℓ+ ℓ−8.0 ±1.5 GELPHMAN 85 CBAL e+ e− → π0π0 ℓ+ ℓ−10.3 ±2.3 FONSECA 84 CUSB e+ e− → π0π0 ℓ+ ℓ−1Authors assume B(�(1S) → e+ e−) + B(�(1S) → µ+µ−) = 4.96%.2Using B(�(1S) → e+ e−) = (2.52 ± 0.17)% and B(�(1S) → µ+µ−) = (2.48 ±0.07)%.�(�(1S)π0π0)/�(�(1S)π+π−
) �2/�1�(�(1S)π0π0)/�(�(1S)π+π−
) �2/�1�(�(1S)π0π0)/�(�(1S)π+π−
) �2/�1�(�(1S)π0π0)/�(�(1S)π+π−
) �2/�1VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.462±0.037 1 BHARI 09 CLEO e+ e− → �(2S)1Not independent of other values reported by BHARI 09.�(τ+ τ−
)/�total �3/��(τ+ τ−
)/�total �3/��(τ+ τ−
)/�total �3/��(τ+ τ−
)/�total �3/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.00±0.21 OUR AVERAGE2.00±0.21 OUR AVERAGE2.00±0.21 OUR AVERAGE2.00±0.21 OUR AVERAGE2.00±0.12±0.18 22k 1 BESSON 07 CLEO e+ e− → �(2S) → τ+ τ−1.7 ±1.5 ±0.6 HAAS 84B CLEO e+ e− → τ+ τ−1BESSON 07 reports [�(�(2S) → τ+ τ−

)/�total℄ / [B(�(2S) → µ+µ−)℄ = 1.04 ±0.04± 0.05 whih we multiply by our best value B(�(2S) → µ+µ−) = (1.93± 0.17)×10−2. Our �rst error is their experiment's error and our seond error is the systematierror from using our best value.�(µ+µ−
)/�total �4/��(µ+µ−
)/�total �4/��(µ+µ−
)/�total �4/��(µ+µ−
)/�total �4/�VALUE CL% EVTS DOCUMENT ID TECN COMMENT0.0193±0.0017 OUR AVERAGE0.0193±0.0017 OUR AVERAGE0.0193±0.0017 OUR AVERAGE0.0193±0.0017 OUR AVERAGE Error inludes sale fator of 2.2. See the ideogrambelow.0.0203±0.0003±0.0008 120k ADAMS 05 CLEO e+ e− → µ+µ−0.0122±0.0028±0.0019 1 KOBEL 92 CBAL e+ e− → µ+µ−0.0138±0.0025±0.0015 KAARSBERG 89 CSB2 e+ e− → µ+µ−0.009 ±0.006 ±0.006 2 ALBRECHT 85 ARG e+ e− → µ+µ−0.018 ±0.008 ±0.005 HAAS 84B CLEO e+ e− → µ+µ−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.038 90 NICZYPORUK 81C LENA e+ e− → µ+µ−1Taking into aount interferene between the resonane and ontinuum.2Re-evaluated using B(�(1S) → µ+µ−) = 0.026.

WEIGHTED AVERAGE
0.0193±0.0017 (Error scaled by 2.2)

HAAS 84B CLEO
ALBRECHT 85 ARG
KAARSBERG 89 CSB2 3.5
KOBEL 92 CBAL 4.4
ADAMS 05 CLEO 1.5

χ2

       9.3
(Confidence Level = 0.0094)

0 0.005 0.01 0.015 0.02 0.025 0.03�(µ+µ−
)/�total�(τ+ τ−

)/�(µ+µ−
) �3/�4�(τ+ τ−

)/�(µ+µ−
) �3/�4�(τ+ τ−

)/�(µ+µ−
) �3/�4�(τ+ τ−

)/�(µ+µ−
) �3/�4VALUE EVTS DOCUMENT ID TECN COMMENT1.04±0.04±0.051.04±0.04±0.051.04±0.04±0.051.04±0.04±0.05 22k BESSON 07 CLEO e+ e− → �(2S)�(�(1S)π0)/�total �6/��(�(1S)π0)/�total �6/��(�(1S)π0)/�total �6/��(�(1S)π0)/�total �6/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 4 90 1 TAMPONI 13 BELL e+ e− → �(1S)π0
< 18 90 2 HE 08A CLEO e+ e− → ℓ+ ℓ− γ γ

<110 90 ALEXANDER 98 CLE2 e+ e− → ℓ+ ℓ− γ γ

<800 90 LURZ 87 CBAL e+ e− → ℓ+ ℓ− γ γ1TAMPONI 13 reports [�(�(2S) → �(1S)π0)/�total℄ / [B(�(2S) → �(1S)π+π−)℄
< 2.3 × 10−4 whih we multiply by our best value B(�(2S) → �(1S)π+π−) =17.85 × 10−2.2Authors assume B(�(1S) → e+ e−) + B(�(1S) → µ+µ−) = 4.96%.�(�(1S)π0)/�(�(1S)π+π−

) �6/�1�(�(1S)π0)/�(�(1S)π+π−
) �6/�1�(�(1S)π0)/�(�(1S)π+π−
) �6/�1�(�(1S)π0)/�(�(1S)π+π−
) �6/�1VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<2.3<2.3<2.3<2.3 90 TAMPONI 13 BELL e+ e− → �(1S)π0�(�(1S)η)/�total �7/��(�(1S)η)/�total �7/��(�(1S)η)/�total �7/��(�(1S)η)/�total �7/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT2.9 ±0.4 OUR FIT2.9 ±0.4 OUR FIT2.9 ±0.4 OUR FIT2.9 ±0.4 OUR FIT Error inludes sale fator of 2.0.2.9 ±0.4 OUR AVERAGE2.9 ±0.4 OUR AVERAGE2.9 ±0.4 OUR AVERAGE2.9 ±0.4 OUR AVERAGE Error inludes sale fator of 1.9. See the ideogram below.2.39±0.31±0.14 112 1 LEES 11L BABR �(2S) → ℓ+ ℓ− η2.1 +0.7
−0.6 ±0.3 14 2 HE 08A CLEO e+ e− → ℓ+ ℓ− η

• • • We use the following data for averages but not for �ts. • • •3.55±0.32±0.05 241 3 TAMPONI 13 BELL e+ e− → �(1S)η
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 9 90 1,4 AUBERT 08BP BABR e+ e− → γπ+π−π0 ℓ+ ℓ−
< 28 90 ALEXANDER98 CLE2 e+ e− → ℓ+ ℓ− η

< 50 90 ALBRECHT 87 ARG e+ e− → π+π− ℓ+ ℓ−MM
< 70 90 LURZ 87 CBAL e+ e− → ℓ+ ℓ− (γ γ , 3π0)
< 100 90 BESSON 84 CLEO e+ e− → π+π− ℓ+ ℓ−MM
< 20 90 FONSECA 84 CUSB e+ e− →

ℓ+ ℓ− (γ γ ,π+π−π0)
WEIGHTED AVERAGE
2.9±0.4 (Error scaled by 1.9)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

HE 08A CLEO 1.2
LEES 11L BABR 2.5
TAMPONI 13 BELL 3.8

χ2

       7.4
(Confidence Level = 0.024)

0 2 4 6 8�(�(1S)η)/�total (units 10−4)



1620162016201620MesonPartile Listings�(2S)1Using B(�(1S) → e+ e−) = (2.38 ± 0.11)% and B(�(1S) → µ+µ−) = (2.48 ±0.05)%.2Authors assume B(�(1S) → e+ e−) + B(�(1S) → µ+µ−) = 4.96%.3TAMPONI 13 reports [�(�(2S) → �(1S)η)/�total℄ / [B(�(2S) → �(1S)π+π−)℄= (1.99 ± 0.14 ± 0.11) × 10−3 whih we multiply by our best value B(�(2S) →�(1S)π+π−) = (17.85 ± 0.26)× 10−2. Our �rst error is their experiment's error andour seond error is the systemati error from using our best value.4Using �ee(�(2S)) = 0.612 ± 0.011 keV.�(�(1S)η)/�(�(1S)π+π−
) �7/�1�(�(1S)η)/�(�(1S)π+π−
) �7/�1�(�(1S)η)/�(�(1S)π+π−
) �7/�1�(�(1S)η)/�(�(1S)π+π−
) �7/�1VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT1.64±0.25 OUR FIT1.64±0.25 OUR FIT1.64±0.25 OUR FIT1.64±0.25 OUR FIT Error inludes sale fator of 2.0.1.99±0.14±0.111.99±0.14±0.111.99±0.14±0.111.99±0.14±0.11 241 TAMPONI 13 BELL e+ e− → �(1S)η

• • • We do not use the following data for averages, �ts, limits, et. • • •1.35±0.17±0.08 1 LEES 11L BABR �(2S) → (π+π−)(γ γ)µ+ µ−
< 5.2 90 2 AUBERT 08BP BABR e+ e− → γπ+π− (π0)ℓ+ ℓ−1Not independent of other values reported by LEES 11L.2Not independent of other values reported by AUBERT 08BP.�(�(1S)π0)/�(�(1S)η) �6/�7�(�(1S)π0)/�(�(1S)η) �6/�7�(�(1S)π0)/�(�(1S)η) �6/�7�(�(1S)π0)/�(�(1S)η) �6/�7VALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.13 90 TAMPONI 13 BELL e+ e− → �(1S)π0�(J/ψ(1S) anything)/�total �8/��(J/ψ(1S) anything)/�total �8/��(J/ψ(1S) anything)/�total �8/��(J/ψ(1S) anything)/�total �8/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.006<0.006<0.006<0.006 90 MASCHMANN 90 CBAL e+ e− → hadrons�(J/ψ(1S)η)/�total �9/��(J/ψ(1S)η)/�total �9/��(J/ψ(1S)η)/�total �9/��(J/ψ(1S)η)/�total �9/�VALUE CL% DOCUMENT ID TECN COMMENT
<5.4× 10−6<5.4× 10−6<5.4× 10−6<5.4× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)χ0)/�total �10/��(J/ψ(1S)χ0)/�total �10/��(J/ψ(1S)χ0)/�total �10/��(J/ψ(1S)χ0)/�total �10/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.4× 10−6<3.4× 10−6<3.4× 10−6<3.4× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)χ1)/�total �11/��(J/ψ(1S)χ1)/�total �11/��(J/ψ(1S)χ1)/�total �11/��(J/ψ(1S)χ1)/�total �11/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.2× 10−6<1.2× 10−6<1.2× 10−6<1.2× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)χ2)/�total �12/��(J/ψ(1S)χ2)/�total �12/��(J/ψ(1S)χ2)/�total �12/��(J/ψ(1S)χ2)/�total �12/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.0× 10−6<2.0× 10−6<2.0× 10−6<2.0× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)η (2S))/�total �13/��(J/ψ(1S)η (2S))/�total �13/��(J/ψ(1S)η (2S))/�total �13/��(J/ψ(1S)η (2S))/�total �13/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.5× 10−6<2.5× 10−6<2.5× 10−6<2.5× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)X (3940))/�total �14/��(J/ψ(1S)X (3940))/�total �14/��(J/ψ(1S)X (3940))/�total �14/��(J/ψ(1S)X (3940))/�total �14/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.0× 10−6<2.0× 10−6<2.0× 10−6<2.0× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(J/ψ(1S)X (4160))/�total �15/��(J/ψ(1S)X (4160))/�total �15/��(J/ψ(1S)X (4160))/�total �15/��(J/ψ(1S)X (4160))/�total �15/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.0× 10−6<2.0× 10−6<2.0× 10−6<2.0× 10−6 90 YANG 14 BELL e+ e− → J/ψX�(χ1 anything)/�total �16/��(χ1 anything)/�total �16/��(χ1 anything)/�total �16/��(χ1 anything)/�total �16/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.24±0.44±0.202.24±0.44±0.202.24±0.44±0.202.24±0.44±0.20 376 JIA 17 BELL �(2S) → γ J/ψ(1S)�(χ1(1P)0Xtetra

)/�total �17/��(χ1(1P)0Xtetra

)/�total �17/��(χ1(1P)0Xtetra

)/�total �17/��(χ1(1P)0Xtetra

)/�total �17/�VALUE CL% DOCUMENT ID TECN COMMENT
<36.7× 10−6<36.7× 10−6<36.7× 10−6<36.7× 10−6 90 1 JIA 17A BELL e+ e− → hadrons1 For a tetraquark state Xtetra, with mass in the range 1.16{2.46 GeV and width in therange 0{0.3 GeV. Measured 90% CL limits as a funtion of Xtetra mass and width rangefrom 4.4× 10−6 to 36.7× 10−6.�(χ2 anything)/�total �18/��(χ2 anything)/�total �18/��(χ2 anything)/�total �18/��(χ2 anything)/�total �18/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT2.28±0.73±0.342.28±0.73±0.342.28±0.73±0.342.28±0.73±0.34 JIA 17 BELL �(2S) → γ J/ψ(1S)�(ψ(2S)η)/�total �19/��(ψ(2S)η)/�total �19/��(ψ(2S)η)/�total �19/��(ψ(2S)η)/�total �19/�VALUE CL% DOCUMENT ID TECN COMMENT
<5.1× 10−6<5.1× 10−6<5.1× 10−6<5.1× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)χ0)/�total �20/��(ψ(2S)χ0)/�total �20/��(ψ(2S)χ0)/�total �20/��(ψ(2S)χ0)/�total �20/�VALUE CL% DOCUMENT ID TECN COMMENT
<4.7× 10−6<4.7× 10−6<4.7× 10−6<4.7× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)χ1)/�total �21/��(ψ(2S)χ1)/�total �21/��(ψ(2S)χ1)/�total �21/��(ψ(2S)χ1)/�total �21/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.5× 10−6<2.5× 10−6<2.5× 10−6<2.5× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X

�(ψ(2S)χ2)/�total �22/��(ψ(2S)χ2)/�total �22/��(ψ(2S)χ2)/�total �22/��(ψ(2S)χ2)/�total �22/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.9× 10−6<1.9× 10−6<1.9× 10−6<1.9× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)η (2S))/�total �23/��(ψ(2S)η (2S))/�total �23/��(ψ(2S)η (2S))/�total �23/��(ψ(2S)η (2S))/�total �23/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.3× 10−6<3.3× 10−6<3.3× 10−6<3.3× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)X (3940))/�total �24/��(ψ(2S)X (3940))/�total �24/��(ψ(2S)X (3940))/�total �24/��(ψ(2S)X (3940))/�total �24/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.9× 10−6<3.9× 10−6<3.9× 10−6<3.9× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(ψ(2S)X (4160))/�total �25/��(ψ(2S)X (4160))/�total �25/��(ψ(2S)X (4160))/�total �25/��(ψ(2S)X (4160))/�total �25/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.9× 10−6<3.9× 10−6<3.9× 10−6<3.9× 10−6 90 YANG 14 BELL e+ e− → ψ(2S)X�(2H anything)/�total �26/��(2H anything)/�total �26/��(2H anything)/�total �26/��(2H anything)/�total �26/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.78+0.30

−0.26 OUR AVERAGE2.78+0.30
−0.26 OUR AVERAGE2.78+0.30
−0.26 OUR AVERAGE2.78+0.30
−0.26 OUR AVERAGE Error inludes sale fator of 1.2.2.64±0.11+0.26

−0.21 LEES 14G BABR e+ e− → 2H X3.37±0.50±0.25 58 ASNER 07 CLEO e+ e− → 2H X�(g g g)/�total �28/��(g g g)/�total �28/��(g g g)/�total �28/��(g g g)/�total �28/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT58.8±1.258.8±1.258.8±1.258.8±1.2 6M 1 BESSON 06A CLEO �(2S) → hadrons1Calulated using the value �(γ g g)/�(g g g) = (3.18 ± 0.04 ± 0.22 ± 0.41)% fromBESSON 06A and PDG 08 values of B(π+π−�(1S)) = (18.1± 0.4)%, B(π0π0�(1S))= (8.6±0.4)%, B(µ+µ−) = (1.93±0.17)%, and Rhadrons = 3.51. The statistial erroris negligible and the systemati error is partially orrelated with that of �(γ g g)/�totalmeasurement of BESSON 06A.�(γ g g)/�(g g g) �29/�28�(γ g g)/�(g g g) �29/�28�(γ g g)/�(g g g) �29/�28�(γ g g)/�(g g g) �29/�28VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT3.18±0.04±0.473.18±0.04±0.473.18±0.04±0.473.18±0.04±0.47 6M BESSON 06A CLEO �(2S) → (γ +) hadrons�(φK+K−)/�total �30/��(φK+K−)/�total �30/��(φK+K−)/�total �30/��(φK+K−)/�total �30/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT1.58±0.33±0.181.58±0.33±0.181.58±0.33±0.181.58±0.33±0.18 58 SHEN 12A BELL �(1S) → 2(K+K−)�(ωπ+π−
)/�total �31/��(ωπ+π−
)/�total �31/��(ωπ+π−
)/�total �31/��(ωπ+π−
)/�total �31/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<2.58<2.58<2.58<2.58 90 SHEN 12A BELL �(1S) → 2(π+π−)π0�(K∗(892)0K−π++ ..)/�total �32/��(K∗(892)0K−π++ ..)/�total �32/��(K∗(892)0K−π++ ..)/�total �32/��(K∗(892)0K−π++ ..)/�total �32/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT2.32±0.40±0.542.32±0.40±0.542.32±0.40±0.542.32±0.40±0.54 135 SHEN 12A BELL �(1S) → K+K−π+π−�(φ f ′2(1525))/�total �33/��(φ f ′2(1525))/�total �33/��(φ f ′2(1525))/�total �33/��(φ f ′2(1525))/�total �33/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<1.33<1.33<1.33<1.33 90 SHEN 12A BELL �(1S) → 2(K+K−)�(ω f2(1270))/�total �34/��(ω f2(1270))/�total �34/��(ω f2(1270))/�total �34/��(ω f2(1270))/�total �34/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<0.57<0.57<0.57<0.57 90 SHEN 12A BELL �(1S) → 2(π+π−)π0�(ρ(770)a2(1320))/�total �35/��(ρ(770)a2(1320))/�total �35/��(ρ(770)a2(1320))/�total �35/��(ρ(770)a2(1320))/�total �35/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<0.88<0.88<0.88<0.88 90 SHEN 12A BELL �(1S) → 2(π+π−)π0�(K∗(892)0K∗2(1430)0+ ..)/�total �36/��(K∗(892)0K∗2(1430)0+ ..)/�total �36/��(K∗(892)0K∗2(1430)0+ ..)/�total �36/��(K∗(892)0K∗2(1430)0+ ..)/�total �36/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT1.53±0.52±0.191.53±0.52±0.191.53±0.52±0.191.53±0.52±0.19 32 SHEN 12A BELL �(1S) → K+K−π+π−�(K1(1270)±K∓)/�total �37/��(K1(1270)±K∓)/�total �37/��(K1(1270)±K∓)/�total �37/��(K1(1270)±K∓)/�total �37/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<3.22<3.22<3.22<3.22 90 SHEN 12A BELL �(1S) → K+K−π+π−�(K1(1400)±K∓)/�total �38/��(K1(1400)±K∓)/�total �38/��(K1(1400)±K∓)/�total �38/��(K1(1400)±K∓)/�total �38/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<0.83<0.83<0.83<0.83 90 SHEN 12A BELL �(1S) → K+K−π+π−�(b1(1235)±π∓

)/�total �39/��(b1(1235)±π∓
)/�total �39/��(b1(1235)±π∓
)/�total �39/��(b1(1235)±π∓
)/�total �39/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<0.40<0.40<0.40<0.40 90 SHEN 12A BELL �(1S) → 2(π+π−)π0�(ρπ)/�total �40/��(ρπ)/�total �40/��(ρπ)/�total �40/��(ρπ)/�total �40/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<1.16<1.16<1.16<1.16 90 SHEN 13 BELL �(2S) → π+π−π0



1621162116211621See key on page 885 MesonPartile Listings�(2S)�(π+π−π0)/�total �41/��(π+π−π0)/�total �41/��(π+π−π0)/�total �41/��(π+π−π0)/�total �41/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<0.80<0.80<0.80<0.80 90 SHEN 13 BELL �(2S) → π+π−π0�(ωπ0)/�total �42/��(ωπ0)/�total �42/��(ωπ0)/�total �42/��(ωπ0)/�total �42/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<1.63<1.63<1.63<1.63 90 SHEN 13 BELL �(2S) → π+π−π0π0�(π+π−π0π0)/�total �43/��(π+π−π0π0)/�total �43/��(π+π−π0π0)/�total �43/��(π+π−π0π0)/�total �43/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT13.0±1.9±2.113.0±1.9±2.113.0±1.9±2.113.0±1.9±2.1 261 ± 37 SHEN 13 BELL �(2S) → π+π−π0π0�(K0S K+π−+ ..)/�total �44/��(K0S K+π−+ ..)/�total �44/��(K0S K+π−+ ..)/�total �44/��(K0S K+π−+ ..)/�total �44/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT1.14±0.30±0.131.14±0.30±0.131.14±0.30±0.131.14±0.30±0.13 40 ± 10 SHEN 13 BELL �(2S) → K0S K−π+
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.2 90 1 DOBBS 12A �(2S) → K0S K−π+1Obtained by analyzing CLEO III data but not authored by the CLEO Collaboration.�(K∗(892)0K0+ ..)/�total �45/��(K∗(892)0K0+ ..)/�total �45/��(K∗(892)0K0+ ..)/�total �45/��(K∗(892)0K0+ ..)/�total �45/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<4.22<4.22<4.22<4.22 90 SHEN 13 BELL �(2S) → K0S K−π+�(K∗(892)−K++ ..)/�total �46/��(K∗(892)−K++ ..)/�total �46/��(K∗(892)−K++ ..)/�total �46/��(K∗(892)−K++ ..)/�total �46/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<1.45<1.45<1.45<1.45 90 SHEN 13 BELL �(2S) → K0S K−π+�(f1(1285)anything)/�total �47/��(f1(1285)anything)/�total �47/��(f1(1285)anything)/�total �47/��(f1(1285)anything)/�total �47/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.20±1.50±0.632.20±1.50±0.632.20±1.50±0.632.20±1.50±0.63 2.9k JIA 17A BELL e+ e− → hadrons�(f1(1285)Xtetra

)/�total �48/��(f1(1285)Xtetra

)/�total �48/��(f1(1285)Xtetra

)/�total �48/��(f1(1285)Xtetra

)/�total �48/�VALUE CL% DOCUMENT ID TECN COMMENT
<64.7× 10−6<64.7× 10−6<64.7× 10−6<64.7× 10−6 90 1 JIA 17A BELL e+ e− → hadrons1 For a tetraquark state Xtetra, with mass in the range 1.16{2.46 GeV and width in therange 0{0.3 GeV. Measured 90% CL limits as a funtion of Xtetra mass and width rangefrom 7.8× 10−6 to 64.7× 10−6.�(Sum of 100 exlusive modes)/�total �49/��(Sum of 100 exlusive modes)/�total �49/��(Sum of 100 exlusive modes)/�total �49/��(Sum of 100 exlusive modes)/�total �49/�VALUE (units 10−2) DOCUMENT ID COMMENT0.29±0.030.29±0.030.29±0.030.29±0.03 1,2 DOBBS 12A �(2S) → hadrons1DOBBS 12A presents individual exlusive branhing frations or upper limits for 100modes of four to ten pions, kaons, or protons.2Obtained by analyzing CLEO III data but not authored by the CLEO Collaboration.�(γχb1(1P))/�total �50/��(γχb1(1P))/�total �50/��(γχb1(1P))/�total �50/��(γχb1(1P))/�total �50/�VALUE EVTS DOCUMENT ID TECN COMMENT0.069 ±0.004 OUR AVERAGE0.069 ±0.004 OUR AVERAGE0.069 ±0.004 OUR AVERAGE0.069 ±0.004 OUR AVERAGE0.0693±0.0012±0.0041 407k ARTUSO 05 CLEO e+ e− → γX0.069 ±0.005 ±0.009 EDWARDS 99 CLE2 �(2S) → γχ(1P)0.091 ±0.018 ±0.022 ALBRECHT 85E ARG e+ e− → γ onv. X0.065 ±0.007 ±0.012 NERNST 85 CBAL e+ e− → γX0.080 ±0.017 ±0.016 HAAS 84 CLEO e+ e− → γ onv. X0.059 ±0.014 KLOPFEN... 83 CUSB e+ e− → γX�(γχb2(1P))/�total �51/��(γχb2(1P))/�total �51/��(γχb2(1P))/�total �51/��(γχb2(1P))/�total �51/�VALUE EVTS DOCUMENT ID TECN COMMENT0.0715±0.0035 OUR AVERAGE0.0715±0.0035 OUR AVERAGE0.0715±0.0035 OUR AVERAGE0.0715±0.0035 OUR AVERAGE0.0724±0.0011±0.0040 410k ARTUSO 05 CLEO e+ e− → γX0.074 ±0.005 ±0.008 EDWARDS 99 CLE2 �(2S) → γχ(1P)0.098 ±0.021 ±0.024 ALBRECHT 85E ARG e+ e− → γ onv. X0.058 ±0.007 ±0.010 NERNST 85 CBAL e+ e− → γX0.102 ±0.018 ±0.021 HAAS 84 CLEO e+ e− → γ onv. X0.061 ±0.014 KLOPFEN... 83 CUSB e+ e− → γX�(γχb0(1P))/�total �52/��(γχb0(1P))/�total �52/��(γχb0(1P))/�total �52/��(γχb0(1P))/�total �52/�VALUE EVTS DOCUMENT ID TECN COMMENT0.038 ±0.004 OUR AVERAGE0.038 ±0.004 OUR AVERAGE0.038 ±0.004 OUR AVERAGE0.038 ±0.004 OUR AVERAGE0.0375±0.0012±0.0047 198k ARTUSO 05 CLEO e+ e− → γX0.034 ±0.005 ±0.006 EDWARDS 99 CLE2 �(2S) → γχ(1P)0.064 ±0.014 ±0.016 ALBRECHT 85E ARG e+ e− → γ onv. X0.036 ±0.008 ±0.009 NERNST 85 CBAL e+ e− → γX0.044 ±0.023 ±0.009 HAAS 84 CLEO e+ e− → γ onv. X
• • • We do not use the following data for averages, �ts, limits, et. • • •0.035 ±0.014 KLOPFEN... 83 CUSB e+ e− → γX

�(γ f0(1710))/�total �53/��(γ f0(1710))/�total �53/��(γ f0(1710))/�total �53/��(γ f0(1710))/�total �53/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<59<59<59<59 90 1 ALBRECHT 89 ARG �(2S) → γK+K−
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 5.9 90 2 ALBRECHT 89 ARG �(2S) → γπ+π−1Re-evaluated assuming B(f0(1710) → K+K−) = 0.19.2 Inludes unknown branhing ratio of f0(1710) → π+π−.�(γ f ′2(1525))/�total �54/��(γ f ′2(1525))/�total �54/��(γ f ′2(1525))/�total �54/��(γ f ′2(1525))/�total �54/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<53<53<53<53 90 1 ALBRECHT 89 ARG �(2S) → γK+K−1Re-evaluated assuming B(f ′2(1525) → K K) = 0.71.�(γ f2(1270))/�total �55/��(γ f2(1270))/�total �55/��(γ f2(1270))/�total �55/��(γ f2(1270))/�total �55/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<24.1<24.1<24.1<24.1 90 1 ALBRECHT 89 ARG �(2S) → γπ+π−1Using B(f2(1270) → ππ) = 0.84.�(γ fJ (2220))/�total �56/��(γ fJ (2220))/�total �56/��(γ fJ (2220))/�total �56/��(γ fJ (2220))/�total �56/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<6.8 90 1 ALBRECHT 89 ARG �(2S) → γK+K−1 Inludes unknown branhing ratio of fJ (2220) → K+K−.�(γ η (1S))/�total �57/��(γ η (1S))/�total �57/��(γ η (1S))/�total �57/��(γ η (1S))/�total �57/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.7× 10−5<2.7× 10−5<2.7× 10−5<2.7× 10−5 90 WANG 11B BELL �(2S) → γX�(γχ0)/�total �58/��(γχ0)/�total �58/��(γχ0)/�total �58/��(γχ0)/�total �58/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.0× 10−4<1.0× 10−4<1.0× 10−4<1.0× 10−4 90 WANG 11B BELL �(2S) → γX�(γχ1)/�total �59/��(γχ1)/�total �59/��(γχ1)/�total �59/��(γχ1)/�total �59/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.6× 10−6<3.6× 10−6<3.6× 10−6<3.6× 10−6 90 WANG 11B BELL �(2S) → γX�(γχ2)/�total �60/��(γχ2)/�total �60/��(γχ2)/�total �60/��(γχ2)/�total �60/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.5× 10−5<1.5× 10−5<1.5× 10−5<1.5× 10−5 90 WANG 11B BELL �(2S) → γX�(γχ1(3872)→ π+π− J/ψ)/�total �61/��(γχ1(3872)→ π+π− J/ψ)/�total �61/��(γχ1(3872)→ π+π− J/ψ)/�total �61/��(γχ1(3872)→ π+π− J/ψ)/�total �61/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.8× 10−6<0.8× 10−6<0.8× 10−6<0.8× 10−6 90 WANG 11B BELL �(2S) → γX�(γχ1(3872)→ π+π−π0 J/ψ)/�total �62/��(γχ1(3872)→ π+π−π0 J/ψ)/�total �62/��(γχ1(3872)→ π+π−π0 J/ψ)/�total �62/��(γχ1(3872)→ π+π−π0 J/ψ)/�total �62/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.4× 10−6<2.4× 10−6<2.4× 10−6<2.4× 10−6 90 WANG 11B BELL �(2S) → γX�(γX (3915)→ ωJ/ψ)/�total �63/��(γX (3915)→ ωJ/ψ)/�total �63/��(γX (3915)→ ωJ/ψ)/�total �63/��(γX (3915)→ ωJ/ψ)/�total �63/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.8× 10−6<2.8× 10−6<2.8× 10−6<2.8× 10−6 90 WANG 11B BELL �(2S) → γX�(γχ1(4140)→ φJ/ψ)/�total �64/��(γχ1(4140)→ φJ/ψ)/�total �64/��(γχ1(4140)→ φJ/ψ)/�total �64/��(γχ1(4140)→ φJ/ψ)/�total �64/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.2× 10−6<1.2× 10−6<1.2× 10−6<1.2× 10−6 90 WANG 11B BELL �(2S) → γX�(γX (4350)→ φJ/ψ)/�total �65/��(γX (4350)→ φJ/ψ)/�total �65/��(γX (4350)→ φJ/ψ)/�total �65/��(γX (4350)→ φJ/ψ)/�total �65/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.3× 10−6<1.3× 10−6<1.3× 10−6<1.3× 10−6 90 WANG 11B BELL �(2S) → γX�(γ ηb(1S))/�total �66/��(γ ηb(1S))/�total �66/��(γ ηb(1S))/�total �66/��(γ ηb(1S))/�total �66/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT3.9±1.1+1.1

−0.93.9±1.1+1.1
−0.93.9±1.1+1.1
−0.93.9±1.1+1.1
−0.9 13 ± 5k 1 AUBERT 09AQ BABR �(2S) → γX

• • • We do not use the following data for averages, �ts, limits, et. • • •
<21 90 LEES 11J BABR �(2S) → X γ

< 8.4 90 1 BONVICINI 10 CLEO �(2S) → γX
< 5.1 90 2 ARTUSO 05 CLEO e+ e− → γX1Assuming �ηb(1S) = 10 MeV.2 Superseded by BONVICINI 10.�(γ ηb(1S)→ γSum of 26 exlusive modes)/�total �67/��(γ ηb(1S)→ γSum of 26 exlusive modes)/�total �67/��(γ ηb(1S)→ γSum of 26 exlusive modes)/�total �67/��(γ ηb(1S)→ γSum of 26 exlusive modes)/�total �67/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.7× 10−6<3.7× 10−6<3.7× 10−6<3.7× 10−6 90 SANDILYA 13 BELL �(2S) → γ hadrons



1622162216221622MesonPartile Listings�(2S),�2(1D),χb0(2P)�(γX b b → γSum of 26 exlusive modes)/�total �68/��(γX b b → γSum of 26 exlusive modes)/�total �68/��(γX b b → γSum of 26 exlusive modes)/�total �68/��(γX b b → γSum of 26 exlusive modes)/�total �68/�VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT
< 4.9< 4.9< 4.9< 4.9 90 SANDILYA 13 BELL �(2S) → γ hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •46.2+29.7

−14.2±10.6 10 1 DOBBS 12 �(2S) → γ hadrons1Obtained by analyzing CLEO III data but not authored by the CLEO Collaboration.�(γX → γ+ ≥ 4 prongs)/�total �69/��(γX → γ+ ≥ 4 prongs)/�total �69/��(γX → γ+ ≥ 4 prongs)/�total �69/��(γX → γ+ ≥ 4 prongs)/�total �69/�(1.5 GeV < mX < 5.0 GeV)VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.95<1.95<1.95<1.95 95 ROSNER 07A CLEO e+ e− → γX�(γA0 → γ hadrons)/�total �70/��(γA0 → γ hadrons)/�total �70/��(γA0 → γ hadrons)/�total �70/��(γA0 → γ hadrons)/�total �70/�(0.3 GeV < mA0 < 7 GeV)VALUE CL% DOCUMENT ID TECN COMMENT
<8× 10−5<8× 10−5<8× 10−5<8× 10−5 90 1 LEES 11H BABR �(2S) → γ hadrons1 For a narrow salar or pseudosalar A0, exluding known resonanes, with mass in therange 0.3{7 GeV. Measured 90% CL limits as a funtion of mA0 range from 1 × 10−6to 8× 10−5.�(γ a01 → γµ+µ−

)/�total �71/��(γ a01 → γµ+µ−
)/�total �71/��(γ a01 → γµ+µ−
)/�total �71/��(γ a01 → γµ+µ−
)/�total �71/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<8.3<8.3<8.3<8.3 90 1 AUBERT 09Z BABR e+ e− → γ a01 → γµ+µ−1For a narrow salar or pseudosalar a01 with mass in the range 212{9300 MeV, exludingJ/ψ and ψ(2S). Measured 90% CL limits as a funtion of ma01 range from 0.26{8.3×10−6. LEPTON FAMILY NUMBER (LF) VIOLATING MODESLEPTON FAMILY NUMBER (LF) VIOLATING MODESLEPTON FAMILY NUMBER (LF) VIOLATING MODESLEPTON FAMILY NUMBER (LF) VIOLATING MODES�(e± τ∓
)/�total �72/��(e± τ∓
)/�total �72/��(e± τ∓
)/�total �72/��(e± τ∓
)/�total �72/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<3.2<3.2<3.2<3.2 90 LEES 10B BABR e+ e− → e± τ∓�(µ± τ∓
)/�total �73/��(µ± τ∓
)/�total �73/��(µ± τ∓
)/�total �73/��(µ± τ∓
)/�total �73/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

< 3.3< 3.3< 3.3< 3.3 90 LEES 10B BABR e+ e− → µ± τ∓
• • • We do not use the following data for averages, �ts, limits, et. • • •
<14.4 95 LOVE 08A CLEO e+ e− → µ± τ∓�(2S) Cross-Partile Branhing Ratios�(2S) Cross-Partile Branhing Ratios�(2S) Cross-Partile Branhing Ratios�(2S) Cross-Partile Branhing RatiosB(�(2S) → π+π−) × B(�(3S) → �(2S)X )B(�(2S) → π+π−) × B(�(3S) → �(2S)X )B(�(2S) → π+π−) × B(�(3S) → �(2S)X )B(�(2S) → π+π−) × B(�(3S) → �(2S)X )VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.78±0.02±0.111.78±0.02±0.111.78±0.02±0.111.78±0.02±0.11 906k LEES 11C BABR e+ e− → π+π−X�(2S) REFERENCES�(2S) REFERENCES�(2S) REFERENCES�(2S) REFERENCESJIA 17 PR D95 012001 S. Jia et al. (BELLE Collab.)JIA 17A PR D96 112002 S. Jia et al. (BELLE Collab.)LEES 14G PR D89 111102 J.P. Lees et al. (BABAR Collab.)YANG 14 PR D90 112008 S.D. Yang et al. (BELLE Collab.)SANDILYA 13 PRL 111 112001 S. Sandilya et al. (BELLE Collab.)SHEN 13 PR D88 011102 C.P. Shen et al. (BELLE Collab.)TAMPONI 13 PR D87 011104 U. Tamponi et al. (BELLE Collab.)DOBBS 12 PRL 109 082001 S. Dobbs et al.DOBBS 12A PR D86 052003 S. Dobbs et al.SHEN 12A PR D86 031102 C.P. Shen et al. (BELLE Collab.)LEES 11C PR D84 011104 J.P. Lees et al. (BABAR Collab.)LEES 11H PRL 107 221803 J.P. Lees et al. (BABAR Collab.)LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)LEES 11L PR D84 092003 J.P. Lees et al. (BABAR Collab.)WANG 11B PR D84 071107 X.L. Wang et al. (BELLE Collab.)BONVICINI 10 PR D81 031104 G. Bonviini et al. (CLEO Collab.)LEES 10B PRL 104 151802 J.P. Lees et al. (BABAR Collab.)AUBERT 09AQ PRL 103 161801 B. Aubert et al. (BABAR Collab.)AUBERT 09Z PRL 103 081803 B. Aubert et al. (BABAR Collab.)BHARI 09 PR D79 011103 S.R. Bhari et al. (CLEO Collab.)AUBERT 08BP PR D78 112002 B. Aubert et al. (BABAR Collab.)HE 08A PRL 101 192001 Q. He et al. (CLEO Collab.)LOVE 08A PRL 101 201601 W. Love et al. (CLEO Collab.)PDG 08 PL B667 1 C. Amsler et al. (PDG Collab.)ASNER 07 PR D75 012009 D.M. Asner et al. (CLEO Collab.)BESSON 07 PRL 98 052002 D. Besson et al. (CLEO Collab.)ROSNER 07A PR D76 117102 J.L. Rosner et al. (CLEO Collab.)BESSON 06A PR D74 012003 D. Besson et al. (CLEO Collab.)ROSNER 06 PRL 96 092003 J.L. Rosner et al. (CLEO Collab.)ADAMS 05 PRL 94 012001 G.S. Adams et al. (CLEO Collab.)ARTUSO 05 PRL 94 032001 M. Artuso et al. (CLEO Collab.)ARTAMONOV 00 PL B474 427 A.S. Artamonov et al.EDWARDS 99 PR D59 032003 K.W. Edwards et al. (CLEO Collab.)ALEXANDER 98 PR D58 052004 J.P. Alexander et al. (CLEO Collab.)BARU 96 PRPL 267 71 S.E. Baru et al. (NOVO)KOBEL 92 ZPHY C53 193 M. Kobel et al. (Crystal Ball Collab.)MASCHMANN 90 ZPHY C46 555 W.S. Mashmann et al. (Crystal Ball Collab.)ALBRECHT 89 ZPHY C42 349 H. Albreht et al. (ARGUS Collab.)KAARSBERG 89 PRL 62 2077 T.M. Kaarsberg et al. (CUSB Collab.)BUCHMUEL... 88 HE e+ e− Physis 412 W. Buhmueller, S. Cooper (HANN, DESY, MIT)Editors: A. Ali and P. Soeding, World Sienti�, SingaporeJAKUBOWSKI 88 ZPHY C40 49 Z. Jakubowski et al. (Crystal Ball Collab.) IGJPCALBRECHT 87 ZPHY C35 283 H. Albreht et al. (ARGUS Collab.)COHEN 87 RMP 59 1121 E.R. Cohen, B.N. Taylor (RISC, NBS)LURZ 87 ZPHY C36 383 B. Lurz et al. (Crystal Ball Collab.)BARU 86B ZPHY C32 622 (erratum)S.E. Baru et al. (NOVO)ALBRECHT 85 ZPHY C28 45 H. Albreht et al. (ARGUS Collab.)

ALBRECHT 85E PL 160B 331 H. Albreht et al. (ARGUS Collab.)GELPHMAN 85 PR D32 2893 D. Gelphman et al. (Crystal Ball Collab.)KURAEV 85 SJNP 41 466 E.A. Kuraev, V.S. Fadin (NOVO)Translated from YAF 41 733.NERNST 85 PRL 54 2195 R. Nernst et al. (Crystal Ball Collab.)ARTAMONOV 84 PL 137B 272 A.S. Artamonov et al. (NOVO)BARBER 84 PL 135B 498 D.P. Barber et al. (DESY, ARGUS Collab.+)BESSON 84 PR D30 1433 D. Besson et al. (CLEO Collab.)FONSECA 84 NP B242 31 V. Fonsea et al. (CUSB Collab.)GILES 84B PR D29 1285 R. Giles et al. (CLEO Collab.)HAAS 84 PRL 52 799 J. Haas et al. (CLEO Collab.)HAAS 84B PR D30 1996 J. Haas et al. (CLEO Collab.)KLOPFEN... 83 PRL 51 160 C. Klopfenstein et al. (CUSB Collab.)ALBRECHT 82 PL 116B 383 H. Albreht et al. (DESY, DORT, HEIDH+)NICZYPORUK 81B PL 100B 95 B. Nizyporuk et al. (LENA Collab.)NICZYPORUK 81C PL 99B 169 B. Nizyporuk et al. (LENA Collab.)BOCK 80 ZPHY C6 125 P. Bok et al. (HEIDP, MPIM, DESY, HAMB)�2(1D) IG (JPC ) = 0−(2−−)was �(1D)First observed by BONVICINI 04 in the deay to γ γ�(1S) and on-�rmed by DEL-AMO-SANCHEZ 10R in the deay to π+π−�(1S).Data onsistent with JP = 2−. The states with J = 1 and 3 alsopossibly seen, but need on�rmation.�2(1D) MASS�2(1D) MASS�2(1D) MASS�2(1D) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT10163.7±1.4 OUR AVERAGE10163.7±1.4 OUR AVERAGE10163.7±1.4 OUR AVERAGE10163.7±1.4 OUR AVERAGE Error inludes sale fator of 1.7.10164.5±0.8±0.5 DEL-AMO-SA...10R BABR �(3S) → γ γπ+π− ℓ+ ℓ−10161.1±0.6±1.6 38 BONVICINI 04 CLE3 �(3S) → 4γ ℓ+ ℓ−�2(1D) DECAY MODES�2(1D) DECAY MODES�2(1D) DECAY MODES�2(1D) DECAY MODESMode Fration (�i /�)�1 γ γ�(1S) seen�2 γχbJ (1P) seen�3 η�(1S) not seen�4 π+π−�(1S) (6.6±1.6)× 10−3�2(1D) BRANCHING RATIOS�2(1D) BRANCHING RATIOS�2(1D) BRANCHING RATIOS�2(1D) BRANCHING RATIOS�(η�(1S))/�(γ γ�(1S)) �3/�1�(η�(1S))/�(γ γ�(1S)) �3/�1�(η�(1S))/�(γ γ�(1S)) �3/�1�(η�(1S))/�(γ γ�(1S)) �3/�1VALUE CL% DOCUMENT ID TECN COMMENT
<0.25<0.25<0.25<0.25 90 BONVICINI 04 CLE3 �(3S) → 4γ ℓ+ ℓ−�(π+π−�(1S))/�total �4/��(π+π−�(1S))/�total �4/��(π+π−�(1S))/�total �4/��(π+π−�(1S))/�total �4/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT0.66+0.15

−0.14±0.060.66+0.15
−0.14±0.060.66+0.15
−0.14±0.060.66+0.15
−0.14±0.06 1 DEL-AMO-SA...10R BABR �(3S) → γ γπ+π− ℓ+ ℓ−1Using theoretial preditions for B(χbJ (2P) → γ�2(1D)).�(π+π−�(1S))/�(γ γ�(1S)) �4/�1�(π+π−�(1S))/�(γ γ�(1S)) �4/�1�(π+π−�(1S))/�(γ γ�(1S)) �4/�1�(π+π−�(1S))/�(γ γ�(1S)) �4/�1VALUE CL% DOCUMENT ID TECN COMMENT

<1.2<1.2<1.2<1.2 90 2 BONVICINI 04 CLE3 �(3S) → 4γ ℓ+ ℓ−2Assuming J = 2. �2(1D) REFERENCES�2(1D) REFERENCES�2(1D) REFERENCES�2(1D) REFERENCESDEL-AMO-SA... 10R PR D82 111102 P. del Amo Sanhez et al. (BABAR Collab.)BONVICINI 04 PR D70 032001 G. Bonviini et al. (CLEO Collab.)
χb0(2P) IG (JPC ) = 0+(0 + +)J needs on�rmation.Observed in radiative deay of the �(3S), therefore C = +. Branh-ing ratio requires E1 transition, M1 is strongly disfavored, thereforeP = +.

χb0(2P) MASSχb0(2P) MASSχb0(2P) MASSχb0(2P) MASSVALUE (MeV) DOCUMENT ID10232.5±0.4±0.5 OUR EVALUATION10232.5±0.4±0.5 OUR EVALUATION10232.5±0.4±0.5 OUR EVALUATION10232.5±0.4±0.5 OUR EVALUATION From γ energy below, using �(3S) mass =10355.2 ± 0.5 MeVmχb1(2P) − mχb0(2P)mχb1(2P) − mχb0(2P)mχb1(2P) − mχb0(2P)mχb1(2P) − mχb0(2P)VALUE (MeV) DOCUMENT ID TECN COMMENT23.8±1.723.8±1.723.8±1.723.8±1.7 LEES 14M BABR �(3S) → γ γµ+µ−
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χb0(2P)

γ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT121.9 ±0.4 OUR EVALUATION121.9 ±0.4 OUR EVALUATION121.9 ±0.4 OUR EVALUATION121.9 ±0.4 OUR EVALUATION Treating systemati errors as orrelated122.2 ±0.5 OUR AVERAGE122.2 ±0.5 OUR AVERAGE122.2 ±0.5 OUR AVERAGE122.2 ±0.5 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogram below.121.55±0.16±0.46 ARTUSO 05 CLEO �(3S) → γX123.0 ±0.8 4959 1 HEINTZ 92 CSB2 e+ e− → γX124.6 ±1.4 17 2 HEINTZ 92 CSB2 e+ e− → ℓ+ ℓ− γ γ122.3 ±0.3 ±0.6 9903 MORRISON 91 CLE2 e+ e− → γX1A systemati unertainty on the energy sale of 0.9% not inluded. SupersedesNARAIN 91.2A systemati unertainty on the energy sale of 0.9% not inluded. SupersedesHEINTZ 91.
WEIGHTED AVERAGE
122.2±0.5 (Error scaled by 1.4)

MORRISON 91 CLE2 0.0
HEINTZ 92 CSB2 3.0
HEINTZ 92 CSB2 1.0
ARTUSO 05 CLEO 1.8

χ2

       5.7
(Confidence Level = 0.125)

120 122 124 126 128 130

γ energy in �(3S) deay (MeV)
χb0(2P) DECAY MODESχb0(2P) DECAY MODESχb0(2P) DECAY MODESχb0(2P) DECAY MODESMode Fration (�i /�) Con�dene level�1 γ�(2S) (1.38±0.30) %�2 γ�(1S) (3.8 ±1.7 )× 10−3�3 D0X < 8.2 % 90%�4 π+π−K+K−π0 < 3.4 × 10−5 90%�5 2π+π−K−K0S < 5 × 10−5 90%�6 2π+π−K−K0S 2π0 < 2.2 × 10−4 90%�7 2π+2π−2π0 < 2.4 × 10−4 90%�8 2π+2π−K+K− < 1.5 × 10−4 90%�9 2π+2π−K+K−π0 < 2.2 × 10−4 90%�10 2π+2π−K+K−2π0 < 1.1 × 10−3 90%�11 3π+2π−K−K0S π0 < 7 × 10−4 90%�12 3π+3π− < 7 × 10−5 90%�13 3π+3π−2π0 < 1.2 × 10−3 90%�14 3π+3π−K+K− < 1.5 × 10−4 90%�15 3π+3π−K+K−π0 < 7 × 10−4 90%�16 4π+4π− < 1.7 × 10−4 90%�17 4π+4π−2π0 < 6 × 10−4 90%

χb0(2P) BRANCHING RATIOSχb0(2P) BRANCHING RATIOSχb0(2P) BRANCHING RATIOSχb0(2P) BRANCHING RATIOS�(γ�(2S))/�total �1/��(γ�(2S))/�total �1/��(γ�(2S))/�total �1/��(γ�(2S))/�total �1/�VALUE (%) CL% DOCUMENT ID TECN COMMENT1.38±0.30 OUR AVERAGE1.38±0.30 OUR AVERAGE1.38±0.30 OUR AVERAGE1.38±0.30 OUR AVERAGE1.31±0.27+0.13
−0.12 3,4 LEES 14M BABR �(3S) → γ γµ+µ−3.6 ±1.6 ±0.3 3,5 HEINTZ 92 CSB2 e+ e− → ℓ+ ℓ− γ γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.8 90 6 LEES 11J BABR �(3S) → X γ

<8.9 90 7 CRAWFORD 92B CLE2 e+ e− → ℓ+ ℓ− γ γ3Assuming B(�(2S) → µ+µ−) = (1.93 ± 0.17)%.4 LEES 14M reports [�(χb0(2P) → γ�(2S))/�total℄ × [B(�(3S) → γχb0(2P))℄ =(7.7 ± 1.6) × 10−4 whih we divide by our best value B(�(3S) → γχb0(2P)) =(5.9 ± 0.6) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.5Realulated by us. HEINTZ 92 quotes B(�(3S) → γχb0(2P)) × B(χb0(2P) →
γ�(2S)) = (0.28 ± 0.12 ± 0.03)% using B(�(2S) → µ+µ−) = (1.44 ± 0.10)%.Supersedes HEINTZ 91.6 LEES 11J quotes a entral value of �(χb0(2P) → γ�(2S))/�total × �(�(3S) →
γχb0(2P))/�total = (−0.3 ± 0.2+0.5

−0.4)%.7Using B(�(2S) → µ+µ−) = (1.37± 0.26)%, B(�(3S) → γ γ�(2S))×2 B(�(2S) →
µ+µ−) < 1.19 × 10−4, and B(�(3S) → χb0(2P)γ) = 0.049.

�(γ�(1S))/�total �2/��(γ�(1S))/�total �2/��(γ�(1S))/�total �2/��(γ�(1S))/�total �2/�VALUE (%) CL% DOCUMENT ID TECN COMMENT0.38±0.17 OUR AVERAGE0.38±0.17 OUR AVERAGE0.38±0.17 OUR AVERAGE0.38±0.17 OUR AVERAGE0.36±0.17±0.03 8,9,10 LEES 14M BABR �(3S) → γ γµ+µ−0.9 ±0.7 ±0.1 9,11 HEINTZ 92 CSB2 e+ e− → ℓ+ ℓ− γ γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.2 90 12 LEES 11J BABR �(3S) → X γ

<2.5 90 13 CRAWFORD 92B CLE2 e+ e− → ℓ+ ℓ− γ γ8 LEES 14M quotes �(χb0(2P) → γ�(1S))/�total × �(�(3S) → γχb0(2P))/�total= (2.1 ± 1.0) × 10−4 ombining the results from �(3S) → γ γµ+µ− samples withand without photon onversions.9Assuming B(�(1S) → µ+µ−) = (2.48 ± 0.05)%.10 LEES 14M reports [�(χb0(2P) → γ�(1S))/�total℄ × [B(�(3S) → γχb0(2P))℄ =(2.1 ± 1.0) × 10−4 whih we divide by our best value B(�(3S) → γχb0(2P)) =(5.9 ± 0.6) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.11Realulated by us. HEINTZ 92 quotes B(�(3S) → γχb0(2P)) × B(χb0(2P) →
γ�(1S)) = (0.05 ± 0.04 ± 0.01)% using B(�(1S) → µ+µ−) = (2.57 ± 0.05)%.Supersedes HEINTZ 91.12 LEES 11J quotes a entral value of �(χb0(2P) → γ�(1S))/�total × �(�(3S) →
γχb0(2P))/�total = (3.9 ± 2.2+1.2

−0.6)× 10−4.13Using B(�(1S) → µ+µ−) = (2.57± 0.07)%, B(�(3S) → γ γ�(1S))×2 B(�(1S) →
µ+µ−) < 0.63 × 10−4, and B(�(3S) → χb0(2P)γ) = 0.049.�(D0X)/�total �3/��(D0X)/�total �3/��(D0X)/�total �3/��(D0X)/�total �3/�VALUE CL% DOCUMENT ID TECN COMMENT

<8.2× 10−2<8.2× 10−2<8.2× 10−2<8.2× 10−2 90 14,15 BRIERE 08 CLEO �(3S) → γD0X14For pD0 > 2.5 GeV/.15The authors also present their result as (4.1 ± 3.0 ± 0.4)× 10−2.�(π+π−K+K−π0)/�total �4/��(π+π−K+K−π0)/�total �4/��(π+π−K+K−π0)/�total �4/��(π+π−K+K−π0)/�total �4/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<0.34<0.34<0.34<0.34 90 16 ASNER 08A CLEO �(3S) → γπ+π−K+K−π016ASNER 08A reports [�(χb0(2P) → π+π−K+K−π0)/�total℄ × [B(�(3S) →

γχb0(2P))℄ < 2 × 10−6 whih we divide by our best value B(�(3S) → γχb0(2P))= 5.9× 10−2.�(2π+π−K−K0S)/�total �5/��(2π+π−K−K0S)/�total �5/��(2π+π−K−K0S)/�total �5/��(2π+π−K−K0S)/�total �5/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<0.5<0.5<0.5<0.5 90 17 ASNER 08A CLEO �(3S) → γ 2π+π−K−K0S17ASNER 08A reports [�(χb0(2P) → 2π+π−K−K0S )/�total℄ × [B(�(3S) →

γχb0(2P))℄ < 3 × 10−6 whih we divide by our best value B(�(3S) → γχb0(2P))= 5.9× 10−2.�(2π+π−K−K0S 2π0)/�total �6/��(2π+π−K−K0S 2π0)/�total �6/��(2π+π−K−K0S 2π0)/�total �6/��(2π+π−K−K0S 2π0)/�total �6/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<2.2<2.2<2.2<2.2 90 18 ASNER 08A CLEO �(3S) → γ 2π+π−K− 2π018ASNER 08A reports [�(χb0(2P) → 2π+π−K−K0S 2π0)/�total℄ × [B(�(3S) →

γχb0(2P))℄ < 13× 10−6 whih we divide by our best value B(�(3S) → γχb0(2P))= 5.9× 10−2.�(2π+2π−2π0)/�total �7/��(2π+2π−2π0)/�total �7/��(2π+2π−2π0)/�total �7/��(2π+2π−2π0)/�total �7/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<2.4<2.4<2.4<2.4 90 19 ASNER 08A CLEO �(3S) → γ 2π+2π− 2π019ASNER 08A reports [�(χb0(2P) → 2π+2π− 2π0)/�total℄× [B(�(3S)→ γχb0(2P))℄

< 14×10−6 whih we divide by our best value B(�(3S) → γχb0(2P)) = 5.9×10−2.�(2π+2π−K+K−)/�total �8/��(2π+2π−K+K−)/�total �8/��(2π+2π−K+K−)/�total �8/��(2π+2π−K+K−)/�total �8/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.5<1.5<1.5<1.5 90 20 ASNER 08A CLEO �(3S) → γ 2π+2π−K+K−20ASNER 08A reports [�(χb0(2P) → 2π+2π−K+K−)/�total℄ × [B(�(3S) →

γχb0(2P))℄ < 9 × 10−6 whih we divide by our best value B(�(3S) → γχb0(2P))= 5.9× 10−2.�(2π+2π−K+K−π0)/�total �9/��(2π+2π−K+K−π0)/�total �9/��(2π+2π−K+K−π0)/�total �9/��(2π+2π−K+K−π0)/�total �9/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<2.2<2.2<2.2<2.2 90 21 ASNER 08A CLEO �(3S) → γ 2π+2π−K+K−π021ASNER 08A reports [�(χb0(2P) → 2π+2π−K+K−π0)/�total℄ × [B(�(3S) →

γχb0(2P))℄ < 13× 10−6 whih we divide by our best value B(�(3S) → γχb0(2P))= 5.9× 10−2.�(2π+2π−K+K−2π0)/�total �10/��(2π+2π−K+K−2π0)/�total �10/��(2π+2π−K+K−2π0)/�total �10/��(2π+2π−K+K−2π0)/�total �10/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<11<11<11<11 90 22 ASNER 08A CLEO �(3S) → γ 2π+2π−K+K−2π022ASNER 08A reports [�(χb0(2P) → 2π+2π−K+K− 2π0)/�total℄ × [B(�(3S) →

γχb0(2P))℄ < 63× 10−6 whih we divide by our best value B(�(3S) → γχb0(2P))= 5.9× 10−2.
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χb0(2P), χb1(2P)�(3π+2π−K−K0S π0)/�total �11/��(3π+2π−K−K0S π0)/�total �11/��(3π+2π−K−K0S π0)/�total �11/��(3π+2π−K−K0S π0)/�total �11/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<7<7<7<7 90 23 ASNER 08A CLEO �(3S) → γ 3π+2π−K−K0S π023ASNER 08A reports [�(χb0(2P) → 3π+2π−K−K0S π0)/�total℄ × [B(�(3S) →

γχb0(2P))℄ < 39× 10−6 whih we divide by our best value B(�(3S) → γχb0(2P))= 5.9× 10−2.�(3π+3π−)/�total �12/��(3π+3π−)/�total �12/��(3π+3π−)/�total �12/��(3π+3π−)/�total �12/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<0.7<0.7<0.7<0.7 90 24 ASNER 08A CLEO �(3S) → γ 3π+3π−24ASNER 08A reports [�(χb0(2P) → 3π+3π−)/�total℄ × [B(�(3S) → γχb0(2P))℄

< 4× 10−6 whih we divide by our best value B(�(3S) → γχb0(2P)) = 5.9× 10−2.�(3π+3π−2π0)/�total �13/��(3π+3π−2π0)/�total �13/��(3π+3π−2π0)/�total �13/��(3π+3π−2π0)/�total �13/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<12<12<12<12 90 25 ASNER 08A CLEO �(3S) → γ 3π+3π− 2π025ASNER 08A reports [�(χb0(2P) → 3π+3π− 2π0)/�total℄× [B(�(3S) → γχb0(2P))℄

< 72×10−6 whih we divide by our best value B(�(3S) → γχb0(2P)) = 5.9×10−2.�(3π+3π−K+K−)/�total �14/��(3π+3π−K+K−)/�total �14/��(3π+3π−K+K−)/�total �14/��(3π+3π−K+K−)/�total �14/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.5<1.5<1.5<1.5 90 26 ASNER 08A CLEO �(3S) → γ 3π+3π−K+K−26ASNER 08A reports [�(χb0(2P) → 3π+3π−K+K−)/�total℄ × [B(�(3S) →

γχb0(2P))℄ < 9 × 10−6 whih we divide by our best value B(�(3S) → γχb0(2P))= 5.9× 10−2.�(3π+3π−K+K−π0)/�total �15/��(3π+3π−K+K−π0)/�total �15/��(3π+3π−K+K−π0)/�total �15/��(3π+3π−K+K−π0)/�total �15/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<7<7<7<7 90 27 ASNER 08A CLEO �(3S) → γ 3π+3π−K+K−π027ASNER 08A reports [�(χb0(2P) → 3π+3π−K+K−π0)/�total℄ × [B(�(3S) →

γχb0(2P))℄ < 43× 10−6 whih we divide by our best value B(�(3S) → γχb0(2P))= 5.9× 10−2.�(4π+4π−)/�total �16/��(4π+4π−)/�total �16/��(4π+4π−)/�total �16/��(4π+4π−)/�total �16/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.7<1.7<1.7<1.7 90 28 ASNER 08A CLEO �(3S) → γ 4π+4π−28ASNER 08A reports [�(χb0(2P) → 4π+4π−)/�total℄ × [B(�(3S) → γχb0(2P))℄

< 10×10−6 whih we divide by our best value B(�(3S) → γχb0(2P)) = 5.9×10−2.�(4π+4π−2π0)/�total �17/��(4π+4π−2π0)/�total �17/��(4π+4π−2π0)/�total �17/��(4π+4π−2π0)/�total �17/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<6<6<6<6 90 29 ASNER 08A CLEO �(3S) → γ 4π+4π− 2π029ASNER 08A reports [�(χb0(2P) → 4π+4π− 2π0)/�total℄× [B(�(3S) → γχb0(2P))℄

< 38×10−6 whih we divide by our best value B(�(3S) → γχb0(2P)) = 5.9×10−2.�(χb0(2P)→ γ�(1S))/�total × �(�(3S)→ γχb0(2P))/�total�2/�× ��(3S)22 /��(3S)�(χb0(2P)→ γ�(1S))/�total × �(�(3S)→ γχb0(2P))/�total�2/�× ��(3S)22 /��(3S)�(χb0(2P)→ γ�(1S))/�total × �(�(3S)→ γχb0(2P))/�total�2/�× ��(3S)22 /��(3S)�(χb0(2P)→ γ�(1S))/�total × �(�(3S)→ γχb0(2P))/�total�2/�× ��(3S)22 /��(3S)VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<8.2<8.2<8.2<8.2 90 30 LEES 11J BABR �(3S) → X γ30 LEES 11J quotes a entral value of �(χb0(2P) → γ�(1S))/�total × �(�(3S) →

γχb0(2P))/�total = (3.9 ± 2.2+1.2
−0.6) × 10−4 and derives a 90% CL upper limit ofB(χb0(2P) → γ�(1S)) < 1.2% using B(�(3S) → γχb0(2P)) = (5.9 ± 0.6)%.B(χb0(2P) → γ�(1S)) × B(�(3S) → γχb0(2P)) × B(�(1S) → ℓ+ ℓ−)B(χb0(2P) → γ�(1S)) × B(�(3S) → γχb0(2P)) × B(�(1S) → ℓ+ ℓ−)B(χb0(2P) → γ�(1S)) × B(�(3S) → γχb0(2P)) × B(�(1S) → ℓ+ ℓ−)B(χb0(2P) → γ�(1S)) × B(�(3S) → γχb0(2P)) × B(�(1S) → ℓ+ ℓ−)VALUE (units 10−5) DOCUMENT ID TECN COMMENT1.4±0.9 OUR AVERAGE1.4±0.9 OUR AVERAGE1.4±0.9 OUR AVERAGE1.4±0.9 OUR AVERAGE1.7+1.5

−1.4+0.1
−1.2 31 LEES 14M BABR �(3S) → γ γµ+µ−1.3±1.0±0.3 32 HEINTZ 92 CSB2 �(3S) → γ γ ℓ+ ℓ−31From a sample of �(3S) → γ γµ+µ− with one onverted photon.32Calulated by us. HEINTZ 92 quotes B(�(3S) → γχb0(2P)) ×B(χb0(2P) →

γ�(1S)) = (0.05 ± 0.04 ± 0.01)% using B(�(1S) → µ+µ−) =(2.57 ± 0.05)%.[B(χb0(2P) → γ�(1S)) × B(�(3S) → γχb0(2P))℄ / [B(χb1(2P) →
γ�(1S)) × B(�(3S) → γχb1(2P))℄[B(χb0(2P) → γ�(1S)) × B(�(3S) → γχb0(2P))℄ / [B(χb1(2P) →
γ�(1S)) × B(�(3S) → γχb1(2P))℄[B(χb0(2P) → γ�(1S)) × B(�(3S) → γχb0(2P))℄ / [B(χb1(2P) →
γ�(1S)) × B(�(3S) → γχb1(2P))℄[B(χb0(2P) → γ�(1S)) × B(�(3S) → γχb0(2P))℄ / [B(χb1(2P) →
γ�(1S)) × B(�(3S) → γχb1(2P))℄VALUE (%) DOCUMENT ID TECN COMMENT1.71±0.801.71±0.801.71±0.801.71±0.80 33 LEES 14M BABR �(3S) → γ γµ+µ−33From a sample of �(3S) → γ γµ+µ− without onverted photons.�(χb0(2P)→ γ�(2S))/�total × �(�(3S)→ γχb0(2P))/�total�1/�× ��(3S)22 /��(3S)�(χb0(2P)→ γ�(2S))/�total × �(�(3S)→ γχb0(2P))/�total�1/�× ��(3S)22 /��(3S)�(χb0(2P)→ γ�(2S))/�total × �(�(3S)→ γχb0(2P))/�total�1/�× ��(3S)22 /��(3S)�(χb0(2P)→ γ�(2S))/�total × �(�(3S)→ γχb0(2P))/�total�1/�× ��(3S)22 /��(3S)VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<1.6<1.6<1.6<1.6 90 34 LEES 11J BABR �(3S) → X γ34 LEES 11J quotes a entral value of �(χb0(2P) → γ�(2S))/�total × �(�(3S) →

γχb0(2P))/�total = (−0.3 ± 0.2+0.5
−0.4)% and derives a 90% CL upper limit ofB(χb0(2P) → γ�(2S)) < 2.8% using B(�(3S) → γχb0(2P)) = (5.9 ± 0.6)%.

B(χb0(2P) → γ�(2S)) × B(�(3S) → γχb0(2P)) × B(�(2S) → ℓ+ ℓ−)B(χb0(2P) → γ�(2S)) × B(�(3S) → γχb0(2P)) × B(�(2S) → ℓ+ ℓ−)B(χb0(2P) → γ�(2S)) × B(�(3S) → γχb0(2P)) × B(�(2S) → ℓ+ ℓ−)B(χb0(2P) → γ�(2S)) × B(�(3S) → γχb0(2P)) × B(�(2S) → ℓ+ ℓ−)VALUE (units 10−5) DOCUMENT ID TECN COMMENT4.4±1.6 OUR AVERAGE4.4±1.6 OUR AVERAGE4.4±1.6 OUR AVERAGE4.4±1.6 OUR AVERAGE6.6+4.9
−4.0+2.0

−0.3 35 LEES 14M BABR �(3S) → γ γµ+µ−4.0±1.7±0.3 36 HEINTZ 92 CSB2 �(3S) → γ γ ℓ+ ℓ−35From a sample of �(3S) → γ γµ+µ− with one onverted photon.36Calulated by us. HEINTZ 92 quotes B(�(3S) → γχb0(2P)) ×B(χb0(2P) →
γ�(2S)) = (0.28 ± 0.12 ± 0.03)% using B(�(2S) → µ+µ−) =(1.44 ± 0.10)%.[B(χb0(2P) → γ�(2S)) × B(�(3S) → γχb0(2P))℄ / [B(χb1(2P) →

γ�(2S)) × B(�(3S) → γχb1(2P))℄[B(χb0(2P) → γ�(2S)) × B(�(3S) → γχb0(2P))℄ / [B(χb1(2P) →
γ�(2S)) × B(�(3S) → γχb1(2P))℄[B(χb0(2P) → γ�(2S)) × B(�(3S) → γχb0(2P))℄ / [B(χb1(2P) →
γ�(2S)) × B(�(3S) → γχb1(2P))℄[B(χb0(2P) → γ�(2S)) × B(�(3S) → γχb0(2P))℄ / [B(χb1(2P) →
γ�(2S)) × B(�(3S) → γχb1(2P))℄VALUE (%) DOCUMENT ID TECN COMMENT3.31±0.563.31±0.563.31±0.563.31±0.56 37 LEES 14M BABR �(3S) → γ γµ+µ−37From a sample of �(3S) → γ γµ+µ− without onverted photons.

χb0(2P) REFERENCESχb0(2P) REFERENCESχb0(2P) REFERENCESχb0(2P) REFERENCESLEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.)LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)ASNER 08A PR D78 091103 D.M. Asner et al. (CLEO Collab.)BRIERE 08 PR D78 092007 R.A. Briere et al. (CLEO Collab.)ARTUSO 05 PRL 94 032001 M. Artuso et al. (CLEO Collab.)CRAWFORD 92B PL B294 139 G. Crawford et al. (CLEO Collab.)HEINTZ 92 PR D46 1928 U. Heintz et al. (CUSB II Collab.)HEINTZ 91 PRL 66 1563 U. Heintz et al. (CUSB Collab.)MORRISON 91 PRL 67 1696 R.J. Morrison et al. (CLEO Collab.)NARAIN 91 PRL 66 3113 M. Narain et al. (CUSB Collab.)
χb1(2P) IG (JPC ) = 0+(1 + +)J needs on�rmation.Observed in radiative deay of the �(3S), therefore C = +. Branh-ing ratio requires E1 transition, M1 is strongly disfavored, thereforeP = +.

χb1(2P) MASSχb1(2P) MASSχb1(2P) MASSχb1(2P) MASSVALUE (MeV) DOCUMENT ID10255.46±0.22±0.50 OUR EVALUATION10255.46±0.22±0.50 OUR EVALUATION10255.46±0.22±0.50 OUR EVALUATION10255.46±0.22±0.50 OUR EVALUATION From γ energy below, using �(3S) mass =10355.2 ± 0.5 MeV mχb1(2P) − mχb0(2P)mχb1(2P) − mχb0(2P)mχb1(2P) − mχb0(2P)mχb1(2P) − mχb0(2P)VALUE (MeV) DOCUMENT ID TECN COMMENT23.5±0.7±0.723.5±0.7±0.723.5±0.7±0.723.5±0.7±0.7 1 HEINTZ 92 CSB2 e+ e− → γX,ℓ+ ℓ− γ γ1From the average photon energy for inlusive and exlusive events. SupersedesNARAIN 91.
γ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT99.26±0.22 OUR EVALUATION99.26±0.22 OUR EVALUATION99.26±0.22 OUR EVALUATION99.26±0.22 OUR EVALUATION Treating systemati errors as orrelated99.53±0.23 OUR AVERAGE99.53±0.23 OUR AVERAGE99.53±0.23 OUR AVERAGE99.53±0.23 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.99.15±0.07±0.25 ARTUSO 05 CLEO �(3S) → γX99 ±1 169 CRAWFORD 92B CLE2 e+ e− → ℓ+ ℓ− γ γ100.1 ±0.4 11147 2 HEINTZ 92 CSB2 e+ e− → γX100.2 ±0.5 223 3 HEINTZ 92 CSB2 e+ e− → ℓ+ ℓ− γ γ99.5 ±0.1 ±0.5 25759 MORRISON 91 CLE2 e+ e− → γX2A systemati unertainty on the energy sale of 0.9% not inluded. SupersedesNARAIN 91.3A systemati unertainty on the energy sale of 0.9% not inluded. SupersedesHEINTZ 91.

WEIGHTED AVERAGE
99.53±0.23 (Error scaled by 1.3)

MORRISON 91 CLE2 0.0
HEINTZ 92 CSB2 1.8
HEINTZ 92 CSB2 2.0
CRAWFORD 92B CLE2 0.3
ARTUSO 05 CLEO 2.1

χ2

       6.3
(Confidence Level = 0.181)

97 98 99 100 101 102 103

γ energy in �(3S) deay (MeV)
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χb1(2P)

χb1(2P) DECAY MODESχb1(2P) DECAY MODESχb1(2P) DECAY MODESχb1(2P) DECAY MODESMode Fration (�i /�)�1 ω�(1S) ( 1.63+0.40
−0.34) %�2 γ�(2S) (18.1 ±1.9 ) %�3 γ�(1S) ( 9.9 ±1.0 ) %�4 ππχb1(1P) ( 9.1 ±1.3 )× 10−3�5 D0X ( 8.8 ±1.7 ) %�6 π+π−K+K−π0 ( 3.1 ±1.0 )× 10−4�7 2π+π−K−K0S ( 1.1 ±0.5 )× 10−4�8 2π+π−K−K0S 2π0 ( 7.7 ±3.2 )× 10−4�9 2π+2π−2π0 ( 5.9 ±2.0 )× 10−4�10 2π+2π−K+K− (10 ±4 )× 10−5�11 2π+2π−K+K−π0 ( 5.5 ±1.8 )× 10−4�12 2π+2π−K+K−2π0 (10 ±4 )× 10−4�13 3π+2π−K−K0S π0 ( 6.7 ±2.6 )× 10−4�14 3π+3π− ( 1.2 ±0.4 )× 10−4�15 3π+3π−2π0 ( 1.2 ±0.4 )× 10−3�16 3π+3π−K+K− ( 2.0 ±0.8 )× 10−4�17 3π+3π−K+K−π0 ( 6.1 ±2.2 )× 10−4�18 4π+4π− ( 1.7 ±0.6 )× 10−4�19 4π+4π−2π0 ( 1.9 ±0.7 )× 10−3

χb1(2P) BRANCHING RATIOSχb1(2P) BRANCHING RATIOSχb1(2P) BRANCHING RATIOSχb1(2P) BRANCHING RATIOS�(ω�(1S))/�total �1/��(ω�(1S))/�total �1/��(ω�(1S))/�total �1/��(ω�(1S))/�total �1/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.63+0.35
−0.31+0.16

−0.151.63+0.35
−0.31+0.16

−0.151.63+0.35
−0.31+0.16

−0.151.63+0.35
−0.31+0.16

−0.15 32.6+6.9
−6.1 4 CRONIN-HEN...04 CLE3 �(3S) → γω�(1S)4Using B(�(3S) → γχb1(2P)) = (11.3 ± 0.6)% and B(�(1S) → ℓ+ ℓ−) = 2B(�(1S) → µ+µ−) = 2 (2.48 ± 0.06)%.�(γ�(2S))/�total �2/��(γ�(2S))/�total �2/��(γ�(2S))/�total �2/��(γ�(2S))/�total �2/�VALUE EVTS DOCUMENT ID TECN COMMENT0.181±0.019 OUR AVERAGE0.181±0.019 OUR AVERAGE0.181±0.019 OUR AVERAGE0.181±0.019 OUR AVERAGE0.211±0.017±0.019 5,6,7 LEES 14M BABR �(3S) → γ γµ+µ−0.190±0.018±0.017 4.3k 8 LEES 11J BABR �(3S) → X γ0.206±0.035±0.019 5,9 CRAWFORD 92B CLE2 e+ e− → ℓ+ ℓ− γ γ0.132±0.018±0.012 5,10 HEINTZ 92 CSB2 e+ e− → ℓ+ ℓ− γ γ5Assuming B(�(2S) → µ+µ−) = (1.93 ± 0.17)%.6 LEES 14M quotes �(χb1(2P) → γ�(2S))/�total × �(�(3S) → γχb1(2P))/�total= (2.66 ± 0.22)% ombining the results from �(3S) → γ γµ+µ− samples with andwithout photon onversions.7 LEES 14M reports [�(χb1(2P) → γ�(2S))/�total℄ × [B(�(3S) → γχb1(2P))℄ =(2.66 ± 0.22) × 10−2 whih we divide by our best value B(�(3S) → γχb1(2P)) =(12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.8 LEES 11J reports [�(χb1(2P) → γ�(2S))/�total℄ × [B(�(3S) → γχb1(2P))℄ =(2.4 ± 0.1 ± 0.2) × 10−2 whih we divide by our best value B(�(3S) → γχb1(2P))= (12.6 ± 1.2)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.9CRAWFORD 92B quotes B(�(3S) → γχb1(2P)) ×B(χb1(2P) → γ�(2S)) × 2B(�(2S) → ℓ+ ℓ−) = (10.23 ± 1.20 ± 1.26) 10−4.10Realulated by us. HEINTZ 92 quotes B(�(3S) → γχb1(2P)) ×B(χb1(2P) →

γ�(2S)) = (2.29 ± 0.23 ± 0.21) % using B(�(2S) → µ+µ−) = (1.44 ± 0.10)%.Supersedes HEINTZ 91.�(γ�(1S))/�total �3/��(γ�(1S))/�total �3/��(γ�(1S))/�total �3/��(γ�(1S))/�total �3/�VALUE EVTS DOCUMENT ID TECN COMMENT0.099±0.010 OUR AVERAGE0.099±0.010 OUR AVERAGE0.099±0.010 OUR AVERAGE0.099±0.010 OUR AVERAGE0.107±0.006±0.010 11,12,13 LEES 14M BABR �(3S) → γ γµ+µ−0.098±0.005±0.009 15k 14 LEES 11J BABR �(3S) → X γ0.103±0.023±0.009 11,15 CRAWFORD 92B CLE2 e+ e− → ℓ+ ℓ− γ γ0.075±0.010±0.007 11,16 HEINTZ 92 CSB2 e+ e− → ℓ+ ℓ− γ γ11Assuming B(�(1S) → µ+µ−) = (2.48 ± 0.05)%.12 LEES 14M quotes �(χb1(2P) → γ�(1S))/�total × �(�(3S) → γχb1(2P))/�total= (13.48 ± 0.72) × 10−3 ombining the results from samples of �(3S) → γ γµ+ µ−with and without onverted photons.13 LEES 14M reports [�(χb1(2P) → γ�(1S))/�total℄ × [B(�(3S) → γχb1(2P))℄ =(13.48 ± 0.72) × 10−3 whih we divide by our best value B(�(3S) → γχb1(2P)) =(12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.14 LEES 11J reports [�(χb1(2P) → γ�(1S))/�total℄ × [B(�(3S) → γχb1(2P))℄ =(12.4 ± 0.3 ± 0.6)× 10−3 whih we divide by our best value B(�(3S) → γχb1(2P))= (12.6 ± 1.2)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.15CRAWFORD 92B quotes B(�(3S) → γχb1(2P)) ×B(χb1(2P) → γ�(1S)) × 2B(�(1S) → ℓ+ ℓ−) = (6.47 ± 1.12 ± 0.82) 10−4.16Realulated by us. HEINTZ 92 quotes B(�(3S) → γχb1(2P)) × B(χb1(2P) →
γ�(1S)) = (0.91 ± 0.11 ± 0.06)% using B(�(1S) → µ+µ−) = (2.57 ± 0.05)%.Supersedes HEINTZ 91.

�(ππχb1(1P))/�total �4/��(ππχb1(1P))/�total �4/��(ππχb1(1P))/�total �4/��(ππχb1(1P))/�total �4/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT9.1±1.3 OUR AVERAGE9.1±1.3 OUR AVERAGE9.1±1.3 OUR AVERAGE9.1±1.3 OUR AVERAGE9.2±1.1±0.8 31k 17 LEES 11C BABR e+ e− → π+π−X8.6±2.3±2.1 18 CAWLFIELD 06 CLE3 �(3S) → 2(γπℓ)17 LEES 11C measures B(�(3S) → χb1(2P)X ) × B(χb1(2P) → χb1(1P)π+π−) =(1.16 ± 0.07 ± 0.12)× 10−3. We derive the value assuming B(�(3S) → χb1(2P)X )= B(�(3S) → χb1(2P)γ) = (12.6 ± 1.2) × 10−2.18CAWLFIELD 06 quote �(χb(2P) → ππχb(1P)) = 0.83 ± 0.22 ± 0.08 ± 0.19 keVassuming I-spin onservation, no D-wave ontribution, �(χb1(2P)) = 96 ± 16keV, and�(χb2(2P)) = 138 ± 19 keV.�(D0X)/�total �5/��(D0X)/�total �5/��(D0X)/�total �5/��(D0X)/�total �5/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT8.8±1.5±0.88.8±1.5±0.88.8±1.5±0.88.8±1.5±0.8 2243 19 BRIERE 08 CLEO �(3S) → γD0X19For pD0 > 2.5 GeV/.�(π+π−K+K−π0)/�total �6/��(π+π−K+K−π0)/�total �6/��(π+π−K+K−π0)/�total �6/��(π+π−K+K−π0)/�total �6/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.1±1.0±0.33.1±1.0±0.33.1±1.0±0.33.1±1.0±0.3 30 20 ASNER 08A CLEO �(3S) → γπ+π−K+K−π020ASNER 08A reports [�(χb1(2P) → π+π−K+K−π0)/�total℄ × [B(�(3S) →
γχb1(2P))℄ = (39 ± 8 ± 9) × 10−6 whih we divide by our best value B(�(3S) →
γχb1(2P)) = (12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+π−K−K0S)/�total �7/��(2π+π−K−K0S)/�total �7/��(2π+π−K−K0S)/�total �7/��(2π+π−K−K0S)/�total �7/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.1±0.5±0.11.1±0.5±0.11.1±0.5±0.11.1±0.5±0.1 10 21 ASNER 08A CLEO �(3S) → γ 2π+π−K−K0S21ASNER 08A reports [�(χb1(2P) → 2π+π−K−K0S )/�total℄ × [B(�(3S) →
γχb1(2P))℄ = (14 ± 5 ± 3) × 10−6 whih we divide by our best value B(�(3S) →
γχb1(2P)) = (12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+π−K−K0S 2π0)/�total �8/��(2π+π−K−K0S 2π0)/�total �8/��(2π+π−K−K0S 2π0)/�total �8/��(2π+π−K−K0S 2π0)/�total �8/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT7.7±3.1±0.77.7±3.1±0.77.7±3.1±0.77.7±3.1±0.7 15 22 ASNER 08A CLEO �(3S) → γ 2π+π−K− 2π022ASNER 08A reports [�(χb1(2P) → 2π+π−K−K0S 2π0)/�total℄ × [B(�(3S) →
γχb1(2P))℄ = (97 ± 30 ± 26) × 10−6 whih we divide by our best value B(�(3S) →
γχb1(2P)) = (12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−2π0)/�total �9/��(2π+2π−2π0)/�total �9/��(2π+2π−2π0)/�total �9/��(2π+2π−2π0)/�total �9/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT5.9±2.0±0.55.9±2.0±0.55.9±2.0±0.55.9±2.0±0.5 36 23 ASNER 08A CLEO �(3S) → γ 2π+2π− 2π023ASNER 08A reports [�(χb1(2P) → 2π+2π− 2π0)/�total℄× [B(�(3S)→ γχb1(2P))℄= (74 ± 16 ± 19)× 10−6 whih we divide by our best value B(�(3S) → γχb1(2P))= (12.6 ± 1.2)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(2π+2π−K+K−)/�total �10/��(2π+2π−K+K−)/�total �10/��(2π+2π−K+K−)/�total �10/��(2π+2π−K+K−)/�total �10/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.0±0.4±0.11.0±0.4±0.11.0±0.4±0.11.0±0.4±0.1 12 24 ASNER 08A CLEO �(3S) → γ 2π+2π−K+K−24ASNER 08A reports [�(χb1(2P) → 2π+2π−K+K−)/�total℄ × [B(�(3S) →
γχb1(2P))℄ = (12 ± 4 ± 3) × 10−6 whih we divide by our best value B(�(3S) →
γχb1(2P)) = (12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−K+K−π0)/�total �11/��(2π+2π−K+K−π0)/�total �11/��(2π+2π−K+K−π0)/�total �11/��(2π+2π−K+K−π0)/�total �11/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT5.5±1.7±0.55.5±1.7±0.55.5±1.7±0.55.5±1.7±0.5 38 25 ASNER 08A CLEO �(3S) → γ 2π+2π−K+K−π025ASNER 08A reports [�(χb1(2P) → 2π+2π−K+K−π0)/�total℄ × [B(�(3S) →
γχb1(2P))℄ = (69 ± 13 ± 17) × 10−6 whih we divide by our best value B(�(3S) →
γχb1(2P)) = (12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−K+K−2π0)/�total �12/��(2π+2π−K+K−2π0)/�total �12/��(2π+2π−K+K−2π0)/�total �12/��(2π+2π−K+K−2π0)/�total �12/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT9.6±3.5±0.99.6±3.5±0.99.6±3.5±0.99.6±3.5±0.9 27 26 ASNER 08A CLEO �(3S) → γ 2π+2π−K+K−2π026ASNER 08A reports [�(χb1(2P) → 2π+2π−K+K− 2π0)/�total℄ × [B(�(3S) →
γχb1(2P))℄ = (121 ± 29 ± 33)× 10−6 whih we divide by our best value B(�(3S) →
γχb1(2P)) = (12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(3π+2π−K−K0S π0)/�total �13/��(3π+2π−K−K0S π0)/�total �13/��(3π+2π−K−K0S π0)/�total �13/��(3π+2π−K−K0S π0)/�total �13/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT6.7±2.5±0.66.7±2.5±0.66.7±2.5±0.66.7±2.5±0.6 17 27 ASNER 08A CLEO �(3S) → γ 3π+2π−K−K0S π027ASNER 08A reports [�(χb1(2P) → 3π+2π−K−K0S π0)/�total℄ × [B(�(3S) →
γχb1(2P))℄ = (85 ± 23 ± 22) × 10−6 whih we divide by our best value B(�(3S) →
γχb1(2P)) = (12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.
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χb1(2P)�(3π+3π−)/�total �14/��(3π+3π−)/�total �14/��(3π+3π−)/�total �14/��(3π+3π−)/�total �14/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.2±0.4±0.11.2±0.4±0.11.2±0.4±0.11.2±0.4±0.1 18 28 ASNER 08A CLEO �(3S) → γ 3π+3π−28ASNER 08A reports [�(χb1(2P) → 3π+3π−)/�total℄ × [B(�(3S) → γχb1(2P))℄= (15 ± 4 ± 3)× 10−6 whih we divide by our best value B(�(3S) → γχb1(2P)) =(12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(3π+3π−2π0)/�total �15/��(3π+3π−2π0)/�total �15/��(3π+3π−2π0)/�total �15/��(3π+3π−2π0)/�total �15/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT12±4±112±4±112±4±112±4±1 44 29 ASNER 08A CLEO �(3S) → γ 3π+3π− 2π029ASNER 08A reports [�(χb1(2P) → 3π+3π− 2π0)/�total℄× [B(�(3S) → γχb1(2P))℄= (150 ± 30 ± 40)× 10−6 whih we divide by our best value B(�(3S) → γχb1(2P))= (12.6 ± 1.2)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(3π+3π−K+K−)/�total �16/��(3π+3π−K+K−)/�total �16/��(3π+3π−K+K−)/�total �16/��(3π+3π−K+K−)/�total �16/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.0±0.7±0.22.0±0.7±0.22.0±0.7±0.22.0±0.7±0.2 16 30 ASNER 08A CLEO �(3S) → γ 3π+3π−K+K−30ASNER 08A reports [�(χb1(2P) → 3π+3π−K+K−)/�total℄ × [B(�(3S) →

γχb1(2P))℄ = (25 ± 7 ± 6) × 10−6 whih we divide by our best value B(�(3S) →
γχb1(2P)) = (12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(3π+3π−K+K−π0)/�total �17/��(3π+3π−K+K−π0)/�total �17/��(3π+3π−K+K−π0)/�total �17/��(3π+3π−K+K−π0)/�total �17/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT6.1±2.1±0.66.1±2.1±0.66.1±2.1±0.66.1±2.1±0.6 25 31 ASNER 08A CLEO �(3S) → γ 3π+3π−K+K−π031ASNER 08A reports [�(χb1(2P) → 3π+3π−K+K−π0)/�total℄ × [B(�(3S) →
γχb1(2P))℄ = (77 ± 17 ± 21) × 10−6 whih we divide by our best value B(�(3S) →
γχb1(2P)) = (12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(4π+4π−)/�total �18/��(4π+4π−)/�total �18/��(4π+4π−)/�total �18/��(4π+4π−)/�total �18/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.7±0.6±0.21.7±0.6±0.21.7±0.6±0.21.7±0.6±0.2 16 32 ASNER 08A CLEO �(3S) → γ 4π+4π−32ASNER 08A reports [�(χb1(2P) → 4π+4π−)/�total℄ × [B(�(3S) → γχb1(2P))℄= (22 ± 6 ± 5)× 10−6 whih we divide by our best value B(�(3S) → γχb1(2P)) =(12.6 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(4π+4π−2π0)/�total �19/��(4π+4π−2π0)/�total �19/��(4π+4π−2π0)/�total �19/��(4π+4π−2π0)/�total �19/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT19±7±219±7±219±7±219±7±2 41 33 ASNER 08A CLEO �(3S) → γ 4π+4π− 2π033ASNER 08A reports [�(χb1(2P) → 4π+4π− 2π0)/�total℄× [B(�(3S) → γχb1(2P))℄= (241 ± 47 ± 72)× 10−6 whih we divide by our best value B(�(3S) → γχb1(2P))= (12.6 ± 1.2)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.

χb1(2P) Cross-Partile Branhing Ratiosχb1(2P) Cross-Partile Branhing Ratiosχb1(2P) Cross-Partile Branhing Ratiosχb1(2P) Cross-Partile Branhing Ratios�(χb1(2P)→ γ�(1S))/�total × �(�(3S)→ γχb1(2P))/�total�3/�× ��(3S)21 /��(3S)�(χb1(2P)→ γ�(1S))/�total × �(�(3S)→ γχb1(2P))/�total�3/�× ��(3S)21 /��(3S)�(χb1(2P)→ γ�(1S))/�total × �(�(3S)→ γχb1(2P))/�total�3/�× ��(3S)21 /��(3S)�(χb1(2P)→ γ�(1S))/�total × �(�(3S)→ γχb1(2P))/�total�3/�× ��(3S)21 /��(3S)VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT12.4±0.3±0.612.4±0.3±0.612.4±0.3±0.612.4±0.3±0.6 15k LEES 11J BABR �(3S) → X γB(χb1(2P) → γ�(1S)) × B(�(3S) → γχb1(2P)) × B(�(1S) → ℓ+ ℓ−)B(χb1(2P) → γ�(1S)) × B(�(3S) → γχb1(2P)) × B(�(1S) → ℓ+ ℓ−)B(χb1(2P) → γ�(1S)) × B(�(3S) → γχb1(2P)) × B(�(1S) → ℓ+ ℓ−)B(χb1(2P) → γ�(1S)) × B(�(3S) → γχb1(2P)) × B(�(1S) → ℓ+ ℓ−)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.9 ±0.4 OUR AVERAGE2.9 ±0.4 OUR AVERAGE2.9 ±0.4 OUR AVERAGE2.9 ±0.4 OUR AVERAGE Error inludes sale fator of 1.9. See the ideogram below.3.52+0.28
−0.27+0.17

−0.18 34 LEES 14M BABR �(3S) → γ γµ+µ−3.24±0.56±0.41 58 35 CRAWFORD 92B CLE2 �(3S) → γ γ ℓ+ ℓ−2.34±0.28±0.15 36 HEINTZ 92 CSB2 �(3S) → γ γ ℓ+ ℓ−

WEIGHTED AVERAGE
2.9±0.4 (Error scaled by 1.9)

HEINTZ 92 CSB2 3.7
CRAWFORD 92B CLE2 0.2
LEES 14M BABR 3.1

χ2

       6.9
(Confidence Level = 0.031)

1 2 3 4 5 6B(χb1(2P) → γ�(1S)) × B(�(3S) → γχb1(2P)) × B(�(1S) →

ℓ+ ℓ−) (units 10−4)34From a sample of �(3S) → γ γµ+µ− with one onverted photon.35CRAWFORD 92B quotes 2×B(�(3S) → γχbJ (2P)) B(χbJ (2P) → γ�(nS))B(�(nS) → ℓ+ ℓ−).36Calulated by us. HEINTZ 92 quotes B(�(3S) → γχb1(2P)) ×B(χb1(2P) →
γ�(1S)) = (0.91 ± 0.11 ± 0.06)% using B(�(1S) → µ+µ−) =(2.57 ± 0.05)%.�(χb1(2P)→ γ�(2S))/�total × �(�(3S)→ γχb1(2P))/�total�2/�× ��(3S)21 /��(3S)�(χb1(2P)→ γ�(2S))/�total × �(�(3S)→ γχb1(2P))/�total�2/�× ��(3S)21 /��(3S)�(χb1(2P)→ γ�(2S))/�total × �(�(3S)→ γχb1(2P))/�total�2/�× ��(3S)21 /��(3S)�(χb1(2P)→ γ�(2S))/�total × �(�(3S)→ γχb1(2P))/�total�2/�× ��(3S)21 /��(3S)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.4±0.1±0.22.4±0.1±0.22.4±0.1±0.22.4±0.1±0.2 4.3k LEES 11J BABR �(3S) → X γB(χb1(2P) → γ�(2S)) × B(�(3S) → γχb1(2P)) × B(�(2S) → ℓ+ ℓ−)B(χb1(2P) → γ�(2S)) × B(�(3S) → γχb1(2P)) × B(�(2S) → ℓ+ ℓ−)B(χb1(2P) → γ�(2S)) × B(�(3S) → γχb1(2P)) × B(�(2S) → ℓ+ ℓ−)B(χb1(2P) → γ�(2S)) × B(�(3S) → γχb1(2P)) × B(�(2S) → ℓ+ ℓ−)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.8 ±0.6 OUR AVERAGE3.8 ±0.6 OUR AVERAGE3.8 ±0.6 OUR AVERAGE3.8 ±0.6 OUR AVERAGE Error inludes sale fator of 1.8. See the ideogram below.4.95+0.75
−0.70+1.01

−0.24 37 LEES 14M BABR �(3S) → γ γµ+µ−5.12±0.60±0.63 111 38 CRAWFORD 92B CLE2 �(3S) → γ γ ℓ+ ℓ−3.30±0.33±0.20 39 HEINTZ 92 CSB2 �(3S) → γ γ ℓ+ ℓ−37From a sample of �(3S) → γ γµ+µ− with one onverted photon.38CRAWFORD 92B quotes 2×B(�(3S) → γχbJ (2P)) B(χbJ (2P) → γ�(nS))B(�(nS) → ℓ+ ℓ−).39Calulated by us. HEINTZ 92 quotes B(�(3S) → γχb1(2P))×B(χb1(2P) →
γ�(2S)) = (2.29 ± 0.23 ± 0.21) % usingB(�(2S) → µ+µ−) = (1.44 ± 0.10)%.

WEIGHTED AVERAGE
3.8±0.6 (Error scaled by 1.8)

HEINTZ 92 CSB2 2.0
CRAWFORD 92B CLE2 2.1
LEES 14M BABR 2.2

χ2

       6.4
(Confidence Level = 0.041)

2 4 6 8 10B(χb1(2P)→ γ�(2S))× B(�(3S)→ γχb1(2P)) × B(�(2S)→ ℓ+ ℓ−)(units 10−4)B(χb1(2P) → χb1(1P)π+π−) × B(�(3S) → χb1(2P)X )B(χb1(2P) → χb1(1P)π+π−) × B(�(3S) → χb1(2P)X )B(χb1(2P) → χb1(1P)π+π−) × B(�(3S) → χb1(2P)X )B(χb1(2P) → χb1(1P)π+π−) × B(�(3S) → χb1(2P)X )VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.16±0.07±0.121.16±0.07±0.121.16±0.07±0.121.16±0.07±0.12 31k LEES 11C BABR e+ e− → π+π−XB(χb2(2P) → pX + pX )/B(χb1(2P) → pX + pX )B(χb2(2P) → pX + pX )/B(χb1(2P) → pX + pX )B(χb2(2P) → pX + pX )/B(χb1(2P) → pX + pX )B(χb2(2P) → pX + pX )/B(χb1(2P) → pX + pX )VALUE DOCUMENT ID TECN COMMENT1.109±0.007±0.0401.109±0.007±0.0401.109±0.007±0.0401.109±0.007±0.040 BRIERE 07 CLEO �(3S) → γχbJ (2P)B(χb0(2P) → pX + pX )/B(χb1(2P) → pX + pX )B(χb0(2P) → pX + pX )/B(χb1(2P) → pX + pX )B(χb0(2P) → pX + pX )/B(χb1(2P) → pX + pX )B(χb0(2P) → pX + pX )/B(χb1(2P) → pX + pX )VALUE DOCUMENT ID TECN COMMENT1.082±0.025±0.0601.082±0.025±0.0601.082±0.025±0.0601.082±0.025±0.060 BRIERE 07 CLEO �(3S) → γχbJ (2P)
χb1(2P) REFERENCESχb1(2P) REFERENCESχb1(2P) REFERENCESχb1(2P) REFERENCESLEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.)LEES 11C PR D84 011104 J.P. Lees et al. (BABAR Collab.)LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)ASNER 08A PR D78 091103 D.M. Asner et al. (CLEO Collab.)BRIERE 08 PR D78 092007 R.A. Briere et al. (CLEO Collab.)BRIERE 07 PR D76 012005 R.A. Briere et al. (CLEO Collab.)CAWLFIELD 06 PR D73 012003 C. Cawl�eld et al. (CLEO Collab.)ARTUSO 05 PRL 94 032001 M. Artuso et al. (CLEO Collab.)CRONIN-HEN... 04 PRL 92 222002 D. Cronin-Hennessy et al. (CLEO Collab.)CRAWFORD 92B PL B294 139 G. Crawford et al. (CLEO Collab.)HEINTZ 92 PR D46 1928 U. Heintz et al. (CUSB II Collab.)HEINTZ 91 PRL 66 1563 U. Heintz et al. (CUSB Collab.)MORRISON 91 PRL 67 1696 R.J. Morrison et al. (CLEO Collab.)NARAIN 91 PRL 66 3113 M. Narain et al. (CUSB Collab.)



1627162716271627See key on page 885 MesonPartile Listingshb(2P),χb2(2P)hb(2P) IG (JPC ) = ??(1 +−)OMITTED FROM SUMMARY TABLEQuantum numbers are quark model preditions.hb(2P) MASShb(2P) MASShb(2P) MASShb(2P) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT10259.8±0.5±1.110259.8±0.5±1.110259.8±0.5±1.110259.8±0.5±1.1 90k MIZUK 12 BELL e+ e− → π+π− hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •10259.8±0.6+1.4

−1.0 83.9k 1 ADACHI 12 BELL 10.86 e+ e− → π+π− MM1Superseded by MIZUK 12. hb(2P) DECAY MODEShb(2P) DECAY MODEShb(2P) DECAY MODEShb(2P) DECAY MODESMode Fration (�i /�)�1 hadrons not seen�2 ηb(1S)γ (22± 5) %�3 ηb(2S)γ (48±13) %hb(2P) BRANCHING RATIOShb(2P) BRANCHING RATIOShb(2P) BRANCHING RATIOShb(2P) BRANCHING RATIOS�(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/��(hadrons)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen 83.9k ADACHI 12 BELL 10.86 e+ e− → π+π− MM�(ηb(1S)γ)/�total �2/��(ηb(1S)γ)/�total �2/��(ηb(1S)γ)/�total �2/��(ηb(1S)γ)/�total �2/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT22.3±3.8+3.1
−3.322.3±3.8+3.1
−3.322.3±3.8+3.1
−3.322.3±3.8+3.1
−3.3 10k MIZUK 12 BELL e+ e− → (γ)π+ π− hadrons�(ηb(2S)γ)/�total �3/��(ηb(2S)γ)/�total �3/��(ηb(2S)γ)/�total �3/��(ηb(2S)γ)/�total �3/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT47.5±10.5+6.8
−7.747.5±10.5+6.8
−7.747.5±10.5+6.8
−7.747.5±10.5+6.8
−7.7 26k MIZUK 12 BELL e+ e− → (γ)π+ π− hadronshb(2P) REFERENCEShb(2P) REFERENCEShb(2P) REFERENCEShb(2P) REFERENCESADACHI 12 PRL 108 032001 I. Adahi et al. (BELLE Collab.)MIZUK 12 PRL 109 232002 R. Mizuk et al. (BELLE Collab.)

χb2(2P) IG (JPC ) = 0+(2 + +)J needs on�rmation.Observed in radiative deay of the �(3S), therefore C = +. Branh-ing ratio requires E1 transition, M1 is strongly disfavored, thereforeP = +.
χb2(2P) MASSχb2(2P) MASSχb2(2P) MASSχb2(2P) MASSVALUE (MeV) DOCUMENT ID10268.65±0.22±0.50 OUR EVALUATION10268.65±0.22±0.50 OUR EVALUATION10268.65±0.22±0.50 OUR EVALUATION10268.65±0.22±0.50 OUR EVALUATION From γ energy below, using �(3S) mass =10355.2 ± 0.5 MeV mχb2(2P) − mχb1(2P)mχb2(2P) − mχb1(2P)mχb2(2P) − mχb1(2P)mχb2(2P) − mχb1(2P)VALUE (MeV) DOCUMENT ID TECN COMMENT13.10±0.24 OUR AVERAGE13.10±0.24 OUR AVERAGE13.10±0.24 OUR AVERAGE13.10±0.24 OUR AVERAGE12.3 ±2.6 ±0.6 1 AAIJ 14BG LHCB pp → γµ+µ−X13.04±0.26 LEES 14M BABR �(3S) → γ γµ+µ−13.5 ±0.4 ±0.5 2 HEINTZ 92 CSB2 e+ e− → γX,ℓ+ ℓ− γ γ1From the χbj(2P) → �(1S)γ transition.2 From the average photon energy for inlusive and exlusive events. SupersedesNARAIN 91.

γ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYγ ENERGY IN �(3S) DECAYVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT86.19±0.22 OUR EVALUATION86.19±0.22 OUR EVALUATION86.19±0.22 OUR EVALUATION86.19±0.22 OUR EVALUATION Treating systemati errors as orrelated86.40±0.18 OUR AVERAGE86.40±0.18 OUR AVERAGE86.40±0.18 OUR AVERAGE86.40±0.18 OUR AVERAGE86.04±0.06±0.27 ARTUSO 05 CLEO �(3S) → γX86 ±1 101 CRAWFORD 92B CLE2 e+ e− → ℓ+ ℓ− γ γ86.7 ±0.4 10319 3 HEINTZ 92 CSB2 e+ e− → γX86.9 ±0.4 157 4 HEINTZ 92 CSB2 e+ e− → ℓ+ ℓ− γ γ86.4 ±0.1 ±0.4 30741 MORRISON 91 CLE2 e+ e− → γX3A systemati unertainty on the energy sale of 0.9% not inluded. SupersedesNARAIN 91.4A systemati unertainty on the energy sale of 0.9% not inluded. SupersedesHEINTZ 91.

χb2(2P) DECAY MODESχb2(2P) DECAY MODESχb2(2P) DECAY MODESχb2(2P) DECAY MODESMode Fration (�i /�) Con�dene level�1 ω�(1S) (1.10+0.34
−0.30) %�2 γ�(2S) (8.9 ±1.2 ) %�3 γ�(1S) (6.6 ±0.8 ) %�4 ππχb2(1P) (5.1 ±0.9 )× 10−3�5 D0X < 2.4 % 90%�6 π+π−K+K−π0 < 1.1 × 10−4 90%�7 2π+π−K−K0S < 9 × 10−5 90%�8 2π+π−K−K0S 2π0 < 7 × 10−4 90%�9 2π+2π−2π0 (3.9 ±1.6 )× 10−4�10 2π+2π−K+K− (9 ±4 )× 10−5�11 2π+2π−K+K−π0 (2.4 ±1.1 )× 10−4�12 2π+2π−K+K−2π0 (4.7 ±2.3 )× 10−4�13 3π+2π−K−K0S π0 < 4 × 10−4 90%�14 3π+3π− (9 ±4 )× 10−5�15 3π+3π−2π0 (1.2 ±0.4 )× 10−3�16 3π+3π−K+K− (1.4 ±0.7 )× 10−4�17 3π+3π−K+K−π0 (4.2 ±1.7 )× 10−4�18 4π+4π− (9 ±5 )× 10−5�19 4π+4π−2π0 (1.3 ±0.5 )× 10−3

χb2(2P) BRANCHING RATIOSχb2(2P) BRANCHING RATIOSχb2(2P) BRANCHING RATIOSχb2(2P) BRANCHING RATIOS�(ω�(1S))/�total �1/��(ω�(1S))/�total �1/��(ω�(1S))/�total �1/��(ω�(1S))/�total �1/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.10+0.32
−0.28+0.11

−0.101.10+0.32
−0.28+0.11

−0.101.10+0.32
−0.28+0.11

−0.101.10+0.32
−0.28+0.11

−0.10 20.1+5.8
−5.1 5 CRONIN-HEN...04 CLE3 �(3S) → γω�(1S)5Using B(�(3S) → γχb2(2P)) = (11.4 ± 0.8)% and B(�(1S) → ℓ+ ℓ−) = 2B(�(1S) → µ+µ−) = 2 (2.48 ± 0.06)%.�(γ�(2S))/�total �2/��(γ�(2S))/�total �2/��(γ�(2S))/�total �2/��(γ�(2S))/�total �2/�VALUE EVTS DOCUMENT ID TECN COMMENT0.089±0.012 OUR AVERAGE0.089±0.012 OUR AVERAGE0.089±0.012 OUR AVERAGE0.089±0.012 OUR AVERAGE0.085±0.010±0.010 6,7,8 LEES 14M BABR �(3S) → γ γµ+µ−0.084±0.011±0.010 2.5k 9 LEES 11J BABR �(3S) → X γ0.096±0.022±0.012 7,10 CRAWFORD 92B CLE2 e+ e− → ℓ+ ℓ− γ γ0.106±0.016±0.013 7,11 HEINTZ 92 CSB2 e+ e− → ℓ+ ℓ− γ γ6 LEES 14M quotes �(χb2(2P) → γ�(2S))/�total × �(�(3S) → γχb2(2P))/�total= (1.12 ± 0.13)% ombining the results from samples of �(3S) → γ γµ+µ− with andwithout onverted photons.7Assuming B(�(2S) → µ+µ−) = (1.93 ± 0.17)%.8 LEES 14M reports [�(χb2(2P) → γ�(2S))/�total℄ × [B(�(3S) → γχb2(2P))℄ =(1.12 ± 0.13) × 10−2 whih we divide by our best value B(�(3S) → γχb2(2P)) =(13.1 ± 1.6) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.9 LEES 11J reports [�(χb2(2P) → γ�(2S))/�total℄ × [B(�(3S) → γχb2(2P))℄ =(1.1 ± 0.1 ± 0.1) × 10−2 whih we divide by our best value B(�(3S) → γχb2(2P))= (13.1 ± 1.6)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.10CRAWFORD 92B quotes B(�(3S) → γχb1(2P)) ×B(χb2(2P) → γ�(2S)) × 2B(�(2S) → ℓ+ ℓ−) = (4.98 ± 0.94 ± 0.62) 10−4.11Realulated by us. HEINTZ 92 quotes B(�(3S) → γχb2(2P)) ×B(χb2(2P) →

γ�(2S)) = (1.90 ± 0.23 ± 0.18) % using B(�(2S) → µ+µ−) = (1.44 ± 0.10)%.Supersedes HEINTZ 91.�(γ�(1S))/�total �3/��(γ�(1S))/�total �3/��(γ�(1S))/�total �3/��(γ�(1S))/�total �3/�VALUE EVTS DOCUMENT ID TECN COMMENT0.066±0.008 OUR AVERAGE0.066±0.008 OUR AVERAGE0.066±0.008 OUR AVERAGE0.066±0.008 OUR AVERAGE0.061±0.004±0.007 12,13,14 LEES 14M BABR �(3S) → γ γµ+µ−0.070±0.004±0.008 11k 15 LEES 11J BABR �(3S) → X γ0.077±0.018±0.009 13,16 CRAWFORD 92B CLE2 e+ e− → ℓ+ ℓ− γ γ0.061±0.009±0.007 13,17 HEINTZ 92 CSB2 e+ e− → ℓ+ ℓ− γ γ12 LEES 14M quotes �(χb2(2P) → γ�(1S))/�total × �(�(3S) → γχb2(2P))/�total= (8.03 ± 0.50) × 10−3 ombining the results from samples of �(3S) → γ γµ+ µ−with and without onverted photons.13Assuming B(�(1S) → µ+µ−) = (2.48 ± 0.05)%.14 LEES 14M reports [�(χb2(2P) → γ�(1S))/�total℄ × [B(�(3S) → γχb2(2P))℄ =(8.03 ± 0.50) × 10−3 whih we divide by our best value B(�(3S) → γχb2(2P)) =(13.1 ± 1.6) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.15 LEES 11J reports [�(χb2(2P) → γ�(1S))/�total℄ × [B(�(3S) → γχb2(2P))℄ =(9.2 ± 0.3 ± 0.4) × 10−3 whih we divide by our best value B(�(3S) → γχb2(2P))= (13.1 ± 1.6)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.16CRAWFORD 92B quotes B(�(3S) → γχb2(2P)) ×B(χb2(2P) → γ�(1S)) × 2B(�(1S) → ℓ+ ℓ−) = (5.03 ± 0.94 ± 0.63) 10−4.17Realulated by us. HEINTZ 92 quotes B(�(3S) → γχb2(2P)) ×B(χb2(2P) →
γ�(1S)) =(0.77 ± 0.11 ± 0.05)% using B(�(1S) → µ+µ−) = (2.57 ± 0.05)%.Supersedes HEINTZ 91.
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χb2(2P)�(ππχb2(1P))/�total �4/��(ππχb2(1P))/�total �4/��(ππχb2(1P))/�total �4/��(ππχb2(1P))/�total �4/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT5.1±0.9 OUR AVERAGE5.1±0.9 OUR AVERAGE5.1±0.9 OUR AVERAGE5.1±0.9 OUR AVERAGE4.9±0.7±0.6 17k 18 LEES 11C BABR e+ e− → π+π−X6.0±1.6±1.4 19 CAWLFIELD 06 CLE3 �(3S) → 2(γπℓ)18 (0.64 ± 0.05 ± 0.08)× 10−3. We derive the value assuming B(�(3S) → χb2(2P)X )= B(�(3S) → χb2(2P)γ) = (13.1 ± 1.6) × 10−2.19CAWLFIELD 06 quote �(χb(2P) → ππχb(1P)) = 0.83 ± 0.22 ± 0.08 ± 0.19 keVassuming I-spin onservation, no D-wave ontribution, �(χb1(2P)) = 96 ± 16keV, and�(χb2(2P)) = 138 ± 19 keV.�(D0X)/�total �5/��(D0X)/�total �5/��(D0X)/�total �5/��(D0X)/�total �5/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.4× 10−2<2.4× 10−2<2.4× 10−2<2.4× 10−2 90 20,21 BRIERE 08 CLEO �(3S) → γD0X20For pD0 > 2.5 GeV/.21The authors also present their result as (0.2 ± 1.4 ± 0.1)× 10−2.�(π+π−K+K−π0)/�total �6/��(π+π−K+K−π0)/�total �6/��(π+π−K+K−π0)/�total �6/��(π+π−K+K−π0)/�total �6/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.1<1.1<1.1<1.1 90 22 ASNER 08A CLEO �(3S) → γπ+π−K+K−π022ASNER 08A reports [�(χb2(2P) → π+π−K+K−π0)/�total℄ × [B(�(3S) →

γχb2(2P))℄ < 14× 10−6 whih we divide by our best value B(�(3S) → γχb2(2P))= 13.1× 10−2.�(2π+π−K−K0S)/�total �7/��(2π+π−K−K0S)/�total �7/��(2π+π−K−K0S)/�total �7/��(2π+π−K−K0S)/�total �7/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<0.9<0.9<0.9<0.9 90 23 ASNER 08A CLEO �(3S) → γ 2π+π−K−K0S23ASNER 08A reports [�(χb2(2P) → 2π+π−K−K0S )/�total℄ × [B(�(3S) →

γχb2(2P))℄ < 12× 10−6 whih we divide by our best value B(�(3S) → γχb2(2P))= 13.1× 10−2.�(2π+π−K−K0S 2π0)/�total �8/��(2π+π−K−K0S 2π0)/�total �8/��(2π+π−K−K0S 2π0)/�total �8/��(2π+π−K−K0S 2π0)/�total �8/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<7<7<7<7 90 24 ASNER 08A CLEO �(3S) → γ 2π+π−K− 2π024ASNER 08A reports [�(χb2(2P) → 2π+π−K−K0S 2π0)/�total℄ × [B(�(3S) →

γχb2(2P))℄ < 87× 10−6 whih we divide by our best value B(�(3S) → γχb2(2P))= 13.1× 10−2.�(2π+2π−2π0)/�total �9/��(2π+2π−2π0)/�total �9/��(2π+2π−2π0)/�total �9/��(2π+2π−2π0)/�total �9/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.9±1.6±0.53.9±1.6±0.53.9±1.6±0.53.9±1.6±0.5 23 25 ASNER 08A CLEO �(3S) → γ 2π+2π− 2π025ASNER 08A reports [�(χb2(2P) → 2π+2π− 2π0)/�total℄× [B(�(3S) → γχb2(2P))℄= (51 ± 16 ± 13)× 10−6 whih we divide by our best value B(�(3S) → γχb2(2P))= (13.1 ± 1.6)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(2π+2π−K+K−)/�total �10/��(2π+2π−K+K−)/�total �10/��(2π+2π−K+K−)/�total �10/��(2π+2π−K+K−)/�total �10/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.9±0.4±0.10.9±0.4±0.10.9±0.4±0.10.9±0.4±0.1 11 26 ASNER 08A CLEO �(3S) → γ 2π+2π−K+K−26ASNER 08A reports [�(χb2(2P) → 2π+2π−K+K−)/�total℄ × [B(�(3S) →
γχb2(2P))℄ = (12 ± 4 ± 3) × 10−6 whih we divide by our best value B(�(3S) →
γχb2(2P)) = (13.1 ± 1.6) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−K+K−π0)/�total �11/��(2π+2π−K+K−π0)/�total �11/��(2π+2π−K+K−π0)/�total �11/��(2π+2π−K+K−π0)/�total �11/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.4±1.0±0.32.4±1.0±0.32.4±1.0±0.32.4±1.0±0.3 16 27 ASNER 08A CLEO �(3S) → γ 2π+2π−K+K−π027ASNER 08A reports [�(χb2(2P) → 2π+2π−K+K−π0)/�total℄ × [B(�(3S) →
γχb2(2P))℄ = (32 ± 11 ± 8) × 10−6 whih we divide by our best value B(�(3S) →
γχb2(2P)) = (13.1 ± 1.6) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(2π+2π−K+K−2π0)/�total �12/��(2π+2π−K+K−2π0)/�total �12/��(2π+2π−K+K−2π0)/�total �12/��(2π+2π−K+K−2π0)/�total �12/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.7±2.2±0.64.7±2.2±0.64.7±2.2±0.64.7±2.2±0.6 14 28 ASNER 08A CLEO �(3S) → γ 2π+2π−K+K−2π028ASNER 08A reports [�(χb2(2P) → 2π+2π−K+K− 2π0)/�total℄ × [B(�(3S) →
γχb2(2P))℄ = (62 ± 23 ± 17) × 10−6 whih we divide by our best value B(�(3S) →
γχb2(2P)) = (13.1 ± 1.6) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(3π+2π−K−K0S π0)/�total �13/��(3π+2π−K−K0S π0)/�total �13/��(3π+2π−K−K0S π0)/�total �13/��(3π+2π−K−K0S π0)/�total �13/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

<4<4<4<4 90 29 ASNER 08A CLEO �(3S) → γ 3π+2π−K−K0S π029ASNER 08A reports [�(χb2(2P) → 3π+2π−K−K0S π0)/�total℄ × [B(�(3S) →
γχb2(2P))℄ < 58× 10−6 whih we divide by our best value B(�(3S) → γχb2(2P))= 13.1× 10−2.

�(3π+3π−)/�total �14/��(3π+3π−)/�total �14/��(3π+3π−)/�total �14/��(3π+3π−)/�total �14/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.9±0.4±0.10.9±0.4±0.10.9±0.4±0.10.9±0.4±0.1 14 30 ASNER 08A CLEO �(3S) → γ 3π+3π−30ASNER 08A reports [�(χb2(2P) → 3π+3π−)/�total℄ × [B(�(3S) → γχb2(2P))℄= (12 ± 4 ± 3)× 10−6 whih we divide by our best value B(�(3S) → γχb2(2P)) =(13.1 ± 1.6) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(3π+3π−2π0)/�total �15/��(3π+3π−2π0)/�total �15/��(3π+3π−2π0)/�total �15/��(3π+3π−2π0)/�total �15/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT12±4±112±4±112±4±112±4±1 45 31 ASNER 08A CLEO �(3S) → γ 3π+3π− 2π031ASNER 08A reports [�(χb2(2P) → 3π+3π− 2π0)/�total℄× [B(�(3S)→ γχb2(2P))℄= (159 ± 33 ± 43)× 10−6 whih we divide by our best value B(�(3S) → γχb2(2P))= (13.1 ± 1.6)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.�(3π+3π−K+K−)/�total �16/��(3π+3π−K+K−)/�total �16/��(3π+3π−K+K−)/�total �16/��(3π+3π−K+K−)/�total �16/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.4±0.7±0.21.4±0.7±0.21.4±0.7±0.21.4±0.7±0.2 12 32 ASNER 08A CLEO �(3S) → γ 3π+3π−K+K−32ASNER 08A reports [�(χb2(2P) → 3π+3π−K+K−)/�total℄ × [B(�(3S) →
γχb2(2P))℄ = (19 ± 7 ± 5) × 10−6 whih we divide by our best value B(�(3S) →
γχb2(2P)) = (13.1 ± 1.6) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(3π+3π−K+K−π0)/�total �17/��(3π+3π−K+K−π0)/�total �17/��(3π+3π−K+K−π0)/�total �17/��(3π+3π−K+K−π0)/�total �17/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT4.2±1.7±0.54.2±1.7±0.54.2±1.7±0.54.2±1.7±0.5 16 33 ASNER 08A CLEO �(3S) → γ 3π+3π−K+K−π033ASNER 08A reports [�(χb2(2P) → 3π+3π−K+K−π0)/�total℄ × [B(�(3S) →
γχb2(2P))℄ = (55 ± 16 ± 15) × 10−6 whih we divide by our best value B(�(3S) →
γχb2(2P)) = (13.1 ± 1.6) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.�(4π+4π−)/�total �18/��(4π+4π−)/�total �18/��(4π+4π−)/�total �18/��(4π+4π−)/�total �18/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.9±0.4±0.10.9±0.4±0.10.9±0.4±0.10.9±0.4±0.1 9 34 ASNER 08A CLEO �(3S) → γ 4π+4π−34ASNER 08A reports [�(χb2(2P) → 4π+4π−)/�total℄ × [B(�(3S) → γχb2(2P))℄= (12 ± 5 ± 3)× 10−6 whih we divide by our best value B(�(3S) → γχb2(2P)) =(13.1 ± 1.6) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(4π+4π−2π0)/�total �19/��(4π+4π−2π0)/�total �19/��(4π+4π−2π0)/�total �19/��(4π+4π−2π0)/�total �19/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT13±5±213±5±213±5±213±5±2 27 35 ASNER 08A CLEO �(3S) → γ 4π+4π− 2π035ASNER 08A reports [�(χb2(2P) → 4π+4π− 2π0)/�total℄× [B(�(3S)→ γχb2(2P))℄= (165 ± 46 ± 50)× 10−6 whih we divide by our best value B(�(3S) → γχb2(2P))= (13.1 ± 1.6)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.

χb2(2P) Cross-Partile Branhing Ratiosχb2(2P) Cross-Partile Branhing Ratiosχb2(2P) Cross-Partile Branhing Ratiosχb2(2P) Cross-Partile Branhing Ratios�(χb2(2P)→ γ�(1S))/�total × �(�(3S)→ γχb2(2P))/�total�3/�× ��(3S)20 /��(3S)�(χb2(2P)→ γ�(1S))/�total × �(�(3S)→ γχb2(2P))/�total�3/�× ��(3S)20 /��(3S)�(χb2(2P)→ γ�(1S))/�total × �(�(3S)→ γχb2(2P))/�total�3/�× ��(3S)20 /��(3S)�(χb2(2P)→ γ�(1S))/�total × �(�(3S)→ γχb2(2P))/�total�3/�× ��(3S)20 /��(3S)VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT9.2±0.3±0.49.2±0.3±0.49.2±0.3±0.49.2±0.3±0.4 11k LEES 11J BABR �(3S) → X γ�(χb2(2P)→ γ�(2S))/�total × �(�(3S)→ γχb2(2P))/�total�2/�× ��(3S)20 /��(3S)�(χb2(2P)→ γ�(2S))/�total × �(�(3S)→ γχb2(2P))/�total�2/�× ��(3S)20 /��(3S)�(χb2(2P)→ γ�(2S))/�total × �(�(3S)→ γχb2(2P))/�total�2/�× ��(3S)20 /��(3S)�(χb2(2P)→ γ�(2S))/�total × �(�(3S)→ γχb2(2P))/�total�2/�× ��(3S)20 /��(3S)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.1±0.1±0.11.1±0.1±0.11.1±0.1±0.11.1±0.1±0.1 2.5k LEES 11J BABR �(3S) → X γB(χb2(2P) → χb2(1P)π+π−) × B(�(3S) → χb2(2P)X )B(χb2(2P) → χb2(1P)π+π−) × B(�(3S) → χb2(2P)X )B(χb2(2P) → χb2(1P)π+π−) × B(�(3S) → χb2(2P)X )B(χb2(2P) → χb2(1P)π+π−) × B(�(3S) → χb2(2P)X )VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.64±0.05±0.080.64±0.05±0.080.64±0.05±0.080.64±0.05±0.08 17k LEES 11C BABR e+ e− → π+π−XB(χb2(2P) → γ�(1S)) × B(�(3S) → γχb2(2P)) × B(�(1S) → ℓ+ ℓ−)B(χb2(2P) → γ�(1S)) × B(�(3S) → γχb2(2P)) × B(�(1S) → ℓ+ ℓ−)B(χb2(2P) → γ�(1S)) × B(�(3S) → γχb2(2P)) × B(�(1S) → ℓ+ ℓ−)B(χb2(2P) → γ�(1S)) × B(�(3S) → γχb2(2P)) × B(�(1S) → ℓ+ ℓ−)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.02±0.18 OUR AVERAGE2.02±0.18 OUR AVERAGE2.02±0.18 OUR AVERAGE2.02±0.18 OUR AVERAGE1.95+0.22
−0.21+0.10

−0.16 36 LEES 14M BABR �(3S) → γ γµ+µ−2.52±0.47±0.32 48 37 CRAWFORD 92B CLE2 �(3S) → γ γ ℓ+ ℓ−1.98±0.28±0.12 38 HEINTZ 92 CSB2 �(3S) → γ γ ℓ+ ℓ−36From a sample of �(3S) → γ γµ+µ− with onverted photons.37CRAWFORD 92B quotes 2×B(�(3S) → γχbJ (2P)) B(χbJ (2P) → γ�(nS))B(�(nS) → ℓ+ ℓ−).38Calulated by us. HEINTZ 92 quotes B(�(3S) → γχb2(2P))×B(χb2(2P) →
γ�(1S)) =(0.77 ± 0.11 ± 0.05)% usingB(�(1S) → µ+µ−) = (2.57 ± 0.05)%.[B(χb2(2P) → γ�(1S)) × B(�(3S) → γχb2(2P))℄ / [B(χb1(2P) →

γ�(1S)) × B(�(3S) → γχb1(2P))℄[B(χb2(2P) → γ�(1S)) × B(�(3S) → γχb2(2P))℄ / [B(χb1(2P) →
γ�(1S)) × B(�(3S) → γχb1(2P))℄[B(χb2(2P) → γ�(1S)) × B(�(3S) → γχb2(2P))℄ / [B(χb1(2P) →
γ�(1S)) × B(�(3S) → γχb1(2P))℄[B(χb2(2P) → γ�(1S)) × B(�(3S) → γχb2(2P))℄ / [B(χb1(2P) →
γ�(1S)) × B(�(3S) → γχb1(2P))℄VALUE (%) DOCUMENT ID TECN COMMENT66.6±3.066.6±3.066.6±3.066.6±3.0 39 LEES 14M BABR �(3S) → γ γµ+µ−
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χb2(2P), �(3S)39From a sample of �(3S) → γ γµ+µ− events without onverted photons.B(χb2(2P) → γ�(2S)) × B(�(3S) → γχb2(2P)) × B(�(2S) → ℓ+ ℓ−)B(χb2(2P) → γ�(2S)) × B(�(3S) → γχb2(2P)) × B(�(2S) → ℓ+ ℓ−)B(χb2(2P) → γ�(2S)) × B(�(3S) → γχb2(2P)) × B(�(2S) → ℓ+ ℓ−)B(χb2(2P) → γ�(2S)) × B(�(3S) → γχb2(2P)) × B(�(2S) → ℓ+ ℓ−)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.74±0.29 OUR AVERAGE2.74±0.29 OUR AVERAGE2.74±0.29 OUR AVERAGE2.74±0.29 OUR AVERAGE3.22+0.58

−0.53+0.16
−0.71 40 LEES 14M BABR �(3S) → γ γµ+µ−2.49±0.47±0.31 53 41 CRAWFORD 92B CLE2 �(3S) → γ γ ℓ+ ℓ−2.74±0.33±0.18 42 HEINTZ 92 CSB2 �(3S) → γ γ ℓ+ ℓ−40From a sample of �(3S) → γ γµ+µ− with onverted photons.41CRAWFORD 92B quotes 2×B(�(3S) → γχbJ (2P)) B(χbJ (2P) → γ�(nS))B(�(nS) → ℓ+ ℓ−).42Calulated by us. HEINTZ 92 quotes B(�(3S) → γχb2(2P)) ×B(χb2(2P) →

γ�(2S)) = (1.90 ± 0.23 ± 0.18) % using B(�(2S) → µ+µ−) = (1.44 ± 0.10)%.[B(χb2(2P) → γ�(2S)) × B(�(3S) → γχb2(2P))℄ / [B(χb1(2P) →
γ�(2S)) × B(�(3S) → γχb1(2P))℄[B(χb2(2P) → γ�(2S)) × B(�(3S) → γχb2(2P))℄ / [B(χb1(2P) →
γ�(2S)) × B(�(3S) → γχb1(2P))℄[B(χb2(2P) → γ�(2S)) × B(�(3S) → γχb2(2P))℄ / [B(χb1(2P) →
γ�(2S)) × B(�(3S) → γχb1(2P))℄[B(χb2(2P) → γ�(2S)) × B(�(3S) → γχb2(2P))℄ / [B(χb1(2P) →
γ�(2S)) × B(�(3S) → γχb1(2P))℄VALUE (%) DOCUMENT ID TECN COMMENT46.9±2.046.9±2.046.9±2.046.9±2.0 43 LEES 14M BABR �(3S) → γ γµ+µ−43From a sample of �(3S) → γ γµ+µ− without onverted photons.

χb2(2P) REFERENCESχb2(2P) REFERENCESχb2(2P) REFERENCESχb2(2P) REFERENCESAAIJ 14BG JHEP 1410 088 R. Aaij et al. (LHCb Collab.)LEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.)LEES 11C PR D84 011104 J.P. Lees et al. (BABAR Collab.)LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)ASNER 08A PR D78 091103 D.M. Asner et al. (CLEO Collab.)BRIERE 08 PR D78 092007 R.A. Briere et al. (CLEO Collab.)CAWLFIELD 06 PR D73 012003 C. Cawl�eld et al. (CLEO Collab.)ARTUSO 05 PRL 94 032001 M. Artuso et al. (CLEO Collab.)CRONIN-HEN... 04 PRL 92 222002 D. Cronin-Hennessy et al. (CLEO Collab.)CRAWFORD 92B PL B294 139 G. Crawford et al. (CLEO Collab.)HEINTZ 92 PR D46 1928 U. Heintz et al. (CUSB II Collab.)HEINTZ 91 PRL 66 1563 U. Heintz et al. (CUSB Collab.)MORRISON 91 PRL 67 1696 R.J. Morrison et al. (CLEO Collab.)NARAIN 91 PRL 66 3113 M. Narain et al. (CUSB Collab.)�(3S) IG (JPC ) = 0−(1−−)�(3S) MASS�(3S) MASS�(3S) MASS�(3S) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT10355.2±0.510355.2±0.510355.2±0.510355.2±0.5 1 ARTAMONOV 00 MD1 e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •10355.3±0.5 2,3 BARU 86B REDE e+ e− → hadrons1Reanalysis of BARU 86B using new eletron mass (COHEN 87).2Reanalysis of ARTAMONOV 84.3 Superseded by ARTAMONOV 00.m�(3S) − m�(2S)m�(3S) − m�(2S)m�(3S) − m�(2S)m�(3S) − m�(2S)VALUE (MeV) DOCUMENT ID TECN COMMENT331.50±0.02±0.13331.50±0.02±0.13331.50±0.02±0.13331.50±0.02±0.13 LEES 11C BABR e+ e− → π+π−X�(3S) WIDTH�(3S) WIDTH�(3S) WIDTH�(3S) WIDTHVALUE (keV) DOCUMENT ID20.32±1.85 OUR EVALUATION20.32±1.85 OUR EVALUATION20.32±1.85 OUR EVALUATION20.32±1.85 OUR EVALUATION See the Note on \Width Determinations of the �States" �(3S) DECAY MODES�(3S) DECAY MODES�(3S) DECAY MODES�(3S) DECAY MODES Sale fator/Mode Fration (�i /�) Con�dene level�1 �(2S)anything (10.6 ± 0.8 ) %�2 �(2S)π+π− ( 2.82± 0.18) % S=1.6�3 �(2S)π0π0 ( 1.85± 0.14) %�4 �(2S)γ γ ( 5.0 ± 0.7 ) %�5 �(2S)π0 < 5.1 × 10−4 CL=90%�6 �(1S)π+π− ( 4.37± 0.08) %�7 �(1S)π0π0 ( 2.20± 0.13) %�8 �(1S)η < 1 × 10−4 CL=90%�9 �(1S)π0 < 7 × 10−5 CL=90%�10 hb(1P)π0 < 1.2 × 10−3 CL=90%�11 hb(1P)π0 → γ ηb(1S)π0 ( 4.3 ± 1.4 )× 10−4�12 hb(1P)π+π− < 1.2 × 10−4 CL=90%�13 τ+ τ− ( 2.29± 0.30) %�14 µ+µ− ( 2.18± 0.21) % S=2.1�15 e+ e− ( 2.18± 0.20) %�16 hadrons (93 ±12 ) %�17 g g g (35.7 ± 2.6 ) %�18 γ g g ( 9.7 ± 1.8 )× 10−3�19 2H anything ( 2.33± 0.33)× 10−5

Radiative deaysRadiative deaysRadiative deaysRadiative deays�20 γχb2(2P) (13.1 ± 1.6 ) % S=3.4�21 γχb1(2P) (12.6 ± 1.2 ) % S=2.4�22 γχb0(2P) ( 5.9 ± 0.6 ) % S=1.4�23 γχb2(1P) ( 9.9 ± 1.2 )× 10−3 S=1.9�24 γχb1(1P) ( 9 ± 5 )× 10−4 S=1.8�25 γχb0(1P) ( 2.7 ± 0.4 )× 10−3�26 γ ηb(2S) < 6.2 × 10−4 CL=90%�27 γ ηb(1S) ( 5.1 ± 0.7 )× 10−4�28 γA0 → γ hadrons < 8 × 10−5 CL=90%�29 γX → γ+ ≥ 4 prongs [a℄ < 2.2 × 10−4 CL=95%�30 γ a01 → γµ+µ− < 5.5 × 10−6 CL=90%�31 γ a01 → γ τ+ τ− [b℄ < 1.6 × 10−4 CL=90%Lepton Family number (LF) violating modesLepton Family number (LF) violating modesLepton Family number (LF) violating modesLepton Family number (LF) violating modes�32 e± τ∓ LF < 4.2 × 10−6 CL=90%�33 µ± τ∓ LF < 3.1 × 10−6 CL=90%[a℄ 1.5 GeV < mX < 5.0 GeV[b℄ For mτ+ τ− in the ranges 4.03{9.52 and 9.61{10.10 GeV.�(3S) �(i)�(e+ e−)/�(total)�(3S) �(i)�(e+ e−)/�(total)�(3S) �(i)�(e+ e−)/�(total)�(3S) �(i)�(e+ e−)/�(total)�(hadrons) × �(e+ e−)/�total �16�15/��(hadrons) × �(e+ e−)/�total �16�15/��(hadrons) × �(e+ e−)/�total �16�15/��(hadrons) × �(e+ e−)/�total �16�15/�VALUE (keV) DOCUMENT ID TECN COMMENT0.414±0.007 OUR AVERAGE0.414±0.007 OUR AVERAGE0.414±0.007 OUR AVERAGE0.414±0.007 OUR AVERAGE0.413±0.004±0.006 ROSNER 06 CLEO 10.4 e+ e− → hadrons0.45 ±0.03 ±0.03 4 GILES 84B CLEO e+ e− → hadrons4Radiative orretions reevaluated by BUCHMUELLER 88 following KURAEV 85.�(�(1S)π+π−
)
× �(e+ e−)/�total �6�15/��(�(1S)π+π−

)
× �(e+ e−)/�total �6�15/��(�(1S)π+π−

)
× �(e+ e−)/�total �6�15/��(�(1S)π+π−

)
× �(e+ e−)/�total �6�15/�VALUE (eV) EVTS DOCUMENT ID TECN COMMENT18.46±0.27±0.7718.46±0.27±0.7718.46±0.27±0.7718.46±0.27±0.77 6.4K 5 AUBERT 08BP BABR e+ e− → γπ+π− ℓ+ ℓ−5Using B(�(1S) → e+ e−) = (2.38 ± 0.11)% and B(�(1S) → µ+µ−) = (2.48 ±0.05)%. �(3S) PARTIAL WIDTHS�(3S) PARTIAL WIDTHS�(3S) PARTIAL WIDTHS�(3S) PARTIAL WIDTHS�(e+ e−) �15�(e+ e−) �15�(e+ e−) �15�(e+ e−) �15VALUE (keV) DOCUMENT ID0.443±0.008 OUR EVALUATION0.443±0.008 OUR EVALUATION0.443±0.008 OUR EVALUATION0.443±0.008 OUR EVALUATION�(3S) BRANCHING RATIOS�(3S) BRANCHING RATIOS�(3S) BRANCHING RATIOS�(3S) BRANCHING RATIOS�(�(2S)anything)/�total �1/��(�(2S)anything)/�total �1/��(�(2S)anything)/�total �1/��(�(2S)anything)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENT0.106 ±0.008 OUR AVERAGE0.106 ±0.008 OUR AVERAGE0.106 ±0.008 OUR AVERAGE0.106 ±0.008 OUR AVERAGE0.1023±0.0105 4625 6,7,8 BUTLER 94B CLE2 e+ e− → ℓ+ ℓ−X0.111 ±0.012 4891 7,8,9 BROCK 91 CLEO e+ e− → π+π−X,

π+π− ℓ+ ℓ−6Using B(�(2S) → �(1S)γ γ) = (0.038 ± 0.007)%, and B(�(2S) → �(1S)π0π0) =(1/2)B(�(2S) → �(1S)π+π−).7Using B(�(1S) → µ+µ−) = (2.48 ± 0.06)%. With the assumption of e µ universality.8Using B(�(2S) → �(1S)π+π−) = (18.5 ± 0.8)%.9Using B(�(2S) → µ+µ−) = (1.31 ± 0.21)%, B(�(2S) → �(1S)γ γ)×2B(�(1S) →
µ+µ−) = (0.188 ± 0.035)%, and B(�(2S) → �(1S)π0π0)×2B(�(1S) → µ+µ−)= (0.436 ± 0.056)%. With the assumption of e µ universality.�(�(2S)π+π−

)/�total �2/��(�(2S)π+π−
)/�total �2/��(�(2S)π+π−
)/�total �2/��(�(2S)π+π−
)/�total �2/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.82±0.18 OUR AVERAGE2.82±0.18 OUR AVERAGE2.82±0.18 OUR AVERAGE2.82±0.18 OUR AVERAGE Error inludes sale fator of 1.6. See the ideogram below.3.00±0.02±0.14 543k LEES 11C BABR e+ e− → π+π−X2.40±0.10±0.26 800 10 AUBERT 08BP BABR e+ e− → γπ+π− e+ e−3.12±0.49 980 11,12 BUTLER 94B CLE2 e+ e− → π+π− ℓ+ ℓ−2.13±0.38 974 13 BROCK 91 CLEO e+ e− → π+π−X,

π+π− ℓ+ ℓ−
• • • We do not use the following data for averages, �ts, limits, et. • • •4.82±0.65±0.53 138 13 WU 93 CUSB �(3S) → π+π− ℓ+ ℓ−3.1 ±2.0 5 MAGERAS 82 CUSB �(3S) → π+π− ℓ+ ℓ−10Using B(�(1S) → e+ e−) = (2.38± 0.11)%, B(�(1S) → µ+µ−) = (2.48± 0.05)%,and �ee(�(3S)) = 0.443 ± 0.008 keV.11From the exlusive mode.12Using B(�(2S) → �(1S)γ γ) = (0.038 ± 0.007)%, and B(�(2S) → �(1S)π0π0) =(1/2)B(�(2S) → �(1S)π+π−).13Using B(�(2S) → µ+µ−) = (1.31 ± 0.21)%, B(�(2S) → �(1S)γ γ)×2B(�(1S) →

µ+µ−) = (0.188 ± 0.035)%, and B(�(2S) → �(1S)π0π0)×2B(�(1S) → µ+µ−)= (0.436 ± 0.056)%. With the assumption of e µ universality.
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WEIGHTED AVERAGE
2.82±0.18 (Error scaled by 1.6)

BROCK 91 CLEO 3.3
BUTLER 94B CLE2 0.4
AUBERT 08BP BABR 2.3
LEES 11C BABR 1.6

χ2

       7.6
(Confidence Level = 0.056)

1 2 3 4 5 6�(�(2S)π+π−
)/�total (units 10−2)�(�(2S)π0π0)/�total �3/��(�(2S)π0π0)/�total �3/��(�(2S)π0π0)/�total �3/��(�(2S)π0π0)/�total �3/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.85±0.14 OUR AVERAGE1.85±0.14 OUR AVERAGE1.85±0.14 OUR AVERAGE1.85±0.14 OUR AVERAGE1.82±0.09±0.12 4391 14 BHARI 09 CLEO e+ e− → π0π0 ℓ+ ℓ−2.16±0.39 15,16 BUTLER 94B CLE2 e+ e− → π0π0 ℓ+ ℓ−1.7 ±0.5 ±0.2 10 17 HEINTZ 92 CSB2 e+ e− → π0π0 ℓ+ ℓ−14Authors assume B(�(1S) → e+ e−) + B(�(1S) → µ+µ−) = 4.06%.15B(�(2S) → µ+µ−) = (1.31 ± 0.21)% and assuming e µ universality.16 From the exlusive mode.17B(�(2S) → µ+µ−) = (1.44 ± 0.10)% and assuming e µ universality. SupersedesHEINTZ 91.�(�(2S)γ γ)/�total �4/��(�(2S)γ γ)/�total �4/��(�(2S)γ γ)/�total �4/��(�(2S)γ γ)/�total �4/�VALUE DOCUMENT ID TECN COMMENT0.0502±0.00690.0502±0.00690.0502±0.00690.0502±0.0069 18 BUTLER 94B CLE2 e+ e− → ℓ+ ℓ− 2γ18From the exlusive mode.�(�(2S)π0)/�total �5/��(�(2S)π0)/�total �5/��(�(2S)π0)/�total �5/��(�(2S)π0)/�total �5/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

<0.51<0.51<0.51<0.51 90 19 HE 08A CLEO e+ e− → ℓ+ ℓ− γ γ19Authors assume B(�(2S) → e+ e−) + B(�(1S) → µ+µ−) = 4.06%.�(�(1S)π+π−
)/�total �6/��(�(1S)π+π−
)/�total �6/��(�(1S)π+π−
)/�total �6/��(�(1S)π+π−
)/�total �6/�Abbreviation MM in the COMMENT �eld below stands for missing mass.VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT4.37±0.08 OUR AVERAGE4.37±0.08 OUR AVERAGE4.37±0.08 OUR AVERAGE4.37±0.08 OUR AVERAGE4.32±0.07±0.13 90k 20 LEES 11L BABR �(3S) → π+π− ℓ+ ℓ−4.46±0.01±0.13 190k 21 BHARI 09 CLEO e+ e− → π+π− MM4.17±0.06±0.19 6.4K 22 AUBERT 08BP BABR 10.58 e+ e− →

γπ+π− ℓ+ ℓ−4.52±0.35 11830 23 BUTLER 94B CLE2 e+ e− → π+π−X,
π+π− ℓ+ ℓ−4.46±0.34±0.50 451 23 WU 93 CUSB �(3S) → π+π− ℓ+ ℓ−4.46±0.30 11221 23 BROCK 91 CLEO e+ e− → π+π−X,
π+π− ℓ+ ℓ−

• • • We do not use the following data for averages, �ts, limits, et. • • •4.9 ±1.0 22 GREEN 82 CLEO �(3S) → π+π− ℓ+ ℓ−3.9 ±1.3 26 MAGERAS 82 CUSB �(3S) → π+π− ℓ+ ℓ−20Using B(�(1S) → e+ e−) = (2.38 ± 0.11)% and B(�(1S) → µ+µ−) = (2.48 ±0.05)%.21A weighted average of the inlusive and exlusive results.22Using B(�(2S) → e+ e−) = (1.91± 0.16)%, B(�(2S) → µ+µ−) = (1.93± 0.17)%,and �ee(�(3S)) = 0.443 ± 0.008 keV.23Using B(�(1S) → µ+µ−) = (2.48 ± 0.06)%. With the assumption of e µ universality.�(�(2S)π+π−
)/�(�(1S)π+π−

) �2/�6�(�(2S)π+π−
)/�(�(1S)π+π−

) �2/�6�(�(2S)π+π−
)/�(�(1S)π+π−

) �2/�6�(�(2S)π+π−
)/�(�(1S)π+π−

) �2/�6VALUE EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.577±0.026±0.060 800 24 AUBERT 08BP BABR e+ e− → γπ+π− ℓ+ ℓ−24Using B(�(1S) → e+ e−) = (2.38± 0.11)%, B(�(1S) → µ+µ−) = (2.48± 0.05)%,B(�(2S) → e+ e−) = (1.91 ± 0.16)%, and B(�(2S) → µ+µ−) = (1.93 ± 0.17)%.Not independent of other values reported by AUBERT 08BP.�(�(1S)π0π0)/�total �7/��(�(1S)π0π0)/�total �7/��(�(1S)π0π0)/�total �7/��(�(1S)π0π0)/�total �7/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.20±0.13 OUR AVERAGE2.20±0.13 OUR AVERAGE2.20±0.13 OUR AVERAGE2.20±0.13 OUR AVERAGE2.24±0.09±0.11 6584 25 BHARI 09 CLEO e+ e− → π0π0 ℓ+ ℓ−1.99±0.34 56 26 BUTLER 94B CLE2 e+ e− → π0π0 ℓ+ ℓ−2.2 ±0.4 ±0.3 33 27 HEINTZ 92 CSB2 e+ e− → π0π0 ℓ+ ℓ−25Authors assume B(�(1S) → e+ e−) + B(�(1S) → µ+µ−) = 4.96%.26Using B(�(1S) → µ+µ−) = (2.48 ± 0.06)% and assuming eµ universality.27Using B(�(1S) → µ+µ−) = (2.57± 0.07)% and assuming eµ universality. SupersedesHEINTZ 91.

�(�(1S)π0π0)/�(�(1S)π+π−
) �7/�6�(�(1S)π0π0)/�(�(1S)π+π−
) �7/�6�(�(1S)π0π0)/�(�(1S)π+π−
) �7/�6�(�(1S)π0π0)/�(�(1S)π+π−
) �7/�6VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.501±0.043 28 BHARI 09 CLEO e+ e− → �(3S)28Not independent of other values reported by BHARI 09.�(�(1S)η)/�total �8/��(�(1S)η)/�total �8/��(�(1S)η)/�total �8/��(�(1S)η)/�total �8/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<0.1<0.1<0.1<0.1 90 29 LEES 11L BABR �(3S) → (π+π−)(γ γ)ℓ+ ℓ−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.8 90 29,30 AUBERT 08BP BABR e+ e− → γπ+π−π0 ℓ+ ℓ−
<0.18 90 31 HE 08A CLEO e+ e− → ℓ+ ℓ− η

<2.2 90 BROCK 91 CLEO e+ e− → ℓ+ ℓ− η29Using B(�(1S) → e+ e−) = (2.38± 0.11)%, B(�(1S) → µ+µ−) = (2.48± 0.05)%.30Using �ee(�(3S)) = 0.443 ± 0.008 keV.31Authors assume B(�(1S) → e+ e−) + B(�(1S) → µ+µ−) = 4.96%.�(�(1S)η)/�(�(1S)π+π−
) �8/�6�(�(1S)η)/�(�(1S)π+π−
) �8/�6�(�(1S)η)/�(�(1S)π+π−
) �8/�6�(�(1S)η)/�(�(1S)π+π−
) �8/�6VALUE (units 10−2) CL% DOCUMENT ID TECN COMMENT

<0.23<0.23<0.23<0.23 90 32 LEES 11L BABR �(3S) → (π+π−)(γ γ)ℓ+ ℓ−
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.9 90 33 AUBERT 08BP BABR e+ e− → γπ+π− (π0)ℓ+ ℓ−32Not independent of other values reported by LEES 11L.33Not independent of other values reported by AUBERT 08BP.�(�(1S)π0)/�total �9/��(�(1S)π0)/�total �9/��(�(1S)π0)/�total �9/��(�(1S)π0)/�total �9/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT
<0.07<0.07<0.07<0.07 90 34 HE 08A CLEO e+ e− → ℓ+ ℓ− γ γ34Authors assume B(�(1S) → e+ e−) + B(�(1S) → µ+µ−) = 4.96%.�(hb(1P)π0)/�total �10/��(hb(1P)π0)/�total �10/��(hb(1P)π0)/�total �10/��(hb(1P)π0)/�total �10/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.2× 10−3<1.2× 10−3<1.2× 10−3<1.2× 10−3 90 35 GE 11 CLEO �(3S) → π0 anything35Assuming M(hb(1P)) = 9900 MeV and �(hb(1P)) = 0 MeV, and allowing B(hb(1P) →

γ ηb(1S)) to vary from 0{100%.�(hb(1P)π0 → γ ηb(1S)π0)/�total �11/��(hb(1P)π0 → γ ηb(1S)π0)/�total �11/��(hb(1P)π0 → γ ηb(1S)π0)/�total �11/��(hb(1P)π0 → γ ηb(1S)π0)/�total �11/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT4.3±1.1±0.94.3±1.1±0.94.3±1.1±0.94.3±1.1±0.9 LEES 11K BABR �(3S) → ηb γπ0�(hb(1P)π+π−
)/�total �12/��(hb(1P)π+π−
)/�total �12/��(hb(1P)π+π−
)/�total �12/��(hb(1P)π+π−
)/�total �12/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

< 1.2< 1.2< 1.2< 1.2 90 36 LEES 11C BABR e+ e− → π+π−X
• • • We do not use the following data for averages, �ts, limits, et. • • •
<18 36 BUTLER 94B CLE2 e+ e− → π+π−X
<15 36 BROCK 91 CLEO e+ e− → π+π−X36For M(hb(1P)) = 9900 MeV.�(τ+ τ−

)/�total �13/��(τ+ τ−
)/�total �13/��(τ+ τ−
)/�total �13/��(τ+ τ−
)/�total �13/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.29±0.21±0.222.29±0.21±0.222.29±0.21±0.222.29±0.21±0.22 15k 37 BESSON 07 CLEO e+ e− → �(3S) → τ+ τ−37BESSON 07 reports [�(�(3S) → τ+ τ−

)/�total℄ / [B(�(3S) → µ+µ−)℄ = 1.05 ±0.08± 0.05 whih we multiply by our best value B(�(3S) → µ+µ−) = (2.18± 0.21)×10−2. Our �rst error is their experiment's error and our seond error is the systematierror from using our best value.�(τ+ τ−
)/�(µ+µ−

) �13/�14�(τ+ τ−
)/�(µ+µ−

) �13/�14�(τ+ τ−
)/�(µ+µ−

) �13/�14�(τ+ τ−
)/�(µ+µ−

) �13/�14VALUE EVTS DOCUMENT ID TECN COMMENT1.05±0.08±0.051.05±0.08±0.051.05±0.08±0.051.05±0.08±0.05 15k BESSON 07 CLEO e+ e− → �(3S)�(µ+µ−
)/�total �14/��(µ+µ−
)/�total �14/��(µ+µ−
)/�total �14/��(µ+µ−
)/�total �14/�VALUE EVTS DOCUMENT ID TECN COMMENT0.0218±0.0021 OUR AVERAGE0.0218±0.0021 OUR AVERAGE0.0218±0.0021 OUR AVERAGE0.0218±0.0021 OUR AVERAGE Error inludes sale fator of 2.1. See the ideogrambelow.0.0239±0.0007±0.0010 81k ADAMS 05 CLEO e+ e− → µ+µ−0.0202±0.0019±0.0033 CHEN 89B CLEO e+ e− → µ+µ−0.0173±0.0015±0.0011 KAARSBERG 89 CSB2 e+ e− → µ+µ−0.033 ±0.013 ±0.007 1096 ANDREWS 83 CLEO e+ e− → µ+µ−
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WEIGHTED AVERAGE
0.0218±0.0021 (Error scaled by 2.1)

ANDREWS 83 CLEO
KAARSBERG 89 CSB2 6.0
CHEN 89B CLEO 0.2
ADAMS 05 CLEO 2.8

χ2

       9.0
(Confidence Level = 0.011)

0.01 0.015 0.02 0.025 0.03 0.035�(µ+µ−
)/�total�(g g g)/�total �17/��(g g g)/�total �17/��(g g g)/�total �17/��(g g g)/�total �17/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT35.7±2.635.7±2.635.7±2.635.7±2.6 3M 38 BESSON 06A CLEO �(3S) → hadrons38Calulated using BESSON 06A value of �(γ g g)/�(g g g) = (2.72±0.06±0.32±0.37)%and the PDG 08 values of B(�(2S) + anything) = (10.6 ± 0.8)%, B(π+π−�(1S)) =(4.40 ± 0.10)%, B(π0π0�(1S)) = (2.20 ± 0.13)%, B(γχb2(2P)) = (13.1 ± 1.6)%,B(γχb1(2P)) = (12.6 ± 1.2)%, B(γχb0(2P)) = (5.9 ± 0.6)%, B(γχb0(1P)) =(0.30 ± 0.11)% ,B(µ+µ−) = (2.18 ± 0.21)%, and Rhadrons = 3.51. The statisti-al error is negligible and the systemati error is partially orrelated with �(γ g g)/�totalBESSON 06A value.�(γ g g)/�total �18/��(γ g g)/�total �18/��(γ g g)/�total �18/��(γ g g)/�total �18/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.97±0.180.97±0.180.97±0.180.97±0.18 60k 39 BESSON 06A CLEO �(3S) → γ + hadrons39Calulated using BESSON 06A values of �(γ g g)/�(g g g) = (2.72±0.06±0.32±0.37)%and �(g g g)/�total . The statistial error is negligible and the systemati error is partiallyorrelated with �(g g g)/�total BESSON 06A value.�(γ g g)/�(g g g) �18/�17�(γ g g)/�(g g g) �18/�17�(γ g g)/�(g g g) �18/�17�(γ g g)/�(g g g) �18/�17VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.72±0.06±0.492.72±0.06±0.492.72±0.06±0.492.72±0.06±0.49 3M BESSON 06A CLEO �(3S) → (γ +) hadrons�(2H anything)/�total �19/��(2H anything)/�total �19/��(2H anything)/�total �19/��(2H anything)/�total �19/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT2.33±0.15+0.31

−0.282.33±0.15+0.31
−0.282.33±0.15+0.31
−0.282.33±0.15+0.31
−0.28 LEES 14G BABR e+ e− → 2H X�(γχb2(2P))/�total �20/��(γχb2(2P))/�total �20/��(γχb2(2P))/�total �20/��(γχb2(2P))/�total �20/�VALUE EVTS DOCUMENT ID TECN COMMENT0.131 ±0.016 OUR AVERAGE0.131 ±0.016 OUR AVERAGE0.131 ±0.016 OUR AVERAGE0.131 ±0.016 OUR AVERAGE Error inludes sale fator of 3.4. See the ideogrambelow.0.1579±0.0017±0.0073 568k ARTUSO 05 CLEO e+ e− → γX0.111 ±0.005 ±0.004 10319 40 HEINTZ 92 CSB2 e+ e− → γX0.135 ±0.003 ±0.017 30741 MORRISON 91 CLE2 e+ e− → γX40Supersedes NARAIN 91.

WEIGHTED AVERAGE
0.131±0.016 (Error scaled by 3.4)

MORRISON 91 CLE2 0.1
HEINTZ 92 CSB2 9.9
ARTUSO 05 CLEO 12.8

χ2

      22.7
(Confidence Level < 0.0001)

0.08 0.1 0.12 0.14 0.16 0.18 0.2 0.22�(γχb2(2P))/�total

�(γχb1(2P))/�total �21/��(γχb1(2P))/�total �21/��(γχb1(2P))/�total �21/��(γχb1(2P))/�total �21/�VALUE EVTS DOCUMENT ID TECN COMMENT0.126 ±0.012 OUR AVERAGE0.126 ±0.012 OUR AVERAGE0.126 ±0.012 OUR AVERAGE0.126 ±0.012 OUR AVERAGE Error inludes sale fator of 2.4. See the ideogrambelow.0.1454±0.0018±0.0073 537k ARTUSO 05 CLEO e+ e− → γX0.115 ±0.005 ±0.005 11147 41 HEINTZ 92 CSB2 e+ e− → γX0.105 +0.003
−0.002 ±0.013 25759 MORRISON 91 CLE2 e+ e− → γX41Supersedes NARAIN 91.

WEIGHTED AVERAGE
0.126±0.012 (Error scaled by 2.4)

MORRISON 91 CLE2 2.5
HEINTZ 92 CSB2 2.5
ARTUSO 05 CLEO 6.6

χ2

      11.6
(Confidence Level = 0.0031)

0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2�(γχb1(2P))/�total�(γχb0(2P))/�total �22/��(γχb0(2P))/�total �22/��(γχb0(2P))/�total �22/��(γχb0(2P))/�total �22/�VALUE EVTS DOCUMENT ID TECN COMMENT0.059 ±0.006 OUR AVERAGE0.059 ±0.006 OUR AVERAGE0.059 ±0.006 OUR AVERAGE0.059 ±0.006 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogrambelow.0.0677±0.0020±0.0065 225k ARTUSO 05 CLEO e+ e− → γX0.060 ±0.004 ±0.006 4959 42 HEINTZ 92 CSB2 e+ e− → γX0.049 +0.003
−0.004 ±0.006 9903 MORRISON 91 CLE2 e+ e− → γX42Supersedes NARAIN 91.

WEIGHTED AVERAGE
0.059±0.006 (Error scaled by 1.4)

MORRISON 91 CLE2 2.1
HEINTZ 92 CSB2 0.0
ARTUSO 05 CLEO 1.7

χ2

       3.9
(Confidence Level = 0.144)

0.02 0.04 0.06 0.08 0.1 0.12�(γχb0(2P))/�total�(γχb2(1P))/�total �23/��(γχb2(1P))/�total �23/��(γχb2(1P))/�total �23/��(γχb2(1P))/�total �23/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT9.9±1.2 OUR AVERAGE9.9±1.2 OUR AVERAGE9.9±1.2 OUR AVERAGE9.9±1.2 OUR AVERAGE Error inludes sale fator of 1.9.7.6±1.2±0.4 126 43,44 KORNICER 11 CLEO e+ e− → γ γ ℓ+ ℓ−10.5±0.3+0.7
−0.6 9.7k LEES 11J BABR �(3S) → X γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<19 90 45 ASNER 08A CLEO �(3S) → γ+ hadronsseen 46 HEINTZ 92 CSB2 e+ e− → γ γ ℓ+ ℓ−43Assuming B(�(1S) → ℓ+ ℓ−) = (2.48 ± 0.05)%.44KORNICER 11 reports [�(�(3S) → γχb2(1P))/�total℄ × [B(χb2(1P) → γ�(1S))℄= (1.435 ± 0.162 ± 0.169) × 10−3 whih we divide by our best value B(χb2(1P) →

γ�(1S)) = (18.8 ± 1.1) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.45ASNER 08A reports [�(�(3S) → γχb2(1P))/�total℄ / [B(�(2S) → γχb2(1P))℄
< 27.1 × 10−2 whih we multiply by our best value B(�(2S) → γχb2(1P)) =7.15 × 10−2.



1632163216321632MesonPartile Listings�(3S), χb1(3P)46HEINTZ 92, while unable to distinguish between di�erent J states, measures∑
JB(�(3S) → γχbJ ) × B(χbJ → γ�(1S)) = (1.7 ± 0.4 ± 0.6) × 10−3 for J= 0,1,2 using inlusive �(1S) deays and (1.2+0.4

−0.3 ± 0.09) × 10−3 for J = 1,2 using�(1S) → ℓ+ ℓ−.�(γχb1(1P))/�total �24/��(γχb1(1P))/�total �24/��(γχb1(1P))/�total �24/��(γχb1(1P))/�total �24/�VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT0.9±0.5 OUR AVERAGE0.9±0.5 OUR AVERAGE0.9±0.5 OUR AVERAGE0.9±0.5 OUR AVERAGE Error inludes sale fator of 1.8.1.5±0.4±0.1 50 47,48 KORNICER 11 CLEO e+ e− → γ γ ℓ+ ℓ−0.5±0.3+0.2
−0.1 LEES 11J BABR �(3S) → X γ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.7 90 49 ASNER 08A CLEO �(3S) → γ+ hadronsseen 50 HEINTZ 92 CSB2 e+ e− → γ γ ℓ+ ℓ−47Assuming B(�(1S) → ℓ+ ℓ−) = (2.48 ± 0.05)%.48KORNICER 11 reports [�(�(3S)→ γχb1(1P))/�total℄× [B(χb1(1P) → γ�(1S))℄ =(5.38± 1.20± 0.95)×10−4 whih we divide by our best value B(χb1(1P) → γ�(1S))= (35.0 ± 2.1)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.49ASNER 08A reports [�(�(3S) → γχb1(1P))/�total℄ / [B(�(2S) → γχb1(1P))℄ <2.5×10−2 whih we multiply by our best value B(�(2S) → γχb1(1P)) = 6.9×10−2.50HEINTZ 92, while unable to distinguish between di�erent J states, measures∑

JB(�(3S) → γχbJ ) × B(χbJ → γ�(1S)) = (1.7 ± 0.4 ± 0.6) × 10−3 for J= 0,1,2 using inlusive �(1S) deays and (1.2+0.4
−0.3 ± 0.09) × 10−3 for J = 1,2 using�(1S) → ℓ+ ℓ−.�(γχb0(1P))/�total �25/��(γχb0(1P))/�total �25/��(γχb0(1P))/�total �25/��(γχb0(1P))/�total �25/�VALUE (units 10−2) CL% EVTS DOCUMENT ID TECN COMMENT0.27±0.04 OUR AVERAGE0.27±0.04 OUR AVERAGE0.27±0.04 OUR AVERAGE0.27±0.04 OUR AVERAGE0.27±0.04±0.02 2.3k LEES 11J BABR �(3S) → X γ0.30±0.04±0.10 8.7k ARTUSO 05 CLEO e+ e− → γX

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.8 90 51 ASNER 08A CLEO �(3S) → γ + hadrons51ASNER 08A reports [�(�(3S) → γχb0(1P))/�total℄ / [B(�(2S) → γχb0(1P))℄

< 21.9 × 10−2 whih we multiply by our best value B(�(2S) → γχb0(1P)) =3.8× 10−2.�(γ ηb(2S))/�total �26/��(γ ηb(2S))/�total �26/��(γ ηb(2S))/�total �26/��(γ ηb(2S))/�total �26/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
< 6.2< 6.2< 6.2< 6.2 90 ARTUSO 05 CLEO e+ e− → γX
• • • We do not use the following data for averages, �ts, limits, et. • • •
<19 90 LEES 11J BABR �(3S) → X γ�(γ ηb(1S))/�total �27/��(γ ηb(1S))/�total �27/��(γ ηb(1S))/�total �27/��(γ ηb(1S))/�total �27/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT5.1±0.7 OUR AVERAGE5.1±0.7 OUR AVERAGE5.1±0.7 OUR AVERAGE5.1±0.7 OUR AVERAGE7.1±1.8±1.3 2.3± 0.5k 52 BONVICINI 10 CLEO �(3S) → γX4.8±0.5±0.6 19 ± 3k 52 AUBERT 09AQ BABR �(3S) → γX
• • • We do not use the following data for averages, �ts, limits, et. • • •
<8.5 90 LEES 11J BABR �(3S) → X γ4.8±0.5±1.2 19 ± 3k 52,53 AUBERT 08V BABR �(3S) → γX
<4.3 90 54 ARTUSO 05 CLEO e+ e− → γX52Assuming �ηb(1S) = 10 MeV.53 Systemati error re-evaluated by AUBERT 09AQ.54 Superseded by BONVICINI 10.�(γA0 → γ hadrons)/�total �28/��(γA0 → γ hadrons)/�total �28/��(γA0 → γ hadrons)/�total �28/��(γA0 → γ hadrons)/�total �28/�(0.3 GeV < mA0 < 7 GeV)VALUE CL% DOCUMENT ID TECN COMMENT
<8× 10−5<8× 10−5<8× 10−5<8× 10−5 90 55 LEES 11H BABR �(3S) → γ hadrons55For a narrow salar or pseudosalar A0, exluding known resonanes, with mass in therange 0.3{7 GeV. Measured 90% CL limits as a funtion of mA0 range from 1 × 10−6to 8× 10−5.�(γX → γ+ ≥ 4 prongs)/�total �29/��(γX → γ+ ≥ 4 prongs)/�total �29/��(γX → γ+ ≥ 4 prongs)/�total �29/��(γX → γ+ ≥ 4 prongs)/�total �29/�(1.5 GeV < mX < 5.0 GeV)VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<2.2<2.2<2.2<2.2 95 ROSNER 07A CLEO e+ e− → γX�(γ a01 → γµ+µ−

)/�total �30/��(γ a01 → γµ+µ−
)/�total �30/��(γ a01 → γµ+µ−
)/�total �30/��(γ a01 → γµ+µ−
)/�total �30/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<5.5<5.5<5.5<5.5 90 56 AUBERT 09Z BABR e+ e− → γ a01 → γµ+µ−56For a narrow salar or pseudosalar a01 with mass in the range 212{9300 MeV, exludingJ/ψ and ψ(2S). Measured 90% CL limits as a funtion of ma01 range from 0.27{5.5×10−6.

�(γ a01 → γ τ+ τ−
)/�total �31/��(γ a01 → γ τ+ τ−
)/�total �31/��(γ a01 → γ τ+ τ−
)/�total �31/��(γ a01 → γ τ+ τ−
)/�total �31/�VALUE CL% DOCUMENT ID TECN COMMENT

<1.6× 10−4<1.6× 10−4<1.6× 10−4<1.6× 10−4 90 57 AUBERT 09P BABR e+ e− → γ a01 → γ τ+ τ−57For a narrow salar or pseudosalar a01 with M(τ+ τ−) in the ranges 4.03{9.52 and9.61{10.10 GeV. Measured 90% CL limits as a funtion of M(τ+ τ−) range from1.5{16× 10−5.LEPTON FAMILY NUMBER (LF) VIOLATING MODESLEPTON FAMILY NUMBER (LF) VIOLATING MODESLEPTON FAMILY NUMBER (LF) VIOLATING MODESLEPTON FAMILY NUMBER (LF) VIOLATING MODES�(e± τ∓
)/�total �32/��(e± τ∓
)/�total �32/��(e± τ∓
)/�total �32/��(e± τ∓
)/�total �32/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<4.2<4.2<4.2<4.2 90 LEES 10B BABR e+ e− → e± τ∓�(µ± τ∓
)/�total �33/��(µ± τ∓
)/�total �33/��(µ± τ∓
)/�total �33/��(µ± τ∓
)/�total �33/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

< 3.1< 3.1< 3.1< 3.1 90 LEES 10B BABR e+ e− → µ± τ∓
• • • We do not use the following data for averages, �ts, limits, et. • • •
<20.3 95 LOVE 08A CLEO e+ e− → µ± τ∓�(3S) REFERENCES�(3S) REFERENCES�(3S) REFERENCES�(3S) REFERENCESLEES 14G PR D89 111102 J.P. Lees et al. (BABAR Collab.)GE 11 PR D84 032008 J.Y. Ge et al. (CLEO Collab.)KORNICER 11 PR D83 054003 M. Kornier et al. (CLEO Collab.)LEES 11C PR D84 011104 J.P. Lees et al. (BABAR Collab.)LEES 11H PRL 107 221803 J.P. Lees et al. (BABAR Collab.)LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)LEES 11K PR D84 091101 J.P. Lees et al. (BABAR Collab.)LEES 11L PR D84 092003 J.P. Lees et al. (BABAR Collab.)BONVICINI 10 PR D81 031104 G. Bonviini et al. (CLEO Collab.)LEES 10B PRL 104 151802 J.P. Lees et al. (BABAR Collab.)AUBERT 09AQ PRL 103 161801 B. Aubert et al. (BABAR Collab.)AUBERT 09P PRL 103 181801 B. Aubert et al. (BABAR Collab.)AUBERT 09Z PRL 103 081803 B. Aubert et al. (BABAR Collab.)BHARI 09 PR D79 011103 S.R. Bhari et al. (CLEO Collab.)ASNER 08A PR D78 091103 D.M. Asner et al. (CLEO Collab.)AUBERT 08BP PR D78 112002 B. Aubert et al. (BABAR Collab.)AUBERT 08V PRL 101 071801 B. Aubert et al. (BABAR Collab.)HE 08A PRL 101 192001 Q. He et al. (CLEO Collab.)LOVE 08A PRL 101 201601 W. Love et al. (CLEO Collab.)PDG 08 PL B667 1 C. Amsler et al. (PDG Collab.)BESSON 07 PRL 98 052002 D. Besson et al. (CLEO Collab.)ROSNER 07A PR D76 117102 J.L. Rosner et al. (CLEO Collab.)BESSON 06A PR D74 012003 D. Besson et al. (CLEO Collab.)ROSNER 06 PRL 96 092003 J.L. Rosner et al. (CLEO Collab.)ADAMS 05 PRL 94 012001 G.S. Adams et al. (CLEO Collab.)ARTUSO 05 PRL 94 032001 M. Artuso et al. (CLEO Collab.)ARTAMONOV 00 PL B474 427 A.S. Artamonov et al.BUTLER 94B PR D49 40 F. Butler et al. (CLEO Collab.)WU 93 PL B301 307 Q.W. Wu et al. (CUSB Collab.)HEINTZ 92 PR D46 1928 U. Heintz et al. (CUSB II Collab.)BROCK 91 PR D43 1448 I.C. Brok et al. (CLEO Collab.)HEINTZ 91 PRL 66 1563 U. Heintz et al. (CUSB Collab.)MORRISON 91 PRL 67 1696 R.J. Morrison et al. (CLEO Collab.)NARAIN 91 PRL 66 3113 M. Narain et al. (CUSB Collab.)CHEN 89B PR D39 3528 W.Y. Chen et al. (CLEO Collab.)KAARSBERG 89 PRL 62 2077 T.M. Kaarsberg et al. (CUSB Collab.)BUCHMUEL... 88 HE e+ e− Physis 412 W. Buhmueller, S. Cooper (HANN, DESY, MIT)Editors: A. Ali and P. Soeding, World Sienti�, SingaporeCOHEN 87 RMP 59 1121 E.R. Cohen, B.N. Taylor (RISC, NBS)BARU 86B ZPHY C32 622 (erratum)S.E. Baru et al. (NOVO)KURAEV 85 SJNP 41 466 E.A. Kuraev, V.S. Fadin (NOVO)Translated from YAF 41 733.ARTAMONOV 84 PL 137B 272 A.S. Artamonov et al. (NOVO)GILES 84B PR D29 1285 R. Giles et al. (CLEO Collab.)ANDREWS 83 PRL 50 807 D.E. Andrews et al. (CLEO Collab.)GREEN 82 PRL 49 617 J. Green et al. (CLEO Collab.)MAGERAS 82 PL 118B 453 G. Mageras et al. (COLU, CORN, LSU+)
χb1(3P) IG (JPC ) = 0+(1 + +)Observed in the radiative deay to �(1S, 2S, 3S), therefore C = +.J needs on�rmation.

χb1(3P) MASSχb1(3P) MASSχb1(3P) MASSχb1(3P) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT10512.1± 2.1± 0.910512.1± 2.1± 0.910512.1± 2.1± 0.910512.1± 2.1± 0.9 351 1 AAIJ 14BG LHCB pp → γµ+µ−X
• • • We do not use the following data for averages, �ts, limits, et. • • •10515.7+ 2.2

− 3.9+ 1.5
− 2.1 169 2 AAIJ 14BG LHCB pp → γµ+µ−X10511.3± 1.7± 2.5 182 3 AAIJ 14BI LHCB pp → γµ+µ−X10530 ± 5 ± 9 4 AAD 12A ATLS pp → γµ+µ−X10551 ±14 ±17 4 ABAZOV 12Q D0 pp → γµ+µ−X1The mass of the χb1(3P) state obtained by ombining the results of AAIJ 14BG withthat of AAIJ 14BI. The �rst unertainty is experimental and the seond attributable tothe unknown mass splitting, assumed to be mχb2(3P) − mχb1(3P) = 10.5 ± 1.5 MeV.2 From χb1(3P) → �(1S, 2S)γ transitions assuming mχb2(3P) − mχb1(3P) = 10.5 ±1.5 MeV and allowing for ±30% variation in the χb2(3P) prodution rate relative tothat of χb1(3P).3 From χb1(3P) → �(3S)γ transition assuming mχb2(3P) − mχb1(3P) = 10.5 ± 1.5MeV.4The mass baryenter of the merged lineshapes from the J = 1 and 2 states.
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χb1(3P),�(4S)

χb1(3P) DECAY MODESχb1(3P) DECAY MODESχb1(3P) DECAY MODESχb1(3P) DECAY MODESMode Fration (�i /�)�1 �(1S)γ seen�2 �(2S)γ seen�3 �(3S)γ seen
χb1(3P) BRANCHING RATIOSχb1(3P) BRANCHING RATIOSχb1(3P) BRANCHING RATIOSχb1(3P) BRANCHING RATIOS�(�(1S)γ)/�total �1/��(�(1S)γ)/�total �1/��(�(1S)γ)/�total �1/��(�(1S)γ)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 169 5 AAIJ 14BG LHCB pp → γµ+µ−X

• • • We do not use the following data for averages, �ts, limits, et. • • •seen AAD 12A ATLS pp → γµ+µ−Xseen ABAZOV 12Q D0 pp → γµ+µ−X5From χb1(3P) → �(1S, 2S)γ transitions assumingmχb2(3P)−mχb1(3P) = 10.5±1.5MeV and allowing for ±30% variation in the χb2(3P) prodution rate relative to thatof χb1(3P).�(�(2S)γ)/�total �2/��(�(2S)γ)/�total �2/��(�(2S)γ)/�total �2/��(�(2S)γ)/�total �2/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 169 6 AAIJ 14BG LHCB pp → γµ+µ−X
• • • We do not use the following data for averages, �ts, limits, et. • • •seen AAD 12A ATLS pp → γµ+µ−X6From χb1(3P) → �(1S, 2S)γ transitions assumingmχb2(3P)−mχb1(3P) = 10.5±1.5MeV and allowing for ±30% variation in the χb2(3P) prodution rate relative to thatof χb1(3P).�(�(3S)γ)/�total �3/��(�(3S)γ)/�total �3/��(�(3S)γ)/�total �3/��(�(3S)γ)/�total �3/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 182 AAIJ 14BI LHCB pp → γµ+µ−X

χb1(3P) REFERENCESχb1(3P) REFERENCESχb1(3P) REFERENCESχb1(3P) REFERENCESAAIJ 14BG JHEP 1410 088 R. Aaij et al. (LHCb Collab.)AAIJ 14BI EPJ C74 3092 R. Aaij et al. (LHCb Collab.)AAD 12A PRL 108 152001 G. Aad et al. (ATLAS Collab.)ABAZOV 12Q PR D86 031103 V.M. Abazov et al. (D0 Collab.)�(4S) IG (JPC ) = 0−(1−−)also known as �(10580) �(4S) MASS�(4S) MASS�(4S) MASS�(4S) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT10579.4±1.2 OUR AVERAGE10579.4±1.2 OUR AVERAGE10579.4±1.2 OUR AVERAGE10579.4±1.2 OUR AVERAGE10579.3±0.4±1.2 AUBERT 05Q BABR e+ e− → hadrons10580.0±3.5 1 BEBEK 87 CLEO e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •10577.4±1.0 2 LOVELOCK 85 CUSB e+ e− → hadrons1Reanalysis of BESSON 85.2No systemati error given. �(4S) WIDTH�(4S) WIDTH�(4S) WIDTH�(4S) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT20.5±2.5 OUR AVERAGE20.5±2.5 OUR AVERAGE20.5±2.5 OUR AVERAGE20.5±2.5 OUR AVERAGE20.7±1.6±2.5 AUBERT 05Q BABR e+ e− → hadrons20 ±2 ±4 BESSON 85 CLEO e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •25 ±2.5 LOVELOCK 85 CUSB e+ e− → hadrons�(4S) DECAY MODES�(4S) DECAY MODES�(4S) DECAY MODES�(4S) DECAY MODESMode Fration (�i /�) Con�dene level�1 BB > 96 % 95%�2 B+B− (51.4 ±0.6 ) %�3 D+s anything + .. (17.8 ±2.6 ) %�4 B0B0 (48.6 ±0.6 ) %�5 J/ψK0S + (J/ψ, η )K0S < 4 × 10−7 90%�6 non-BB < 4 % 95%�7 e+ e− ( 1.57±0.08) × 10−5�8 ρ+ρ− < 5.7 × 10−6 90%�9 K∗(892)0K0 < 2.0 × 10−6 90%�10 J/ψ(1S) anything < 1.9 × 10−4 95%�11 D∗+ anything + .. < 7.4 % 90%�12 φ anything ( 7.1 ±0.6 ) %

�13 φη < 1.8 × 10−6 90%�14 φη′ < 4.3 × 10−6 90%�15 ρη < 1.3 × 10−6 90%�16 ρη′ < 2.5 × 10−6 90%�17 �(1S) anything < 4 × 10−3 90%�18 �(1S)π+π− ( 8.2 ±0.4 ) × 10−5�19 �(1S)η ( 1.81±0.18) × 10−4�20 �(2S)π+π− ( 8.2 ±0.8 ) × 10−5�21 hb(1P)π+π− not seen�22 hb(1P)η ( 2.18±0.21) × 10−3�23 2H anything < 1.3 × 10−5 90%Double Radiative DeaysDouble Radiative DeaysDouble Radiative DeaysDouble Radiative Deays�24 γ γ�(D) → γ γ η�(1S) < 2.3 × 10−5 90%�(4S) PARTIAL WIDTHS�(4S) PARTIAL WIDTHS�(4S) PARTIAL WIDTHS�(4S) PARTIAL WIDTHS�(e+ e−) �7�(e+ e−) �7�(e+ e−) �7�(e+ e−) �7VALUE (keV) DOCUMENT ID TECN COMMENT0.272±0.029 OUR AVERAGE0.272±0.029 OUR AVERAGE0.272±0.029 OUR AVERAGE0.272±0.029 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogram below.0.321±0.017±0.029 AUBERT 05Q BABR e+ e− → hadrons0.28 ±0.05 ±0.01 1 ALBRECHT 95E ARG e+ e− → hadrons0.192±0.007±0.038 BESSON 85 CLEO e+ e− → hadrons0.283±0.037 LOVELOCK 85 CUSB e+ e− → hadrons1Using LEYAOUANC 77 parametrization of �(s).
WEIGHTED AVERAGE
0.272±0.029 (Error scaled by 1.5)

LOVELOCK 85 CUSB 0.1
BESSON 85 CLEO 4.3
ALBRECHT 95E ARG 0.0
AUBERT 05Q BABR 2.1

χ2

       6.5
(Confidence Level = 0.089)

0 0.1 0.2 0.3 0.4 0.5 0.6�(e+ e−) (keV)�(4S) BRANCHING RATIOS�(4S) BRANCHING RATIOS�(4S) BRANCHING RATIOS�(4S) BRANCHING RATIOSBB DECAYSBB DECAYSBB DECAYSBB DECAYSThe ratio of branhing fration to harged and neutral B mesons is of-ten derived assuming isospin invariane in the deays, and relies on theknowledge of the B+/B0 lifetime ratio. \OUR EVALUATION" is ob-tained based on averages of resaled data listed below. The average andresaling were performed by the Heavy Flavor Averaging Group (HFLAV)and are desribed at http://www.sla.stanford.edu/xorg/hav/. The av-eraging/resaling proedure takes into aount the ommon dependeneof the measurement on the value of the lifetime ratio.�(B+B−)/�total �2/��(B+B−)/�total �2/��(B+B−)/�total �2/��(B+B−)/�total �2/�VALUE DOCUMENT ID0.514±0.006 OUR EVALUATION0.514±0.006 OUR EVALUATION0.514±0.006 OUR EVALUATION0.514±0.006 OUR EVALUATION Assuming B(�(4S) → BB) = 1�(D+s anything + ..)/�total �3/��(D+s anything + ..)/�total �3/��(D+s anything + ..)/�total �3/��(D+s anything + ..)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.178±0.021±0.0160.178±0.021±0.0160.178±0.021±0.0160.178±0.021±0.016 1 ARTUSO 05B CLE3 e+ e− → Dx X1ARTUSO 05B reports [�(�(4S) → D+s anything + ..)/�total℄ × [B(D+s → φπ+)℄= (8.0 ± 0.2 ± 0.9) × 10−3 whih we divide by our best value B(D+s → φπ+) =(4.5 ± 0.4) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(B0B0)/�total �4/��(B0B0)/�total �4/��(B0B0)/�total �4/��(B0B0)/�total �4/�VALUE DOCUMENT ID TECN COMMENT0.486±0.006 OUR EVALUATION0.486±0.006 OUR EVALUATION0.486±0.006 OUR EVALUATION0.486±0.006 OUR EVALUATION Assuming B(�(4S) → BB) = 1
• • • We do not use the following data for averages, �ts, limits, et. • • •0.487±0.010±0.008 1 AUBERT,B 05H BABR �(4S) → BB → D∗ ℓνℓ1Diret measurement. This value is averaged with the value extrated from the �(B+B−)/ �(B0B0) measurements.



1634163416341634MesonPartile Listings�(4S)�(B+B−)/�(B0B0) �2/�4�(B+B−)/�(B0B0) �2/�4�(B+B−)/�(B0B0) �2/�4�(B+B−)/�(B0B0) �2/�4VALUE DOCUMENT ID TECN COMMENT1.058±0.024 OUR EVALUATION1.058±0.024 OUR EVALUATION1.058±0.024 OUR EVALUATION1.058±0.024 OUR EVALUATION1.006±0.036±0.031 1 AUBERT 04F BABR �(4S) → BB → J/ψK1.01 ±0.03 ±0.09 1 HASTINGS 03 BELL �(4S) → BB → dileptons1.058±0.084±0.136 2 ATHAR 02 CLEO �(4S) → BB → D∗ ℓν1.10 ±0.06 ±0.05 3 AUBERT 02 BABR �(4S) → BB → (  )K∗1.04 ±0.07 ±0.04 4 ALEXANDER 01 CLEO �(4S) → BB → J/ψK∗1HASTINGS 03 and AUBERT 04F assume τ(B+) / τ(B0) = 1.083 ± 0.017.2ATHAR 02 assumes τ(B+) / τ(B0) = 1.074 ± 0.028. Supersedes BARISH 95.3AUBERT 02 assumes τ(B+) / τ(B0) = 1.062 ± 0.029.4ALEXANDER 01 assumes τ(B+) / τ(B0) = 1.066 ± 0.024.
[�(J/ψK0S)+�((J/ψ, η )K0S)]/�total �5/�[�(J/ψK0S)+�((J/ψ, η )K0S)]/�total �5/�[�(J/ψK0S)+�((J/ψ, η )K0S)]/�total �5/�[�(J/ψK0S)+�((J/ψ, η )K0S)]/�total �5/�Forbidden by CP invariane.VALUE (units 10−7) CL% DOCUMENT ID TECN COMMENT
<4<4<4<4 90 1 TAJIMA 07A BELL �(4S) → B0B01�(4S) with CP = +1 deays to the �nal state with CP = −1.non-BB DECAYSnon-BB DECAYSnon-BB DECAYSnon-BB DECAYS�(non-BB)/�total �6/��(non-BB)/�total �6/��(non-BB)/�total �6/��(non-BB)/�total �6/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.04<0.04<0.04<0.04 95 BARISH 96B CLEO e+ e−�(e+ e−)/�total �7/��(e+ e−)/�total �7/��(e+ e−)/�total �7/��(e+ e−)/�total �7/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT1.57±0.08 OUR AVERAGE1.57±0.08 OUR AVERAGE1.57±0.08 OUR AVERAGE1.57±0.08 OUR AVERAGE1.55±0.04±0.07 AUBERT 05Q BABR e+ e− → hadrons2.77±0.50±0.49 1 ALBRECHT 95E ARG e+ e− → hadrons1Using LEYAOUANC 77 parametrization of �(s).�(ρ+ρ−

)/�total �8/��(ρ+ρ−
)/�total �8/��(ρ+ρ−
)/�total �8/��(ρ+ρ−
)/�total �8/�VALUE CL% DOCUMENT ID TECN COMMENT

<5.7× 10−6<5.7× 10−6<5.7× 10−6<5.7× 10−6 90 AUBERT 08BOBABR e+ e− → π+π− 2π0�(K∗(892)0K0)/�total �9/��(K∗(892)0K0)/�total �9/��(K∗(892)0K0)/�total �9/��(K∗(892)0K0)/�total �9/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.0× 10−6<2.0× 10−6<2.0× 10−6<2.0× 10−6 90 SHEN 13A BELL e+ e− → K∗(892)0K0�(J/ψ(1S) anything)/�total �10/��(J/ψ(1S) anything)/�total �10/��(J/ψ(1S) anything)/�total �10/��(J/ψ(1S) anything)/�total �10/�VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT
<1.9<1.9<1.9<1.9 95 1 ABE 02D BELL e+ e− → J/ψX → ℓ+ ℓ−X
• • • We do not use the following data for averages, �ts, limits, et. • • •
<4.7 90 1 AUBERT 01C BABR e+ e− → J/ψX → ℓ+ ℓ−X1Uses B(J/ψ → e+ e−) = 0.0593± 0.0010 and B(J/ψ → µ+µ−) = 0.0588± 0.0010.�(D∗+ anything + ..)/�total �11/��(D∗+ anything + ..)/�total �11/��(D∗+ anything + ..)/�total �11/��(D∗+ anything + ..)/�total �11/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.074<0.074<0.074<0.074 90 1 ALEXANDER 90C CLEO e+ e−1For x > 0.473.�(φ anything)/�total �12/��(φ anything)/�total �12/��(φ anything)/�total �12/��(φ anything)/�total �12/�VALUE (units 10−2) CL% DOCUMENT ID TECN COMMENT7.1 ±0.1±0.67.1 ±0.1±0.67.1 ±0.1±0.67.1 ±0.1±0.6 HUANG 07 CLEO �(4S) → φX
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.23 90 1 ALEXANDER 90C CLEO e+ e−1For x > 0.52.�(φη)/�total �13/��(φη)/�total �13/��(φη)/�total �13/��(φη)/�total �13/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<1.8<1.8<1.8<1.8 90 1 BELOUS 09 BELL e+ e− → φη

• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.5 90 AUBERT,BE 06F BABR e+ e− → φη1Using all intermedite branhing fration values from PDG 08.�(φη′)/�total �14/��(φη′)/�total �14/��(φη′)/�total �14/��(φη′)/�total �14/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<4.3<4.3<4.3<4.3 90 1 BELOUS 09 BELL e+ e− → φη′1Using all intermedite branhing fration values from PDG 08.�(ρη)/�total �15/��(ρη)/�total �15/��(ρη)/�total �15/��(ρη)/�total �15/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<1.3<1.3<1.3<1.3 90 1 BELOUS 09 BELL e+ e− → ρη1Using all intermedite branhing fration values from PDG 08.�(ρη′)/�total �16/��(ρη′)/�total �16/��(ρη′)/�total �16/��(ρη′)/�total �16/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
<2.5<2.5<2.5<2.5 90 1 BELOUS 09 BELL e+ e− → ρη′1Using all intermedite branhing fration values from PDG 08.

�(�(1S) anything)/�total �17/��(�(1S) anything)/�total �17/��(�(1S) anything)/�total �17/��(�(1S) anything)/�total �17/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.004<0.004<0.004<0.004 90 ALEXANDER 90C CLEO e+ e−�(�(1S)π+π−

)/�total �18/��(�(1S)π+π−
)/�total �18/��(�(1S)π+π−
)/�total �18/��(�(1S)π+π−
)/�total �18/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT8.2 ±0.4 OUR AVERAGE8.2 ±0.4 OUR AVERAGE8.2 ±0.4 OUR AVERAGE8.2 ±0.4 OUR AVERAGE8.2 ±0.5 ±0.4 515 GUIDO 17 BELL �(4S) → π+π−µ+µ−8.5 ±1.3 ±0.2 113 ± 16 1 SOKOLOV 09 BELL e+ e− → π+π−µ+µ−8.00±0.64±0.27 430 2 AUBERT 08BP BABR �(4S) → π+π− ℓ+ ℓ−

• • • We do not use the following data for averages, �ts, limits, et. • • •17.8 ±4.0 ±0.3 3,4 SOKOLOV 07 BELL e+ e− → π+π−µ+µ−9.0 ±1.5 ±0.2 167 ± 19 5 AUBERT 06R BABR e+ e− → π+π−µ+µ−
<12 90 GLENN 99 CLE2 e+ e−1SOKOLOV 09 reports [�(�(4S) → �(1S)π+π−

)/�total℄ × [B(�(1S) → µ+µ−)℄= (0.211 ± 0.030 ± 0.014) × 10−5 whih we divide by our best value B(�(1S) →
µ+µ−) = (2.48 ± 0.05) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.2Using B(�(1S) → e+ e−) = (2.38 ± 0.11)% and B(�(1S) → µ+µ−) = (2.48 ±0.05)%.3 SOKOLOV 07 reports [�(�(4S) → �(1S)π+π−

)/�total℄ × [B(�(1S) → µ+µ−)℄= (4.42 ± 0.81 ± 0.56)×10−6 whih we divide by our best value B(�(1S) → µ+µ−)= (2.48 ± 0.05)× 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.4Aording to the authors, systemati errors were underestimated.5 Superseded by AUBERT 08BP. AUBERT 06R reports [�(�(4S) → �(1S)π+π−
)/�total℄ × [B(�(1S) → µ+µ−)℄ = (2.23 ± 0.25 ± 0.27) × 10−6 whih we divide byour best value B(�(1S) → µ+µ−) = (2.48 ± 0.05) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(�(1S)η)/�total �19/��(�(1S)η)/�total �19/��(�(1S)η)/�total �19/��(�(1S)η)/�total �19/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT1.81±0.18 OUR AVERAGE1.81±0.18 OUR AVERAGE1.81±0.18 OUR AVERAGE1.81±0.18 OUR AVERAGE1.70±0.23±0.08 49 GUIDO 17 BELL �(4S) → π+π−π0µ+µ−1.96±0.26±0.09 56 1 AUBERT 08BPBABR �(4S) → π+π−π0 ℓ+ ℓ−

• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.7 90 2 TAMPONI 15 BELL e+ e− → γ η+ hadrons1Using B(�(1S) → e+ e−) = (2.38 ± 0.11)% and B(�(1S) → µ+µ−) = (2.48 ±0.05)%.2Using B(η → 2γ) = (39.41 ± 0.20)%.�(�(1S)η)/�(�(1S)π+π−

) �19/�18�(�(1S)η)/�(�(1S)π+π−
) �19/�18�(�(1S)η)/�(�(1S)π+π−
) �19/�18�(�(1S)η)/�(�(1S)π+π−
) �19/�18VALUE EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •2.41±0.40±0.12 56 1 AUBERT 08BP BABR �(4S) → π+π− (π0)ℓ+ ℓ−1Not independent of other values reported by AUBERT 08BP.�(�(2S)π+π−
)/�total �20/��(�(2S)π+π−
)/�total �20/��(�(2S)π+π−
)/�total �20/��(�(2S)π+π−
)/�total �20/�VALUE (units 10−5) CL% EVTS DOCUMENT ID TECN COMMENT8.2±0.8 OUR AVERAGE8.2±0.8 OUR AVERAGE8.2±0.8 OUR AVERAGE8.2±0.8 OUR AVERAGE7.9±1.0±0.4 181 GUIDO 17 BELL �(4S) → π+π−µ+µ−8.6±1.1±0.7 220 1 AUBERT 08BP BABR �(4S) → π+π− ℓ+ ℓ−

• • • We do not use the following data for averages, �ts, limits, et. • • •8.8±1.7±0.8 97 ± 15 2 AUBERT 06R BABR e+ e− → π+π−µ+µ−
<3.9 90 GLENN 99 CLE2 e+ e−1Using B(�(2S) → e+ e−) = (1.91 ± 0.16)% and B(�(2S) → µ+µ−) = (1.93 ±0.17)%.2 Superseded by AUBERT 08BP. AUBERT 06R reports [�(�(4S) → �(2S)π+π−

)/�total℄ × [B(�(2S) → µ+µ−)℄ = (1.69 ± 0.26 ± 0.20) × 10−6 whih we divide byour best value B(�(2S) → µ+µ−) = (1.93 ± 0.17) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(�(2S)π+π−
)/�(�(1S)π+π−

) �20/�18�(�(2S)π+π−
)/�(�(1S)π+π−

) �20/�18�(�(2S)π+π−
)/�(�(1S)π+π−

) �20/�18�(�(2S)π+π−
)/�(�(1S)π+π−

) �20/�18VALUE EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1.16±0.16±0.14 220 1 AUBERT 08BP BABR �(4S) → π+π− ℓ+ ℓ−1Using B(�(1S) → e+ e−) = (2.38± 0.11)%, B(�(1S) → µ+µ−) = (2.48± 0.05)%,B(�(2S) → e+ e−) = (1.91 ± 0.16)%, and B(�(2S) → µ+µ−) = (1.93 ± 0.17)%.Not independent of other values reported by AUBERT 08BP.�(hb(1P)π+π−

)/�total �21/��(hb(1P)π+π−
)/�total �21/��(hb(1P)π+π−
)/�total �21/��(hb(1P)π+π−
)/�total �21/�VALUE EVTS DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen (35+32
−26)k 1 ADACHI 12 BELL 10.58 e+ e− → hb(1P)π+π−1From the upper limit on the ratio of σ(e+ e− → hb(1P)π+π−) at the �(4S) to thatat the �(5S) of 0.27.�(hb(1P)η)/�total �22/��(hb(1P)η)/�total �22/��(hb(1P)η)/�total �22/��(hb(1P)η)/�total �22/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.18±0.11±0.182.18±0.11±0.182.18±0.11±0.182.18±0.11±0.18 112k 1 TAMPONI 15 BELL e+ e− → hb(1P)η1Using B(η → 2γ) = (39.41 ± 0.20)%.



1635163516351635See key on page 885 MesonPartile Listings�(4S),Zb(10610)�( 2H anything)/�total �23/��( 2H anything)/�total �23/��( 2H anything)/�total �23/��( 2H anything)/�total �23/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.3<1.3<1.3<1.3 90 ASNER 07 CLEO e+ e− → d XDouble Radiative DeaysDouble Radiative DeaysDouble Radiative DeaysDouble Radiative Deays�(γ γ�(D)→ γ γ η�(1S))/�total �24/��(γ γ�(D)→ γ γ η�(1S))/�total �24/��(γ γ�(D)→ γ γ η�(1S))/�total �24/��(γ γ�(D)→ γ γ η�(1S))/�total �24/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.3× 10−5<2.3× 10−5<2.3× 10−5<2.3× 10−5 90 GUIDO 17 BELL �(4S) → γ γπ+π−π0µ+µ−�(4S) REFERENCES�(4S) REFERENCES�(4S) REFERENCES�(4S) REFERENCESGUIDO 17 PR D96 052005 E. Guido et al. (BELLE Collab.)TAMPONI 15 PRL 115 142001 U. Tamponi et al. (BELLE Collab.)SHEN 13A PR D88 052019 C.P. Shen et al. (BELLE Collab.)ADACHI 12 PRL 108 032001 I. Adahi et al. (BELLE Collab.)BELOUS 09 PL B681 400 K. Belous et al. (BELLE Collab.)SOKOLOV 09 PR D79 051103 A. Sokolov et al. (BELLE Collab.)AUBERT 08BO PR D78 071103 B. Aubert et al. (BABAR Collab.)AUBERT 08BP PR D78 112002 B. Aubert et al. (BABAR Collab.)PDG 08 PL B667 1 C. Amsler et al. (PDG Collab.)ASNER 07 PR D75 012009 D.M. Asner et al. (CLEO Collab.)HUANG 07 PR D75 012002 G.S. Huang et al. (CLEO Collab.)SOKOLOV 07 PR D75 071103 A. Sokolov et al. (BELLE Collab.)TAJIMA 07A PRL 99 211601 O. Tajima et al. (BELLE Collab.)AUBERT 06R PRL 96 232001 B. Aubert et al. (BABAR Collab.)AUBERT,BE 06F PR D74 111103 B. Aubert et al. (BABAR Collab.)ARTUSO 05B PRL 95 261801 M. Artuso et al. (CLEO Collab.)AUBERT 05Q PR D72 032005 B. Aubert et al. (BABAR Collab.)AUBERT,B 05H PRL 95 042001 B. Aubert et al. (BABAR Collab.)AUBERT 04F PR D69 071101 B.Aubert et al.HASTINGS 03 PR D67 052004 N.C. Hastings et al. (BELLE Collab.)ABE 02D PRL 88 052001 K. Abe et al. (BELLE Collab.)ATHAR 02 PR D66 052003 S.B. Athar et al. (CLEO Collab.)AUBERT 02 PR D65 032001 B. Aubert et al. (BABAR Collab.)ALEXANDER 01 PRL 86 2737 J.P. Alexander et al. (CLEO Collab.)AUBERT 01C PRL 87 162002 B. Aubert et al. (BABAR Collab.)GLENN 99 PR D59 052003 S. Glenn et al.BARISH 96B PRL 76 1570 B.C. Barish et al. (CLEO Collab.)ALBRECHT 95E ZPHY C65 619 H. Albreht et al. (ARGUS Collab.)BARISH 95 PR D51 1014 B.C. Barish et al. (CLEO Collab.)ALEXANDER 90C PRL 64 2226 J. Alexander et al. (CLEO Collab.)BEBEK 87 PR D36 1289 C. Bebek et al. (CLEO Collab.)BESSON 85 PRL 54 381 D. Besson et al. (CLEO Collab.)LOVELOCK 85 PRL 54 377 D.M.J. Lovelok et al. (CUSB Collab.)LEYAOUANC 77 PL B71 397 A. Le Yaouan et al. (ORSAY)Zb(10610) IG (JPC ) = 1+(1 +−)was X (10610)Properties inompatible with a qq struture (exoti state). See thereview on non-qq states.Observed by BONDAR 12 in �(5S) deays to �(nS)π+π− (n =1, 2, 3) and hb(mP)π+π− (m = 1, 2). JP = 1+ is favoredfrom angular analyses. Isospin = 1 is favored due to observationby KROKOVNY 13 of a orresponding neutral state produed in�(10860) → �(2S)/�(3S)π0π0 deays at a onsistent mass.Zb(10610)± MASSZb(10610)± MASSZb(10610)± MASSZb(10610)± MASSVALUE (MeV) DOCUMENT ID TECN COMMENT10607.2±2.010607.2±2.010607.2±2.010607.2±2.0 1 BONDAR 12 BELL e+ e− → hadrons
• • • We do not use the following data for averages, �ts, limits, et. • • •10608.5±3.4+3.7

−1.4 2 GARMASH 15 BELL e+ e− → �(1S)π+π−10608.1±1.2+1.5
−0.2 2 GARMASH 15 BELL e+ e− → �(2S)π+π−10607.4±1.5+0.8
−0.2 2 GARMASH 15 BELL e+ e− → �(3S)π+π−10611 ±4 ±3 3 BONDAR 12 BELL e+ e− → �(1S)π+π−10609 ±2 ±3 3 BONDAR 12 BELL e+ e− → �(2S)π+π−10608 ±2 ±3 3 BONDAR 12 BELL e+ e− → �(3S)π+π−10605 ±2 +3
−1 3 BONDAR 12 BELL e+ e− → hb(1P)π+π−10599 +6

−3 +5
−4 3 BONDAR 12 BELL e+ e− → hb(2P)π+π−1Average of the BONDAR 12 measurements in separate hannels.2Correlated with the orresponding result from BONDAR 12.3 Superseded by the average measurement of BONDAR 12.Zb(10610)0 MASSZb(10610)0 MASSZb(10610)0 MASSZb(10610)0 MASSVALUE (MeV) DOCUMENT ID TECN COMMENT10609±4±410609±4±410609±4±410609±4±4 1 KROKOVNY 13 BELL e+ e− →�(2S)/�(3S)π0π01From a simultaneous �t to the KROKOVNY 13 Dalitz analysis of e+ e− →�(2S)/�(3S)π0π0 deays with �xed width �(Zb(10610)0) = 18.4 MeV.Zb(10610)± WIDTHZb(10610)± WIDTHZb(10610)± WIDTHZb(10610)± WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT18.4± 2.418.4± 2.418.4± 2.418.4± 2.4 1 BONDAR 12 BELL e+ e− → hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •18.5± 5.3+6.1
−2.3 2 GARMASH 15 BELL e+ e− → �(1S)π+π−20.8± 2.5+0.3
−2.1 2 GARMASH 15 BELL e+ e− → �(2S)π+π−18.7± 3.4+2.5
−1.3 2 GARMASH 15 BELL e+ e− → �(3S)π+π−22.3± 7.7+3.0
−4.0 3 BONDAR 12 BELL e+ e− → �(1S)π+π−24.2± 3.1+2.0
−3.0 3 BONDAR 12 BELL e+ e− → �(2S)π+π−17.6± 3.0±3.0 3 BONDAR 12 BELL e+ e− → �(3S)π+π−11.4+ 4.5

− 3.9+2.1
−1.2 3 BONDAR 12 BELL e+ e− → hb(1P)π+π−13 +10

− 8 +9
−7 3 BONDAR 12 BELL e+ e− → hb(2P)π+π−1Average of the BONDAR 12 measurements in separate hannels.2Correlated with the orresponding result from BONDAR 12.3 Superseded by the average measurement of BONDAR 12.Zb(10610) DECAY MODESZb(10610) DECAY MODESZb(10610) DECAY MODESZb(10610) DECAY MODESMode Fration (�i /�)�1 �(1S)π+ ( 5.4+1.9

−1.5) × 10−3�2 �(1S)π0 not seen�3 �(2S)π+ ( 3.6+1.1
−0.8) %�4 �(2S)π0 seen�5 �(3S)π+ ( 2.1+0.8
−0.6) %�6 �(3S)π0 seen�7 hb(1P)π+ ( 3.5+1.2
−0.9) %�8 hb(2P)π+ ( 4.7+1.7
−1.3) %�9 B+B0 not seen�10 B+B∗0 + B∗+B0 (85.6+2.1
−2.9) %�11 B∗+B∗0 not seenZb(10610) BRANCHING RATIOSZb(10610) BRANCHING RATIOSZb(10610) BRANCHING RATIOSZb(10610) BRANCHING RATIOS�(�(1S)π+)/�total �1/��(�(1S)π+)/�total �1/��(�(1S)π+)/�total �1/��(�(1S)π+)/�total �1/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT5.4+1.6

−1.3+1.1
−0.85.4+1.6

−1.3+1.1
−0.85.4+1.6

−1.3+1.1
−0.85.4+1.6

−1.3+1.1
−0.8 1 GARMASH 16 BELL e+ e− → π−B+B∗0,

π−B0B∗+
• • • We do not use the following data for averages, �ts, limits, et. • • •seen GARMASH 15 BELL e+ e− → �(1S)π+π−seen BONDAR 12 BELL e+ e− → �(1S)π+π−1Assuming the Zb(10610) deay width is saturated by the hannels π+�(1S, 2S, 3S),

π+ hb(1P, 2P), and B+B∗0 + B0B∗+, and using the results from BONDAR 12 andMIZUK 16.�(�(1S)π0)/�total �2/��(�(1S)π0)/�total �2/��(�(1S)π0)/�total �2/��(�(1S)π0)/�total �2/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen KROKOVNY 13 BELL e+ e− → �(1S)π0π0�(�(2S)π+)/�total �3/��(�(2S)π+)/�total �3/��(�(2S)π+)/�total �3/��(�(2S)π+)/�total �3/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT3.62+0.76
−0.59+0.79

−0.533.62+0.76
−0.59+0.79

−0.533.62+0.76
−0.59+0.79

−0.533.62+0.76
−0.59+0.79

−0.53 1 GARMASH 16 BELL e+ e− → π−B+B∗0,
π−B0B∗+

• • • We do not use the following data for averages, �ts, limits, et. • • •seen GARMASH 15 BELL e+ e− → �(2S)π+π−seen BONDAR 12 BELL e+ e− → �(2S)π+π−1Assuming the Zb(10610) deay width is saturated by the hannels π+�(1S, 2S, 3S),
π+ hb(1P, 2P), and B+B∗0 + B0B∗+, and using the results from BONDAR 12 andMIZUK 16.�(�(2S)π0)/�total �4/��(�(2S)π0)/�total �4/��(�(2S)π0)/�total �4/��(�(2S)π0)/�total �4/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 KROKOVNY 13 BELL e+ e− → �(2S)π0π01Combined signi�ane in e+ e− → �(2S)/�(3S)π0π0, inluding systematis, of 6.5σ.�(�(3S)π+)/�total �5/��(�(3S)π+)/�total �5/��(�(3S)π+)/�total �5/��(�(3S)π+)/�total �5/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT2.15+0.55
−0.42+0.60

−0.432.15+0.55
−0.42+0.60

−0.432.15+0.55
−0.42+0.60

−0.432.15+0.55
−0.42+0.60

−0.43 1 GARMASH 16 BELL e+ e− → π−B+B∗0,
π−B0B∗+

• • • We do not use the following data for averages, �ts, limits, et. • • •seen GARMASH 15 BELL e+ e− → �(3S)π+π−seen BONDAR 12 BELL e+ e− → �(3S)π+π−1Assuming the Zb(10610) deay width is saturated by the hannels π+�(1S, 2S, 3S),
π+ hb(1P, 2P), and B+B∗0 + B0B∗+, and using the results from BONDAR 12 andMIZUK 16.



1636163616361636MesonPartile ListingsZb(10610),Zb(10650)�(�(3S)π0)/�total �6/��(�(3S)π0)/�total �6/��(�(3S)π0)/�total �6/��(�(3S)π0)/�total �6/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 KROKOVNY 13 BELL e+ e− → �(3S)π0π01Combined signi�ane in e+ e− → �(2S)/�(3S)π0π0, inluding systematis, of 6.5σ.�(hb(1P)π+)/�total �7/��(hb(1P)π+)/�total �7/��(hb(1P)π+)/�total �7/��(hb(1P)π+)/�total �7/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT3.45+0.87
−0.71+0.86

−0.633.45+0.87
−0.71+0.86

−0.633.45+0.87
−0.71+0.86

−0.633.45+0.87
−0.71+0.86

−0.63 1 GARMASH 16 BELL e+ e− → π−B+B∗0,
π−B0B∗+

• • • We do not use the following data for averages, �ts, limits, et. • • •possibly seen 2 MIZUK 16 BELL e+ e− → hb(1P)π+π−seen 3 BONDAR 12 BELL e+ e− → hb(1P)π+π−1Assuming the Zb(10610) deay width is saturated by the hannels π+�(1S, 2S, 3S),
π+ hb(1P, 2P), and B+B∗0 + B0B∗+, and using the results from BONDAR 12 andMIZUK 16.2Using e+ e− energies near the �(11020).3Using e+e− energies near the �(10860).�(hb(2P)π+)/�total �8/��(hb(2P)π+)/�total �8/��(hb(2P)π+)/�total �8/��(hb(2P)π+)/�total �8/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT4.67+1.24
−1.00+1.18

−0.894.67+1.24
−1.00+1.18

−0.894.67+1.24
−1.00+1.18

−0.894.67+1.24
−1.00+1.18

−0.89 1 GARMASH 16 BELL e+ e− → π−B+B∗0,
π−B0B∗+

• • • We do not use the following data for averages, �ts, limits, et. • • •possibly seen 2 MIZUK 16 BELL e+ e− → hb(2P)π+π−seen 3 BONDAR 12 BELL e+ e− → hb(2P)π+π−1Assuming the Zb(10610) deay width is saturated by the hannels π+�(1S, 2S, 3S),
π+ hb(1P, 2P), and B+B∗0 + B0B∗+, and using the results from BONDAR 12 andMIZUK 16.2Using e+ e− energies near the �(11020).3Using e+e− energies near the �(10860).�(B+B0)/�total �9/��(B+B0)/�total �9/��(B+B0)/�total �9/��(B+B0)/�total �9/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen GARMASH 16 BELL e+ e− → π−B+B0

[�(B+B∗0)+�(B∗+B0)]/�total �10/�[�(B+B∗0)+�(B∗+B0)]/�total �10/�[�(B+B∗0)+�(B∗+B0)]/�total �10/�[�(B+B∗0)+�(B∗+B0)]/�total �10/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT85.6+1.5
−2.0+1.5

−2.185.6+1.5
−2.0+1.5

−2.185.6+1.5
−2.0+1.5

−2.185.6+1.5
−2.0+1.5

−2.1 357 1 GARMASH 16 BELL e+ e− → π−B+B∗0,
π−B∗+B01Assuming the Zb(10610) deay width is saturated by the hannels π+�(1S, 2S, 3S),

π+ hb(1P, 2P), and B+B∗0 + B∗+B0, and using the results from BONDAR 12 andMIZUK 16. Using the mass and width of the Zb(10610) from BONDAR 12.�(B∗+B∗0)/�total �11/��(B∗+B∗0)/�total �11/��(B∗+B∗0)/�total �11/��(B∗+B∗0)/�total �11/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen GARMASH 16 BELL e+ e− → π−B∗+B∗0
[�(B+B∗0)+�(B∗+B0)]/[�(�(1S)π+)+ �(�(2S)π+)+�(�(3S)π+)+�(hb(1P)π+)+�(hb(2P)π+)] �10/(�1+�3+�5+�7+�8)[�(B+B∗0)+�(B∗+B0)]/[�(�(1S)π+)+ �(�(2S)π+)+�(�(3S)π+)+�(hb(1P)π+)+�(hb(2P)π+)] �10/(�1+�3+�5+�7+�8)[�(B+B∗0)+�(B∗+B0)]/[�(�(1S)π+)+ �(�(2S)π+)+�(�(3S)π+)+�(hb(1P)π+)+�(hb(2P)π+)] �10/(�1+�3+�5+�7+�8)[�(B+B∗0)+�(B∗+B0)]/[�(�(1S)π+)+ �(�(2S)π+)+�(�(3S)π+)+�(hb(1P)π+)+�(hb(2P)π+)] �10/(�1+�3+�5+�7+�8)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •5.93+0.99

−0.69+1.01
−0.73 357 1 GARMASH 16 BELL e+ e− → π−B+B∗0,

π−B0B∗+1Combined with the results of BONDAR 12 and MIZUK 16. Not independent fromZb(10610) branhing frations to π+�(1S, 2S, 3S), π+ hb(1P, 2P), and B+B∗0 +B0B∗+. Zb(10610) REFERENCESZb(10610) REFERENCESZb(10610) REFERENCESZb(10610) REFERENCESGARMASH 16 PRL 116 212001 A. Garmash et al. (BELLE Collab.)MIZUK 16 PRL 117 142001 R. Mizuk et al. (BELLE Collab.)GARMASH 15 PR D91 072003 A. Garmash et al. (BELLE Collab.)KROKOVNY 13 PR D88 052016 P. Krokovny et al. (BELLE Collab.)BONDAR 12 PRL 108 122001 A. Bondar et al. (BELLE Collab.)Zb(10650) IG (JPC ) = 1+(1 +−)I, G, C need on�rmation.OMITTED FROM SUMMARY TABLEwas X (10650)±Properties inompatible with a q q struture (exoti state). See thereview on non-q q states.Observed by BONDAR 12 in �(5S) deays to �(nS)π+π− (n =1, 2, 3) and hb(mP)π+π− (m = 1, 2). JP = 1+ is favored fromangular analyses. Zb(10650) MASSZb(10650) MASSZb(10650) MASSZb(10650) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT10652.2±1.510652.2±1.510652.2±1.510652.2±1.5 1 BONDAR 12 BELL e+ e− → hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •10656.7±5.0+1.1
−3.1 2 GARMASH 15 BELL e+ e− → �(1S)π+π−10650.7±1.5+0.5
−0.2 2 GARMASH 15 BELL e+ e− → �(2S)π+π−10651.2±1.0+0.4
−0.3 2 GARMASH 15 BELL e+ e− → �(3S)π+π−10657 ±6 ±3 3 BONDAR 12 BELL e+ e− → �(1S)π+π−10651 ±2 ±3 3 BONDAR 12 BELL e+ e− → �(2S)π+π−10652 ±1 ±2 3 BONDAR 12 BELL e+ e− → �(3S)π+π−10654 ±3 +1
−2 3 BONDAR 12 BELL e+ e− → hb(1P)π+π−10651 +2

−3 +3
−2 3 BONDAR 12 BELL e+ e− → hb(2P)π+π−1Average of the BONDAR 12 measurements in separate hannels.2Correlated with the orresponding result from BONDAR 12.3 Superseded by the average measurement of BONDAR 12.Zb(10650) WIDTHZb(10650) WIDTHZb(10650) WIDTHZb(10650) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT11.5± 2.211.5± 2.211.5± 2.211.5± 2.2 4 BONDAR 12 BELL e+ e− → hadrons

• • • We do not use the following data for averages, �ts, limits, et. • • •12.1+11.3
− 4.8+ 2.7

− 0.6 5 GARMASH 15 BELL e+ e− → �(1S)π+π−14.2± 3.7+ 0.9
− 0.4 5 GARMASH 15 BELL e+ e− → �(2S)π+π−9.3± 2.2+ 0.3
− 0.5 5 GARMASH 15 BELL e+ e− → �(3S)π+π−16.3± 9.8+ 6.0
− 2.0 6 BONDAR 12 BELL e+ e− → �(1S)π+π−13.3± 3.3+ 4.0
− 3.0 6 BONDAR 12 BELL e+ e− → �(2S)π+π−8.4± 2.0± 2.0 6 BONDAR 12 BELL e+ e− → �(3S)π+π−20.9+ 5.4

− 4.7+ 2.1
− 5.7 6 BONDAR 12 BELL e+ e− → hb(1P)π+π−19 ± 7 +11
− 7 6 BONDAR 12 BELL e+ e− → hb(2P)π+π−4Average of the BONDAR 12 measurements in separate hannels.5Correlated with the orresponding result from BONDAR 12.6 Superseded by the average measurement of BONDAR 12.Zb(10650)+ DECAY MODESZb(10650)+ DECAY MODESZb(10650)+ DECAY MODESZb(10650)+ DECAY MODESZb(10650)− deay modes are harge onjugates of the modes below.Mode Fration (�i /�)�1 �(1S)π+ ( 1.7+0.8

−0.6) × 10−3�2 �(2S)π+ ( 1.4+0.6
−0.4) %�3 �(3S)π+ ( 1.6+0.7
−0.5) %�4 hb(1P)π+ ( 8.4+2.9
−2.4) %�5 hb(2P)π+ (15 ±4 ) %�6 B+B0 not seen�7 B+B∗0 + B∗+B0 not seen�8 B∗+B∗0 (74 +4
−6 ) %Zb(10650) BRANCHING RATIOSZb(10650) BRANCHING RATIOSZb(10650) BRANCHING RATIOSZb(10650) BRANCHING RATIOS�(�(1S)π+)/�total �1/��(�(1S)π+)/�total �1/��(�(1S)π+)/�total �1/��(�(1S)π+)/�total �1/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT1.7+0.7

−0.6+0.3
−0.21.7+0.7

−0.6+0.3
−0.21.7+0.7

−0.6+0.3
−0.21.7+0.7

−0.6+0.3
−0.2 7 GARMASH 16 BELL e+ e− → π−B∗+B∗0

• • • We do not use the following data for averages, �ts, limits, et. • • •seen GARMASH 15 BELL e+ e− → �(1S)π+π−seen BONDAR 12 BELL e+ e− → �(1S)π+π−7Assuming the Zb(10650) deay width is saturated by the hannels π+�(1S, 2S, 3S),
π+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.�(�(2S)π+)/�total �2/��(�(2S)π+)/�total �2/��(�(2S)π+)/�total �2/��(�(2S)π+)/�total �2/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT1.39+0.48
−0.38+0.34

−0.231.39+0.48
−0.38+0.34

−0.231.39+0.48
−0.38+0.34

−0.231.39+0.48
−0.38+0.34

−0.23 8 GARMASH 16 e+ e− → π−B∗+B∗0
• • • We do not use the following data for averages, �ts, limits, et. • • •seen GARMASH 15 BELL e+ e− → �(2S)π+π−seen BONDAR 12 BELL e+ e− → �(2S)π+π−8Assuming the Zb(10650) deay width is saturated by the hannels π+�(1S, 2S, 3S),

π+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.



1637163716371637See key on page 885 MesonPartile ListingsZb(10650),�(10860)�(�(3S)π+)/�total �3/��(�(3S)π+)/�total �3/��(�(3S)π+)/�total �3/��(�(3S)π+)/�total �3/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT1.63+0.53
−0.42+0.39

−0.281.63+0.53
−0.42+0.39

−0.281.63+0.53
−0.42+0.39

−0.281.63+0.53
−0.42+0.39

−0.28 9 GARMASH 16 BELL e+ e− → π−B∗+B∗0
• • • We do not use the following data for averages, �ts, limits, et. • • •seen GARMASH 15 BELL e+ e− → �(3S)π+π−seen BONDAR 12 BELL e+ e− → �(3S)π+π−9Assuming the Zb(10650) deay width is saturated by the hannels π+�(1S, 2S, 3S),

π+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.�(hb(1P)π+)/�total �4/��(hb(1P)π+)/�total �4/��(hb(1P)π+)/�total �4/��(hb(1P)π+)/�total �4/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT8.41+2.43
−2.12+1.49

−1.068.41+2.43
−2.12+1.49

−1.068.41+2.43
−2.12+1.49

−1.068.41+2.43
−2.12+1.49

−1.06 10 GARMASH 16 BELL e+ e− → π−B∗+B∗0
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 11 MIZUK 16 BELL e+ e− → hb(1P)π+π−seen 12 BONDAR 12 BELL e+ e− → hb(1P)π+π−10Assuming the Zb(10650) deay width is saturated by the hannels π+�(1S, 2S, 3S),

π+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.11Using e+ e− energies near the �(11020).12Using e+e− energies near the �(10860).�(hb(2P)π+)/�total �5/��(hb(2P)π+)/�total �5/��(hb(2P)π+)/�total �5/��(hb(2P)π+)/�total �5/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT14.7+3.2
−2.8+2.8

−2.314.7+3.2
−2.8+2.8

−2.314.7+3.2
−2.8+2.8

−2.314.7+3.2
−2.8+2.8

−2.3 13 GARMASH 16 BELL e+ e− → π−B∗+B∗0
• • • We do not use the following data for averages, �ts, limits, et. • • •possibly seen 14 MIZUK 16 BELL e+ e− → hb(2P)π+π−seen 15 BONDAR 12 BELL e+ e− → hb(2P)π+π−13Assuming the Zb(10650) deay width is saturated by the hannels π+�(1S, 2S, 3S),

π+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.14Using e+ e− energies near the �(11020).15Using e+e− energies near the �(10860).�(B+B0)/�total �6/��(B+B0)/�total �6/��(B+B0)/�total �6/��(B+B0)/�total �6/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen GARMASH 16 BELL e+ e− → π−B+B0
[�(B+B∗0)+�(B∗+B0)]/�total �7/�[�(B+B∗0)+�(B∗+B0)]/�total �7/�[�(B+B∗0)+�(B∗+B0)]/�total �7/�[�(B+B∗0)+�(B∗+B0)]/�total �7/�VALUE DOCUMENT ID TECN COMMENTnot seennot seennot seennot seen GARMASH 16 BELL e+ e− → π−B+B∗0,

π−B0B∗+�(B∗+B∗0)/�total �8/��(B∗+B∗0)/�total �8/��(B∗+B∗0)/�total �8/��(B∗+B∗0)/�total �8/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT73.7+3.4
−4.4+2.7

−3.573.7+3.4
−4.4+2.7

−3.573.7+3.4
−4.4+2.7

−3.573.7+3.4
−4.4+2.7

−3.5 161 16 GARMASH 16 BELL e+ e− → π−B∗+B∗016Assuming the Zb(10650) deay width is saturated by the hannels π+�(1S, 2S, 3S),
π+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.Using the mass and width of the Zb(10650) from BONDAR 12.�(B∗+B∗0)/[�(�(1S)π+)+�(�(2S)π+)+�(�(3S)π+)+�(hb(1P)π+)+�(hb(2P)π+)] �8/(�1+�2+�3+�4+�5)�(B∗+B∗0)/[�(�(1S)π+)+�(�(2S)π+)+�(�(3S)π+)+�(hb(1P)π+)+�(hb(2P)π+)] �8/(�1+�2+�3+�4+�5)�(B∗+B∗0)/[�(�(1S)π+)+�(�(2S)π+)+�(�(3S)π+)+�(hb(1P)π+)+�(hb(2P)π+)] �8/(�1+�2+�3+�4+�5)�(B∗+B∗0)/[�(�(1S)π+)+�(�(2S)π+)+�(�(3S)π+)+�(hb(1P)π+)+�(hb(2P)π+)] �8/(�1+�2+�3+�4+�5)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •2.80+0.69
−0.40+0.54

−0.36 161 17 GARMASH 16 BELL e+ e− → π−B∗+B∗017Combined with the results of BONDAR 12 and MIZUK 16. Not independent fromZb(10650) branhing frations to π+�(1S, 2S, 3S), π+ hb(1P, 2P), and B∗+B∗0.Zb(10650) REFERENCESZb(10650) REFERENCESZb(10650) REFERENCESZb(10650) REFERENCESGARMASH 16 PRL 116 212001 A. Garmash et al. (BELLE Collab.)MIZUK 16 PRL 117 142001 R. Mizuk et al. (BELLE Collab.)GARMASH 15 PR D91 072003 A. Garmash et al. (BELLE Collab.)BONDAR 12 PRL 108 122001 A. Bondar et al. (BELLE Collab.)�(10860) IG (JPC ) = 0−(1−−)�(10860) MASS�(10860) MASS�(10860) MASS�(10860) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT10889.9+ 3.2
− 2.6 OUR AVERAGE10889.9+ 3.2
− 2.6 OUR AVERAGE10889.9+ 3.2
− 2.6 OUR AVERAGE10889.9+ 3.2
− 2.6 OUR AVERAGE10884.7+ 3.6
− 3.4+8.9

−1.0 1 MIZUK 16 BELL e+ e− → hb(1P, 2P)π+π−10891.1± 3.2+1.2
−2.0 2 SANTEL 16 BELL e+ e− → �(1S, 2S, 3S)π+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •10881.8+ 1.0
− 1.1±1.2 3,4 SANTEL 16 BELL e+ e− → hadrons10879 ± 3 5,6 CHEN 10 BELL e+ e− → hadrons10888.4+ 2.7
− 2.6±1.2 7 CHEN 10 BELL e+ e− → �(1S, 2S, 3S)π+π−10876 ± 2 5 AUBERT 09E BABR e+ e− → hadrons10869 ± 2 8 AUBERT 09E BABR e+ e− → hadrons10868 ± 6 ±5 9 BESSON 85 CLEO e+ e− → hadrons10845 ±20 10 LOVELOCK 85 CUSB e+ e− → hadrons1 From a simultaneous �t to the hb(nP)π+π−, n = 1, 2 ross setions at 22 energypoints within √

s = 10.77{11.02 GeV to a pair of interfering Breit-Wigner amplitudesmodi�ed by phase spae fators, with eight resonane parameters (a mass and widthfor eah of �(10860) and �(11020), a single relative phase, a single relative amplitude,and two overall normalization fators, one for eah n). The systemati error estimate isdominated by possible interferene with a small nonresonant ontinuum amplitude.2 From a simultaneous �t to the �(nS)π+π−, n = 1, 2, 3 ross setions at 25 energypoints within √
s = 10.6{11.05 GeV to a pair of interfering Breit-Wigner amplitudesmodi�ed by phase spae fators, with fourteen resonane parameters (a mass, width,and three amplitudes for eah of �(10860) and �(11020), a single universal relativephase, and three deoherene oeÆients, one for eah n). Continuum ontributionswere measured (and therefore �xed) to be zero.3 From a �t to the total hadroni ross setions measured at 60 energy points within √

s= 10.82{11.05 GeV to a pair of interfering Breit-Wigner amplitudes and two oatingontinuum amplitudes with 1/√s dependene, one oherent with the resonanes andone inoherent, with six resonane parameters (a mass, width, and an amplitude foreah of �(10860) and �(11020), one relative phase, and one deoherene oeÆient).4Not inluding unertain and potentially large systemati errors due to assumed ontinuumamplitude 1/√s dependene and related interferene ontributions.5 In a model where a at non-resonant bb-ontinuum is inoherently added to a seondat omponent interfering with two Breit-Wigner resonanes. Systemati unertaintiesnot estimated.6The parameters of the �(11020) are �xed to those in AUBERT 09E.7 In a model where a at nonresonant �(1S, 2S, 3S)π+π− ontinuum interferes with asingle Breit-Wigner resonane.8 In a model where a non-resonant bb-ontinuum represented by a threshold funtion at√
s=2mB is inoherently added to a at omponent interfering with two Breit-Wignerresonanes. Not independent of other AUBERT 09E results. Systemati unertaintiesnot estimated.9Assuming four Gaussians with radiative tails and a single step in R.10 In a oupled-hannel model with three resonanes and a smooth step in R.�(10860) WIDTH�(10860) WIDTH�(10860) WIDTH�(10860) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT51 + 6
− 7 OUR AVERAGE51 + 6
− 7 OUR AVERAGE51 + 6
− 7 OUR AVERAGE51 + 6
− 7 OUR AVERAGE40.6+12.7
− 8.0+ 1.1

−19.1 11 MIZUK 16 BELL e+ e− → hb(1P, 2P)π+π−53.7+ 7.1
− 5.6+ 1.3

− 5.4 12 SANTEL 16 BELL e+ e− → �(1S, 2S, 3S)π+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •48.5+ 1.9
− 1.8+ 2.0

− 2.8 13,14 SANTEL 16 BELL e+ e− → hadrons46 + 9
− 7 15,16 CHEN 10 BELL e+ e− → hadrons30.7+ 8.3
− 7.0± 3.1 17 CHEN 10 BELL e+ e− → �(1S, 2S, 3S)π+π−43 ± 4 15 AUBERT 09E BABR e+ e− → hadrons74 ± 4 18 AUBERT 09E BABR e+ e− → hadrons112 ±17 ±23 19 BESSON 85 CLEO e+ e− → hadrons110 ±15 20 LOVELOCK 85 CUSB e+ e− → hadrons11From a simultaneous �t to the hb(nP)π+π−, n = 1, 2 ross setions at 22 energypoints within √

s = 10.77{11.02 GeV to a pair of interfering Breit-Wigner amplitudesmodi�ed by phase spae fators, with eight resonane parameters (a mass and widthfor eah of �(10860) and �(11020), a single relative phase, a single relative amplitude,and two overall normalization fators, one for eah n). The systemati error estimate isdominated by possible interferene with a small nonresonant ontinuum amplitude.12 From a simultaneous �t to the �(nS)π+π−, n = 1, 2, 3 ross setions at 25 energypoints within √
s = 10.6{11.05 GeV to a pair of interfering Breit-Wigner amplitudesmodi�ed by phase spae fators, with fourteen resonane parameters (a mass, width,and three amplitudes for eah of �(10860) and �(11020), a single universal relativephase, and three deoherene oeÆients, one for eah n). Continuum ontributionswere measured (and therefore �xed) to be zero.13 From a �t to the total hadroni ross setions measured at 60 energy points within √

s= 10.82{11.05 GeV to a pair of interfering Breit-Wigner amplitudes and two oatingontinuum amplitudes with 1/√s dependene, one oherent with the resonanes andone inoherent, with six resonane parameters (a mass, width, and an amplitude foreah of �(10860) and �(11020), one relative phase, and one deoherene oeÆient).14Not inluding unertain and potentially large systemati errors due to assumed ontinuumamplitude 1/√s dependene and related interferene ontributions.15 In a model where a at non-resonant bb-ontinuum is inoherently added to a seondat omponent interfering with two Breit-Wigner resonanes. Systemati unertaintiesnot estimated.16The parameters of the �(11020) are �xed to those in AUBERT 09E.17 In a model where a at nonresonant �(1S, 2S, 3S)π+π− ontinuum interferes with asingle Breit-Wigner resonane.18 In a model where a non-resonant bb-ontinuum represented by a threshold funtion at√
s=2mB is inoherently added to a at omponent interfering with two Breit-Wignerresonanes. Not independent of other AUBERT 09E results. Systemati unertaintiesnot estimated.19Assuming four Gaussians with radiative tails and a single step in R.20 In a oupled-hannel model with three resonanes and a smooth step in R.



1638163816381638MesonPartile Listings�(10860) �(10860) DECAY MODES�(10860) DECAY MODES�(10860) DECAY MODES�(10860) DECAY MODESMode Fration (�i /�) Con�dene level�1 BBX ( 76.2 +2.7
−4.0 ) %�2 BB ( 5.5 ±1.0 ) %�3 BB∗ + .. ( 13.7 ±1.6 ) %�4 B∗B∗ ( 38.1 ±3.4 ) %�5 BB(∗)π < 19.7 % 90%�6 BB π ( 0.0 ±1.2 ) %�7 B∗B π + BB∗π ( 7.3 ±2.3 ) %�8 B∗B∗π ( 1.0 ±1.4 ) %�9 BB ππ < 8.9 % 90%�10 B(∗)s B(∗)s ( 20.1 ±3.1 ) %�11 Bs Bs ( 5 ±5 )× 10−3�12 Bs B∗s + .. ( 1.35±0.32) %�13 B∗s B∗s ( 17.6 ±2.7 ) %�14 no open-bottom ( 3.8 +5.0
−0.5 ) %�15 e+ e− ( 6.1 ±1.6 )× 10−6�16 K∗(892)0K0 < 1.0 × 10−5 90%�17 �(1S)π+π− ( 5.3 ±0.6 )× 10−3�18 �(2S)π+π− ( 7.8 ±1.3 )× 10−3�19 �(3S)π+π− ( 4.8 +1.9
−1.7 )× 10−3�20 �(1S)K+K− ( 6.1 ±1.8 )× 10−4�21 hb(1P)π+π− ( 3.5 +1.0
−1.3 )× 10−3�22 hb(2P)π+π− ( 5.7 +1.7
−2.1 )× 10−3�23 χb0(1P)π+π−π0 < 6.3 × 10−3 90%�24 χb0(1P)ω < 3.9 × 10−3 90%�25 χb0(1P)(π+π−π0)non−ω < 4.8 × 10−3 90%�26 χb1(1P)π+π−π0 ( 1.85±0.33)× 10−3�27 χb1(1P)ω ( 1.57±0.30)× 10−3�28 χb1(1P)(π+π−π0)non−ω ( 5.2 ±1.9 )× 10−4�29 χb2(1P)π+π−π0 ( 1.17±0.30)× 10−3�30 χb2(1P)ω ( 6.0 ±2.7 )× 10−4�31 χb2(1P)(π+π−π0)non−ω ( 6 ±4 )× 10−4�32 γXb → γ�(1S)ω < 3.8 × 10−5 90%Inlusive Deays.Inlusive Deays.Inlusive Deays.Inlusive Deays.These deay modes are submodes of one or more of the deay modesabove.�33 φ anything ( 13.8 +2.4
−1.7 ) %�34 D0 anything + .. (108 ±8 ) %�35 Ds anything + .. ( 46 ±6 ) %�36 J/ψ anything ( 2.06±0.21) %�37 B0 anything + .. ( 77 ±8 ) %�38 B+ anything + .. ( 72 ±6 ) %�(10860) PARTIAL WIDTHS�(10860) PARTIAL WIDTHS�(10860) PARTIAL WIDTHS�(10860) PARTIAL WIDTHS�(e+ e−) �15�(e+ e−) �15�(e+ e−) �15�(e+ e−) �15VALUE (keV) DOCUMENT ID TECN COMMENT0.31 ±0.07 OUR AVERAGE0.31 ±0.07 OUR AVERAGE0.31 ±0.07 OUR AVERAGE0.31 ±0.07 OUR AVERAGE Error inludes sale fator of 1.3.0.22 ±0.05 ±0.07 BESSON 85 CLEO e+ e− → hadrons0.365±0.070 LOVELOCK 85 CUSB e+ e− → hadrons�(10860) BRANCHING RATIOS�(10860) BRANCHING RATIOS�(10860) BRANCHING RATIOS�(10860) BRANCHING RATIOS\OUR EVALUATION" is obtained based on averages of resaleddata listed below. The averages and resaling were performed bythe Heavy Flavor Averaging Group (HFLAV) and are desribed athttp://www.sla.stanford.edu/xorg/hav/.�(BBX)/�total �1/��(BBX)/�total �1/��(BBX)/�total �1/��(BBX)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENT0.762+0.027

−0.043 OUR EVALUATION0.762+0.027
−0.043 OUR EVALUATION0.762+0.027
−0.043 OUR EVALUATION0.762+0.027
−0.043 OUR EVALUATION0.71 ±0.06 OUR AVERAGE0.71 ±0.06 OUR AVERAGE0.71 ±0.06 OUR AVERAGE0.71 ±0.06 OUR AVERAGE0.737±0.032±0.051 1063 21 DRUTSKOY 10 BELL �(5S) → B+X , B0X0.589±0.100±0.092 22 HUANG 07 CLEO �(5S) → hadrons�(BB)/�total �2/��(BB)/�total �2/��(BB)/�total �2/��(BB)/�total �2/�VALUE (units 10−2) CL% DOCUMENT ID TECN COMMENT5.5+1.0
−0.9±0.45.5+1.0
−0.9±0.45.5+1.0
−0.9±0.45.5+1.0
−0.9±0.4 23 DRUTSKOY 10 BELL �(5S) → B+X , B0X

• • • We do not use the following data for averages, �ts, limits, et. • • •
<13.8 90 22 HUANG 07 CLEO �(5S) → hadrons

�(BB)/�(BBX) �2/�1�(BB)/�(BBX) �2/�1�(BB)/�(BBX) �2/�1�(BB)/�(BBX) �2/�1VALUE CL% DOCUMENT ID TECN COMMENT
<0.22<0.22<0.22<0.22 90 AQUINES 06 CLE3 �(5S) → hadrons�(BB∗ + ..)/�total �3/��(BB∗ + ..)/�total �3/��(BB∗ + ..)/�total �3/��(BB∗ + ..)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.137±0.016 OUR AVERAGE0.137±0.016 OUR AVERAGE0.137±0.016 OUR AVERAGE0.137±0.016 OUR AVERAGE0.137±0.013±0.011 23 DRUTSKOY 10 BELL �(5S) → B+X , B0X0.143±0.053±0.027 22 HUANG 07 CLEO �(5S) → hadrons�(BB∗ + ..)/�(BBX) �3/�1�(BB∗ + ..)/�(BBX) �3/�1�(BB∗ + ..)/�(BBX) �3/�1�(BB∗ + ..)/�(BBX) �3/�1VALUE EVTS DOCUMENT ID TECN COMMENT0.24±0.09±0.030.24±0.09±0.030.24±0.09±0.030.24±0.09±0.03 10 AQUINES 06 CLE3 �(5S) → hadrons�(B∗B∗)/�total �4/��(B∗B∗)/�total �4/��(B∗B∗)/�total �4/��(B∗B∗)/�total �4/�VALUE DOCUMENT ID TECN COMMENT0.381±0.034 OUR AVERAGE0.381±0.034 OUR AVERAGE0.381±0.034 OUR AVERAGE0.381±0.034 OUR AVERAGE0.375+0.021

−0.019±0.030 23 DRUTSKOY 10 BELL �(5S) → B+X , B0X0.436±0.083±0.072 22 HUANG 07 CLEO �(5S) → hadrons�(B∗B∗)/�(BBX) �4/�1�(B∗B∗)/�(BBX) �4/�1�(B∗B∗)/�(BBX) �4/�1�(B∗B∗)/�(BBX) �4/�1VALUE EVTS DOCUMENT ID TECN COMMENT0.74±0.15±0.080.74±0.15±0.080.74±0.15±0.080.74±0.15±0.08 31 AQUINES 06 CLE3 �(5S) → hadrons�(BB(∗)π)/�total �5/��(BB(∗)π)/�total �5/��(BB(∗)π)/�total �5/��(BB(∗)π)/�total �5/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.197<0.197<0.197<0.197 90 22 HUANG 07 CLEO �(5S) → hadrons�(BB(∗)π)/�(BBX) �5/�1�(BB(∗)π)/�(BBX) �5/�1�(BB(∗)π)/�(BBX) �5/�1�(BB(∗)π)/�(BBX) �5/�1VALUE CL% DOCUMENT ID TECN COMMENT
<0.32<0.32<0.32<0.32 90 AQUINES 06 CLE3 �(5S) → hadrons�(BB π

)/�total �6/��(BB π
)/�total �6/��(BB π
)/�total �6/��(BB π
)/�total �6/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT0.0±1.2±0.30.0±1.2±0.30.0±1.2±0.30.0±1.2±0.3 0 23 DRUTSKOY 10 BELL �(5S) → B+,0π−X

[�(B∗B π
)+ �(BB∗π

)]/�total �7/�[�(B∗B π
)+ �(BB∗π

)]/�total �7/�[�(B∗B π
)+ �(BB∗π

)]/�total �7/�[�(B∗B π
)+ �(BB∗π

)]/�total �7/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT7.3+2.3
−2.1±0.87.3+2.3
−2.1±0.87.3+2.3
−2.1±0.87.3+2.3
−2.1±0.8 38 23 DRUTSKOY 10 BELL �(5S) → B+,0π−X�(B∗B∗π

)/�total �8/��(B∗B∗π
)/�total �8/��(B∗B∗π
)/�total �8/��(B∗B∗π
)/�total �8/�VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.0+1.4

−1.3±0.41.0+1.4
−1.3±0.41.0+1.4
−1.3±0.41.0+1.4
−1.3±0.4 5 23 DRUTSKOY 10 BELL �(5S) → B+,0π−X�(BB ππ

)/�total �9/��(BB ππ
)/�total �9/��(BB ππ
)/�total �9/��(BB ππ
)/�total �9/�VALUE CL% DOCUMENT ID TECN COMMENT

<0.089<0.089<0.089<0.089 90 22 HUANG 07 CLEO �(5S) → hadrons�(BB ππ
)/�(BBX) �9/�1�(BB ππ
)/�(BBX) �9/�1�(BB ππ
)/�(BBX) �9/�1�(BB ππ
)/�(BBX) �9/�1VALUE CL% DOCUMENT ID TECN COMMENT

<0.14<0.14<0.14<0.14 90 AQUINES 06 CLE3 �(5S) → hadrons�(B(∗)s B(∗)s )/�total �10/� = (�11+�12+�13)/��(B(∗)s B(∗)s )/�total �10/� = (�11+�12+�13)/��(B(∗)s B(∗)s )/�total �10/� = (�11+�12+�13)/��(B(∗)s B(∗)s )/�total �10/� = (�11+�12+�13)/�VALUE DOCUMENT ID TECN COMMENT0.201+0.030
−0.031 OUR EVALUATION0.201+0.030
−0.031 OUR EVALUATION0.201+0.030
−0.031 OUR EVALUATION0.201+0.030
−0.031 OUR EVALUATION0.189+0.027
−0.021 OUR AVERAGE0.189+0.027
−0.021 OUR AVERAGE0.189+0.027
−0.021 OUR AVERAGE0.189+0.027
−0.021 OUR AVERAGE0.172±0.030 24 ESEN 13 BELL �(5S) → D0X , Ds X0.21 +0.06
−0.03 25 HUANG 07 CLEO �(5S) → Ds X

• • • We do not use the following data for averages, �ts, limits, et. • • •0.180±0.013±0.032 26 DRUTSKOY 07 BELL �(5S) → D0X , Ds X0.160±0.026±0.058 27 ARTUSO 05B CLEO e+ e− → Dx X�(B(∗)s B(∗)s )/�(BBX) �10/�1�(B(∗)s B(∗)s )/�(BBX) �10/�1�(B(∗)s B(∗)s )/�(BBX) �10/�1�(B(∗)s B(∗)s )/�(BBX) �10/�1VALUE DOCUMENT ID0.264+0.052
−0.045 OUR EVALUATION0.264+0.052
−0.045 OUR EVALUATION0.264+0.052
−0.045 OUR EVALUATION0.264+0.052
−0.045 OUR EVALUATION�(B∗s B∗s )/�(B(∗)s B(∗)s ) �13/�10 =�13/(�11+�12+�13)�(B∗s B∗s )/�(B(∗)s B(∗)s ) �13/�10 =�13/(�11+�12+�13)�(B∗s B∗s )/�(B(∗)s B(∗)s ) �13/�10 =�13/(�11+�12+�13)�(B∗s B∗s )/�(B(∗)s B(∗)s ) �13/�10 =�13/(�11+�12+�13)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT87.8±1.5 OUR AVERAGE87.8±1.5 OUR AVERAGE87.8±1.5 OUR AVERAGE87.8±1.5 OUR AVERAGE87.0±1.7 28,29 ESEN 13 BELL B0s → D−s π+90.5±3.2±0.1 227 29,30 LI 12 BELL B0s → J/ψη(′)

• • • We do not use the following data for averages, �ts, limits, et. • • •90.1+3.8
−4.0±0.2 31 LOUVOT 09 BELL 10.86 e+ e− → B(∗)s B(∗)s93 +7
−9 ±1 31 DRUTSKOY 07A BELL Superseded by LOUVOT 09



1639163916391639See key on page 885 MesonPartile Listings�(10860)�(Bs Bs)/�(B(∗)s B(∗)s ) �11/�10 =�11/(�11+�12+�13)�(Bs Bs)/�(B(∗)s B(∗)s ) �11/�10 =�11/(�11+�12+�13)�(Bs Bs)/�(B(∗)s B(∗)s ) �11/�10 =�11/(�11+�12+�13)�(Bs Bs)/�(B(∗)s B(∗)s ) �11/�10 =�11/(�11+�12+�13)VALUE (units 10−2) DOCUMENT ID TECN COMMENT2.6+2.6
−2.52.6+2.6
−2.52.6+2.6
−2.52.6+2.6
−2.5 LOUVOT 09 BELL 10.86 e+ e− → B(∗)s B(∗)s�(Bs Bs)/�(B∗s B∗s ) �11/�13�(Bs Bs)/�(B∗s B∗s ) �11/�13�(Bs Bs)/�(B∗s B∗s ) �11/�13�(Bs Bs)/�(B∗s B∗s ) �11/�13VALUE CL% DOCUMENT ID TECN COMMENT

<0.16<0.16<0.16<0.16 90 BONVICINI 06 CLE3 e+ e−�(Bs B∗s + ..)/�(B(∗)s B(∗)s ) �12/�10 =�12/(�11+�12+�13)�(Bs B∗s + ..)/�(B(∗)s B(∗)s ) �12/�10 =�12/(�11+�12+�13)�(Bs B∗s + ..)/�(B(∗)s B(∗)s ) �12/�10 =�12/(�11+�12+�13)�(Bs B∗s + ..)/�(B(∗)s B(∗)s ) �12/�10 =�12/(�11+�12+�13)VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT6.7±1.2 OUR AVERAGE6.7±1.2 OUR AVERAGE6.7±1.2 OUR AVERAGE6.7±1.2 OUR AVERAGE7.3±1.4 28,29 ESEN 13 BELL B0s → D−s π+4.9±2.5±0.0 227 29,30 LI 12 BELL B0s → J/ψη(′)
• • • We do not use the following data for averages, �ts, limits, et. • • •7.3+3.3

−3.0±0.1 LOUVOT 09 BELL 10.86 e+ e− → B(∗)s B(∗)s�(Bs B∗s + ..)/�(B∗s B∗s ) �12/�13�(Bs B∗s + ..)/�(B∗s B∗s ) �12/�13�(Bs B∗s + ..)/�(B∗s B∗s ) �12/�13�(Bs B∗s + ..)/�(B∗s B∗s ) �12/�13VALUE CL% DOCUMENT ID TECN COMMENT
<0.16<0.16<0.16<0.16 90 BONVICINI 06 CLE3 e+ e−�(no open-bottom)/�total �14/��(no open-bottom)/�total �14/��(no open-bottom)/�total �14/��(no open-bottom)/�total �14/�VALUE DOCUMENT ID0.038+0.051

−0.005 OUR EVALUATION0.038+0.051
−0.005 OUR EVALUATION0.038+0.051
−0.005 OUR EVALUATION0.038+0.051
−0.005 OUR EVALUATION�(K∗(892)0K0)/�total �16/��(K∗(892)0K0)/�total �16/��(K∗(892)0K0)/�total �16/��(K∗(892)0K0)/�total �16/�VALUE CL% DOCUMENT ID TECN COMMENT

<1.0× 10−5<1.0× 10−5<1.0× 10−5<1.0× 10−5 90 SHEN 13A BELL e+ e− → K∗(892)0K0�(�(1S)π+π−
)/�total �17/��(�(1S)π+π−
)/�total �17/��(�(1S)π+π−
)/�total �17/��(�(1S)π+π−
)/�total �17/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT5.3±0.3±0.55.3±0.3±0.55.3±0.3±0.55.3±0.3±0.5 325 32 CHEN 08 BELL 10.87 e+ e− → �(1S)π+π−�(�(2S)π+π−
)/�total �18/��(�(2S)π+π−
)/�total �18/��(�(2S)π+π−
)/�total �18/��(�(2S)π+π−
)/�total �18/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT7.8±0.6±1.17.8±0.6±1.17.8±0.6±1.17.8±0.6±1.1 186 32 CHEN 08 BELL 10.87 e+ e− → �(2S)π+π−�(�(3S)π+π−
)/�total �19/��(�(3S)π+π−
)/�total �19/��(�(3S)π+π−
)/�total �19/��(�(3S)π+π−
)/�total �19/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT4.8+1.8

−1.5±0.74.8+1.8
−1.5±0.74.8+1.8
−1.5±0.74.8+1.8
−1.5±0.7 10 32 CHEN 08 BELL 10.87 e+ e− → �(3S)π+π−�(�(1S)K+K−)/�total �20/��(�(1S)K+K−)/�total �20/��(�(1S)K+K−)/�total �20/��(�(1S)K+K−)/�total �20/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT6.1+1.6
−1.4±1.06.1+1.6
−1.4±1.06.1+1.6
−1.4±1.06.1+1.6
−1.4±1.0 20 32 CHEN 08 BELL 10.87 e+ e− → �(1S)K+K−�(hb(1P)π+π−

)/�(�(2S)π+π−
) �21/�18�(hb(1P)π+π−

)/�(�(2S)π+π−
) �21/�18�(hb(1P)π+π−

)/�(�(2S)π+π−
) �21/�18�(hb(1P)π+π−

)/�(�(2S)π+π−
) �21/�18VALUE DOCUMENT ID TECN COMMENT0.45±0.08+0.07

−0.120.45±0.08+0.07
−0.120.45±0.08+0.07
−0.120.45±0.08+0.07
−0.12 ADACHI 12 BELL 10.86 e+ e− → hadrons�(hb(2P)π+π−

)/�(�(2S)π+π−
) �22/�18�(hb(2P)π+π−

)/�(�(2S)π+π−
) �22/�18�(hb(2P)π+π−

)/�(�(2S)π+π−
) �22/�18�(hb(2P)π+π−

)/�(�(2S)π+π−
) �22/�18VALUE DOCUMENT ID TECN COMMENT0.77±0.08+0.22

−0.170.77±0.08+0.22
−0.170.77±0.08+0.22
−0.170.77±0.08+0.22
−0.17 ADACHI 12 BELL 10.86 e+ e− → hadrons�(hb(1P)π+π−

)/�(hb(2P)π+π−
) �21/�22�(hb(1P)π+π−

)/�(hb(2P)π+π−
) �21/�22�(hb(1P)π+π−

)/�(hb(2P)π+π−
) �21/�22�(hb(1P)π+π−

)/�(hb(2P)π+π−
) �21/�22VALUE DOCUMENT ID TECN COMMENT0.616±0.052±0.0170.616±0.052±0.0170.616±0.052±0.0170.616±0.052±0.017 MIZUK 16 BELL e+ e− → hb(1P, 2P)π+π−�(χb0(1P)π+π−π0)/�total �23/��(χb0(1P)π+π−π0)/�total �23/��(χb0(1P)π+π−π0)/�total �23/��(χb0(1P)π+π−π0)/�total �23/�VALUE CL% DOCUMENT ID TECN COMMENT

<6.3× 10−3<6.3× 10−3<6.3× 10−3<6.3× 10−3 90 33 HE 14 BELL �(5S) → π+π−π0 γ�(1S)�(χb0(1P)ω)/�total �24/��(χb0(1P)ω)/�total �24/��(χb0(1P)ω)/�total �24/��(χb0(1P)ω)/�total �24/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.9× 10−3<3.9× 10−3<3.9× 10−3<3.9× 10−3 90 33 HE 14 BELL �(5S) → π+π−π0 γ�(1S)�(χb0(1P)(π+π−π0)non−ω

)/�total �25/��(χb0(1P)(π+π−π0)non−ω

)/�total �25/��(χb0(1P)(π+π−π0)non−ω

)/�total �25/��(χb0(1P)(π+π−π0)non−ω

)/�total �25/�VALUE CL% DOCUMENT ID TECN COMMENT
<4.8× 10−3<4.8× 10−3<4.8× 10−3<4.8× 10−3 90 33 HE 14 BELL �(5S) → π+π−π0 γ�(1S)�(χb1(1P)π+π−π0)/�total �26/��(χb1(1P)π+π−π0)/�total �26/��(χb1(1P)π+π−π0)/�total �26/��(χb1(1P)π+π−π0)/�total �26/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.85±0.23±0.231.85±0.23±0.231.85±0.23±0.231.85±0.23±0.23 80 33 HE 14 BELL �(5S) →

π+π−π0 γ�(1S)�(χb1(1P)ω)/�total �27/��(χb1(1P)ω)/�total �27/��(χb1(1P)ω)/�total �27/��(χb1(1P)ω)/�total �27/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.57±0.22±0.211.57±0.22±0.211.57±0.22±0.211.57±0.22±0.21 60 33 HE 14 BELL �(5S) → π+π−π0 γ�(1S)

�(χb1(1P)(π+π−π0)non−ω

)/�total �28/��(χb1(1P)(π+π−π0)non−ω

)/�total �28/��(χb1(1P)(π+π−π0)non−ω

)/�total �28/��(χb1(1P)(π+π−π0)non−ω

)/�total �28/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.52±0.15±0.110.52±0.15±0.110.52±0.15±0.110.52±0.15±0.11 24 33 HE 14 BELL �(5S) → π+π−π0 γ�(1S)�(χb2(1P)π+π−π0)/�total �29/��(χb2(1P)π+π−π0)/�total �29/��(χb2(1P)π+π−π0)/�total �29/��(χb2(1P)π+π−π0)/�total �29/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.17±0.27±0.141.17±0.27±0.141.17±0.27±0.141.17±0.27±0.14 29 33 HE 14 BELL �(5S) → π+π−π0 γ�(1S)�(χb2(1P)ω)/�total �30/��(χb2(1P)ω)/�total �30/��(χb2(1P)ω)/�total �30/��(χb2(1P)ω)/�total �30/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.60±0.23±0.150.60±0.23±0.150.60±0.23±0.150.60±0.23±0.15 13 33 HE 14 BELL �(5S) → π+π−π0 γ�(1S)�(χb2(1P)ω)/�(χb1(1P)ω) �30/�27�(χb2(1P)ω)/�(χb1(1P)ω) �30/�27�(χb2(1P)ω)/�(χb1(1P)ω) �30/�27�(χb2(1P)ω)/�(χb1(1P)ω) �30/�27VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.38±0.16±0.09 34 HE 14 BELL �(5S) → π+π−π0 γ�(1S)�(χb2(1P)(π+π−π0)non−ω

)/�total �31/��(χb2(1P)(π+π−π0)non−ω

)/�total �31/��(χb2(1P)(π+π−π0)non−ω

)/�total �31/��(χb2(1P)(π+π−π0)non−ω

)/�total �31/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.61±0.22±0.280.61±0.22±0.280.61±0.22±0.280.61±0.22±0.28 16 33 HE 14 BELL �(5S) → π+π−π0 γ�(1S)�(χb2(1P)(π+π−π0)non−ω

)/�(χb1(1P)(π+π−π0)non−ω

) �31/�28�(χb2(1P)(π+π−π0)non−ω

)/�(χb1(1P)(π+π−π0)non−ω

) �31/�28�(χb2(1P)(π+π−π0)non−ω

)/�(χb1(1P)(π+π−π0)non−ω

) �31/�28�(χb2(1P)(π+π−π0)non−ω

)/�(χb1(1P)(π+π−π0)non−ω

) �31/�28VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1.20±0.55±0.65 34 HE 14 BELL �(5S) → π+π−π0 γ�(1S)�(γXb → γ�(1S)ω)/�total �32/��(γXb → γ�(1S)ω)/�total �32/��(γXb → γ�(1S)ω)/�total �32/��(γXb → γ�(1S)ω)/�total �32/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.8× 10−5<3.8× 10−5<3.8× 10−5<3.8× 10−5 90 35 HE 14 BELL �(5S) → π+π−π0 γ�(1S)�(φ anything)/�total �33/��(φ anything)/�total �33/��(φ anything)/�total �33/��(φ anything)/�total �33/�VALUE DOCUMENT ID TECN COMMENT0.138±0.007+0.023

−0.0150.138±0.007+0.023
−0.0150.138±0.007+0.023
−0.0150.138±0.007+0.023
−0.015 HUANG 07 CLEO �(5S) → φX�(D0 anything + ..)/�total �34/��(D0 anything + ..)/�total �34/��(D0 anything + ..)/�total �34/��(D0 anything + ..)/�total �34/�VALUE DOCUMENT ID TECN COMMENT1.076±0.040±0.0681.076±0.040±0.0681.076±0.040±0.0681.076±0.040±0.068 DRUTSKOY 07 BELL �(5S) → D0X�(Ds anything + ..)/�total �35/��(Ds anything + ..)/�total �35/��(Ds anything + ..)/�total �35/��(Ds anything + ..)/�total �35/�VALUE DOCUMENT ID TECN COMMENT0.46 ±0.06 OUR AVERAGE0.46 ±0.06 OUR AVERAGE0.46 ±0.06 OUR AVERAGE0.46 ±0.06 OUR AVERAGE0.472±0.024±0.072 26 DRUTSKOY 07 BELL �(5S) → Ds X0.44 ±0.09 ±0.04 36 ARTUSO 05B CLE3 e+ e− → Dx X�(J/ψ anything )/�total �36/��(J/ψ anything )/�total �36/��(J/ψ anything )/�total �36/��(J/ψ anything )/�total �36/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT2.060±0.160±0.1342.060±0.160±0.1342.060±0.160±0.1342.060±0.160±0.134 DRUTSKOY 07 BELL �(5S) → J/ψX�(B0 anything + ..)/�total �37/��(B0 anything + ..)/�total �37/��(B0 anything + ..)/�total �37/��(B0 anything + ..)/�total �37/�VALUE EVTS DOCUMENT ID TECN COMMENT0.770+0.058

−0.056±0.0610.770+0.058
−0.056±0.0610.770+0.058
−0.056±0.0610.770+0.058
−0.056±0.061 352 DRUTSKOY 10 BELL �(5S) → B0X�(B+ anything + ..)/�total �38/��(B+ anything + ..)/�total �38/��(B+ anything + ..)/�total �38/��(B+ anything + ..)/�total �38/�VALUE EVTS DOCUMENT ID TECN COMMENT0.721+0.039
−0.038±0.0500.721+0.039
−0.038±0.0500.721+0.039
−0.038±0.0500.721+0.039
−0.038±0.050 711 DRUTSKOY 10 BELL �(5S) → B+X21Not independent of DRUTSKOY 10 values for �(5S) → B±,0 anything.22Using measurements or limits from AQUINES 06.23Assuming isospin onservation.24 Supersedes DRUTSKOY 07.25 Supersedes ARTUSO 05B. Combining inlusive φ, Ds , and B measurements. UsingB(D+s → φπ+) = 4.4 ± 0.6% from PDG 06.26Using B(D+s → φπ+) = (4.4 ± 0.6)% from PDG 06.27Uses a model-dependent estimate B(Bs → Ds X ) = (92 ± 11)%.28Supersedes LOUVOT 09.29With N(B(∗)s B(∗)s ) = (7.11 ± 1.30) × 106.30The ratios N(B∗s B∗s ) / N(B(∗)s B(∗)s ) and N(B∗

s B0s ) / N(B(∗)s B(∗)s ) are measured witha orrelation oeÆient of −0.72.31 From a measurement of σ(e+ e− → B∗s B∗s ) / σ(e+ e− → B(∗)s B(∗)s ) at √s = 10.86GeV.32Assuming that the observed events are solely due to the �(5S) resonane.33Assuming that all the bb events are from �(5S) resonane deays and using σ(e+ e− →bb) = 0.340 ± 0.016 nb from ESEN 13. Correlated with other results from HE 14.34Aounting for orrelated systematis.35Assuming that all the bb events are from �(5S) resonane deays and using σ(e+ e− →bb) = 0.340± 0.016 nb from ESEN 13. Correlated with other results from HE 14. For astate Xb with mass between 10.55 GeV/2 and 10.65 GeV/2, the obtained 90% upperlimit as a funtion of mXb varies from 2.6× 10−5 to 3.8× 10−5.36ARTUSO 05B reports [�(�(10860) → Ds anything + ..)/�total℄ × [B(D+s →
φπ+)℄ = 0.0198 ± 0.0019 ± 0.0038 whih we divide by our best value B(D+s → φπ+)= (4.5 ± 0.4)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.



1640164016401640MesonPartile Listings�(10860),�(11020)�(10860) REFERENCES�(10860) REFERENCES�(10860) REFERENCES�(10860) REFERENCESMIZUK 16 PRL 117 142001 R. Mizuk et al. (BELLE Collab.)SANTEL 16 PR D93 011101 D. Santel et al. (BELLE Collab.)HE 14 PRL 113 142001 X.H. He et al. (BELLE Collab.)ESEN 13 PR D87 031101 S. Esen et al. (BELLE Collab.)SHEN 13A PR D88 052019 C.P. Shen et al. (BELLE Collab.)ADACHI 12 PRL 108 032001 I. Adahi et al. (BELLE Collab.)LI 12 PRL 108 181808 J. Li et al. (BELLE Collab.)CHEN 10 PR D82 091106 K.-F. Chen et al. (BELLE Collab.)DRUTSKOY 10 PR D81 112003 A. Drutskoy et al. (BELLE Collab.)AUBERT 09E PRL 102 012001 B. Aubert et al. (BABAR Collab.)LOUVOT 09 PRL 102 021801 R. Louvot et al. (BELLE Collab.)CHEN 08 PRL 100 112001 K.-F. Chen et al. (BELLE Collab.)DRUTSKOY 07 PRL 98 052001 A. Drutskoy et al. (BELLE Collab.)DRUTSKOY 07A PR D76 012002 A. Drutskoy et al. (BELLE Collab.)HUANG 07 PR D75 012002 G.S. Huang et al. (CLEO Collab.)AQUINES 06 PRL 96 152001 O. Aquines et al. (CLEO Collab.)BONVICINI 06 PRL 96 022002 G. Bonviini et al. (CLEO Collab.)PDG 06 JP G33 1 W.-M. Yao et al. (PDG Collab.)ARTUSO 05B PRL 95 261801 M. Artuso et al. (CLEO Collab.)BESSON 85 PRL 54 381 D. Besson et al. (CLEO Collab.)LOVELOCK 85 PRL 54 377 D.M.J. Lovelok et al. (CUSB Collab.)�(11020) IG (JPC ) = 0−(1−−)�(11020) MASS�(11020) MASS�(11020) MASS�(11020) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT10992.9+10.0
− 3.1 OUR AVERAGE10992.9+10.0
− 3.1 OUR AVERAGE10992.9+10.0
− 3.1 OUR AVERAGE10992.9+10.0
− 3.1 OUR AVERAGE10999.0+ 7.3
− 7.8+16.9

− 1.0 1 MIZUK 16 BELL e+ e− → hb(1P, 2P)π+π−10987.5+ 6.4
− 2.5+ 9.1

− 2.3 2 SANTEL 16 BELL e+ e− → �(1S, 2S, 3S)π+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •11003.0± 1.1+ 0.9
− 1.0 3,4 SANTEL 16 BELL e+ e− → hadrons10996 ± 2 5 AUBERT 09E BABR e+ e− → hadrons11019 ± 5 ± 7 BESSON 85 CLEO e+ e− → hadrons11020 ±30 LOVELOCK 85 CUSB e+ e− → hadrons1 From a simultaneous �t to the hb(nP)π+π−, n = 1, 2 ross setions at 22 energypoints within √

s = 10.77{11.02 GeV to a pair of interfering Breit-Wigner amplitudesmodi�ed by phase spae fators, with eight resonane parameters (a mass and widthfor eah of �(10860) and �(11020), a single relative phase, a single relative amplitude,and two overall normalization fators, one for eah n). The systemati error estimate isdominated by possible interferene with a small nonresonant ontinuum amplitude.2 From a simultaneous �t to the �(nS)π+π−, n = 1, 2, 3 ross setions at 25 energypoints within √
s = 10.6{11.05 GeV to a pair of interfering Breit-Wigner amplitudesmodi�ed by phase spae fators, with fourteen resonane parameters (a mass, width,and three amplitudes for eah of �(10860) and �(11020), a single universal relativephase, and three deoherene oeÆients, one for eah n). Continuum ontributionswere measured (and therefore �xed) to be zero.3 From a �t to the total hadroni ross setions measured at 60 energy points within √

s= 10.82{11.05 GeV to a pair of interfering Breit-Wigner amplitudes and two oatingontinuum amplitudes with 1/√s dependene, one oherent with the resonanes andone inoherent, with six resonane parameters (a mass, width, and an amplitude foreah of �(10860) and �(11020), one relative phase, and one deoherene oeÆient).4Not inluding unertain and potentially large systemati errors due to assumed ontinuumamplitude 1/√s dependene and related interferene ontributions.5 In a model where a at non-resonant bb-ontinuum is inoherently added to a seondat omponent interfering with two Breit-Wigner resonanes. Systemati unertaintiesnot estimated.

�(11020) WIDTH�(11020) WIDTH�(11020) WIDTH�(11020) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT49 + 9
−15 OUR AVERAGE49 + 9
−15 OUR AVERAGE49 + 9
−15 OUR AVERAGE49 + 9
−15 OUR AVERAGE27 +27
−11 + 5

−12 6 MIZUK 16 BELL e+ e− → hb(1P, 2P)π+π−61 + 9
−19 + 2

−20 7 SANTEL 16 BELL e+ e− → �(1S, 2S, 3S)π+π−

• • • We do not use the following data for averages, �ts, limits, et. • • •39.3+ 1.7
− 1.6+ 1.3

− 2.4 8,9 SANTEL 16 BELL e+ e− → hadrons37 ± 3 10 AUBERT 09E BABR e+ e− → hadrons61 ±13 ±22 BESSON 85 CLEO e+ e− → hadrons90 ±20 LOVELOCK 85 CUSB e+ e− → hadrons6 From a simultaneous �t to the hb(nP)π+π−, n = 1, 2 ross setions at 22 energypoints within √
s = 10.77{11.02 GeV to a pair of interfering Breit-Wigner amplitudesmodi�ed by phase spae fators, with eight resonane parameters (a mass and widthfor eah of �(10860) and �(11020), a single relative phase, a single relative amplitude,and two overall normalization fators, one for eah n). The systemati error estimate isdominated by possible interferene with a small nonresonant ontinuum amplitude.7 From a simultaneous �t to the �(nS)π+π−, n=1, 2, 3 ross setions at 25 energypoints within √
s = 10.6{11.05 GeV to a pair of interfering Breit-Wigner amplitudesmodi�ed by phase spae fators, with fourteen resonane parameters (a mass, width,and three amplitudes for eah of �(10860) and �(11020), a single universal relativephase, and three deoherene oeÆients, one for eah n). Continuum ontributionswere measured (and therefore �xed) to be zero.8 From a �t to the total hadroni ross setions measured at 60 energy points within √

s= 10.82{11.05 GeV to a pair of interfering Breit-Wigner amplitudes and two oatingontinuum amplitudes with 1/√s dependene, one oherent with the resonanes andone inoherent, with six resonane parameters (a mass, width, and an amplitude foreah of �(10860) and �(11020), one relative phase, and one deoherene oeÆient).9Not inluding unertain and potentially large systemati errors due to assumed ontinuumamplitude 1/√s dependene and related interferene ontributions.10 In a model where a at non-resonant bb-ontinuum is inoherently added to a seondat omponent interfering with two Breit-Wigner resonanes. Systemati unertaintiesnot estimated. �(11020) DECAY MODES�(11020) DECAY MODES�(11020) DECAY MODES�(11020) DECAY MODESMode Fration (�i /�)�1 e+ e− (2.7+1.0
−0.8)× 10−6�(11020) PARTIAL WIDTHS�(11020) PARTIAL WIDTHS�(11020) PARTIAL WIDTHS�(11020) PARTIAL WIDTHS�(e+ e−) �1�(e+ e−) �1�(e+ e−) �1�(e+ e−) �1VALUE (keV) DOCUMENT ID TECN COMMENT0.130±0.030 OUR AVERAGE0.130±0.030 OUR AVERAGE0.130±0.030 OUR AVERAGE0.130±0.030 OUR AVERAGE0.095±0.03 ±0.035 BESSON 85 CLEO e+ e− → hadrons0.156±0.040 LOVELOCK 85 CUSB e+ e− → hadrons�(11020) REFERENCES�(11020) REFERENCES�(11020) REFERENCES�(11020) REFERENCESMIZUK 16 PRL 117 142001 R. Mizuk et al. (BELLE Collab.)SANTEL 16 PR D93 011101 D. Santel et al. (BELLE Collab.)AUBERT 09E PRL 102 012001 B. Aubert et al. (BABAR Collab.)BESSON 85 PRL 54 381 D. Besson et al. (CLEO Collab.)LOVELOCK 85 PRL 54 377 D.M.J. Lovelok et al. (CUSB Collab.)
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1643164316431643See key on page 885 BaryonPartile ListingspN BARYONSN BARYONSN BARYONSN BARYONS(S = 0, I = 1/2)(S = 0, I = 1/2)(S = 0, I = 1/2)(S = 0, I = 1/2)p, N+ = uud; n, N0 = uddp I (JP ) = 12 (12+) Status: ∗∗∗∗p MASS (atomi mass units u)p MASS (atomi mass units u)p MASS (atomi mass units u)p MASS (atomi mass units u)The mass is known muh more preisely in u (atomi mass units) than inMeV. See the next data blok.VALUE (u) DOCUMENT ID TECN COMMENT1.007276466879±0.0000000000911.007276466879±0.0000000000911.007276466879±0.0000000000911.007276466879±0.000000000091 MOHR 16 RVUE 2014 CODATA value
• • • We do not use the following data for averages, �ts, limits, et. • • •1.007276466583±0.000000000032 1 HEISSE 17 SPEC Penning trap1.007276466812±0.000000000090 MOHR 12 RVUE 2010 CODATA value1.00727646677 ±0.00000000010 MOHR 08 RVUE 2006 CODATA value1.00727646688 ±0.00000000013 MOHR 05 RVUE 2002 CODATA value1.00727646688 ±0.00000000013 MOHR 99 RVUE 1998 CODATA value1.007276470 ±0.000000012 COHEN 87 RVUE 1986 CODATA value1The statistial and systemati errors are 15 and 29 in the last two plaes of the value.The value disagrees with the MOHR 16 value by over 3 standard deviations.p MASS (MeV)p MASS (MeV)p MASS (MeV)p MASS (MeV)The mass is known muh more preisely in u (atomi mass units) than inMeV. The onversion from u to MeV, 1 u = 931.494 0054(57) MeV/2(MOHR 16, the 2014 CODATA value), involves the relatively poorly knowneletroni harge.VALUE (MeV) DOCUMENT ID TECN COMMENT938.2720813±0.0000058938.2720813±0.0000058938.2720813±0.0000058938.2720813±0.0000058 MOHR 16 RVUE 2014 CODATA value
• • • We do not use the following data for averages, �ts, limits, et. • • •938.272046 ±0.000021 MOHR 12 RVUE 2010 CODATA value938.272013 ±0.000023 MOHR 08 RVUE 2006 CODATA value938.272029 ±0.000080 MOHR 05 RVUE 2002 CODATA value938.271998 ±0.000038 MOHR 99 RVUE 1998 CODATA value938.27231 ±0.00028 COHEN 87 RVUE 1986 CODATA value938.2796 ±0.0027 COHEN 73 RVUE 1973 CODATA value

∣∣mp−mp∣∣/mp∣∣mp−mp∣∣/mp∣∣mp−mp∣∣/mp∣∣mp−mp∣∣/mpA test of CPT invariane. Note that the omparison of the p and p harge-to-mass ratio, given in the next data blok, is muh better determined.VALUE CL% DOCUMENT ID TECN COMMENT
<7 × 10−10<7 × 10−10<7 × 10−10<7 × 10−10 90 1 HORI 11 SPEC p e−He atom
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2 × 10−9 90 1 HORI 06 SPEC p e−He atom
<1.0× 10−8 90 1 HORI 03 SPEC p e− 4He, p e− 3He
<6 × 10−8 90 1 HORI 01 SPEC p e−He atom
<5 × 10−7 2 TORII 99 SPEC p e−He atom1HORI 01, HORI 03, HORI 06, and HORI 11 use the more-preisely-known onstrainton the p harge-to-mass ratio of GABRIELSE 99 (see below) to get their results. Theirresults are not independent of the HORI 01, HORI 03, HORI 06, and HORI 11 valuesfor ∣∣qp+qp ∣∣/e, below.2TORII 99 uses the more-preisely-known onstraint on the p harge-to-mass ratio ofGABRIELSE 95 (see below) to get this result. This is not independent of the TORII 99value for ∣∣qp+qp ∣∣/e, below.p/p CHARGE-TO-MASS RATIO, ∣∣ qpmp ∣∣/( qpmp )p/p CHARGE-TO-MASS RATIO, ∣∣ qpmp ∣∣/( qpmp )p/p CHARGE-TO-MASS RATIO, ∣∣ qpmp ∣∣/( qpmp )p/p CHARGE-TO-MASS RATIO, ∣∣ qpmp ∣∣/( qpmp )A test of CPT invariane. Listed here are measurements involving theinertial masses. For a disussion of what may be inferred about the ratioof p and p gravitational masses, see ERICSON 90; they obtain an upperbound of 10−6{10−7 for violation of the equivalene priniple for p's.VALUE DOCUMENT ID TECN COMMENT1.000000000001±0.0000000000691.000000000001±0.0000000000691.000000000001±0.0000000000691.000000000001±0.000000000069 ULMER 15 TRAP Penning trap
• • • We do not use the following data for averages, �ts, limits, et. • • •0.99999999991 ±0.00000000009 GABRIELSE 99 TRAP Penning trap1.0000000015 ±0.0000000011 1 GABRIELSE 95 TRAP Penning trap1.000000023 ±0.000000042 2 GABRIELSE 90 TRAP Penning trap1Equation (2) of GABRIELSE 95 should read M(p)/M(p) = 0.999 999 9985 (11)(G. Gabrielse, private ommuniation).2GABRIELSE 90 also measures mp/me− = 1836.152660 ± 0.000083 and mp/me−= 1836.152680 ± 0.000088. Both are ompletely onsistent with the 1986 CODATA(COHEN 87) value for mp/me− of 1836.152701 ± 0.000037.

(∣∣ qpmp ∣∣{ qpmp )/ qpmp(∣∣ qpmp ∣∣{ qpmp )/ qpmp(∣∣ qpmp ∣∣{ qpmp )/ qpmp(∣∣ qpmp ∣∣{ qpmp )/ qpmpA test of CPT invariane. Taken from the p/p harge-to-mass ratio,above.VALUE DOCUMENT ID(−9±9)× 10−11 OUR EVALUATION(−9±9)× 10−11 OUR EVALUATION(−9±9)× 10−11 OUR EVALUATION(−9±9)× 10−11 OUR EVALUATION
∣∣qp + qp∣∣/e∣∣qp + qp∣∣/e∣∣qp + qp∣∣/e∣∣qp + qp∣∣/eA test of CPT invariane. Note that the omparison of the p and p harge-to-mass ratios given above is muh better determined. See also a similartest involving the eletron.VALUE CL% DOCUMENT ID TECN COMMENT

<7 × 10−10<7 × 10−10<7 × 10−10<7 × 10−10 90 1 HORI 11 SPEC pe−He atom
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2 × 10−9 90 1 HORI 06 SPEC pe−He atom
<1.0× 10−8 90 1 HORI 03 SPEC pe− 4He, p e− 3He
<6 × 10−8 90 1 HORI 01 SPEC pe−He atom
<5 × 10−7 2 TORII 99 SPEC pe−He atom
<2 × 10−5 3 HUGHES 92 RVUE1HORI 01, HORI 03, HORI 06, and HORI 11 use the more-preisely-known onstrainton the p harge-to-mass ratio of GABRIELSE 99 (see above) to get their results. Theirresults are not independent of the HORI 01, HORI 03, HORI 06, and HORI 11 valuesfor ∣∣mp−mp∣∣/mp, above.2TORII 99 uses the more-preisely-known onstraint on the p harge-to-mass ratio ofGABRIELSE 95 (see above) to get this result. This is not independent of the TORII 99value for ∣∣mp−mp∣∣/mp , above.3HUGHES 92 uses reent measurements of Rydberg-energy and ylotron-frequeny ra-tios.

∣∣qp + qe ∣∣/e∣∣qp + qe ∣∣/e∣∣qp + qe ∣∣/e∣∣qp + qe ∣∣/eSee BRESSI 11 for a summary of experiments on the neutrality of matter.See also \n CHARGE" in the neutron Listings.VALUE DOCUMENT ID COMMENT
<1 × 10−21<1 × 10−21<1 × 10−21<1 × 10−21 1 BRESSI 11 Neutrality of SF6
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.2× 10−20 2 SENGUPTA 00 binary pulsar
<0.8× 10−21 MARINELLI 84 Magneti levitation
<1.0× 10−21 1 DYLLA 73 Neutrality of SF61BRESSI 11 uses the method of DYLLA 73 but �nds serious errors in that experiment thatgreatly redue its auray. The BRESSI 11 limit assumes that n → pe− νe onservesharge. Thus the limit applies equally to the harge of the neutron.2 SENGUPTA 00 uses the di�erene between the observed rate of of rotational energy lossby the binary pulsar PSR B1913+16 and the rate predited by general relativity to setthis limit. See the paper for assumptions.p MAGNETIC MOMENTp MAGNETIC MOMENTp MAGNETIC MOMENTp MAGNETIC MOMENTSee the \Note on Baryon Magneti Moments" in the � Listings.VALUE (µN ) DOCUMENT ID TECN COMMENT2.79284734462±0.000000000822.79284734462±0.000000000822.79284734462±0.000000000822.79284734462±0.00000000082 SCHNEIDER 17 TRAP Double Penning trap
• • • We do not use the following data for averages, �ts, limits, et. • • •2.7928473508 ±0.0000000085 MOHR 16 RVUE 2014 CODATA value2.792847356 ±0.000000023 MOHR 12 RVUE 2010 CODATA value2.792847356 ±0.000000023 MOHR 08 RVUE 2006 CODATA value2.792847351 ±0.000000028 MOHR 05 RVUE 2002 CODATA value2.792847337 ±0.000000029 MOHR 99 RVUE 1998 CODATA value2.792847386 ±0.000000063 COHEN 87 RVUE 1986 CODATA valuep MAGNETIC MOMENTp MAGNETIC MOMENTp MAGNETIC MOMENTp MAGNETIC MOMENTA few early results have been omitted.VALUE (µN ) DOCUMENT ID TECN COMMENT
−2.7928473441±0.0000000042−2.7928473441±0.0000000042−2.7928473441±0.0000000042−2.7928473441±0.0000000042 SMORRA 17 TRAP Hot/old p frequenies,Penning traps
• • • We do not use the following data for averages, �ts, limits, et. • • •
−2.7928465 ±0.0000023 NAGAHAMA 17 TRAP Single p, Penning trap
−2.792845 ±0.000012 DISCIACCA 13 TRAP Single p, Penning trap
−2.7862 ±0.0083 PASK 09 CNTR p He+ hyper�ne struture
−2.8005 ±0.0090 KREISSL 88 CNTR p 208Pb 11→ 10 X-ray
−2.817 ±0.048 ROBERTS 78 CNTR
−2.791 ±0.021 HU 75 CNTR Exoti atoms



1644164416441644BaryonPartile Listingsp (µp + µp) / µp(µp + µp) / µp(µp + µp) / µp(µp + µp) / µpA test of CPT invariane.VALUE (units 10−6) DOCUMENT ID TECN COMMENT0.3±0.8 OUR AVERAGE0.3±0.8 OUR AVERAGE0.3±0.8 OUR AVERAGE0.3±0.8 OUR AVERAGE0.3±0.8 NAGAHAMA 17 TRAP Single p, Penning trap0 ±5 DISCIACCA 13 TRAP Single p, Penning trapp ELECTRIC DIPOLE MOMENTp ELECTRIC DIPOLE MOMENTp ELECTRIC DIPOLE MOMENTp ELECTRIC DIPOLE MOMENTA nonzero value is forbidden by both T invariane and P invariane.VALUE (10−23 e m) DOCUMENT ID TECN COMMENT
< 0.021< 0.021< 0.021< 0.021 1 SAHOO 17 Theory plus 199Hg atom EDM
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 0.54 1 DMITRIEV 03 Theory plus 199Hg atom EDM
− 3.7 ± 6.3 CHO 89 NMR Tl F moleules

< 400 DZUBA 85 THEO Uses 129Xe moment130 ± 200 2 WILKENING 84900 ±1400 3 WILKENING 84700 ± 900 HARRISON 69 MBR Moleular beam1SAHOO 17 and DMITRIEV 03 are not diret measurements of the proton eletri dipolemoment. They use theory to alulate this limit from the limit on the eletri dipolemoment of the 199Hg atom.2This WILKENING 84 value inludes a �nite-size e�et and a magneti e�et.3This WILKENING 84 value is more autious than the other and exludes the �nite-sizee�et, whih relies on unertain nulear integrals.p ELECTRIC POLARIZABILITY αpp ELECTRIC POLARIZABILITY αpp ELECTRIC POLARIZABILITY αpp ELECTRIC POLARIZABILITY αpFor a very omplete review of the \polarizability of the nuleon and Comp-ton sattering," see SCHUMACHER 05. His reommended values for theproton are αp = (12.0 ± 0.6)× 10−4 fm3 and βp = (1.9 ∓ 0.6)× 10−4fm3, almost exatly our averages.VALUE (10−4 fm3) DOCUMENT ID TECN COMMENT11.2 ±0.4 OUR AVERAGE11.2 ±0.4 OUR AVERAGE11.2 ±0.4 OUR AVERAGE11.2 ±0.4 OUR AVERAGE10.65±0.35±0.36 MCGOVERN 13 RVUE χEFT + Compton sattering12.1 ±1.1 ±0.5 1 BEANE 03 EFT + γ p11.82±0.98+0.52
−0.98 2 BLANPIED 01 LEGS p(~γ,γ), p(~γ,π0), p(~γ ,π+)11.9 ±0.5 ±1.3 3 OLMOSDEL... 01 CNTR γ p Compton sattering12.1 ±0.8 ±0.5 4 MACGIBBON 95 RVUE global average

• • • We do not use the following data for averages, �ts, limits, et. • • •11.7 ±0.8 ±0.7 5 BARANOV 01 RVUE Global average12.5 ±0.6 ±0.9 MACGIBBON 95 CNTR γ p Compton sattering9.8 ±0.4 ±1.1 HALLIN 93 CNTR γ p Compton sattering10.62+1.25
−1.19+1.07

−1.03 ZIEGER 92 CNTR γ p Compton sattering10.9 ±2.2 ±1.3 6 FEDERSPIEL 91 CNTR γ p Compton sattering1BEANE 03 uses e�etive �eld theory and low-energy γ p and γ d Compton-satteringdata. It also gets for the isosalar polarizabilities (see the erratum) αN= (13.0 ±1.9+3.9
−1.5)× 10−4 fm3 and βN= (−1.8 ± 1.9+2.1

−0.9)× 10−4 fm3.2BLANPIED 01 gives αp + βp and αp − βp . The separate αp and βp are provided tous by A. Sandor�. The �rst error above is statistis plus systematis; the seond is fromthe model.3This OLMOSDELEON 01 result uses the TAPS data alone, and does not use the (re-evaluated) sum-rule onstraint that α+β= (13.8 ± 0.4)× 10−4 fm3. See the paper fora disussion.4MACGIBBON 95 ombine the results of ZIEGER 92, FEDERSPIEL 91, and their ownexperiment to get a \global average" in whih model errors and systemati errors aretreated in a onsistent way. See MACGIBBON 95 for a disussion.5BARANOV 01 ombines the results of 10 experiments from 1958 through 1995 to get aglobal average that takes into aount both systemati and model errors and does notuse the theoretial onstraint on the sum αp + βp .6 FEDERSPIEL 91 obtains for the (stati) eletri polarizability αp , de�ned in terms of theindued eletri dipole moment by DDDD = 4πǫ0αpEEEE, the value (7.0±2.2±1.3)×10−4 fm3.p MAGNETIC POLARIZABILITY βpp MAGNETIC POLARIZABILITY βpp MAGNETIC POLARIZABILITY βpp MAGNETIC POLARIZABILITY βpThe eletri and magneti polarizabilities are subjet to a dispersion sum-rule onstraint α + β = (14.2 ± 0.5) × 10−4 fm3. Errors here areantiorrelated with those on αp due to this onstraint.VALUE (10−4 fm3) DOCUMENT ID TECN COMMENT2.5 ±0.4 OUR AVERAGE2.5 ±0.4 OUR AVERAGE2.5 ±0.4 OUR AVERAGE2.5 ±0.4 OUR AVERAGE Error inludes sale fator of 1.2.3.15±0.35±0.36 MCGOVERN 13 RVUE χEFT + Compton sattering3.4 ±1.1 ±0.1 1 BEANE 03 EFT + γ p1.43±0.98+0.52
−0.98 2 BLANPIED 01 LEGS p(~γ,γ), p(~γ,π0), p(~γ ,π+)1.2 ±0.7 ±0.5 3 OLMOSDEL... 01 CNTR γ p Compton sattering2.1 ±0.8 ±0.5 4 MACGIBBON 95 RVUE global average

• • • We do not use the following data for averages, �ts, limits, et. • • •2.3 ±0.9 ±0.7 5 BARANOV 01 RVUE Global average1.7 ±0.6 ±0.9 MACGIBBON 95 CNTR γ p Compton sattering4.4 ±0.4 ±1.1 HALLIN 93 CNTR γ p Compton sattering3.58+1.19
−1.25+1.03

−1.07 ZIEGER 92 CNTR γ p Compton sattering3.3 ±2.2 ±1.3 FEDERSPIEL 91 CNTR γ p Compton sattering1BEANE 03 uses e�etive �eld theory and low-energy γ p and γ d Compton-satteringdata. It also gets for the isosalar polarizabilities (see the erratum) αN= (13.0 ±1.9+3.9
−1.5)× 10−4 fm3 and βN= (−1.8 ± 1.9+2.1

−0.9)× 10−4 fm3.2BLANPIED 01 gives αp + βp and αp − βp . The separate αp and βp are provided tous by A. Sandor�. The �rst error above is statistis plus systematis; the seond is fromthe model.3This OLMOSDELEON 01 result uses the TAPS data alone, and does not use the (re-evaluated) sum-rule onstraint that α+β= (13.8 ± 0.4)× 10−4 fm3. See the paper fora disussion.4MACGIBBON 95 ombine the results of ZIEGER 92, FEDERSPIEL 91, and their ownexperiment to get a \global average" in whih model errors and systemati errors aretreated in a onsistent way. See MACGIBBON 95 for a disussion.5BARANOV 01 ombines the results of 10 experiments from 1958 through 1995 to get aglobal average that takes into aount both systemati and model errors and does notuse the theoretial onstraint on the sum αp + βp .p CHARGE RADIUSp CHARGE RADIUSp CHARGE RADIUSp CHARGE RADIUSThis is the rms eletri harge radius, √〈
r2
E

〉.There are in fat three kinds of measurements of the proton radius: withatomi hydrogen, with eletron sattering o� of hydrogen, and with muonihydrogen. Most measurements of the radius of the proton involve eletron-proton interations, and most of those values, the most preise of whihis rp = 0.879(8) fm (BERNAUER 10), agree with one another. TheMOHR 16 value (2014 CODATA), obtained from the eletroni resultsavailable at the time, is 0.8751(61) fm.Compared to this MOHR 16 value, however, the best measurement usingmuoni hydrogen got rp = 0.84087(39) fm (ANTOGNINI 13), whih is16 times more preise but di�ers by 5.6 standard deviations.The earlier fae-o� seemed to be between the two eletroni methods andmuoni hydrogen. But a purely statistial reanalysis of eletron-satteringdata by HIGINBOTHAM 16 found onsisteny with muoni hydrogen|sothat (the paper laims) it "is the atomi hydrogen results that are theoutliers." But still more reently there is a new atomi-hydrogen value,rp = 0.8335(95) fm (BEYER 17), that agrees with the muoni hydrogenvalue!Sine POHL 10 (the �rst µp result), there has been a lot of disussionabout the disagreement, espeially onerning the modeling of muoni hy-drogen. Here is an inomplete list of papers: DERUJULA 10, CLOET 11,DISTLER 11, DERUJULA 11, ARRINGTON 11, BERNAUER 11, HILL 11,LORENZ 14, KARSHENBOIM 14A, PESET 15, SICK 17, and HOR-BATSCH 17.Until the di�erenes between the three methods are resolved, it does notmake sense to average the values together. For the present, we give boththe 2014 CODATA value and the best µp value. It is up to workers in the�eld to solve this puzzle.See our 2014 edition (Chinese Physis C38C38C38C38 070001 (2014)) for valuespublished before 2003.VALUE (fm) DOCUMENT ID TECN COMMENT0.8751 ±0.00610.8751 ±0.00610.8751 ±0.00610.8751 ±0.0061 MOHR 16 RVUE 2014 CODATA value0.84087±0.00026±0.000290.84087±0.00026±0.000290.84087±0.00026±0.000290.84087±0.00026±0.00029 ANTOGNINI 13 LASR µp-atom Lamb shift
• • • We do not use the following data for averages, �ts, limits, et. • • •0.8335 ±0.0095 1 BEYER 17 LASR 2S-4P transition in H0.895 ±0.014 ±0.014 2 LEE 15 SPEC Just 2010 Mainz data0.916 ±0.024 LEE 15 SPEC World data, no Mainz0.8775 ±0.0051 MOHR 12 RVUE 2010 CODATA, e p data0.875 ±0.008 ±0.006 ZHAN 11 SPEC Reoil polarimetry0.879 ±0.005 ±0.006 BERNAUER 10 SPEC e p → e p form fator0.912 ±0.009 ±0.007 BORISYUK 10 reanalyzes old e p data0.871 ±0.009 ±0.003 HILL 10 z-expansion reanalysis0.84184±0.00036±0.00056 POHL 10 LASR See ANTOGNINI 130.8768 ±0.0069 MOHR 08 RVUE 2006 CODATA value0.844 +0.008

−0.004 BELUSHKIN 07 Dispersion analysis0.897 ±0.018 BLUNDEN 05 SICK 03 + 2γ orretion0.8750 ±0.0068 MOHR 05 RVUE 2002 CODATA value0.895 ±0.010 ±0.013 SICK 03 e p → e p reanalysis1The BEYER 17 result is 3.3 ombined standard deviations below the MOHR 16 (2014CODATA) value. The experiment measures the 2S-4P transition in hydrogen and getsthe proton radius and the Rydberg onstant.2Authors also provide values for ombinations of all available data.



1645164516451645See key on page 885 BaryonPartile Listingspp MAGNETIC RADIUSp MAGNETIC RADIUSp MAGNETIC RADIUSp MAGNETIC RADIUSThis is the rms magneti radius, √〈
r2
M

〉.VALUE (fm) DOCUMENT ID TECN COMMENT0.776±0.034±0.0170.776±0.034±0.0170.776±0.034±0.0170.776±0.034±0.017 1 LEE 15 SPEC Just 2010 Mainz data
• • • We do not use the following data for averages, �ts, limits, et. • • •0.914±0.035 LEE 15 SPEC World data, no Mainz0.87 ±0.02 EPSTEIN 14 Using e p, e n, ππ data0.867±0.009±0.018 ZHAN 11 SPEC Reoil polarimetry0.777±0.013±0.010 BERNAUER 10 SPEC e p → e p form fator0.876±0.010±0.016 BORISYUK 10 Reanalyzes old e p → e p data0.854±0.005 BELUSHKIN 07 Dispersion analysis1Authors also provide values for a ombination of all available data.p MEAN LIFEp MEAN LIFEp MEAN LIFEp MEAN LIFEA test of baryon onservation. See the \p Partial Mean Lives" setionbelow for limits for identi�ed �nal states. The limits here are to \anything"or are for \disappearane" modes of a bound proton (p) or (n). See alsothe 3ν modes in the \Partial Mean Lives" setion. Table 1 of BACK 03 isa nie summary.LIMIT(years) PARTICLE CL% DOCUMENT ID TECN COMMENT
>5.8× 1029>5.8× 1029>5.8× 1029>5.8× 1029 nnnn 90 1 ARAKI 06 KLND n → invisible
>2.1× 1029>2.1× 1029>2.1× 1029>2.1× 1029 pppp 90 2 AHMED 04 SNO p → invisible
• • • We do not use the following data for averages, �ts, limits, et. • • •
>1.9× 1029 n 90 2 AHMED 04 SNO n → invisible
>1.8× 1025 n 90 3 BACK 03 BORX
>1.1× 1026 p 90 3 BACK 03 BORX
>3.5× 1028 p 90 4 ZDESENKO 03 p → invisible
>1 × 1028 p 90 5 AHMAD 02 SNO p → invisible
>4 × 1023 p 95 TRETYAK 01 d → n + ?
>1.9× 1024 p 90 6 BERNABEI 00B DAMA
>1.6× 1025 p, n 7,8 EVANS 77
>3 × 1023 p 8 DIX 70 CNTR
>3 × 1023 p, n 8,9 FLEROV 581ARAKI 06 looks for signs of de-exitation of the residual nuleus after disappearane ofa neutron from the s shell of 12C.2AHMED 04 looks for γ rays from the de-exitation of a residual 15O∗ or 15N∗ followingthe disappearane of a neutron or proton in 16O.3BACK 03 looks for deays of unstable nulides left after N deays of parent 12C, 13C,16O nulei. These are \invisible hannel" limits.4 ZDESENKO 03 gets this limit on proton disappearane in deuterium by analyzing SNOdata in AHMAD 02.5AHMAD 02 (see its footnote 7) looks for neutrons left behind after the disappearaneof the proton in deuterons.6BERNABEI 00B looks for the deay of a 12853 I nuleus following the disappearane of aproton in the otherwise-stable 12954 Xe nuleus.7 EVANS 77 looks for the daughter nulide 129Xe from possible 130Te deays in anientTe ore samples.8This mean-life limit has been obtained from a half-life limit by dividing the latter by ln(2)= 0.693.9 FLEROV 58 looks for the spontaneous �ssion of a 232Th nuleus after the disappearaneof one of its nuleons. p MEAN LIFEp MEAN LIFEp MEAN LIFEp MEAN LIFEOf the two astrophysial limits here, that of GEER 00D involves onsider-ably more re�nements in its modeling. The other limits ome from diretobservations of stored antiprotons. See also \p Partial Mean Lives" after\p Partial Mean Lives," below, for exlusive-mode limits. The best (life-time/branhing fration) limit there is 7× 105 years, for p → e− γ. Weadvane only the exlusive-mode limits to our Summary Tables.LIMIT(years) CL% EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
>5.0 90 SELLNER 17 TRAP Penning trap
>8 × 105 90 1 GEER 00D p/p ratio, osmi rays
>0.28 GABRIELSE 90 TRAP Penning trap
>0.08 90 1 BELL 79 CNTR Storage ring
>1 × 107 GOLDEN 79 SPEC p/p ratio, osmi rays
>3.7 × 10−3 BREGMAN 78 CNTR Storage ring1GEER 00D uses agreement between a model of galati p prodution and propagationand the observed p/p osmi-ray spetrum to set this limit.p DECAY MODESp DECAY MODESp DECAY MODESp DECAY MODESSee the \Note on Nuleon Deay" in our 1994 edition (Phys. Rev. D50D50D50D50,1173) for a short review.The \partial mean life" limits tabulated here are the limits on τ/Bi , where

τ is the total mean life and Bi is the branhing fration for the mode inquestion. For N deays, p and n indiate proton and neutron partiallifetimes.

Partial mean lifeMode (1030 years) Con�dene levelAntilepton + mesonAntilepton + mesonAntilepton + mesonAntilepton + meson
τ1 N → e+π > 2000 (n), > 8200 (p) 90%
τ2 N → µ+π > 1000 (n), > 6600 (p) 90%
τ3 N → ν π > 1100 (n), > 390 (p) 90%
τ4 p → e+η > 4200 90%
τ5 p → µ+η > 1300 90%
τ6 n → ν η > 158 90%
τ7 N → e+ρ > 217 (n), > 710 (p) 90%
τ8 N → µ+ρ > 228 (n), > 160 (p) 90%
τ9 N → ν ρ > 19 (n), > 162 (p) 90%
τ10 p → e+ω > 320 90%
τ11 p → µ+ω > 780 90%
τ12 n → ν ω > 108 90%
τ13 N → e+K > 17 (n), > 1000 (p) 90%
τ14 p → e+K0S
τ15 p → e+K0L
τ16 N → µ+K > 26 (n), > 1600 (p) 90%
τ17 p → µ+K0S
τ18 p → µ+K0L
τ19 N → νK > 86 (n), > 5900 (p) 90%
τ20 n → νK0S > 260 90%
τ21 p → e+K∗(892)0 > 84 90%
τ22 N → νK∗(892) > 78 (n), > 51 (p) 90%Antilepton + mesonsAntilepton + mesonsAntilepton + mesonsAntilepton + mesons
τ23 p → e+π+π− > 82 90%
τ24 p → e+π0π0 > 147 90%
τ25 n → e+π−π0 > 52 90%
τ26 p → µ+π+π− > 133 90%
τ27 p → µ+π0π0 > 101 90%
τ28 n → µ+π−π0 > 74 90%
τ29 n → e+K0π− > 18 90%Lepton + mesonLepton + mesonLepton + mesonLepton + meson
τ30 n → e−π+ > 65 90%
τ31 n → µ−π+ > 49 90%
τ32 n → e− ρ+ > 62 90%
τ33 n → µ−ρ+ > 7 90%
τ34 n → e−K+ > 32 90%
τ35 n → µ−K+ > 57 90%Lepton + mesonsLepton + mesonsLepton + mesonsLepton + mesons
τ36 p → e−π+π+ > 30 90%
τ37 n → e−π+π0 > 29 90%
τ38 p → µ−π+π+ > 17 90%
τ39 n → µ−π+π0 > 34 90%
τ40 p → e−π+K+ > 75 90%
τ41 p → µ−π+K+ > 245 90%Antilepton + photon(s)Antilepton + photon(s)Antilepton + photon(s)Antilepton + photon(s)
τ42 p → e+γ > 670 90%
τ43 p → µ+γ > 478 90%
τ44 n → ν γ > 550 90%
τ45 p → e+γ γ > 100 90%
τ46 n → ν γ γ > 219 90%Antilepton + single masslessAntilepton + single masslessAntilepton + single masslessAntilepton + single massless
τ47 p → e+X > 790 90%
τ48 p → µ+X > 410 90%Three (or more) leptonsThree (or more) leptonsThree (or more) leptonsThree (or more) leptons
τ49 p → e+ e+ e− > 793 90%
τ50 p → e+µ+µ− > 359 90%
τ51 p → e+ν ν > 170 90%
τ52 n → e+ e−ν > 257 90%
τ53 n → µ+ e− ν > 83 90%
τ54 n → µ+µ− ν > 79 90%
τ55 p → µ+ e+ e− > 529 90%
τ56 p → µ+µ+µ− > 675 90%
τ57 p → µ+ν ν > 220 90%
τ58 p → e−µ+µ+ > 6 90%
τ59 n → 3ν > 5× 10−4 90%
τ60 n → 5ν
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τ61 N → e+anything > 0.6 (n, p) 90%
τ62 N → µ+anything > 12 (n, p) 90%
τ63 N → ν anything
τ64 N → e+π0 anything > 0.6 (n, p) 90%
τ65 N → 2 bodies, ν-free�B = 2 dinuleon modes�B = 2 dinuleon modes�B = 2 dinuleon modes�B = 2 dinuleon modesThe following are lifetime limits per iron nuleus.
τ66 pp → π+π+ > 72.2 90%
τ67 pn → π+π0 > 170 90%
τ68 nn → π+π− > 0.7 90%
τ69 nn → π0π0 > 404 90%
τ70 pp → K+K+ > 170 90%
τ71 pp → e+ e+ > 5.8 90%
τ72 pp → e+µ+ > 3.6 90%
τ73 pp → µ+µ+ > 1.7 90%
τ74 pn → e+ν > 260 90%
τ75 pn → µ+ν > 200 90%
τ76 pn → τ+ ντ > 29 90%
τ77 nn → νe νe > 1.4 90%
τ78 nn → νµ νµ > 1.4 90%
τ79 pn → invisible > 2.1× 10−5 90%
τ80 pp → invisible > 5× 10−5 90%p DECAY MODESp DECAY MODESp DECAY MODESp DECAY MODESPartial mean lifeMode (years) Con�dene level
τ81 p → e−γ > 7× 105 90%
τ82 p → µ−γ > 5× 104 90%
τ83 p → e−π0 > 4× 105 90%
τ84 p → µ−π0 > 5× 104 90%
τ85 p → e−η > 2× 104 90%
τ86 p → µ−η > 8× 103 90%
τ87 p → e−K0S > 900 90%
τ88 p → µ−K0S > 4× 103 90%
τ89 p → e−K0L > 9× 103 90%
τ90 p → µ−K0L > 7× 103 90%
τ91 p → e−γ γ > 2× 104 90%
τ92 p → µ−γ γ > 2× 104 90%
τ93 p → e−ω > 200 90%p PARTIAL MEAN LIVESp PARTIAL MEAN LIVESp PARTIAL MEAN LIVESp PARTIAL MEAN LIVESThe \partial mean life" limits tabulated here are the limits on τ/Bi , where

τ is the total mean life for the proton and Bi is the branhing fration forthe mode in question.Deaying partile: p = proton, n = bound neutron. The same event mayappear under more than one partial deay mode. Bakground estimatesmay be aurate to a fator of two.Antilepton + mesonAntilepton + mesonAntilepton + mesonAntilepton + meson
τ
(N → e+π

)
τ1τ

(N → e+π
)

τ1τ
(N → e+π

)
τ1τ

(N → e+π
)

τ1LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>16000>16000>16000>16000 pppp 90909090 0000 0.610.610.610.61 ABE 17 SKAM
> 5300> 5300> 5300> 5300 nnnn 90909090 0000 0.410.410.410.41 ABE 17D SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 2000 n 90 0 0.27 NISHINO 12 SKAM
> 8200 p 90 0 0.3 NISHINO 09 SKAM
> 540 p 90 0 0.2 MCGREW 99 IMB3
> 158 n 90 3 5 MCGREW 99 IMB3
> 1600 p 90 0 0.1 SHIOZAWA 98 SKAM
> 70 p 90 0 0.5 BERGER 91 FREJ
> 70 n 90 0 ≤ 0.1 BERGER 91 FREJ
> 550 p 90 0 0.7 1 BECKER-SZ... 90 IMB3
> 260 p 90 0 <0.04 HIRATA 89C KAMI
> 130 n 90 0 <0.2 HIRATA 89C KAMI
> 310 p 90 0 0.6 SEIDEL 88 IMB
> 100 n 90 0 1.6 SEIDEL 88 IMB
> 1.3 n 90 0 BARTELT 87 SOUD
> 1.3 p 90 0 BARTELT 87 SOUD
> 250 p 90 0 0.3 HAINES 86 IMB
> 31 n 90 8 9 HAINES 86 IMB
> 64 p 90 0 <0.4 ARISAKA 85 KAMI
> 26 n 90 0 <0.7 ARISAKA 85 KAMI
> 82 p (free) 90 0 0.2 BLEWITT 85 IMB

> 250 p 90 0 0.2 BLEWITT 85 IMB
> 25 n 90 4 4 PARK 85 IMB
> 15 p, n 90 0 BATTISTONI 84 NUSX
> 0.5 p 90 1 0.3 2 BARTELT 83 SOUD
> 0.5 n 90 1 0.3 2 BARTELT 83 SOUD
> 5.8 p 90 2 3 KRISHNA... 82 KOLR
> 5.8 n 90 2 3 KRISHNA... 82 KOLR
> 0.1 n 90 4 GURR 67 CNTR1This BECKER-SZENDY 90 result inludes data from SEIDEL 88.2 Limit based on zero events.3We have alulated 90% CL limit from 1 on�ned event.4We have onverted half-life to 90% CL mean life.
τ
(N → µ+π

)
τ2τ

(N → µ+π
)

τ2τ
(N → µ+π

)
τ2τ

(N → µ+π
)

τ2LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>7700>7700>7700>7700 pppp 90909090 2222 0.870.870.870.87 ABE 17 SKAM
>3500>3500>3500>3500 nnnn 90909090 1111 0.770.770.770.77 ABE 17D SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
>1000 n 90 1 0.43 NISHINO 12 SKAM
>6600 p 90 0 0.3 NISHINO 09 SKAM
> 473 p 90 0 0.6 MCGREW 99 IMB3
> 90 n 90 1 1.9 MCGREW 99 IMB3
> 81 p 90 0 0.2 BERGER 91 FREJ
> 35 n 90 1 1.0 BERGER 91 FREJ
> 230 p 90 0 <0.07 HIRATA 89C KAMI
> 100 n 90 0 <0.2 HIRATA 89C KAMI
> 270 p 90 0 0.5 SEIDEL 88 IMB
> 63 n 90 0 0.5 SEIDEL 88 IMB
> 76 p 90 2 1 HAINES 86 IMB
> 23 n 90 8 7 HAINES 86 IMB
> 46 p 90 0 <0.7 ARISAKA 85 KAMI
> 20 n 90 0 <0.4 ARISAKA 85 KAMI
> 59 p (free) 90 0 0.2 BLEWITT 85 IMB
> 100 p 90 1 0.4 BLEWITT 85 IMB
> 38 n 90 1 4 PARK 85 IMB
> 10 p, n 90 0 BATTISTONI 84 NUSX
> 1.3 p, n 90 0 ALEKSEEV 81 BAKS
τ
(N → ν π

)
τ3τ

(N → ν π
)

τ3τ
(N → ν π

)
τ3τ

(N → ν π
)

τ3LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
> 390> 390> 390> 390 pppp 90909090 52.852.852.852.8 ABE 14E SKAM
>1100>1100>1100>1100 nnnn 90909090 19.119.119.119.1 ABE 14E SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 16 p 90 6 6.7 WALL 00B SOU2
> 39 n 90 4 3.8 WALL 00B SOU2
> 10 p 90 15 20.3 MCGREW 99 IMB3
> 112 n 90 6 6.6 MCGREW 99 IMB3
> 13 n 90 1 1.2 BERGER 89 FREJ
> 10 p 90 11 14 BERGER 89 FREJ
> 25 p 90 32 32.8 1 HIRATA 89C KAMI
> 100 n 90 1 3 HIRATA 89C KAMI
> 6 n 90 73 60 HAINES 86 IMB
> 2 p 90 16 13 KAJITA 86 KAMI
> 40 n 90 0 1 KAJITA 86 KAMI
> 7 n 90 28 19 PARK 85 IMB
> 7 n 90 0 BATTISTONI 84 NUSX
> 2 p 90 ≤ 3 BATTISTONI 84 NUSX
> 5.8 p 90 1 2 KRISHNA... 82 KOLR
> 0.3 p 90 2 3 CHERRY 81 HOME
> 0.1 p 90 4 GURR 67 CNTR1 In estimating the bakground, this HIRATA 89C limit (as opposed to the later limits ofWALL 00B and MCGREW 99) does not take into aount present understanding thatthe ux of νµ originating in the upper atmosphere is depleted. Doing so would reduethe bakground and thus also would redue the limit here.2We have alulated 90% CL limit from 1 on�ned event.3We have onverted 2 possible events to 90% CL limit.4We have onverted half-life to 90% CL mean life.
τ
(p→ e+ η

)
τ4τ

(p→ e+ η
)

τ4τ
(p→ e+ η

)
τ4τ

(p→ e+ η
)

τ4LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>10000>10000>10000>10000 pppp 90909090 0000 0.780.780.780.78 ABE 17D SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 4200 p 90 0 0.44 NISHINO 12 SKAM
> 81 p 90 1 1.7 WALL 00B SOU2
> 313 p 90 0 0.2 MCGREW 99 IMB3
> 44 p 90 0 0.1 BERGER 91 FREJ
> 140 p 90 0 <0.04 HIRATA 89C KAMI
> 100 p 90 0 0.6 SEIDEL 88 IMB
> 200 p 90 5 3.3 HAINES 86 IMB
> 64 p 90 0 <0.8 ARISAKA 85 KAMI
> 64 p (free) 90 5 6.5 BLEWITT 85 IMB
> 200 p 90 5 4.7 BLEWITT 85 IMB
> 1.2 p 90 2 1 CHERRY 81 HOME1We have onverted 2 possible events to 90% CL limit.



1647164716471647See key on page 885 BaryonPartile Listingsp
τ
(p→ µ+η

)
τ5τ

(p→ µ+η
)

τ5τ
(p→ µ+η

)
τ5τ

(p→ µ+η
)

τ5LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>4700>4700>4700>4700 pppp 90909090 2222 0.850.850.850.85 ABE 17D SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
>1300 p 90 2 0.49 NISHINO 12 SKAM
> 89 p 90 0 1.6 WALL 00B SOU2
> 126 p 90 3 2.8 MCGREW 99 IMB3
> 26 p 90 1 0.8 BERGER 91 FREJ
> 69 p 90 1 <0.08 HIRATA 89C KAMI
> 1.3 p 90 0 0.7 PHILLIPS 89 HPW
> 34 p 90 1 1.5 SEIDEL 88 IMB
> 46 p 90 7 6 HAINES 86 IMB
> 26 p 90 1 <0.8 ARISAKA 85 KAMI
> 17 p (free) 90 6 6 BLEWITT 85 IMB
> 46 p 90 7 8 BLEWITT 85 IMB
τ
(n→ ν η

)
τ6τ

(n→ ν η
)

τ6τ
(n→ ν η

)
τ6τ

(n→ ν η
)

τ6LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>158>158>158>158 nnnn 90909090 0000 1.21.21.21.2 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 71 n 90 2 3.7 WALL 00B SOU2
> 29 n 90 0 0.9 BERGER 89 FREJ
> 54 n 90 2 0.9 HIRATA 89C KAMI
> 16 n 90 3 2.1 SEIDEL 88 IMB
> 25 n 90 7 6 HAINES 86 IMB
> 30 n 90 0 0.4 KAJITA 86 KAMI
> 18 n 90 4 3 PARK 85 IMB
> 0.6 n 90 2 1 CHERRY 81 HOME1We have onverted 2 possible events to 90% CL limit.
τ
(N → e+ ρ

)
τ7τ

(N → e+ ρ
)

τ7τ
(N → e+ ρ

)
τ7τ

(N → e+ ρ
)

τ7LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>720>720>720>720 pppp 90909090 2222 0.640.640.640.64 ABE 17D SKAM
>217>217>217>217 nnnn 90909090 4444 4.84.84.84.8 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 30 n 90 4 0.87 ABE 17D SKAM
>710 p 90 0 0.35 NISHINO 12 SKAM
> 70 n 90 1 0.38 NISHINO 12 SKAM
> 29 p 90 0 2.2 BERGER 91 FREJ
> 41 n 90 0 1.4 BERGER 91 FREJ
> 75 p 90 2 2.7 HIRATA 89C KAMI
> 58 n 90 0 1.9 HIRATA 89C KAMI
> 38 n 90 2 4.1 SEIDEL 88 IMB
> 1.2 p 90 0 BARTELT 87 SOUD
> 1.5 n 90 0 BARTELT 87 SOUD
> 17 p 90 7 7 HAINES 86 IMB
> 14 n 90 9 4 HAINES 86 IMB
> 12 p 90 0 <1.2 ARISAKA 85 KAMI
> 6 n 90 2 <1 ARISAKA 85 KAMI
> 6.7 p (free) 90 6 6 BLEWITT 85 IMB
> 17 p 90 7 7 BLEWITT 85 IMB
> 12 n 90 4 2 PARK 85 IMB
> 0.6 n 90 1 0.3 1 BARTELT 83 SOUD
> 0.5 p 90 1 0.3 1 BARTELT 83 SOUD
> 9.8 p 90 1 2 KRISHNA... 82 KOLR
> 0.8 p 90 2 3 CHERRY 81 HOME1Limit based on zero events.2We have alulated 90% CL limit from 0 on�ned events.3We have onverted 2 possible events to 90% CL limit.
τ
(N → µ+ρ

)
τ8τ

(N → µ+ρ
)

τ8τ
(N → µ+ρ

)
τ8τ

(N → µ+ρ
)

τ8LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>570>570>570>570 pppp 90909090 1111 1.301.301.301.30 ABE 17D SKAM
>228>228>228>228 nnnn 90909090 3333 9.59.59.59.5 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 60 n 90 1 0.96 ABE 17D SKAM
>160 p 90 1 0.42 NISHINO 12 SKAM
> 36 n 90 0 0.29 NISHINO 12 SKAM
> 12 p 90 0 0.5 BERGER 91 FREJ
> 22 n 90 0 1.1 BERGER 91 FREJ
>110 p 90 0 1.7 HIRATA 89C KAMI
> 23 n 90 1 1.8 HIRATA 89C KAMI
> 4.3 p 90 0 0.7 PHILLIPS 89 HPW
> 30 p 90 0 0.5 SEIDEL 88 IMB
> 11 n 90 1 1.1 SEIDEL 88 IMB
> 16 p 90 4 4.5 HAINES 86 IMB
> 7 n 90 6 5 HAINES 86 IMB
> 12 p 90 0 <0.7 ARISAKA 85 KAMI
> 5 n 90 1 <1.2 ARISAKA 85 KAMI
> 5.5 p (free) 90 4 5 BLEWITT 85 IMB
> 16 p 90 4 5 BLEWITT 85 IMB
> 9 n 90 1 2 PARK 85 IMB

τ
(N → ν ρ

)
τ9τ

(N → ν ρ
)

τ9τ
(N → ν ρ

)
τ9τ

(N → ν ρ
)

τ9LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>162>162>162>162 pppp 90909090 18181818 21.721.721.721.7 MCGREW 99 IMB3
> 19> 19> 19> 19 nnnn 90909090 0000 0.50.50.50.5 SEIDEL 88 IMB
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 9 n 90 4 2.4 BERGER 89 FREJ
> 24 p 90 0 0.9 BERGER 89 FREJ
> 27 p 90 5 1.5 HIRATA 89C KAMI
> 13 n 90 4 3.6 HIRATA 89C KAMI
> 13 p 90 1 1.1 SEIDEL 88 IMB
> 8 p 90 6 5 HAINES 86 IMB
> 2 n 90 15 10 HAINES 86 IMB
> 11 p 90 2 1 KAJITA 86 KAMI
> 4 n 90 2 2 KAJITA 86 KAMI
> 4.1 p (free) 90 6 7 BLEWITT 85 IMB
> 8.4 p 90 6 5 BLEWITT 85 IMB
> 2 n 90 7 3 PARK 85 IMB
> 0.9 p 90 2 1 CHERRY 81 HOME
> 0.6 n 90 2 1 CHERRY 81 HOME1We have onverted 2 possible events to 90% CL limit.
τ
(p→ e+ω

)
τ10τ

(p→ e+ω
)

τ10τ
(p→ e+ω

)
τ10τ

(p→ e+ω
)

τ10LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>1600>1600>1600>1600 pppp 90909090 1111 1.351.351.351.35 ABE 17D SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 320 p 90 1 0.53 NISHINO 12 SKAM
> 107 p 90 7 10.8 MCGREW 99 IMB3
> 17 p 90 0 1.1 BERGER 91 FREJ
> 45 p 90 2 1.45 HIRATA 89C KAMI
> 26 p 90 1 1.0 SEIDEL 88 IMB
> 1.5 p 90 0 BARTELT 87 SOUD
> 37 p 90 6 5.3 HAINES 86 IMB
> 25 p 90 1 <1.4 ARISAKA 85 KAMI
> 12 p (free) 90 6 7.5 BLEWITT 85 IMB
> 37 p 90 6 5.7 BLEWITT 85 IMB
> 0.6 p 90 1 0.3 1 BARTELT 83 SOUD
> 9.8 p 90 1 2 KRISHNA... 82 KOLR
> 2.8 p 90 2 3 CHERRY 81 HOME1Limit based on zero events.2We have alulated 90% CL limit from 0 on�ned events.3We have onverted 2 possible events to 90% CL limit.
τ
(p→ µ+ω

)
τ11τ

(p→ µ+ω
)

τ11τ
(p→ µ+ω

)
τ11τ

(p→ µ+ω
)

τ11LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>2800>2800>2800>2800 pppp 90909090 0000 1.091.091.091.09 ABE 17D SKAM
> 780> 780> 780> 780 pppp 90909090 0000 0.480.480.480.48 NISHINO 12 SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 117 p 90 11 12.1 MCGREW 99 IMB3
> 11 p 90 0 1.0 BERGER 91 FREJ
> 57 p 90 2 1.9 HIRATA 89C KAMI
> 4.4 p 90 0 0.7 PHILLIPS 89 HPW
> 10 p 90 2 1.3 SEIDEL 88 IMB
> 23 p 90 2 1 HAINES 86 IMB
> 6.5 p (free) 90 9 8.7 BLEWITT 85 IMB
> 23 p 90 8 7 BLEWITT 85 IMB
τ
(n→ ν ω

)
τ12τ

(n→ ν ω
)

τ12τ
(n→ ν ω

)
τ12τ

(n→ ν ω
)

τ12LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>108>108>108>108 nnnn 90909090 12121212 22.522.522.522.5 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 17 n 90 1 0.7 BERGER 89 FREJ
> 43 n 90 3 2.7 HIRATA 89C KAMI
> 6 n 90 2 1.3 SEIDEL 88 IMB
> 12 n 90 6 6 HAINES 86 IMB
> 18 n 90 2 2 KAJITA 86 KAMI
> 16 n 90 1 2 PARK 85 IMB
> 2.0 n 90 2 1 CHERRY 81 HOME1We have onverted 2 possible events to 90% CL limit.
τ
(N → e+K)

τ13τ
(N → e+K)

τ13τ
(N → e+K)

τ13τ
(N → e+K)

τ13LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>1000>1000>1000>1000 pppp 90909090 6666 4.74.74.74.7 KOBAYASHI 05 SKAM
> 17> 17> 17> 17 nnnn 90909090 35353535 29.429.429.429.4 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 85 p 90 3 4.9 WALL 00 SOU2
> 31 p 90 23 25.2 MCGREW 99 IMB3
> 60 p 90 0 BERGER 91 FREJ
> 150 p 90 0 <0.27 HIRATA 89C KAMI
> 70 p 90 0 1.8 SEIDEL 88 IMB
> 77 p 90 5 4.5 HAINES 86 IMB
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> 38 p 90 0 <0.8 ARISAKA 85 KAMI
> 24 p (free) 90 7 8.5 BLEWITT 85 IMB
> 77 p 90 5 4 BLEWITT 85 IMB
> 1.3 p 90 0 ALEKSEEV 81 BAKS
> 1.3 n 90 0 ALEKSEEV 81 BAKS
τ
(p→ e+K0S) τ14τ
(p→ e+K0S) τ14τ
(p→ e+K0S) τ14τ
(p→ e+K0S) τ14LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN

• • • We do not use the following data for averages, �ts, limits, et. • • •
>120 p 90 1 1.3 WALL 00 SOU2
> 76 p 90 0 0.5 BERGER 91 FREJ
τ
(p→ e+K0L) τ15τ
(p→ e+K0L) τ15τ
(p→ e+K0L) τ15τ
(p→ e+K0L) τ15LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN

• • • We do not use the following data for averages, �ts, limits, et. • • •
>51 p 90 2 3.5 WALL 00 SOU2
>44 p 90 0 ≤ 0.1 BERGER 91 FREJ
τ
(N → µ+K)

τ16τ
(N → µ+K)

τ16τ
(N → µ+K)

τ16τ
(N → µ+K)

τ16LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>1600>1600>1600>1600 pppp 90909090 13131313 13.213.213.213.2 REGIS 12 SKAM
> 26> 26> 26> 26 nnnn 90909090 20202020 28.428.428.428.4 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>1300 p 90 3 3.9 KOBAYASHI 05 SKAM
> 120 p 90 0 <1.2 WALL 00 SOU2
> 120 p 90 4 7.2 MCGREW 99 IMB3
> 54 p 90 0 BERGER 91 FREJ
> 120 p 90 1 0.4 HIRATA 89C KAMI
> 3.0 p 90 0 0.7 PHILLIPS 89 HPW
> 19 p 90 3 2.5 SEIDEL 88 IMB
> 1.5 p 90 0 1 BARTELT 87 SOUD
> 1.1 n 90 0 BARTELT 87 SOUD
> 40 p 90 7 6 HAINES 86 IMB
> 19 p 90 1 <1.1 ARISAKA 85 KAMI
> 6.7 p (free) 90 11 13 BLEWITT 85 IMB
> 40 p 90 7 8 BLEWITT 85 IMB
> 6 p 90 1 BATTISTONI 84 NUSX
> 0.6 p 90 0 2 BARTELT 83 SOUD
> 0.4 n 90 0 2 BARTELT 83 SOUD
> 5.8 p 90 2 3 KRISHNA... 82 KOLR
> 2.0 p 90 0 CHERRY 81 HOME
> 0.2 n 90 4 GURR 67 CNTR1BARTELT 87 limit applies to p → µ+K0S .2 Limit based on zero events.3We have alulated 90% CL limit from 1 on�ned event.4We have onverted half-life to 90% CL mean life.
τ
(p→ µ+K0S) τ17τ
(p→ µ+K0S) τ17τ
(p→ µ+K0S) τ17τ
(p→ µ+K0S) τ17LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN

• • • We do not use the following data for averages, �ts, limits, et. • • •
>150 p 90 0 <0.8 WALL 00 SOU2
> 64 p 90 0 1.2 BERGER 91 FREJ
τ
(p→ µ+K0L) τ18τ
(p→ µ+K0L) τ18τ
(p→ µ+K0L) τ18τ
(p→ µ+K0L) τ18LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN

• • • We do not use the following data for averages, �ts, limits, et. • • •
>83 p 90 0 0.4 WALL 00 SOU2
>44 p 90 0 ≤ 0.1 BERGER 91 FREJ
τ
(N → νK)

τ19τ
(N → νK)

τ19τ
(N → νK)

τ19τ
(N → νK)

τ19LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>5900>5900>5900>5900 pppp 90909090 0000 1.01.01.01.0 ABE 14G SKAM
> 86> 86> 86> 86 nnnn 90909090 0000 2.42.42.42.4 HIRATA 89C KAMI
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 540 p 90 0 0.9 ASAKURA 15 KLND
>2300 p 90 0 1.3 KOBAYASHI 05 SKAM
> 26 n 90 16 9.1 WALL 00 SOU2
> 670 p 90 HAYATO 99 SKAM
> 151 p 90 15 21.4 MCGREW 99 IMB3
> 30 n 90 34 34.1 MCGREW 99 IMB3
> 43 p 90 1 1.54 1 ALLISON 98 SOU2
> 15 n 90 1 1.8 BERGER 89 FREJ
> 15 p 90 1 1.8 BERGER 89 FREJ
> 100 p 90 9 7.3 HIRATA 89C KAMI
> 0.28 p 90 0 0.7 PHILLIPS 89 HPW
> 0.3 p 90 0 BARTELT 87 SOUD
> 0.75 n 90 0 2 BARTELT 87 SOUD
> 10 p 90 6 5 HAINES 86 IMB
> 15 n 90 3 5 HAINES 86 IMB
> 28 p 90 3 3 KAJITA 86 KAMI

> 32 n 90 0 1.4 KAJITA 86 KAMI
> 1.8 p (free) 90 6 11 BLEWITT 85 IMB
> 9.6 p 90 6 5 BLEWITT 85 IMB
> 10 n 90 2 2 PARK 85 IMB
> 5 n 90 0 BATTISTONI 84 NUSX
> 2 p 90 0 BATTISTONI 84 NUSX
> 0.3 n 90 0 3 BARTELT 83 SOUD
> 0.1 p 90 0 3 BARTELT 83 SOUD
> 5.8 p 90 1 4 KRISHNA... 82 KOLR
> 0.3 n 90 2 5 CHERRY 81 HOME1This ALLISON 98 limit is with no bakground subtration; with subtration the limitbeomes > 46 × 1030 years.2BARTELT 87 limit applies to n → νK0S .3 Limit based on zero events.4We have alulated 90% CL limit from 1 on�ned event.5We have onverted 2 possible events to 90% CL limit.
τ
(n→ νK0S) τ20τ
(n→ νK0S) τ20τ
(n→ νK0S) τ20τ
(n→ νK0S) τ20LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>260>260>260>260 nnnn 90909090 34343434 30303030 1 KOBAYASHI 05 SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 51 n 90 16 9.1 WALL 00 SOU21We have doubled the n → νK0 limit given in KOBAYASHI 05 to obtain this n → νK0Slimit.
τ
(p→ e+K∗(892)0) τ21τ
(p→ e+K∗(892)0) τ21τ
(p→ e+K∗(892)0) τ21τ
(p→ e+K∗(892)0) τ21LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>84>84>84>84 pppp 90909090 38383838 52.052.052.052.0 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>10 p 90 0 0.8 BERGER 91 FREJ
>52 p 90 2 1.55 HIRATA 89C KAMI
>10 p 90 1 <1 ARISAKA 85 KAMI
τ
(N → νK∗(892)) τ22τ
(N → νK∗(892)) τ22τ
(N → νK∗(892)) τ22τ
(N → νK∗(892)) τ22LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>51>51>51>51 pppp 90909090 7777 9.19.19.19.1 MCGREW 99 IMB3
>78>78>78>78 nnnn 90909090 40404040 50505050 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>22 n 90 0 2.1 BERGER 89 FREJ
>17 p 90 0 2.4 BERGER 89 FREJ
>20 p 90 5 2.1 HIRATA 89C KAMI
>21 n 90 4 2.4 HIRATA 89C KAMI
>10 p 90 7 6 HAINES 86 IMB
> 5 n 90 8 7 HAINES 86 IMB
> 8 p 90 3 2 KAJITA 86 KAMI
> 6 n 90 2 1.6 KAJITA 86 KAMI
> 5.8 p (free) 90 10 16 BLEWITT 85 IMB
> 9.6 p 90 7 6 BLEWITT 85 IMB
> 7 n 90 1 4 PARK 85 IMB
> 2.1 p 90 1 1 BATTISTONI 82 NUSX1We have onverted 1 possible event to 90% CL limit.Antilepton + mesonsAntilepton + mesonsAntilepton + mesonsAntilepton + mesons
τ
(p→ e+π+π−

)
τ23τ

(p→ e+π+π−
)

τ23τ
(p→ e+π+π−

)
τ23τ

(p→ e+π+π−
)

τ23LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>82>82>82>82 pppp 90909090 16161616 23.123.123.123.1 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>21 p 90 0 2.2 BERGER 91 FREJ
τ
(p→ e+π0π0) τ24τ
(p→ e+π0π0) τ24τ
(p→ e+π0π0) τ24τ
(p→ e+π0π0) τ24LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>147>147>147>147 pppp 90909090 2222 0.80.80.80.8 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 38 p 90 1 0.5 BERGER 91 FREJ
τ
(n→ e+π−π0) τ25τ
(n→ e+π−π0) τ25τ
(n→ e+π−π0) τ25τ
(n→ e+π−π0) τ25LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>52>52>52>52 nnnn 90909090 38383838 34.234.234.234.2 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>32 n 90 1 0.8 BERGER 91 FREJ
τ
(p→ µ+π+π−

)
τ26τ

(p→ µ+π+π−
)

τ26τ
(p→ µ+π+π−

)
τ26τ

(p→ µ+π+π−
)

τ26LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>133>133>133>133 pppp 90909090 25252525 38.038.038.038.0 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 17 p 90 1 2.6 BERGER 91 FREJ
> 3.3 p 90 0 0.7 PHILLIPS 89 HPW
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τ
(p→ µ+π0π0) τ27τ
(p→ µ+π0π0) τ27τ
(p→ µ+π0π0) τ27τ
(p→ µ+π0π0) τ27LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>101>101>101>101 pppp 90909090 3333 1.61.61.61.6 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 33 p 90 1 0.9 BERGER 91 FREJ
τ
(n→ µ+π−π0) τ28τ
(n→ µ+π−π0) τ28τ
(n→ µ+π−π0) τ28τ
(n→ µ+π−π0) τ28LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>74>74>74>74 nnnn 90909090 17171717 20.820.820.820.8 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>33 n 90 0 1.1 BERGER 91 FREJ
τ
(n→ e+K0π−) τ29τ
(n→ e+K0π−) τ29τ
(n→ e+K0π−) τ29τ
(n→ e+K0π−) τ29LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>18>18>18>18 nnnn 90909090 1111 0.20.20.20.2 BERGER 91 FREJLepton + mesonLepton + mesonLepton + mesonLepton + meson
τ
(n→ e−π+) τ30τ
(n→ e−π+) τ30τ
(n→ e−π+) τ30τ
(n→ e−π+) τ30LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>65>65>65>65 nnnn 90909090 0000 1.61.61.61.6 SEIDEL 88 IMB
• • • We do not use the following data for averages, �ts, limits, et. • • •
>55 n 90 0 1.09 BERGER 91B FREJ
>16 n 90 9 7 HAINES 86 IMB
>25 n 90 2 4 PARK 85 IMB
τ
(n→ µ−π+) τ31τ
(n→ µ−π+) τ31τ
(n→ µ−π+) τ31τ
(n→ µ−π+) τ31LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>49>49>49>49 nnnn 90909090 0000 0.50.50.50.5 SEIDEL 88 IMB
• • • We do not use the following data for averages, �ts, limits, et. • • •
>33 n 90 0 1.40 BERGER 91B FREJ
> 2.7 n 90 0 0.7 PHILLIPS 89 HPW
>25 n 90 7 6 HAINES 86 IMB
>27 n 90 2 3 PARK 85 IMB
τ
(n→ e−ρ+) τ32τ
(n→ e−ρ+) τ32τ
(n→ e−ρ+) τ32τ
(n→ e−ρ+) τ32LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>62>62>62>62 nnnn 90909090 2222 4.14.14.14.1 SEIDEL 88 IMB
• • • We do not use the following data for averages, �ts, limits, et. • • •
>12 n 90 13 6 HAINES 86 IMB
>12 n 90 5 3 PARK 85 IMB
τ
(n→ µ−ρ+) τ33τ
(n→ µ−ρ+) τ33τ
(n→ µ−ρ+) τ33τ
(n→ µ−ρ+) τ33LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>7>7>7>7 nnnn 90909090 1111 1.11.11.11.1 SEIDEL 88 IMB
• • • We do not use the following data for averages, �ts, limits, et. • • •
>2.6 n 90 0 0.7 PHILLIPS 89 HPW
>9 n 90 7 5 HAINES 86 IMB
>9 n 90 2 2 PARK 85 IMB
τ
(n→ e−K+) τ34τ
(n→ e−K+) τ34τ
(n→ e−K+) τ34τ
(n→ e−K+) τ34LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>32>32>32>32 nnnn 90909090 3333 2.962.962.962.96 BERGER 91B FREJ
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 0.23 n 90 0 0.7 PHILLIPS 89 HPW
τ
(n→ µ−K+) τ35τ
(n→ µ−K+) τ35τ
(n→ µ−K+) τ35τ
(n→ µ−K+) τ35LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>57>57>57>57 nnnn 90909090 0000 2.182.182.182.18 BERGER 91B FREJ
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 4.7 n 90 0 0.7 PHILLIPS 89 HPWLepton + mesonsLepton + mesonsLepton + mesonsLepton + mesons
τ
(p→ e−π+π+) τ36τ
(p→ e−π+π+) τ36τ
(p→ e−π+π+) τ36τ
(p→ e−π+π+) τ36LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>30>30>30>30 pppp 90909090 1111 2.502.502.502.50 BERGER 91B FREJ
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 2.0 p 90 0 0.7 PHILLIPS 89 HPW
τ
(n→ e−π+π0) τ37τ
(n→ e−π+π0) τ37τ
(n→ e−π+π0) τ37τ
(n→ e−π+π0) τ37LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>29>29>29>29 nnnn 90909090 1111 0.780.780.780.78 BERGER 91B FREJ

τ
(p→ µ−π+π+) τ38τ
(p→ µ−π+π+) τ38τ
(p→ µ−π+π+) τ38τ
(p→ µ−π+π+) τ38LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>17>17>17>17 pppp 90909090 1111 1.721.721.721.72 BERGER 91B FREJ
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 7.8 p 90 0 0.7 PHILLIPS 89 HPW
τ
(n→ µ−π+π0) τ39τ
(n→ µ−π+π0) τ39τ
(n→ µ−π+π0) τ39τ
(n→ µ−π+π0) τ39LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>34>34>34>34 nnnn 90909090 0000 0.780.780.780.78 BERGER 91B FREJ
τ
(p→ e−π+K+) τ40τ
(p→ e−π+K+) τ40τ
(p→ e−π+K+) τ40τ
(p→ e−π+K+) τ40LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>75>75>75>75 pppp 90909090 81818181 127.2127.2127.2127.2 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>20 p 90 3 2.50 BERGER 91B FREJ
τ
(p→ µ−π+K+) τ41τ
(p→ µ−π+K+) τ41τ
(p→ µ−π+K+) τ41τ
(p→ µ−π+K+) τ41LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>245>245>245>245 pppp 90909090 3333 4.04.04.04.0 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 5 p 90 2 0.78 BERGER 91B FREJAntilepton + photon(s)Antilepton + photon(s)Antilepton + photon(s)Antilepton + photon(s)
τ
(p→ e+ γ

)
τ42τ

(p→ e+ γ
)

τ42τ
(p→ e+ γ

)
τ42τ

(p→ e+ γ
)

τ42LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>670>670>670>670 pppp 90909090 0000 0.10.10.10.1 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>133 p 90 0 0.3 BERGER 91 FREJ
>460 p 90 0 0.6 SEIDEL 88 IMB
>360 p 90 0 0.3 HAINES 86 IMB
> 87 p (free) 90 0 0.2 BLEWITT 85 IMB
>360 p 90 0 0.2 BLEWITT 85 IMB
> 0.1 p 90 1 GURR 67 CNTR1We have onverted half-life to 90% CL mean life.
τ
(p→ µ+γ

)
τ43τ

(p→ µ+γ
)

τ43τ
(p→ µ+γ

)
τ43τ

(p→ µ+γ
)

τ43LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>478>478>478>478 pppp 90909090 0000 0.10.10.10.1 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>155 p 90 0 0.1 BERGER 91 FREJ
>380 p 90 0 0.5 SEIDEL 88 IMB
> 97 p 90 3 2 HAINES 86 IMB
> 61 p (free) 90 0 0.2 BLEWITT 85 IMB
>280 p 90 0 0.6 BLEWITT 85 IMB
> 0.3 p 90 1 GURR 67 CNTR1We have onverted half-life to 90% CL mean life.
τ
(n→ ν γ

)
τ44τ

(n→ ν γ
)

τ44τ
(n→ ν γ

)
τ44τ

(n→ ν γ
)

τ44LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>550>550>550>550 90909090 TAKHISTOV 15 SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 28 n 90 163 144.7 MCGREW 99 IMB3
> 24 n 90 10 6.86 BERGER 91B FREJ
> 9 n 90 73 60 HAINES 86 IMB
> 11 n 90 28 19 PARK 85 IMB
τ
(p→ e+ γ γ

)
τ45τ

(p→ e+ γ γ
)

τ45τ
(p→ e+ γ γ

)
τ45τ

(p→ e+ γ γ
)

τ45LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>100>100>100>100 pppp 90909090 1111 0.80.80.80.8 BERGER 91 FREJ
τ
(n→ ν γ γ

)
τ46τ

(n→ ν γ γ
)

τ46τ
(n→ ν γ γ

)
τ46τ

(n→ ν γ γ
)

τ46LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>219>219>219>219 nnnn 90909090 5555 7.57.57.57.5 MCGREW 99 IMB3Antilepton + single masslessAntilepton + single masslessAntilepton + single masslessAntilepton + single massless
τ
(p→ e+X)

τ47τ
(p→ e+X)

τ47τ
(p→ e+X)

τ47τ
(p→ e+X)

τ47VALUE (1030 years) CL% DOCUMENT ID TECN
>790>790>790>790 90 TAKHISTOV 15 SKAM
τ
(p→ µ+X)

τ48τ
(p→ µ+X)

τ48τ
(p→ µ+X)

τ48τ
(p→ µ+X)

τ48VALUE (1030 years) CL% DOCUMENT ID TECN
>410>410>410>410 90 TAKHISTOV 15 SKAM



1650165016501650BaryonPartile Listingsp Three (or more) leptonsThree (or more) leptonsThree (or more) leptonsThree (or more) leptons
τ
(p→ e+ e+ e−) τ49τ
(p→ e+ e+ e−) τ49τ
(p→ e+ e+ e−) τ49τ
(p→ e+ e+ e−) τ49LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>793>793>793>793 pppp 90909090 0000 0.50.50.50.5 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>147 p 90 0 0.1 BERGER 91 FREJ
>510 p 90 0 0.3 HAINES 86 IMB
> 89 p (free) 90 0 0.5 BLEWITT 85 IMB
>510 p 90 0 0.7 BLEWITT 85 IMB
τ
(p→ e+µ+µ−

)
τ50τ

(p→ e+µ+µ−
)

τ50τ
(p→ e+µ+µ−

)
τ50τ

(p→ e+µ+µ−
)

τ50LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>359>359>359>359 pppp 90909090 1111 0.90.90.90.9 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 81 p 90 0 0.16 BERGER 91 FREJ
> 5.0 p 90 0 0.7 PHILLIPS 89 HPW
τ
(p→ e+ ν ν

)
τ51τ

(p→ e+ ν ν
)

τ51τ
(p→ e+ ν ν

)
τ51τ

(p→ e+ ν ν
)

τ51LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>170>170>170>170 pppp 90909090 1 TAKHISTOV 14 SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 17 p 90 152 153.7 MCGREW 99 IMB3
> 11 p 90 11 6.08 BERGER 91B FREJ1Allowed events at 90% CL are 459.
τ
(n→ e+ e− ν

)
τ52τ

(n→ e+ e− ν
)

τ52τ
(n→ e+ e− ν

)
τ52τ

(n→ e+ e− ν
)

τ52LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>257>257>257>257 nnnn 90909090 5555 7.57.57.57.5 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 74 n 90 0 < 0.1 BERGER 91B FREJ
> 45 n 90 5 5 HAINES 86 IMB
> 26 n 90 4 3 PARK 85 IMB
τ
(n→ µ+ e−ν

)
τ53τ

(n→ µ+ e−ν
)

τ53τ
(n→ µ+ e−ν

)
τ53τ

(n→ µ+ e−ν
)

τ53LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>83>83>83>83 nnnn 90909090 25252525 29.429.429.429.4 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>47 n 90 0 < 0.1 BERGER 91B FREJ
τ
(n→ µ+µ−ν

)
τ54τ

(n→ µ+µ−ν
)

τ54τ
(n→ µ+µ−ν

)
τ54τ

(n→ µ+µ−ν
)

τ54LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>79>79>79>79 nnnn 90909090 100100100100 145145145145 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>42 n 90 0 1.4 BERGER 91B FREJ
> 5.1 n 90 0 0.7 PHILLIPS 89 HPW
>16 n 90 14 7 HAINES 86 IMB
>19 n 90 4 7 PARK 85 IMB
τ
(p→ µ+ e+ e−) τ55τ
(p→ µ+ e+ e−) τ55τ
(p→ µ+ e+ e−) τ55τ
(p→ µ+ e+ e−) τ55LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>529>529>529>529 pppp 90909090 0000 1.01.01.01.0 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 91 p 90 0 ≤ 0.1 BERGER 91 FREJ
τ
(p→ µ+µ+µ−

)
τ56τ

(p→ µ+µ+µ−
)

τ56τ
(p→ µ+µ+µ−

)
τ56τ

(p→ µ+µ+µ−
)

τ56LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>675>675>675>675 pppp 90909090 0000 0.30.30.30.3 MCGREW 99 IMB3
• • • We do not use the following data for averages, �ts, limits, et. • • •
>119 p 90 0 0.2 BERGER 91 FREJ
> 10.5 p 90 0 0.7 PHILLIPS 89 HPW
>190 p 90 1 0.1 HAINES 86 IMB
> 44 p (free) 90 1 0.7 BLEWITT 85 IMB
>190 p 90 1 0.9 BLEWITT 85 IMB
> 2.1 p 90 1 1 BATTISTONI 82 NUSX1We have onverted 1 possible event to 90% CL limit.
τ
(p→ µ+ν ν

)
τ57τ

(p→ µ+ν ν
)

τ57τ
(p→ µ+ν ν

)
τ57τ

(p→ µ+ν ν
)

τ57LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>220>220>220>220 pppp 90909090 1 TAKHISTOV 14 SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 21 p 90 7 11.23 BERGER 91B FREJ1Allowed events at 90% CL are 286.

τ
(p→ e−µ+µ+) τ58τ
(p→ e−µ+µ+) τ58τ
(p→ e−µ+µ+) τ58τ
(p→ e−µ+µ+) τ58LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>6.0>6.0>6.0>6.0 pppp 90909090 0000 0.70.70.70.7 PHILLIPS 89 HPW
τ
(n→ 3ν) τ59τ
(n→ 3ν) τ59τ
(n→ 3ν) τ59τ
(n→ 3ν) τ59See also the \to anything" and \disappearane" limits for bound nuleons in the \pMean Life" data blok just in front of the list of possible p deay modes. Suh modesould of ourse be to three (or �ve) neutrinos, and the limits are stronger, but we donot repeat them here.LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>0.00049>0.00049>0.00049>0.00049 nnnn 90909090 2222 2222 1 SUZUKI 93B KAMI
• • • We do not use the following data for averages, �ts, limits, et. • • •
>0.0023 n 90 2 GLICENSTEIN 97 KAMI
>0.00003 n 90 11 6.1 3 BERGER 91B FREJ
>0.00012 n 90 7 11.2 3 BERGER 91B FREJ
>0.0005 n 90 0 LEARNED 79 RVUE1The SUZUKI 93B limit applies to any of νe νe νe , νµ νµνµ, or ντ ντ ντ .2GLICENSTEIN 97 uses Kamioka data and the idea that the disappearane of the neu-tron's magneti moment should produe radiation.3The �rst BERGER 91B limit is for n → νe νe νe , the seond is for n → νµνµνµ.
τ
(n→ 5ν) τ60τ
(n→ 5ν) τ60τ
(n→ 5ν) τ60τ
(n→ 5ν) τ60See the note on τ

(n → 3ν) on the previous data blok.LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
• • • We do not use the following data for averages, �ts, limits, et. • • •
>0.0017 n 90 1 GLICENSTEIN 97 KAMI1GLICENSTEIN 97 uses Kamioka data and the idea that the disappearane of the neu-tron's magneti moment should produe radiation.Inlusive modesInlusive modesInlusive modesInlusive modes
τ
(N → e+ anything) τ61τ
(N → e+ anything) τ61τ
(N → e+ anything) τ61τ
(N → e+ anything) τ61LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>0.6>0.6>0.6>0.6 p, np, np, np, n 90909090 1 LEARNED 79 RVUE1The eletron may be primary or seondary.
τ
(N → µ+anything) τ62τ
(N → µ+anything) τ62τ
(N → µ+anything) τ62τ
(N → µ+anything) τ62LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>12>12>12>12 p, np, np, np, n 90909090 2222 1,2 CHERRY 81 HOME
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 1.8 p, n 90 2 COWSIK 80 CNTR
> 6 p, n 90 2 LEARNED 79 RVUE1We have onverted 2 possible events to 90% CL limit.2The muon may be primary or seondary.
τ
(N → ν anything) τ63τ
(N → ν anything) τ63τ
(N → ν anything) τ63τ
(N → ν anything) τ63Anything = π, ρ, K , et.LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN

• • • We do not use the following data for averages, �ts, limits, et. • • •
>0.0002 p, n 90 0 LEARNED 79 RVUE
τ
(N → e+π0 anything) τ64τ
(N → e+π0 anything) τ64τ
(N → e+π0 anything) τ64τ
(N → e+π0 anything) τ64LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN
>0.6>0.6>0.6>0.6 p, np, np, np, n 90909090 0000 LEARNED 79 RVUE
τ
(N → 2 bodies, ν-free) τ65τ
(N → 2 bodies, ν-free) τ65τ
(N → 2 bodies, ν-free) τ65τ
(N → 2 bodies, ν-free) τ65LIMIT(1030 years) PARTICLE CL% EVTS BKGD EST DOCUMENT ID TECN

• • • We do not use the following data for averages, �ts, limits, et. • • •
>1.3 p, n 90 0 ALEKSEEV 81 BAKS�B = 2 dinuleon modes�B = 2 dinuleon modes�B = 2 dinuleon modes�B = 2 dinuleon modes
τ
(pp→ π+π+) τ66τ
(pp→ π+π+) τ66τ
(pp→ π+π+) τ66τ
(pp→ π+π+) τ66LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>72.2>72.2>72.2>72.2 90909090 2222 4.454.454.454.45 GUSTAFSON 15 SKAM per oxygen nuleus
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 0.7 90 4 2.34 BERGER 91B FREJ per iron nuleus
τ
(pn→ π+π0) τ67τ
(pn→ π+π0) τ67τ
(pn→ π+π0) τ67τ
(pn→ π+π0) τ67LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>170>170>170>170 90909090 GUSTAFSON 15 SKAM per oxygen nuleus
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 2.0 90 0 0.31 BERGER 91B FREJ per iron nuleus
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τ
(nn→ π+π−

)
τ68τ

(nn→ π+π−
)

τ68τ
(nn→ π+π−

)
τ68τ

(nn→ π+π−
)

τ68LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>0.7>0.7>0.7>0.7 90909090 4444 2.182.182.182.18 BERGER 91B FREJ τ per iron nuleus
τ
(nn→ π0π0) τ69τ
(nn→ π0π0) τ69τ
(nn→ π0π0) τ69τ
(nn→ π0π0) τ69LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>404>404>404>404 90909090 GUSTAFSON 15 SKAM per oxygen nuleus
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 3.4 90 0 0.78 BERGER 91B FREJ per iron nuleus
τ
(pp→ K+K+) τ70τ
(pp→ K+K+) τ70τ
(pp→ K+K+) τ70τ
(pp→ K+K+) τ70LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>170>170>170>170 90909090 0000 0.280.280.280.28 LITOS 14 SKAM τ per oxygen nuleus
τ
(pp→ e+ e+) τ71τ
(pp→ e+ e+) τ71τ
(pp→ e+ e+) τ71τ
(pp→ e+ e+) τ71LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>5.8>5.8>5.8>5.8 90909090 0000 <0.1<0.1<0.1<0.1 BERGER 91B FREJ τ per iron nuleus
τ
(pp→ e+µ+) τ72τ
(pp→ e+µ+) τ72τ
(pp→ e+µ+) τ72τ
(pp→ e+µ+) τ72LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>3.6>3.6>3.6>3.6 90909090 0000 <0.1<0.1<0.1<0.1 BERGER 91B FREJ τ per iron nuleus
τ
(pp→ µ+µ+) τ73τ
(pp→ µ+µ+) τ73τ
(pp→ µ+µ+) τ73τ
(pp→ µ+µ+) τ73LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>1.7>1.7>1.7>1.7 90909090 0000 0.620.620.620.62 BERGER 91B FREJ τ per iron nuleus
τ
(pn→ e+ ν

)
τ74τ

(pn→ e+ ν
)

τ74τ
(pn→ e+ ν

)
τ74τ

(pn→ e+ ν
)

τ74LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>260>260>260>260 90909090 TAKHISTOV 15 SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 2.8 90 5 9.67 BERGER 91B FREJ τ per iron nuleus
τ
(pn→ µ+ ν

)
τ75τ

(pn→ µ+ ν
)

τ75τ
(pn→ µ+ ν

)
τ75τ

(pn→ µ+ ν
)

τ75LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>200>200>200>200 90909090 TAKHISTOV 15 SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 1.6 90 4 4.37 BERGER 91B FREJ τ per iron nuleus
τ
(pn→ τ+ ντ

)
τ76τ

(pn→ τ+ ντ
)

τ76τ
(pn→ τ+ ντ

)
τ76τ

(pn→ τ+ ντ
)

τ76LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN
>29>29>29>29 90909090 TAKHISTOV 15 SKAM
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 1 90 1 BRYMAN 14 CHER1BRYMAN 14 uses a MCGREW 99 limit on the p → e+ ν ν lifetime to extrat this value.
τ
(nn→ νe νe) τ77τ
(nn→ νe νe) τ77τ
(nn→ νe νe) τ77τ
(nn→ νe νe) τ77We inlude \invisible" modes here.LIMIT(1030 years) CL% EVTS BKGD EST DOCUMENT ID TECN COMMENT
>1.4>1.4>1.4>1.4 90909090 1 ARAKI 06 KLND nn → invisible
• • • We do not use the following data for averages, �ts, limits, et. • • •
>0.000042 90 2 TRETYAK 04 CNTR nn → invisible
>0.000049 90 3 BACK 03 BORX nn → invisible
>0.000012 90 4 BERNABEI 00B DAMA nn → invisible
>0.000012 90 5 9.7 BERGER 91B FREJ τ per iron nuleus1ARAKI 06 looks for signs of de-exitation of the residual nuleus after disappearane oftwo neutrons from the s shell of 12C.2TRETYAK 04 uses data from an old Homestake-mine radiohemial experiment on limitsfor invisible deays of 39K to 37Ar.3BACK 03 looks for deays of unstable nulides left after NN deays of parent 12C, 13C,16O nulei. These are \invisible hannel" limits.4BERNABEI 00B looks for the deay of a 12754 Xe nuleus following the disappearane ofan nn pair in the otherwise-stable 12954 Xe nuleus. The limit here applies as well to nn →

νµ νµ, nn → ντ ντ , or any \disappearane" mode.
τ
(nn→ νµ νµ

)
τ78τ

(nn→ νµ νµ
)

τ78τ
(nn→ νµ νµ

)
τ78τ

(nn→ νµ νµ
)

τ78See the proeeding data blok. \Invisible modes" would inlude any multi-neutrinomode.LIMIT(1030 years) CL% EVTS BKGD EST CL% DOCUMENT ID TECN COMMENT
>1.4 (CL = 90%) OUR LIMIT>1.4 (CL = 90%) OUR LIMIT>1.4 (CL = 90%) OUR LIMIT>1.4 (CL = 90%) OUR LIMIT
• • • We do not use the following data for averages, �ts, limits, et. • • •
>0.000006 90 4 4.4 BERGER 91B FREJ τ per ironnuleus

τ
(pn→ invisible) τ79τ
(pn→ invisible) τ79τ
(pn→ invisible) τ79τ
(pn→ invisible) τ79This violates harge onservation as well as baryon number onservation.VALUE (1030 years) CL% DOCUMENT ID TECN
>0.000021>0.000021>0.000021>0.000021 90 1 TRETYAK 04 CNTR1TRETYAK 04 uses data from an old Homestake-mine radiohemial experiment on limitsfor invisible deays of 39K to 37Ar.
τ
(pp→ invisible) τ80τ
(pp→ invisible) τ80τ
(pp→ invisible) τ80τ
(pp→ invisible) τ80This violates harge onservation as well as baryon number onservation.LIMIT(1030 years) CL% EVTS BKGD EST CL% DOCUMENT ID TECN
>0.00005>0.00005>0.00005>0.00005 90 1 BACK 03 BORX
• • • We do not use the following data for averages, �ts, limits, et. • • •
>0.00000055 90 2 BERNABEI 00B DAMA1BACK 03 looks for deays of unstable nulides left after NN deays of parent 12C, 13C,16O nulei. These are \invisible hannel" limits.2BERNABEI 00B looks for the deay of a 12752 Te nuleus following the disappearane of app pair in the otherwise-stable 12954 Xe nuleus.p PARTIAL MEAN LIVESp PARTIAL MEAN LIVESp PARTIAL MEAN LIVESp PARTIAL MEAN LIVESThe \partial mean life" limits tabulated here are the limits on τ/Bi , where

τ is the total mean life for the antiproton and Bi is the branhing frationfor the mode in question.
τ
(p→ e− γ

)
τ81τ

(p→ e− γ
)

τ81τ
(p→ e− γ

)
τ81τ

(p→ e− γ
)

τ81VALUE (years) CL% DOCUMENT ID TECN COMMENT
> 7× 105> 7× 105> 7× 105> 7× 105 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
>1848 95 GEER 94 CALO 8.9 GeV/ p beam
τ
(p→ µ−γ

)
τ82τ

(p→ µ−γ
)

τ82τ
(p→ µ−γ

)
τ82τ

(p→ µ−γ
)

τ82VALUE (years) CL% DOCUMENT ID TECN COMMENT
>5 × 104>5 × 104>5 × 104>5 × 104 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
>5.0× 104 90 HU 98B APEX 8.9 GeV/ p beam
τ
(p→ e−π0) τ83τ
(p→ e−π0) τ83τ
(p→ e−π0) τ83τ
(p→ e−π0) τ83VALUE (years) CL% DOCUMENT ID TECN COMMENT
> 4× 105> 4× 105> 4× 105> 4× 105 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
>554 95 GEER 94 CALO 8.9 GeV/ p beam
τ
(p→ µ−π0) τ84τ
(p→ µ−π0) τ84τ
(p→ µ−π0) τ84τ
(p→ µ−π0) τ84VALUE (years) CL% DOCUMENT ID TECN COMMENT
>5 × 104>5 × 104>5 × 104>5 × 104 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
>4.8× 104 90 HU 98B APEX 8.9 GeV/ p beam
τ
(p→ e− η

)
τ85τ

(p→ e− η
)

τ85τ
(p→ e− η

)
τ85τ

(p→ e− η
)

τ85VALUE (years) CL% DOCUMENT ID TECN COMMENT
> 2× 104> 2× 104> 2× 104> 2× 104 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
>171 95 GEER 94 CALO 8.9 GeV/ p beam
τ
(p→ µ−η

)
τ86τ

(p→ µ−η
)

τ86τ
(p→ µ−η

)
τ86τ

(p→ µ−η
)

τ86VALUE (years) CL% DOCUMENT ID TECN COMMENT
>8 × 103>8 × 103>8 × 103>8 × 103 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
>7.9× 103 90 HU 98B APEX 8.9 GeV/ p beam
τ
(p→ e−K0S) τ87τ
(p→ e−K0S) τ87τ
(p→ e−K0S) τ87τ
(p→ e−K0S) τ87VALUE (years) CL% DOCUMENT ID TECN COMMENT
>900>900>900>900 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 29 95 GEER 94 CALO 8.9 GeV/ p beam
τ
(p→ µ−K0S) τ88τ
(p→ µ−K0S) τ88τ
(p→ µ−K0S) τ88τ
(p→ µ−K0S) τ88VALUE (years) CL% DOCUMENT ID TECN COMMENT
>4 × 103>4 × 103>4 × 103>4 × 103 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
>4.3× 103 90 HU 98B APEX 8.9 GeV/ p beam
τ
(p→ e−K0L) τ89τ
(p→ e−K0L) τ89τ
(p→ e−K0L) τ89τ
(p→ e−K0L) τ89VALUE (years) CL% DOCUMENT ID TECN COMMENT
>9× 103>9× 103>9× 103>9× 103 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
>9 95 GEER 94 CALO 8.9 GeV/ p beam
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τ
(p→ µ−K0L) τ90τ
(p→ µ−K0L) τ90τ
(p→ µ−K0L) τ90τ
(p→ µ−K0L) τ90VALUE (years) CL% DOCUMENT ID TECN COMMENT
>7 × 103>7 × 103>7 × 103>7 × 103 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
>6.5× 103 90 HU 98B APEX 8.9 GeV/ p beam
τ
(p→ e− γ γ

)
τ91τ

(p→ e− γ γ
)

τ91τ
(p→ e− γ γ

)
τ91τ

(p→ e− γ γ
)

τ91VALUE (years) CL% DOCUMENT ID TECN COMMENT
>2× 104>2× 104>2× 104>2× 104 90 GEER 00 APEX 8.9 GeV/ p beam
τ
(p→ µ−γ γ

)
τ92τ

(p→ µ−γ γ
)

τ92τ
(p→ µ−γ γ

)
τ92τ

(p→ µ−γ γ
)

τ92VALUE (years) CL% DOCUMENT ID TECN COMMENT
>2 × 104>2 × 104>2 × 104>2 × 104 90 GEER 00 APEX 8.9 GeV/ p beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
>2.3× 104 90 HU 98B APEX 8.9 GeV/ p beam
τ
(p→ e−ω

)
τ93τ

(p→ e−ω
)

τ93τ
(p→ e−ω

)
τ93τ

(p→ e−ω
)

τ93VALUE (years) CL% DOCUMENT ID TECN COMMENT
>200>200>200>200 90 GEER 00 APEX 8.9 GeV/ p beamp REFERENCESp REFERENCESp REFERENCESp REFERENCESABE 17 PR D95 012004 K. Abe et al. (Super-Kamiokande Collab.)ABE 17D PR D96 012003 K. Abe et al. (Super-Kamiokande Collab.)BEYER 17 SCI 358 79 A. Beyer et al. (MPQG Collab.)HEISSE 17 PRL 119 033001 F. Heisse et al. (MPIH, GSI, MANZ, RIKEN)HORBATSCH 17 PR C95 035203 M. Horbatsh, E.A. Hessels, A. Pineda (YORKC+)NAGAHAMA 17 NATC 8 14084 H. Nagahama et al. (RIKEN, TOKY, CERN+)SAHOO 17 PR D95 013002 B.K. Sahoo (AHMEB)SCHNEIDER 17 SCI 358 1081 G. Shneider et al. (MANZ, RIKEN, +)SELLNER 17 NJP 19 083023 S. Sellner et al. (RIKEN, MPIK, +)SICK 17 PR C95 012501 I. Sik, D. Trautmann (BASL)SMORRA 17 NAT 550 371 C. Smorra et al. (RIKEN, CERN, +)HIGINBOTHAM16 PR C93 055207 D.W. Higinbotham et al. (JLAB, KENT, +)MOHR 16 RMP 88 035009 P.J. Mohr, D.B. Newell, B.N. Taylor (NIST)ASAKURA 15 PR D92 052006 K. Asakura et al. (KamLAND Collab.)GUSTAFSON 15 PR D91 072009 J. Gustafson et al. (Super-Kamiokande Collab.)LEE 15 PR D92 013013 G. Lee, J.R. Arrington, R.J. Hill (ANL, EFI+)PESET 15 EPJ A51 32 C. Peset, A. Pineda (BARC)TAKHISTOV 15 PRL 115 121803 V. Takhistov et al. (Super-Kamiokande Collab.)ULMER 15 NAT 524 196 S. Ulmer et al. (RIKEN, CERN, MPIH, +)ABE 14E PRL 113 121802 K. Abe et al. (Super-Kamiokande Collab.)ABE 14G PR D90 072005 K. Abe et al. (Super-Kamiokande Collab.)BRYMAN 14 PL B733 190 D. Bryman (BRCO)EPSTEIN 14 PR D90 074027 Z. Epstein, G. Paz, J. Roy (UMD, WAYN)KARSHENBOI...14A PR D90 053012 S.G. Karshenboim (MPIG)LITOS 14 PRL 112 131803 M. Litos et al. (Super-Kamiokande Collab.)LORENZ 14 PL B737 57 I.T. Lorentz, U.-G. Meissner (BONN, JULI)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)TAKHISTOV 14 PRL 113 101801 V. Takhistov et al. (Super-Kamiokande Collab.)ANTOGNINI 13 SCI 339 417 A. Antognini et al. (MPIM, ETH, UPMC+)DISCIACCA 13 PRL 110 130801 J. DiSiaa et al. (ATRAP Collab.)MCGOVERN 13 EPJ A49 12 J.A. MGovern, D.R. Phillips, H.W. GriesshammerMOHR 12 RMP 84 1527 P.J. Mohr, B.N. Taylor, D.B. Newell (NIST)NISHINO 12 PR D85 112001 H. Nishino et al. (Super-Kamiokande Collab.)REGIS 12 PR D86 012006 C. Regis et al. (Super-Kamiokande Collab.)ARRINGTON 11 PRL 107 119101 J. Arrington (ANL)BERNAUER 11 PRL 107 119102 J.C. Bernauer et al. (MAMI A1 Collab.)BRESSI 11 PR A83 052101 G. Bressi et al. (LEGN, PAVII, PADO, TRST+)CLOET 11 PR C83 012201 I.C. Cloet, G.A. Miller (WASH)DERUJULA 11 PL B697 26 A. de Rujula (MADE, BOST, CERN)DISTLER 11 PL B696 343 M.O. Distler, J.C. Bernauer, T. Walher (MANZ)HILL 11 PRL 107 160402 R.J. Hill, G. Paz (EFI)HORI 11 NAT 475 484 M. Hori et al. (MPIG, TOKY, BUDA, +)ZHAN 11 PL B705 59 X. Zhan et al. (JLAB-Hall A Collab.)BERNAUER 10 PRL 105 242001 J.C. Bernauer et al. (MAMI A1 Collab.)Also PR C90 015206 J.C. Bernauer et al. (MAMI A1 Collab.)BORISYUK 10 NP A843 59 D. Borisyuk (KIEV)DERUJULA 10 PL B693 555 A. De Rujula (MADU, CERN)HILL 10 PR D82 113005 R.J. Hill, G. Paz (CHIC)POHL 10 NAT 466 213 R. Pohl et al. (MPIQ, ENSP, COIM, +)NISHINO 09 PRL 102 141801 H. Nishino et al. (Super-Kamiokande Collab.)PASK 09 PL B678 55 T. Pask et al. (Stefan Meyer Inst., Vienna, TOKY+)MOHR 08 RMP 80 633 P.J. Mohr, B.N. Taylor, D.B. Newell (NIST)BELUSHKIN 07 PR C75 035202 M.A. Belushkin, H.W. Hammer, U.-G. Meissner (BONN+)ARAKI 06 PRL 96 101802 T. Araki et al. (KamLAND Collab.)HORI 06 PRL 96 243401 M. Hori et al. (CERN, TOKYO+)BLUNDEN 05 PR C72 057601 P.G. Blunden, I. Sik (MANI, BASL)KOBAYASHI 05 PR D72 052007 K. Kobayashi et al. (Super-Kamiokande Collab.)MOHR 05 RMP 77 1 P.J. Mohr, B.N. Taylor (NIST)SCHUMACHER 05 PPNP 55 567 M. Shumaher (GOET)AHMED 04 PRL 92 102004 S.N. Ahmed et al. (SNO Collab.)TRETYAK 04 JETPL 79 106 V.I. Tretyak, V.Yu. Denisov, Yu.G. Zdesenko (KIEV)Translated from ZETFP 79 136.BACK 03 PL B563 23 H.O. Bak et al. (BOREXINO Collab.)BEANE 03 PL B567 200 S.R. Beane et al.Also PL B607 320 (errat.) S.R. Beane et al.DMITRIEV 03 PRL 91 212303 V.F. Dmitriev, R.A. Senkov (NOVO)HORI 03 PRL 91 123401 M. Hori et al. (CERN ASACUSA Collab.)SICK 03 PL B576 62 I. Sik (BASL)ZDESENKO 03 PL B553 135 Yu.G. Zdesenko, V.I. Tretyak (KIEV)AHMAD 02 PRL 89 011301 Q.R. Ahmad et al. (SNO Collab.)BARANOV 01 PPN 32 376 P.S. Baranov et al.Translated from FECAY 32 699.BLANPIED 01 PR C64 025203 G. Blanpied et al. (BNL LEGS Collab.)HORI 01 PRL 87 093401 M. Hori et al. (CERN ASACUSA Collab.)OLMOSDEL... 01 EPJ A10 207 V. Olmos de Leon et al. (MAMI TAPS Collab.)TRETYAK 01 PL B505 59 V.I. Tretyak, Yu.G. Zdesenko (KIEV)BERNABEI 00B PL B493 12 R. Bernabei et al. (Gran Sasso DAMA Collab.)GEER 00 PRL 84 590 S. Geer et al. (FNAL APEX Collab.)Also PR D62 052004 S. Geer et al. (FNAL APEX Collab.)Also PRL 85 3546 (errat.) S. Geer et al. (FNAL APEX Collab.)GEER 00D APJ 532 648 S.H. Geer, D.C. KennedySENGUPTA 00 PL B484 275 S. SenguptaWALL 00 PR D61 072004 D. Wall et al. (Soudan-2 Collab.)WALL 00B PR D62 092003 D. Wall et al. (Soudan-2 Collab.)GABRIELSE 99 PRL 82 3198 G. Gabrielse et al.HAYATO 99 PRL 83 1529 Y. Hayato et al. (Super-Kamiokande Collab.)MCGREW 99 PR D59 052004 C. MGrew et al. (IMB-3 Collab.)MOHR 99 JPCRD 28 1713 P.J. Mohr, B.N. Taylor (NIST)Also RMP 72 351 P.J. Mohr, B.N. Taylor (NIST)

TORII 99 PR A59 223 H.A. Torii et al. (CERN PS-205 Collab.)ALLISON 98 PL B427 217 W.W.M. Allison et al. (Soudan-2 Collab.)HU 98B PR D58 111101 M. Hu et al. (FNAL APEX Collab.)SHIOZAWA 98 PRL 81 3319 M. Shiozawa et al. (Super-Kamiokande Collab.)GLICENSTEIN 97 PL B411 326 J.F. Glienstein (SACL)GABRIELSE 95 PRL 74 3544 G. Gabrielse et al. (HARV, MANZ, SEOUL)MACGIBBON 95 PR C52 2097 B.E. MaGibbon et al. (ILL, SASK, INRM)GEER 94 PRL 72 1596 S. Geer et al. (FNAL, UCLA, PSU)HALLIN 93 PR C48 1497 E.L. Hallin et al. (SASK, BOST, ILL)SUZUKI 93B PL B311 357 Y. Suzuki et al. (Kamiokande Collab.)HUGHES 92 PRL 69 578 R.J. Hughes, B.I. Deuth (LANL, AARH)ZIEGER 92 PL B278 34 A. Zieger et al. (MPCM)Also PL B281 417 (erratum) A. Zieger et al. (MPCM)BERGER 91 ZPHY C50 385 C. Berger et al. (FREJUS Collab.)BERGER 91B PL B269 227 C. Berger et al. (FREJUS Collab.)FEDERSPIEL 91 PRL 67 1511 F.J. Federspiel et al. (ILL)BECKER-SZ... 90 PR D42 2974 R.A. Beker-Szendy et al. (IMB-3 Collab.)ERICSON 90 EPL 11 295 T.E.O. Erison, A. Rihter (CERN, DARM)GABRIELSE 90 PRL 65 1317 G. Gabrielse et al. (HARV, MANZ, WASH+)BERGER 89 NP B313 509 C. Berger et al. (FREJUS Collab.)CHO 89 PRL 63 2559 D. Cho, K. Sangster, E.A. Hinds (YALE)HIRATA 89C PL B220 308 K.S. Hirata et al. (Kamiokande Collab.)PHILLIPS 89 PL B224 348 T.J. Phillips et al. (HPW Collab.)KREISSL 88 ZPHY C37 557 A. Kreissl et al. (CERN PS176 Collab.)SEIDEL 88 PRL 61 2522 S. Seidel et al. (IMB Collab.)BARTELT 87 PR D36 1990 J.E. Bartelt et al. (Soudan Collab.)Also PR D40 1701 (erratum) J.E. Bartelt et al. (Soudan Collab.)COHEN 87 RMP 59 1121 E.R. Cohen, B.N. Taylor (RISC, NBS)HAINES 86 PRL 57 1986 T.J. Haines et al. (IMB Collab.)KAJITA 86 JPSJ 55 711 T. Kajita et al. (Kamiokande Collab.)ARISAKA 85 JPSJ 54 3213 K. Arisaka et al. (Kamiokande Collab.)BLEWITT 85 PRL 55 2114 G.B. Blewitt et al. (IMB Collab.)DZUBA 85 PL 154B 93 V.A. Dzuba, V.V. Flambaum, P.G. Silvestrov (NOVO)PARK 85 PRL 54 22 H.S. Park et al. (IMB Collab.)BATTISTONI 84 PL 133B 454 G. Battistoni et al. (NUSEX Collab.)MARINELLI 84 PL 137B 439 M. Marinelli, G. Morpurgo (GENO)WILKENING 84 PR A29 425 D.A. Wilkening, N.F. Ramsey, D.J. Larson (HARV+)BARTELT 83 PRL 50 651 J.E. Bartelt et al. (MINN, ANL)BATTISTONI 82 PL 118B 461 G. Battistoni et al. (NUSEX Collab.)KRISHNA... 82 PL 115B 349 M.R. Krishnaswamy et al. (TATA, OSKC+)ALEKSEEV 81 JETPL 33 651 E.N. Alekseev et al. (PNPI)Translated from ZETFP 33 664.CHERRY 81 PRL 47 1507 M.L. Cherry et al. (PENN, BNL)COWSIK 80 PR D22 2204 R. Cowsik, V.S. Narasimham (TATA)BELL 79 PL 86B 215 M. Bell et al. (CERN)GOLDEN 79 PRL 43 1196 R.L. Golden et al. (NASA, PSLL)LEARNED 79 PRL 43 907 J.G. Learned, F. Reines, A. Soni (UCI)BREGMAN 78 PL 78B 174 M. Bregman et al. (CERN)ROBERTS 78 PR D17 358 B.L. Roberts (WILL, RHEL)EVANS 77 SCI 197 989 J.C. Evans Jr., R.I. Steinberg (BNL, PENN)HU 75 NP A254 403 E. Hu et al. (COLU, YALE)COHEN 73 JPCRD 2 664 E.R. Cohen, B.N. Taylor (RISC, NBS)DYLLA 73 PR A7 1224 H.F. Dylla, J.G. King (MIT)DIX 70 Thesis Case F.W. Dix (CASE)HARRISON 69 PRL 22 1263 G.E. Harrison, P.G.H. Sandars, S.J. Wright (OXF)GURR 67 PR 158 1321 H.S. Gurr et al. (CASE, WITW)FLEROV 58 DOKL 3 79 G.N. Flerov et al. (ASCI)n I (JP ) = 12 (12+) Status: ∗∗∗∗We have omitted some results that have been superseded by laterexperiments. See our earlier editions.Anyone interested in the neutron should look at these two reviewartiles: D. Dubbers and M.G. Shmidt, \The neutron and its rolein osmology and partile physis," Reviews of Modern Physis 838383831111 (2011); and F.E. Wietfeldt and G.L. Greene, \The neutronlifetime," Reviews of Modern Physis 83838383 1173 (2011).n MASS (atomi mass units u)n MASS (atomi mass units u)n MASS (atomi mass units u)n MASS (atomi mass units u)The mass is known muh more preisely in u (atomi mass units) than inMeV. See the next data blok.VALUE (u) DOCUMENT ID TECN COMMENT1.00866491588±0.000000000491.00866491588±0.000000000491.00866491588±0.000000000491.00866491588±0.00000000049 MOHR 16 RVUE 2014 CODATA value
• • • We do not use the following data for averages, �ts, limits, et. • • •1.00866491600±0.00000000043 MOHR 12 RVUE 2010 CODATA value1.00866491597±0.00000000043 MOHR 08 RVUE 2006 CODATA value1.00866491560±0.00000000055 MOHR 05 RVUE 2002 CODATA value1.00866491578±0.00000000055 MOHR 99 RVUE 1998 CODATA value1.008665904 ±0.000000014 COHEN 87 RVUE 1986 CODATA valuen MASS (MeV)n MASS (MeV)n MASS (MeV)n MASS (MeV)The mass is known muh more preisely in u (atomi mass units) than inMeV. The onversion from u to MeV, 1 u = 931.494 0054(57)) MeV/2(MOHR 16, the 2014 CODATA value), involves the relatively poorly knowneletroni harge.VALUE (MeV) DOCUMENT ID TECN COMMENT939.5654133±0.0000058939.5654133±0.0000058939.5654133±0.0000058939.5654133±0.0000058 MOHR 16 RVUE 2014 CODATA value
• • • We do not use the following data for averages, �ts, limits, et. • • •939.565379 ±0.000021 MOHR 12 RVUE 2010 CODATA value939.565346 ±0.000023 MOHR 08 RVUE 2006 CODATA value939.565360 ±0.000081 MOHR 05 RVUE 2002 CODATA value939.565331 ±0.000037 1 KESSLER 99 SPEC np → d γ939.565330 ±0.000038 MOHR 99 RVUE 1998 CODATA value939.56565 ±0.00028 2,3 DIFILIPPO 94 TRAP Penning trap939.56563 ±0.00028 COHEN 87 RVUE 1986 CODATA value939.56564 ±0.00028 3,4 GREENE 86 SPEC np → d γ939.5731 ±0.0027 3 COHEN 73 RVUE 1973 CODATA value



1653165316531653See key on page 885 Baryon Partile Listingsn1We use the 1998 CODATA u-to-MeV onversion fator (see the heading above) toget this mass in MeV from the muh more preisely measured KESSLER 99 value of1.00866491637 ± 0.00000000082 u.2The mass is known muh more preisely in u: m = 1.0086649235 ± 0.0000000023 u.We use the 1986 CODATA onversion fator to get the mass in MeV.3These determinations are not independent of the mn − mp measurements below.4The mass is known muh more preisely in u: m = 1.008664919 ± 0.000000014 u.n MASSn MASSn MASSn MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT939.485±0.051939.485±0.051939.485±0.051939.485±0.051 59 1 CRESTI 86 HBC pp → nn1This is a orreted result (see the erratum). The error is statistial. The maximumsystemati error is 0.029 MeV. (mn − mn )/ mn(mn − mn )/ mn(mn − mn )/ mn(mn − mn )/ mnA test of CPT invariane. Calulated from the n and n masses, above.VALUE DOCUMENT ID(9±6)× 10−5 OUR EVALUATION(9±6)× 10−5 OUR EVALUATION(9±6)× 10−5 OUR EVALUATION(9±6)× 10−5 OUR EVALUATION mn − mpmn − mpmn − mpmn − mpVALUE (MeV) DOCUMENT ID TECN COMMENT1.29333205±0.000000511.29333205±0.000000511.29333205±0.000000511.29333205±0.00000051 1 MOHR 16 RVUE 2014 CODATA value
• • • We do not use the following data for averages, �ts, limits, et. • • •1.29333217±0.00000042 2 MOHR 12 RVUE 2010 CODATA value1.29333214±0.00000043 3 MOHR 08 RVUE 2006 CODATA value1.2933317 ±0.0000005 4 MOHR 05 RVUE 2002 CODATA value1.2933318 ±0.0000005 5 MOHR 99 RVUE 1998 CODATA value1.293318 ±0.000009 6 COHEN 87 RVUE 1986 CODATA value1.2933328 ±0.0000072 GREENE 86 SPEC np → d γ1.293429 ±0.000036 COHEN 73 RVUE 1973 CODATA value1The 2014 CODATA mass di�erene in u is mn − mp = 1.001 388 449 00(51)× 10−3u.2The 2010 CODATA mass di�erene in u is mn − mp = 1.388 449 19(45) × 10−3u.3 Calulated by us from the MOHR 08 ratio mn/mp = 1.00137841918(46). In u, mn −mp = 1.38844920(46) × 10−3 u.4Calulated by us from the MOHR 05 ratio mn/mp = 1.00137841870 ± 0.00000000058.In u, mn − mp = (1.3884487 ± 0.0000006) × 10−3 u.5Calulated by us from the MOHR 99 ratio mn/mp = 1.00137841887 ± 0.00000000058.In u, mn − mp = (1.3884489 ± 0.0000006) × 10−3 u.6Calulated by us from the COHEN 87 ratio mn/mp = 1.001378404 ± 0.000000009. Inu, mn − mp = 0.001388434 ± 0.000000009 u.n MEAN LIFEn MEAN LIFEn MEAN LIFEn MEAN LIFELimits on lifetimes for bound neutrons are given in the setion\p PARTIALMEAN LIVES."We average the best seven measurements. The result, 880.2 ± 1.0 s(inluding a sale fator of 1.9), is 5.5 seonds lower than the value wegave in 2010|a drop of 6.9 old and 5.5 new standard deviations.For a full review of all matters onerning the neutron lifetime, see F.E.Wietfeldt and G.L. Greene, \The neutron lifetime," Reviews of ModernPhysis 83838383 1173 (2011). In partiular, there is a full disussion of theexperimental methods and results; and an average lifetime is obtainedmaking several di�erent seletions of the results then available.VALUE (s) DOCUMENT ID TECN COMMENT880.2± 1.0 OUR AVERAGE880.2± 1.0 OUR AVERAGE880.2± 1.0 OUR AVERAGE880.2± 1.0 OUR AVERAGE Error inludes sale fator of 1.9. See the ideogram below.880.2± 1.2 1 ARZUMANOV 15 CNTR UCN double bottle887.7± 1.2± 1.9 2 YUE 13 CNTR In-beam n, trapped p882.5± 1.4± 1.5 3 STEYERL 12 CNTR UCN material bottle880.7± 1.3± 1.2 PICHLMAIER 10 CNTR UCN material bottle878.5± 0.7± 0.3 SEREBROV 05 CNTR UCN gravitational trap889.2± 3.0± 3.8 BYRNE 96 CNTR Penning trap882.6± 2.7 4 MAMPE 93 CNTR UCN material bottle
• • • We do not use the following data for averages, �ts, limits, et. • • •881.6± 0.8± 1.9 5 ARZUMANOV 12 CNTR See ARZUMANOV 15886.3± 1.2± 3.2 NICO 05 CNTR See YUE 13886.8± 1.2± 3.2 DEWEY 03 CNTR See NICO 05885.4± 0.9± 0.4 ARZUMANOV 00 CNTR See ARZUMANOV 12888.4± 3.1± 1.1 6 NESVIZHEV... 92 CNTR UCN material bottle888.4± 2.9 ALFIMENKOV 90 CNTR See NESVIZHEVSKII 92893.6± 3.8± 3.7 BYRNE 90 CNTR See BYRNE 96878 ±27 ±14 KOSSAKOW... 89 TPC Pulsed beam887.6± 3.0 MAMPE 89 CNTR See STEYERL 12877 ±10 PAUL 89 CNTR Magneti storage ring876 ±10 ±19 LAST 88 SPEC Pulsed beam891 ± 9 SPIVAK 88 CNTR Beam903 ±13 KOSVINTSEV 86 CNTR UCN material bottle937 ±18 7 BYRNE 80 CNTR875 ±95 KOSVINTSEV 80 CNTR881 ± 8 BONDAREN... 78 CNTR See SPIVAK 88918 ±14 CHRISTENSEN72 CNTR

WEIGHTED AVERAGE
880.2±1.0 (Error scaled by 1.9)

MAMPE 93 CNTR 0.8
BYRNE 96 CNTR
SEREBROV 05 CNTR 4.9
PICHLMAIER 10 CNTR 0.1
STEYERL 12 CNTR 1.3
YUE 13 CNTR 11.2
ARZUMANOV 15 CNTR 0.0

χ2

      18.2
(Confidence Level = 0.0027)

875 880 885 890 895 900neutron mean life (s)1ARZUMANOV 15 is a reanalysis of their 2008{2010 dataset, with improved systematiorretions of of ARZUMANOV 00 and ARZUMANOV 12.2YUE 13 di�ers from NICO 05 in that a di�erent and better method was used to measurethe neutron density in the �duial volume. This shifted the lifetime by +1.4 seonds andredued the previously largest soure of systemati unertainty by a fator of �ve.3 STEYERL 12 is a detailed reanalysis of neutron storage loss orretions to the raw dataof MAMPE 89, and it replaes that value.4 IGNATOVICH 95 alls into question some of the orretions and averaging proeduresused by MAMPE 93. The response, BONDARENKO 96, denies the validity of theritiisms.5ARZUMANOV 12 reanalyzes its systemati orretions in ARZUMANOV 00 and obtainsthis orreted value.6The NESVIZHEVSKII 92 measurement has been withdrawn by A. Serebrov.7The BYRNE 80 measurement has been withdrawn (J. Byrne, private ommuniation,1990). n MAGNETIC MOMENTn MAGNETIC MOMENTn MAGNETIC MOMENTn MAGNETIC MOMENTSee the \Note on Baryon Magneti Moments" in the � Listings.VALUE (µN ) DOCUMENT ID TECN COMMENT
−1.91304273±0.00000045−1.91304273±0.00000045−1.91304273±0.00000045−1.91304273±0.00000045 MOHR 16 RVUE 2014 CODATA value
• • • We do not use the following data for averages, �ts, limits, et. • • •
−1.91304272±0.00000045 MOHR 12 RVUE 2010 CODATA value
−1.91304273±0.00000045 MOHR 08 RVUE 2006 CODATA value
−1.91304273±0.00000045 MOHR 05 RVUE 2002 CODATA value
−1.91304272±0.00000045 MOHR 99 RVUE 1998 CODATA value
−1.91304275±0.00000045 COHEN 87 RVUE 1986 CODATA value
−1.91304277±0.00000048 1 GREENE 82 MRS1GREENE 82 measures the moment to be (1.04187564 ± 0.00000026) × 10−3 Bohrmagnetons. The value above is obtained by multiplying this bymp/me = 1836.152701±0.000037 (the 1986 CODATA value from COHEN 87).n ELECTRIC DIPOLE MOMENTn ELECTRIC DIPOLE MOMENTn ELECTRIC DIPOLE MOMENTn ELECTRIC DIPOLE MOMENTA nonzero value is forbidden by both T invariane and P invariane. Anumber of early results have been omitted. See RAMSEY 90, GOLUB 94,and LAMOREAUX 09 for reviews.The results are upper limits on ∣∣dn∣∣.VALUE (10−25 e m) CL% DOCUMENT ID TECN COMMENT
< 0.30< 0.30< 0.30< 0.30 90 PENDLEBURY 15 MRS d = (−0.21 ± 1.82)× 10−26
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 0.22 95 1 SAHOO 17 199Hg atom EDM + theory
< 0.16 95 GRANER 16 MRS 199Hg atom EDM + theory
< 0.55 90 SEREBROV 15 MRS UCN's, hν = 2µnB ± 2dnE
< 0.55 90 2 SEREBROV 14 MRS See SEREBROV 15
< 0.29 90 3 BAKER 06 MRS See PENDLEBURY 15
< 0.63 90 4 HARRIS 99 MRS d = (−0.1 ± 0.36) × 10−25
< 0.97 90 ALTAREV 96 MRS See SEREBROV 14
< 1.1 95 ALTAREV 92 MRS See ALTAREV 96
< 1.2 95 SMITH 90 MRS See HARRIS 99
< 2.6 95 ALTAREV 86 MRS d = (−1.4 ± 0.6) × 10−250.3 ±4.8 PENDLEBURY 84 MRS Ultraold neutrons
< 6 90 ALTAREV 81 MRS d = (2.1 ± 2.4)× 10−25
<16 90 ALTAREV 79 MRS d = (4.0 ± 7.5)× 10−251SAHOO 17 develops theory to alulate this limit from the measured limit by GRANER 16of the 199Hg atom EDM.2SEREBROV 14 inludes the data of ALTAREV 96.3 LAMOREAUX 07 faults BAKER 06 for not inluding in the estimate of systemati erroran e�et due to the Earth's rotation. BAKER 07 replies (1) that the e�et was inludedimpliitly in the analysis and (2) that further analysis on�rms that the BAKER 06 limitis orret as is. See also SILENKO 07.



1654165416541654BaryonPartile Listingsn4This HARRIS 99 result inludes the result of SMITH 90. However, the averaging of theresults of these two experiments has been ritiized by LAMOREAUX 00.n MEAN-SQUARE CHARGE RADIUSn MEAN-SQUARE CHARGE RADIUSn MEAN-SQUARE CHARGE RADIUSn MEAN-SQUARE CHARGE RADIUSThe mean-square harge radius of the neutron, 〈r2n〉, is related to theneutron-eletron sattering length bne by 〈r2n〉 = 3(mea0/mn)bne ,where me and mn are the masses of the eletron and neutron, and a0 isthe Bohr radius. Numerially, 〈r2n〉 = 86.34 bne , if we use a0 for a nuleuswith in�nite mass.VALUE (fm2) DOCUMENT ID COMMENT
−0.1161±0.0022 OUR AVERAGE−0.1161±0.0022 OUR AVERAGE−0.1161±0.0022 OUR AVERAGE−0.1161±0.0022 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogrambelow.
−0.115 ±0.002 ±0.003 KOPECKY 97 ne sattering (Pb)
−0.124 ±0.003 ±0.005 KOPECKY 97 ne sattering (Bi)
−0.114 ±0.003 KOESTER 95 ne sattering (Pb, Bi)
−0.134 ±0.009 ALEKSANDR...86 ne sattering (Bi)
−0.115 ±0.003 1 KROHN 73 ne sattering (Ne, Ar, Kr, Xe)
• • • We do not use the following data for averages, �ts, limits, et. • • •

−0.117 +0.007
−0.011 BELUSHKIN 07 Dispersion analysis

−0.113 ±0.003 ±0.004 KOPECKY 95 ne sattering (Pb)
−0.114 ±0.003 KOESTER 86 ne sattering (Pb, Bi)
−0.118 ±0.002 KOESTER 76 ne sattering (Pb)
−0.120 ±0.002 KOESTER 76 ne sattering (Bi)
−0.116 ±0.003 KROHN 66 ne sattering (Ne, Ar, Kr, Xe)1This value is as orreted by KOESTER 76.

WEIGHTED AVERAGE
-0.1161±0.0022 (Error scaled by 1.3)

KROHN 73 0.1
ALEKSANDR... 86 3.9
KOESTER 95 0.5
KOPECKY 97 1.8
KOPECKY 97 0.1

χ2

       6.5
(Confidence Level = 0.164)

-0.15 -0.14 -0.13 -0.12 -0.11 -0.1 -0.09n mean-square harge radiusn MAGNETIC RADIUSn MAGNETIC RADIUSn MAGNETIC RADIUSn MAGNETIC RADIUSThis is the rms magneti radius, √〈r2
M

〉.VALUE (fm) DOCUMENT ID COMMENT0.864+0.009
−0.008 OUR AVERAGE0.864+0.009
−0.008 OUR AVERAGE0.864+0.009
−0.008 OUR AVERAGE0.864+0.009
−0.008 OUR AVERAGE0.89 ±0.03 EPSTEIN 14 Using e p, e n, ππ data0.862+0.009
−0.008 BELUSHKIN 07 Dispersion analysisn ELECTRIC POLARIZABILITY αnn ELECTRIC POLARIZABILITY αnn ELECTRIC POLARIZABILITY αnn ELECTRIC POLARIZABILITY αnFollowing is the eletri polarizability αn de�ned in terms of the induedeletri dipole moment by DDDD = 4πǫ0αnEEEE. For a review, see SCHMIED-MAYER 89.For very omplete reviews of the polarizability of the nuleon and Comptonsattering, see SCHUMACHER 05 and GRIESSHAMMER 12.VALUE (10−4 fm3) DOCUMENT ID TECN COMMENT11.8 ± 1.1 OUR AVERAGE11.8 ± 1.1 OUR AVERAGE11.8 ± 1.1 OUR AVERAGE11.8 ± 1.1 OUR AVERAGE11.55± 1.25±0.8 MYERS 14 CNTR γ d → γ d12.5 ± 1.8 +1.6

−1.3 1 KOSSERT 03 CNTR γ d → γ pn12.0 ± 1.5 ±2.0 SCHMIEDM... 91 CNTR n Pb transmission10.7 + 3.3
−10.7 ROSE 90B CNTR γ d → γ np

• • • We do not use the following data for averages, �ts, limits, et. • • •8.8 ± 2.4 ±3.0 2 LUNDIN 03 CNTR γ d → γ d13.6 3 KOLB 00 CNTR γ d → γ np0.0 ± 5.0 4 KOESTER 95 CNTR n Pb, n Bi transmission11.7 + 4.3
−11.7 ROSE 90 CNTR See ROSE 90B8 ±10 KOESTER 88 CNTR n Pb, n Bi transmission12 ±10 SCHMIEDM... 88 CNTR n Pb, n C transmission

1KOSSERT 03 gets αn − βn =(9.8 ± 3.6+2.1
−1.1 ± 2.2) × 10−4 fm3, and uses αn + βn= (15.2 ± 0.5) × 10−4 fm3 from LEVCHUK 00. Thus the errors on αn and βn areanti-orrelated.2 LUNDIN 03 measures αN − βN = (6.4 ± 2.4) × 10−4 fm3 and uses aurate valuesfor αp and αp and a preise sum-rule result for αn + βn. The seond error is a modelunertainty, and errors on αn and βn are antiorrelated. The data from this paper aerinluded in the analysis of MYERS 14.3KOLB 00 obtains this value with a lower limit of 7.6×10−4 fm3 but no upper limit fromthis experiment alone. Combined with results of ROSE 90, the 1-σ range is (7.6{14.0)×10−4 fm3.4KOESTER 95 uses natural Pb and the isotopes 208, 207, and 206. See this paper for adisussion of methods used by various groups to extrat αn from data.n MAGNETIC POLARIZABILITY βnn MAGNETIC POLARIZABILITY βnn MAGNETIC POLARIZABILITY βnn MAGNETIC POLARIZABILITY βnVALUE (10−4 fm3) DOCUMENT ID TECN COMMENT3.7 ±1.2 OUR AVERAGE3.7 ±1.2 OUR AVERAGE3.7 ±1.2 OUR AVERAGE3.7 ±1.2 OUR AVERAGE3.65±1.25±0.8 MYERS 14 CNTR γ d → γ d2.7 ±1.8 +1.3

−1.6 1 KOSSERT 03 CNTR γ d → γ pn6.5 ±2.4 ±3.0 2 LUNDIN 03 CNTR γ d → γ d
• • • We do not use the following data for averages, �ts, limits, et. • • •1.6 3 KOLB 00 CNTR γ d → γ np1KOSSERT 03 gets αn − βn =(9.8 ± 3.6+2.1

−1.1 ± 2.2) × 10−4 fm3, and uses αn + βn= (15.2 ± 0.5) × 10−4 fm3 from LEVCHUK 00. Thus the errors on αn and βn areanti-orrelated.2 LUNDIN 03 measures αN − βN = (6.4 ± 2.4) × 10−4 fm3 and uses aurate valuesfor αp and αp and a preise sum-rule result for αn + βn. The seond error is a modelunertainty, and errors on αn and βn are antiorrelated.3KOLB 00 obtains this value with an upper limit of 7.6×10−4 fm3 but no lower limit fromthis experiment alone. Combined with results of ROSE 90, the 1-σ range is (1.2{7.6)×10−4 fm3. n CHARGEn CHARGEn CHARGEn CHARGESee also \∣∣qp + qe ∣∣/e" in the proton Listings.VALUE (10−21 e) DOCUMENT ID TECN COMMENT
− 0.2± 0.8 OUR AVERAGE− 0.2± 0.8 OUR AVERAGE− 0.2± 0.8 OUR AVERAGE− 0.2± 0.8 OUR AVERAGE
− 0.1± 1.1 1 BRESSI 11 Neutrality of SF6
− 0.4± 1.1 2 BAUMANN 88 Cold n deetion
• • • We do not use the following data for averages, �ts, limits, et. • • •
−15 ±22 3 GAEHLER 82 CNTR Cold n deetion1As a limit, this BRESSI 11 value is < 1× 10−21 e.2The BAUMANN 88 error ±1.1 gives the 68% CL limits about the the value −0.4.3The GAEHLER 82 error ±22 gives the 90% CL limits about the the value −15.LIMIT ON nn OSCILLATIONSLIMIT ON nn OSCILLATIONSLIMIT ON nn OSCILLATIONSLIMIT ON nn OSCILLATIONSMean Time for nn Transition in VauumMean Time for nn Transition in VauumMean Time for nn Transition in VauumMean Time for nn Transition in VauumA test of �B=2 baryon number nononservation. MOHAPATRA 80 and MOHAPA-TRA 89 disuss the theoretial motivations for looking for nn osillations. DOVER 83and DOVER 85 give phenomenologial analyses. The best limits ome from lookingfor the deay of neutrons bound in nulei. However, these analyses require model-dependent orretions for nulear e�ets. See KABIR 83, DOVER 89, ALBERICO 91,and GAL 00 for disussions. Diret searhes for n → n transitions using reator neu-trons are leaner but give somewhat poorer limits. We inlude limits for both free andbound neutrons in the Summary Table. See MOHAPATRA 09 and PHILLIPS 16 forreent reviews.VALUE (s) CL% DOCUMENT ID TECN COMMENT
>2.7 × 108>2.7 × 108>2.7 × 108>2.7 × 108 90 ABE 15C CNTR n bound in oxygen
>8.6 × 107>8.6 × 107>8.6 × 107>8.6 × 107 90 BALDO-... 94 CNTR Reator (free) neutrons
• • • We do not use the following data for averages, �ts, limits, et. • • •
>1.37× 108 90 1 AHARMIM 17 SNO n bound in deuteron
>1.3 × 108 90 CHUNG 02B SOU2 n bound in iron
>1 × 107 90 BALDO-... 90 CNTR See BALDO-CEOLIN 94
>1.2 × 108 90 BERGER 90 FREJ n bound in iron
>4.9 × 105 90 BRESSI 90 CNTR Reator neutrons
>4.7 × 105 90 BRESSI 89 CNTR See BRESSI 90
>1.2 × 108 90 TAKITA 86 CNTR n bound in oxygen
>1 × 106 90 FIDECARO 85 CNTR Reator neutrons
>8.8 × 107 90 PARK 85B CNTR
>3 × 107 BATTISTONI 84 NUSX
> 0.27{1.1× 108 JONES 84 CNTR
>2 × 107 CHERRY 83 CNTR1The AHARMIM 17 value is an unbounded limit (it does not assume a positive lifetime).The bounded limit is 1.23× 108 se.LIMIT ON nn′ OSCILLATIONSLIMIT ON nn′ OSCILLATIONSLIMIT ON nn′ OSCILLATIONSLIMIT ON nn′ OSCILLATIONSLee and Yang (LEE 56) proposed the existene of mirror world in anattempt to restore global parity symmetry. See BEREZHIANI 06 for areent disussion.VALUE (s) CL% DOCUMENT ID TECN COMMENT
>414>414>414>414 90 SEREBROV 08 CNTR UCN, B �eld on & o�



1655165516551655See key on page 885 Baryon Partile Listingsn
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 12 95 1 ALTAREV 09A CNTR UCN, san 0 ≤ B ≤ 12.5 µT
>103 95 BAN 07 CNTR UCN, B �eld on & o�1Losses of neutrons due to osillations to mirror neutrons would be maximal when themagneti �elds B and B′ in the two worlds were equal. Hene the san over B byALTAREV 09A: the limit applies for any B′ over the given range. At B′ = 0, the limitis 141 s (95% CL). n DECAY MODESn DECAY MODESn DECAY MODESn DECAY MODESMode Fration (�i /�) Con�dene level�1 pe−νe 100 %�2 p e−νe γ [a℄ ( 9.2±0.7)× 10−3�3 hydrogen-atom νeCharge onservation (Q) violating modeCharge onservation (Q) violating modeCharge onservation (Q) violating modeCharge onservation (Q) violating mode�4 pνe νe Q < 8 × 10−27 68%[a℄ This limit is for γ energies between 0.4 and 782 keV.n BRANCHING RATIOSn BRANCHING RATIOSn BRANCHING RATIOSn BRANCHING RATIOS�(p e−νe γ)/�total �2/��(p e−νe γ)/�total �2/��(pe−νe γ)/�total �2/��(pe−νe γ)/�total �2/�VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT9.17±0.24±0.649.17±0.24±0.649.17±0.24±0.649.17±0.24±0.64 1 BALES 16 RDK2 Two di�erent set-ups
• • • We do not use the following data for averages, �ts, limits, et. • • •3.09±0.11±0.30 2 COOPER 10 CNTR See BALES 163.13±0.11±0.33 NICO 06 CNTR See COOPER 10
<6.9 90 3 BECK 02 CNTR γ, p, e− oinidene1BALES 16 gets a branhing fration of (5.82 ± 0.23 ± 0.62)×10−3 for a photon energyrange 0.4 to 14.0 keV, and with a di�erent detetor array, (3.35 ± 0.05 ± 0.15)× 10−3for 14.1 to 782 keV. Our result above is the sum; the error on the sum is ompletelydominated by the error on the lower range.2This COOPER 10 result is for γ energies between 15 and 340 keV.3This BECK 02 limit is for γ energies between 35 and 100 keV.�(hydrogen-atom νe)/�total �3/��(hydrogen-atom νe)/�total �3/��(hydrogen-atom νe)/�total �3/��(hydrogen-atom νe)/�total �3/�VALUE CL% DOCUMENT ID TECN
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3× 10−2 95 1 GREEN 90 RVUE1GREEN 90 infers that τ(hydrogen-atomνe ) > 3× 104 s by omparing neutron lifetimemeasurements made in storage experiments with those made in β-deay experiments.However, the result depends sensitively on the lifetime measurements, and does not ofourse take into aount more reent measurements of same.�(pνe νe)/�total �4/��(pνe νe)/�total �4/��(pνe νe)/�total �4/��(pνe νe)/�total �4/�Forbidden by harge onservation.VALUE CL% DOCUMENT ID TECN COMMENT
<8 × 10−27<8 × 10−27<8 × 10−27<8 × 10−27 68 1 NORMAN 96 RVUE 71Ga → 71Ge neutrals
• • • We do not use the following data for averages, �ts, limits, et. • • •
<9.7× 10−18 90 ROY 83 CNTR 113Cd → 113mInneut.
<7.9× 10−21 VAIDYA 83 CNTR 87Rb → 87mSrneut.
<9 × 10−24 90 BARABANOV 80 CNTR 71Ga → 71GeX
<3 × 10−19 NORMAN 79 CNTR 87Rb → 87mSrneut.1NORMAN 96 gets this limit by attributing SAGE and GALLEX ounting rates to theharge-nononserving transition 71Ga → 71Ge+neutrals rather than to solar-neutrinoreations.
See the related review(s):Baryon Deay Parametersn → pe− νe DECAY PARAMETERSn → pe− νe DECAY PARAMETERSn → pe− νe DECAY PARAMETERSn → pe− νe DECAY PARAMETERSSee the above \Note on Baryon Deay Parameters." For disussions ofreent results, see the referenes ited at the beginning of the setion onthe neutron mean life. For disussions of the values of the weak ou-pling onstants gA and gV obtained using the neutron lifetime and asym-metry parameter A, omparisons with other methods of obtaining theseonstants, and impliations for partile physis and for astrophysis, seeDUBBERS 91 and WOOLCOCK 91. For tests of the V−A theory ofneutron deay, see EROZOLIMSKII 91B, MOSTOVOI 96, NICO 05, SEV-ERIJNS 06, and ABELE 08.
λ ≡ gA / gVλ ≡ gA / gVλ ≡ gA / gVλ ≡ gA / gVVALUE DOCUMENT ID TECN COMMENT
−1.2724 ±0.0023 OUR AVERAGE−1.2724 ±0.0023 OUR AVERAGE−1.2724 ±0.0023 OUR AVERAGE−1.2724 ±0.0023 OUR AVERAGE Error inludes sale fator of 2.2. See the ideogrambelow.
−1.284 ±0.014 1 DARIUS 17 SPEC Cold n, unpolarized
−1.2755 ±0.0030 2 MENDENHALL13 UCNA Ultraold n, polarized
−1.2748 ±0.0008 +0.0010

−0.0011 3 MUND 13 SPEC Cold n, polarized
−1.275 ±0.006 ±0.015 SCHUMANN 08 CNTR Cold n, polarized
−1.2686 ±0.0046 ±0.0007 4 MOSTOVOI 01 CNTR A and B × polariza-tions
−1.266 ±0.004 LIAUD 97 TPC Cold n, polarized, A
−1.2594 ±0.0038 5 YEROZLIM... 97 CNTR Cold n, polarized, A
−1.262 ±0.005 BOPP 86 SPEC Cold n, polarized, A

• • • We do not use the following data for averages, �ts, limits, et. • • •

−1.27590±0.00239+0.00331
−0.00377 6 PLASTER 12 UCNA See MENDENHALL 13

−1.27590+0.00409
−0.00445 LIU 10 UCNA See PLASTER 12

−1.2739 ±0.0019 7 ABELE 02 SPEC See MUND 13
−1.274 ±0.003 ABELE 97D SPEC Cold n, polarized, A
−1.266 ±0.004 SCHRECK... 95 TPC See LIAUD 97
−1.2544 ±0.0036 EROZOLIM... 91 CNTR See YEROZOLIM-SKY 97
−1.226 ±0.042 MOSTOVOY 83 RVUE
−1.261 ±0.012 EROZOLIM... 79 CNTR Cold n, polarized, A
−1.259 ±0.017 8 STRATOWA 78 CNTR p reoil spetrum, a
−1.263 ±0.015 EROZOLIM... 77 CNTR See EROZOLIMSKII 79
−1.250 ±0.036 8 DOBROZE... 75 CNTR See STRATOWA 78
−1.258 ±0.015 9 KROHN 75 CNTR Cold n, polarized, A
−1.263 ±0.016 10 KROPF 74 RVUE n deay alone
−1.250 ±0.009 10 KROPF 74 RVUE n deay + nulear ft

WEIGHTED AVERAGE
-1.2724±0.0023 (Error scaled by 2.2)

BOPP 86 SPEC 4.3
YEROZLIM... 97 CNTR 11.7
LIAUD 97 TPC 2.5
MOSTOVOI 01 CNTR 0.7
SCHUMANN 08 CNTR
MUND 13 SPEC 3.6
MENDENHALL 13 UCNA 1.1
DARIUS 17 SPEC

χ2

      23.8
(Confidence Level = 0.0002)

-1.29 -1.28 -1.27 -1.26 -1.25 -1.24

λ ≡ gA / gV1DARIUS 17 alulates this value from the measurement of the a parameter (see below).2MENDENHALL 13 gets A = −0.11954 ± 0.00055 ± 0.00098 and λ = −1.2756 ±0.0030. We quote the nearly idential values that inlude the earlier UCNA measurement(PLASTER 12), with a orretion to that result.3This MUND 13 value inludes earlier PERKEO II measurements (ABELE 02 andABELE 97D).4MOSTOVOI 01 measures the two P-odd orrelations A and B, or rather SA and SB,where S is the n polarization, in free neutron deay.5YEROZOLIMSKY 97 makes a orretion to the EROZOLIMSKII 91 value.6This PLASTER 12 value is idential with that given in LIU 10, but the experiment isnow desribed in detail.7This is the ombined result of ABELE 02 and ABELE 97D.8These experiments measure the absolute value of gA/gV only.9KROHN 75 inludes events of CHRISTENSEN 70.10KROPF 74 reviews all data through 1972.e− ASYMMETRY PARAMETER Ae− ASYMMETRY PARAMETER Ae− ASYMMETRY PARAMETER Ae− ASYMMETRY PARAMETER AThis is the neutron-spin eletron-momentum orrelation oeÆient. Unless otherwisenoted, the values are orreted for radiative e�ets and weak magnetism. In theStandard Model, A is related to λ ≡ gA/gV by A = −2 λ (λ + 1) / (1 + 3λ2); thisassumes that gA and gV are real.VALUE DOCUMENT ID TECN COMMENT
−0.1184 ±0.0010 OUR AVERAGE−0.1184 ±0.0010 OUR AVERAGE−0.1184 ±0.0010 OUR AVERAGE−0.1184 ±0.0010 OUR AVERAGE Error inludes sale fator of 2.4. See the ideogrambelow.
−0.11952±0.00110 1 MENDENHALL13 UCNA Ultraold n, polarized
−0.11926±0.00031+0.00036

−0.00042 2 MUND 13 SPEC Cold n, polarized
−0.1160 ±0.0009 ±0.0012 LIAUD 97 TPC Cold n, polarized
−0.1135 ±0.0014 3 YEROZLIM... 97 CNTR Cold n, polarized
−0.1146 ±0.0019 BOPP 86 SPEC Cold n, polarized
• • • We do not use the following data for averages, �ts, limits, et. • • •

−0.11966±0.00089+0.00123
−0.00140 4 PLASTER 12 UCNA See MENDENHALL 13

−0.11966±0.00089+0.00123
−0.00140 LIU 10 UCNA See PLASTER 12

−0.1138 ±0.0046 ±0.0021 PATTIE 09 SPEC Ultraold n, polarized
−0.1189 ±0.0007 5 ABELE 02 SPEC See MUND 13
−0.1168 ±0.0017 6 MOSTOVOI 01 CNTR Inferred
−0.1189 ±0.0012 ABELE 97D SPEC Cold n, polarized
−0.1160 ±0.0009 ±0.0011 SCHRECK... 95 TPC See LIAUD 97
−0.1116 ±0.0014 EROZOLIM... 91 CNTR See YEROZOLIM-SKY 97
−0.114 ±0.005 7 EROZOLIM... 79 CNTR Cold n, polarized
−0.113 ±0.006 7 KROHN 75 CNTR Cold n, polarized1MENDENHALL 13 gets A = −0.11954 ± 0.00055 ± 0.00098 and λ = −1.2756 ±0.0030. We quote the nearly idential values that inlude the earlier UCNA measurement(PLASTER 12), with a orretion to that result.



1656165616561656Baryon Partile Listingsn2This MUND 13 value inludes earlier PERKEO II measurements (ABELE 02 andABELE 97D), with a orretion to those results.3YEROZOLIMSKY 97 makes a orretion to the EROZOLIMSKII 91 value.4This PLASTER 12 value is idential with that given in LIU 10, but the experiment isnow desribed in detail.5This is the ombined result of ABELE 02 and ABELE 97D.6MOSTOVOI 01 alulates this from its measurement of λ=gA/gV above.7These results are not orreted for radiative e�ets and weak magnetism, but the or-retions are small ompared to the errors.
WEIGHTED AVERAGE
-0.1184±0.0010 (Error scaled by 2.4)

BOPP 86 SPEC 4.0
YEROZLIM... 97 CNTR 12.3
LIAUD 97 TPC 2.6
MUND 13 SPEC 3.1
MENDENHALL 13 UCNA 1.0

χ2

      23.1
(Confidence Level = 0.0001)

-0.125 -0.12 -0.115 -0.11 -0.105e− asymmetry parameter A
νe ASYMMETRY PARAMETER Bνe ASYMMETRY PARAMETER Bνe ASYMMETRY PARAMETER Bνe ASYMMETRY PARAMETER BThis is the neutron-spin antineutrino-momentum orrelation oeÆient. In the Stan-dard Model, B is related to λ ≡ gA/gV by B = 2λ(λ − 1) / (1 + 3λ2); this assumesthat gA and gV are real.VALUE DOCUMENT ID TECN COMMENT0.9807±0.0030 OUR AVERAGE0.9807±0.0030 OUR AVERAGE0.9807±0.0030 OUR AVERAGE0.9807±0.0030 OUR AVERAGE0.9802±0.0034±0.0036 SCHUMANN 07 CNTR Cold n, polarized0.967 ±0.006 ±0.010 KREUZ 05 CNTR Cold n, polarized0.9801±0.0046 SEREBROV 98 CNTR Cold n, polarized0.9894±0.0083 KUZNETSOV 95 CNTR Cold n, polarized1.00 ±0.05 CHRISTENSEN70 CNTR Cold n, polarized0.995 ±0.034 EROZOLIM... 70C CNTR Cold n, polarized
• • • We do not use the following data for averages, �ts, limits, et. • • •0.9876±0.0004 1 MOSTOVOI 01 CNTR Inferred1MOSTOVOI 01 alulates this from its measurement of λ=gA/gV above.PROTON ASYMMETRY PARAMETER CPROTON ASYMMETRY PARAMETER CPROTON ASYMMETRY PARAMETER CPROTON ASYMMETRY PARAMETER CDesribes the orrelation between the neutron spin and the proton momentum. In theStandard Model, C is related to λ ≡ gA/gV by C = −xc (A + B) = xc 4λ/(1 +3λ2), where xc = 0.27484 is a kinemati fator; this assumes that gA and gV arereal.VALUE DOCUMENT ID TECN COMMENT
−0.2377±0.0010±0.0024−0.2377±0.0010±0.0024−0.2377±0.0010±0.0024−0.2377±0.0010±0.0024 SCHUMANN 08 CNTR Cold n, polarizede-νe ANGULAR CORRELATION COEFFICIENT ae-νe ANGULAR CORRELATION COEFFICIENT ae-νe ANGULAR CORRELATION COEFFICIENT ae-νe ANGULAR CORRELATION COEFFICIENT aFor a review of past experiments and plans for future measurements of the a parameter,see WIETFELDT 05. In the Standard Model, a is related to λ ≡ gA/gV by a = (1

− λ2) / (1 + 3λ2); this assumes that gA and gV are real.VALUE DOCUMENT ID TECN COMMENT
−0.1059±0.0028 OUR AVERAGE−0.1059±0.0028 OUR AVERAGE−0.1059±0.0028 OUR AVERAGE−0.1059±0.0028 OUR AVERAGE
−0.1090±0.0030±0.0028 1 DARIUS 17 SPEC Cold n, unpolarized
−0.1054±0.0055 BYRNE 02 SPEC Proton reoil spetrum
−0.1017±0.0051 STRATOWA 78 CNTR Proton reoil spetrum
−0.091 ±0.039 GRIGOREV 68 SPEC Proton reoil spetrum
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.1045±0.0014 2 MOSTOVOI 01 CNTR Inferred1DARIUS 17 exploits a "wishbone" orrelation, where the p time of ight is orrelatedwith the momentum of the eletron in delayed oinidene.2MOSTOVOI 01 alulates this from its measurement of λ=gA/gV above.
φAV , PHASE OF gA RELATIVE TO gVφAV , PHASE OF gA RELATIVE TO gVφAV , PHASE OF gA RELATIVE TO gVφAV , PHASE OF gA RELATIVE TO gVTime reversal invariane requires this to be 0 or 180◦. This is related to D given inthe next data blok and λ ≡ gA/gV by sin(φAV ) ≡ D(1+3λ2)/2∣∣λ∣∣; this assumesthat gA and gV are real.VALUE (◦) CL% DOCUMENT ID TECN COMMENT180.017±0.026 OUR AVERAGE180.017±0.026 OUR AVERAGE180.017±0.026 OUR AVERAGE180.017±0.026 OUR AVERAGE180.012±0.028 68 CHUPP 12 CNTR Cold n, polarized > 91%180.04 ±0.09 SOLDNER 04 CNTR Cold n, polarized180.08 ±0.13 LISING 00 CNTR Polarized > 93%
• • • We do not use the following data for averages, �ts, limits, et. • • •180.013±0.028 MUMM 11 CNTR See CHUPP 12179.71 ±0.39 EROZOLIM... 78 CNTR Cold n, polarized180.35 ±0.43 EROZOLIM... 74 CNTR Cold n, polarized181.1 ±1.3 1 KROPF 74 RVUE n deay180.14 ±0.22 STEINBERG 74 CNTR Cold n, polarized1KROPF 74 reviews all data through 1972.

TRIPLE CORRELATION COEFFICIENT DTRIPLE CORRELATION COEFFICIENT DTRIPLE CORRELATION COEFFICIENT DTRIPLE CORRELATION COEFFICIENT DThese are measurements of the omponent of n spin perpendiular to the deay planein β deay. Should be zero if T invariane is not violated.VALUE (units 10−4) DOCUMENT ID TECN COMMENT
− 1.2 ± 2.0 OUR AVERAGE− 1.2 ± 2.0 OUR AVERAGE− 1.2 ± 2.0 OUR AVERAGE− 1.2 ± 2.0 OUR AVERAGE
− 0.94± 1.89±0.97 CHUPP 12 CNTR Cold n, polarized > 91%
− 2.8 ± 6.4 ±3.0 SOLDNER 04 CNTR Cold n, polarized
− 6 ±12 ±5 LISING 00 CNTR Polarized > 93%
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 0.96± 1.89±1.01 MUMM 11 CNTR See CHUPP 12+22 ±30 EROZOLIM... 78 CNTR Cold n, polarized
−27 ±50 1 EROZOLIM... 74 CNTR Cold n, polarized
−11 ±17 STEINBERG 74 CNTR Cold n, polarized1EROZOLIMSKII 78 says asymmetri proton losses and nonuniform beam polarizationmay give a systemati error up to 30 × 10−4, thus inreasing the EROZOLIMSKII 74error to 50 × 10−4. STEINBERG 74 and STEINBERG 76 estimate these systematierrors to be insigni�ant in their experiment.TRIPLE CORRELATION COEFFICIENT RTRIPLE CORRELATION COEFFICIENT RTRIPLE CORRELATION COEFFICIENT RTRIPLE CORRELATION COEFFICIENT RAnother test of time-reversal invariane. R measures the polarization of the eletron inthe diretion perpendiular to the plane de�ned by the neutron spin and the eletronmomentum. R = 0 for T invariane.VALUE DOCUMENT ID TECN COMMENT+0.004±0.012±0.005+0.004±0.012±0.005+0.004±0.012±0.005+0.004±0.012±0.005 1 KOZELA 12 CNTR Mott polarimeter
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See the related review(s):N and� ResonanesN(1440) 1/2+ I (JP ) = 12 (12+) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(1440) POLE POSITIONN(1440) POLE POSITIONN(1440) POLE POSITIONN(1440) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1360 to 1380 (≈ 1370) OUR ESTIMATE1360 to 1380 (≈ 1370) OUR ESTIMATE1360 to 1380 (≈ 1370) OUR ESTIMATE1360 to 1380 (≈ 1370) OUR ESTIMATE1369± 3 SOKHOYAN 15A DPWA Multihannel1363± 2±2 1 SVARC 14 L+P πN → πN1375±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1355 ROENCHEN 15A DPWA Multihannel1386 SHKLYAR 13 DPWA Multihannel1370± 4 ANISOVICH 12A DPWA Multihannel1370 SHRESTHA 12A DPWA Multihannel1363±11 BATINIC 10 DPWA πN → Nπ, N η1359 ARNDT 06 DPWA πN → πN, ηN1383 VRANA 00 DPWA Multihannel1385 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT160 to 190 (≈ 175) OUR ESTIMATE160 to 190 (≈ 175) OUR ESTIMATE160 to 190 (≈ 175) OUR ESTIMATE160 to 190 (≈ 175) OUR ESTIMATE189± 5 SOKHOYAN 15A DPWA Multihannel180± 4±5 1 SVARC 14 L+P πN → πN180±40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •215 ROENCHEN 15A DPWA Multihannel277 SHKLYAR 13 DPWA Multihannel190± 7 ANISOVICH 12A DPWA Multihannel214 SHRESTHA 12A DPWA Multihannel151±13 BATINIC 10 DPWA πN → Nπ, N η162 ARNDT 06 DPWA πN → πN, ηN316 VRANA 00 DPWA Multihannel164 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.N(1440) ELASTIC POLE RESIDUEN(1440) ELASTIC POLE RESIDUEN(1440) ELASTIC POLE RESIDUEN(1440) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT46 to 54 (≈ 50) OUR ESTIMATE46 to 54 (≈ 50) OUR ESTIMATE46 to 54 (≈ 50) OUR ESTIMATE46 to 54 (≈ 50) OUR ESTIMATE49±3 SOKHOYAN 15A DPWA Multihannel50±1±2 1 SVARC 14 L+P πN → πN52±5 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •62 ROENCHEN 15A DPWA Multihannel126 SHKLYAR 13 DPWA Multihannel48±3 ANISOVICH 12A DPWA Multihannel44 BATINIC 10 DPWA πN → Nπ, N η38 ARNDT 06 DPWA πN → πN, ηN40 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−100 to −80 (≈ − 90) OUR ESTIMATE−100 to −80 (≈ − 90) OUR ESTIMATE−100 to −80 (≈ − 90) OUR ESTIMATE−100 to −80 (≈ − 90) OUR ESTIMATE
− 82± 5 SOKHOYAN 15A DPWA Multihannel
− 88± 1±2 1 SVARC 14 L+P πN → πN
−100±35 CUTKOSKY 80 IPWA πN → πN
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• • • We do not use the following data for averages, �ts, limits, et. • • •
− 98 ROENCHEN 15A DPWA Multihannel
− 60 SHKLYAR 13 DPWA Multihannel
− 78± 4 ANISOVICH 12A DPWA Multihannel
− 88 BATINIC 10 DPWA πN → Nπ, N η

− 98 ARNDT 06 DPWA πN → πN, ηN1Fit to the amplitudes of HOEHLER 79.N(1440) INELASTIC POLE RESIDUEN(1440) INELASTIC POLE RESIDUEN(1440) INELASTIC POLE RESIDUEN(1440) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1440) → N ηNormalized residue in N π → N(1440) → N ηNormalized residue in N π → N(1440) → N ηNormalized residue in N π → N(1440) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.078 −27 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1440) → �π, P-waveNormalized residue in N π → N(1440) → �π, P-waveNormalized residue in N π → N(1440) → �π, P-waveNormalized residue in N π → N(1440) → �π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.27±0.02 38 ± 5 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.27±0.02 40 ± 5 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1440) → �KNormalized residue in N π → N(1440) → �KNormalized residue in N π → N(1440) → �KNormalized residue in N π → N(1440) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.016 145 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1440) → � KNormalized residue in N π → N(1440) → � KNormalized residue in N π → N(1440) → � KNormalized residue in N π → N(1440) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.027 113 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1440) → N (ππ)I=0S−waveNormalized residue in N π → N(1440) → N (ππ)I=0S−waveNormalized residue in N π → N(1440) → N (ππ)I=0S−waveNormalized residue in N π → N(1440) → N (ππ)I=0S−waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.21±0.04 −136 ± 4 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.21±0.05 −135 ± 7 ANISOVICH 12A DPWA MultihannelN(1440) BREIT-WIGNER MASSN(1440) BREIT-WIGNER MASSN(1440) BREIT-WIGNER MASSN(1440) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1410 to 1470 (≈ 1440) OUR ESTIMATE1410 to 1470 (≈ 1440) OUR ESTIMATE1410 to 1470 (≈ 1440) OUR ESTIMATE1410 to 1470 (≈ 1440) OUR ESTIMATE1430 ±10 SOKHOYAN 15A DPWA Multihannel1515 ±15 1 SHKLYAR 13 DPWA Multihannel1412 ± 2 1 SHRESTHA 12A DPWA Multihannel1485.0± 1.2 1 ARNDT 06 DPWA πN → πN, ηN1440 ±30 CUTKOSKY 80 IPWA πN → πN1410 ±12 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1430 ± 8 ANISOVICH 12A DPWA Multihannel1439 ±19 BATINIC 10 DPWA πN → Nπ, N η1518 ± 5 PENNER 02C DPWA Multihannel1479 ±80 VRANA 00 DPWA Multihannel1 Statistial error only. N(1440) BREIT-WIGNER WIDTHN(1440) BREIT-WIGNER WIDTHN(1440) BREIT-WIGNER WIDTHN(1440) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT250 to 450 (≈ 350) OUR ESTIMATE250 to 450 (≈ 350) OUR ESTIMATE250 to 450 (≈ 350) OUR ESTIMATE250 to 450 (≈ 350) OUR ESTIMATE360± 30 SOKHOYAN 15A DPWA Multihannel605± 90 1 SHKLYAR 13 DPWA Multihannel248± 5 1 SHRESTHA 12A DPWA Multihannel284± 18 1 ARNDT 06 DPWA πN → πN, ηN340± 70 CUTKOSKY 80 IPWA πN → πN135± 10 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •365± 35 ANISOVICH 12A DPWA Multihannel437±141 BATINIC 10 DPWA πN → Nπ, N η668± 41 PENNER 02C DPWA Multihannel490±120 VRANA 00 DPWA Multihannel1 Statistial error only. N(1440) DECAY MODESN(1440) DECAY MODESN(1440) DECAY MODESN(1440) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 55{75 %�2 N η <1 %�3 N ππ 17{50 %�4 �(1232)π , P-wave 6{27 %�5 N σ 11{23 %�6 pγ , heliity=1/2 0.035{0.048 %�7 nγ , heliity=1/2 0.02{0.04 %

N(1440) BRANCHING RATIOSN(1440) BRANCHING RATIOSN(1440) BRANCHING RATIOSN(1440) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT55 to 75 (≈ 65) OUR ESTIMATE55 to 75 (≈ 65) OUR ESTIMATE55 to 75 (≈ 65) OUR ESTIMATE55 to 75 (≈ 65) OUR ESTIMATE63 ±2 SOKHOYAN 15A DPWA Multihannel56 ±2 1 SHKLYAR 13 DPWA Multihannel64.8±0.9 1 SHRESTHA 12A DPWA Multihannel78.7±1.6 1 ARNDT 06 DPWA πN → πN, ηN68 ±4 CUTKOSKY 80 IPWA πN → πN51 ±5 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •62 ±3 ANISOVICH 12A DPWA Multihannel62 ±4 BATINIC 10 DPWA πN → Nπ, N η57 ±1 PENNER 02C DPWA Multihannel72 ±5 VRANA 00 DPWA Multihannel1 Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0±1 VRANA 00 DPWA Multihannel�(�(1232)π , P-wave)/�total �4/��(�(1232)π , P-wave)/�total �4/��(�(1232)π , P-wave)/�total �4/��(�(1232)π , P-wave)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT6 to 27 (≈ 15) OUR ESTIMATE6 to 27 (≈ 15) OUR ESTIMATE6 to 27 (≈ 15) OUR ESTIMATE6 to 27 (≈ 15) OUR ESTIMATE12 +5
−3 SHKLYAR 16 DPWA Multihannel20 ±7 SOKHOYAN 15A DPWA Multihannel6.5±0.8 1 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •21 ±8 ANISOVICH 12A DPWA Multihannel16 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N σ
)/�total �5/��(N σ
)/�total �5/��(N σ
)/�total �5/��(N σ
)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT27+4

−9 SHKLYAR 16 DPWA Multihannel17±6 SOKHOYAN 15A DPWA Multihannel27±1 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •17±7 ANISOVICH 12A DPWA Multihannel12±1 VRANA 00 DPWA Multihannel1 Statistial error only.N(1440) PHOTON DECAY AMPLITUDES AT THE POLEN(1440) PHOTON DECAY AMPLITUDES AT THE POLEN(1440) PHOTON DECAY AMPLITUDES AT THE POLEN(1440) PHOTON DECAY AMPLITUDES AT THE POLEN(1440) → pγ , heliity-1/2 amplitude A1/2N(1440) → pγ , heliity-1/2 amplitude A1/2N(1440) → pγ , heliity-1/2 amplitude A1/2N(1440) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.044±0.005 −40 ± 8 SOKHOYAN 15A DPWA Multihannel
−0.054+0.004

−0.003 5+2
−5 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.060 −23 ROENCHEN 15A DPWA MultihannelN(1440) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1440) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1440) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1440) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1440) → pγ , heliity-1/2 amplitude A1/2N(1440) → pγ , heliity-1/2 amplitude A1/2N(1440) → pγ , heliity-1/2 amplitude A1/2N(1440) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.080 to −0.050 (≈ − 0.065) OUR ESTIMATE−0.080 to −0.050 (≈ − 0.065) OUR ESTIMATE−0.080 to −0.050 (≈ − 0.065) OUR ESTIMATE−0.080 to −0.050 (≈ − 0.065) OUR ESTIMATE
−0.061±0.006 SOKHOYAN 15A DPWA Multihannel
−0.085±0.003 1 SHKLYAR 13 DPWA Multihannel
−0.056±0.001 1 WORKMAN 12A DPWA γN → Nπ

−0.051±0.002 1 DUGGER 07 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.061±0.008 ANISOVICH 12A DPWA Multihannel
−0.084±0.003 1 SHRESTHA 12A DPWA Multihannel
−0.061 DRECHSEL 07 DPWA γN → πN
−0.087 PENNER 02D DPWA Multihannel1 Statistial error only.N(1440) → nγ , heliity-1/2 amplitude A1/2N(1440) → nγ , heliity-1/2 amplitude A1/2N(1440) → nγ , heliity-1/2 amplitude A1/2N(1440) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.035 to 0.055 (≈ 0.045) OUR ESTIMATE0.035 to 0.055 (≈ 0.045) OUR ESTIMATE0.035 to 0.055 (≈ 0.045) OUR ESTIMATE0.035 to 0.055 (≈ 0.045) OUR ESTIMATE0.043±0.012 ANISOVICH 13B DPWA Multihannel0.048±0.004 1 CHEN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.040±0.005 1 SHRESTHA 12A DPWA Multihannel0.054 DRECHSEL 07 DPWA γN → πN0.121 PENNER 02D DPWA Multihannel1 Statistial error only.



1659165916591659See key on page 885 Baryon Partile ListingsN(1440), N(1520)N(1440) REFERENCESN(1440) REFERENCESN(1440) REFERENCESN(1440) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).SHKLYAR 16 PR C93 045206 V. Shklyar, H. Lenske, U. Mosel (GIES)ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)CHEN 12A PR C86 015206 W. Chen et al. (DUKE, GWU, MSST, ITEP+)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)DUGGER 07 PR C76 025211 M. Dugger et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(1520) 3/2− I (JP ) = 12 (32−) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(1520) POLE POSITIONN(1520) POLE POSITIONN(1520) POLE POSITIONN(1520) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1505 to 1515 (≈ 1510) OUR ESTIMATE1505 to 1515 (≈ 1510) OUR ESTIMATE1505 to 1515 (≈ 1510) OUR ESTIMATE1505 to 1515 (≈ 1510) OUR ESTIMATE1507±2 SOKHOYAN 15A DPWA Multihannel1506±1±1 1 SVARC 14 L+P πN → πN1510±5 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1512 ROENCHEN 15A DPWA Multihannel1492 SHKLYAR 13 DPWA Multihannel1507±3 ANISOVICH 12A DPWA Multihannel1501 SHRESTHA 12A DPWA Multihannel1506±9 BATINIC 10 DPWA πN → Nπ, N η1515 ARNDT 06 DPWA πN → πN, ηN1504 VRANA 00 DPWA Multihannel1510 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT105 to 120 (≈ 110) OUR ESTIMATE105 to 120 (≈ 110) OUR ESTIMATE105 to 120 (≈ 110) OUR ESTIMATE105 to 120 (≈ 110) OUR ESTIMATE111± 3 SOKHOYAN 15A DPWA Multihannel115± 2±1 1 SVARC 14 L+P πN → πN114±10 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •89 ROENCHEN 15A DPWA Multihannel94 SHKLYAR 13 DPWA Multihannel111± 5 ANISOVICH 12A DPWA Multihannel112 SHRESTHA 12A DPWA Multihannel122± 9 BATINIC 10 DPWA πN → Nπ, N η113 ARNDT 06 DPWA πN → πN, ηN112 VRANA 00 DPWA Multihannel120 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.N(1520) ELASTIC POLE RESIDUEN(1520) ELASTIC POLE RESIDUEN(1520) ELASTIC POLE RESIDUEN(1520) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT32 to 38 (≈ 35) OUR ESTIMATE32 to 38 (≈ 35) OUR ESTIMATE32 to 38 (≈ 35) OUR ESTIMATE32 to 38 (≈ 35) OUR ESTIMATE36±2 SOKHOYAN 15A DPWA Multihannel33±1±1 1 SVARC 14 L+P πN → πN35±2 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •37 ROENCHEN 15A DPWA Multihannel27 SHKLYAR 13 DPWA Multihannel36±3 ANISOVICH 12A DPWA Multihannel35 BATINIC 10 DPWA πN → Nπ, N η38 ARNDT 06 DPWA πN → πN, ηN32 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.

PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−15 to −5 (≈ − 10) OUR ESTIMATE−15 to −5 (≈ − 10) OUR ESTIMATE−15 to −5 (≈ − 10) OUR ESTIMATE−15 to −5 (≈ − 10) OUR ESTIMATE
−14±3 SOKHOYAN 15A DPWA Multihannel
−15±1±1 1 SVARC 14 L+P πN → πN
−12±5 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 6 ROENCHEN 15A DPWA Multihannel
−35 SHKLYAR 13 DPWA Multihannel
−14±3 ANISOVICH 12A DPWA Multihannel
− 7 BATINIC 10 DPWA πN → Nπ, N η

− 5 ARNDT 06 DPWA πN → πN, ηN
− 8 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.N(1520) INELASTIC POLE RESIDUEN(1520) INELASTIC POLE RESIDUEN(1520) INELASTIC POLE RESIDUEN(1520) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1520) → �π, S-waveNormalized residue in N π → N(1520) → �π, S-waveNormalized residue in N π → N(1520) → �π, S-waveNormalized residue in N π → N(1520) → �π, S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.33±0.04 155 ± 15 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.33±0.05 150 ± 20 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1520) → �π, D-waveNormalized residue in N π → N(1520) → �π, D-waveNormalized residue in N π → N(1520) → �π, D-waveNormalized residue in N π → N(1520) → �π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.25±0.03 105 ± 18 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.25±0.03 100 ± 20 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1520) → N ηNormalized residue in N π → N(1520) → N ηNormalized residue in N π → N(1520) → N ηNormalized residue in N π → N(1520) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.026 95 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1520) → �KNormalized residue in N π → N(1520) → �KNormalized residue in N π → N(1520) → �KNormalized residue in N π → N(1520) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.069 158 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1520) → � KNormalized residue in N π → N(1520) → � KNormalized residue in N π → N(1520) → � KNormalized residue in N π → N(1520) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.049 −41 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1520) → N σNormalized residue in N π → N(1520) → N σNormalized residue in N π → N(1520) → N σNormalized residue in N π → N(1520) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.08±0.03 −45 ± 25 SOKHOYAN 15A DPWA MultihannelN(1520) BREIT-WIGNER MASSN(1520) BREIT-WIGNER MASSN(1520) BREIT-WIGNER MASSN(1520) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1510 to 1520 (≈ 1515) OUR ESTIMATE1510 to 1520 (≈ 1515) OUR ESTIMATE1510 to 1520 (≈ 1515) OUR ESTIMATE1510 to 1520 (≈ 1515) OUR ESTIMATE1516 ± 2 SOKHOYAN 15A DPWA Multihannel1505 ± 4 1 SHKLYAR 13 DPWA Multihannel1512.6± 0.5 1 SHRESTHA 12A DPWA Multihannel1514.5± 0.2 1 ARNDT 06 DPWA πN → πN, ηN1525 ±10 CUTKOSKY 80 IPWA πN → πN1519 ± 4 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1517 ± 3 ANISOVICH 12A DPWA Multihannel1522 ± 8 BATINIC 10 DPWA πN → Nπ, N η1509 ± 1 PENNER 02C DPWA Multihannel1518 ± 3 VRANA 00 DPWA Multihannel1 Statistial error only. N(1520) BREIT-WIGNER WIDTHN(1520) BREIT-WIGNER WIDTHN(1520) BREIT-WIGNER WIDTHN(1520) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 120 (≈ 110) OUR ESTIMATE100 to 120 (≈ 110) OUR ESTIMATE100 to 120 (≈ 110) OUR ESTIMATE100 to 120 (≈ 110) OUR ESTIMATE113 ± 4 SOKHOYAN 15A DPWA Multihannel100 ± 2 1 SHKLYAR 13 DPWA Multihannel117 ± 1 1 SHRESTHA 12A DPWA Multihannel103.6± 0.4 1 ARNDT 06 DPWA πN → πN, ηN120 ±15 CUTKOSKY 80 IPWA πN → πN114 ± 7 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •114 ± 5 ANISOVICH 12A DPWA Multihannel132 ±11 BATINIC 10 DPWA πN → Nπ, N η100 ± 2 PENNER 02C DPWA Multihannel124 ± 4 VRANA 00 DPWA Multihannel1 Statistial error only.



1660166016601660Baryon Partile ListingsN(1520) N(1520) DECAY MODESN(1520) DECAY MODESN(1520) DECAY MODESN(1520) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 55{65 %�2 N η 0.07{0.09 %�3 N ππ 25{35 %�4 �(1232)π 22{34 %�5 �(1232)π , S-wave 15{23 %�6 �(1232)π , D-wave 7{11 %�7 N σ < 2 %�8 pγ 0.31{0.52 %�9 pγ , heliity=1/2 0.01{0.02 %�10 pγ , heliity=3/2 0.30{0.50 %�11 nγ 0.30{0.53 %�12 nγ , heliity=1/2 0.04{0.10 %�13 nγ , heliity=3/2 0.25{0.45 %N(1520) BRANCHING RATIOSN(1520) BRANCHING RATIOSN(1520) BRANCHING RATIOSN(1520) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT55 to 65 (≈ 60) OUR ESTIMATE55 to 65 (≈ 60) OUR ESTIMATE55 to 65 (≈ 60) OUR ESTIMATE55 to 65 (≈ 60) OUR ESTIMATE61 ±2 SOKHOYAN 15A DPWA Multihannel57 ±2 1 SHKLYAR 13 DPWA Multihannel62.7±0.5 1 SHRESTHA 12A DPWA Multihannel63.2±0.1 1 ARNDT 06 DPWA πN → πN, ηN58 ±3 CUTKOSKY 80 IPWA πN → πN54 ±3 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •62 ±3 ANISOVICH 12A DPWA Multihannel55 ±5 BATINIC 10 DPWA πN → Nπ, N η56 ±1 PENNER 02C DPWA Multihannel63 ±2 VRANA 00 DPWA Multihannel1 Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT

<1 SHKLYAR 13 DPWA Multihannel0.08±0.01 TIATOR 99 DPWA γ p → pη
• • • We do not use the following data for averages, �ts, limits, et. • • •0.1 ±0.1 BATINIC 10 DPWA πN → Nπ, N η0.2 ±0.1 THOMA 08 DPWA Multihannel0.08 to 0.12 ARNDT 05 DPWA Multihannel0.23±0.04 PENNER 02C DPWA Multihannel0 ±1 VRANA 00 DPWA Multihannel�(�(1232)π , S-wave)/�total �5/��(�(1232)π , S-wave)/�total �5/��(�(1232)π , S-wave)/�total �5/��(�(1232)π , S-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT19 ±4 SOKHOYAN 15A DPWA Multihannel9.3±0.7 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •19 ±4 ANISOVICH 12A DPWA Multihannel15 ±2 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π ,D-wave)/�total �6/��(�(1232)π ,D-wave)/�total �6/��(�(1232)π ,D-wave)/�total �6/��(�(1232)π ,D-wave)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT9 ±2 SOKHOYAN 15A DPWA Multihannel6.3±0.5 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •9 ±2 ANISOVICH 12A DPWA Multihannel11 ±2 VRANA 00 DPWA Multihannel1 Statistial error only.�(N σ

)/�total �7/��(N σ
)/�total �7/��(N σ
)/�total �7/��(N σ
)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT

<2<2<2<2 SOKHOYAN 15A DPWA Multihannel
<1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
<4 THOMA 08 DPWA Multihannel1±1 VRANA 00 DPWA MultihannelN(1520) PHOTON DECAY AMPLITUDES AT THE POLEN(1520) PHOTON DECAY AMPLITUDES AT THE POLEN(1520) PHOTON DECAY AMPLITUDES AT THE POLEN(1520) PHOTON DECAY AMPLITUDES AT THE POLEN(1520) → pγ , heliity-1/2 amplitude A1/2N(1520) → pγ , heliity-1/2 amplitude A1/2N(1520) → pγ , heliity-1/2 amplitude A1/2N(1520) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.023±0.004 −6 ± 5 SOKHOYAN 15A DPWA Multihannel
−0.024+0.008

−0.003 −17+16
− 6 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.031 −17 ROENCHEN 15A DPWA MultihannelN(1520) → pγ , heliity-3/2 amplitude A3/2N(1520) → pγ , heliity-3/2 amplitude A3/2N(1520) → pγ , heliity-3/2 amplitude A3/2N(1520) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.131±0.006 4 ± 4 SOKHOYAN 15A DPWA Multihannel0.117+0.006

−0.010 26 ± 2 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •0.075 1.7 ROENCHEN 15A DPWA MultihannelN(1520) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1520) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1520) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1520) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1520) → pγ , heliity-1/2 amplitude A1/2N(1520) → pγ , heliity-1/2 amplitude A1/2N(1520) → pγ , heliity-1/2 amplitude A1/2N(1520) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.030 to −0.015 (≈ − 0.025) OUR ESTIMATE−0.030 to −0.015 (≈ − 0.025) OUR ESTIMATE−0.030 to −0.015 (≈ − 0.025) OUR ESTIMATE−0.030 to −0.015 (≈ − 0.025) OUR ESTIMATE
−0.024±0.004 SOKHOYAN 15A DPWA Multihannel
−0.015±0.001 1 SHKLYAR 13 DPWA Multihannel
−0.019±0.002 1 WORKMAN 12A DPWA γN → Nπ

−0.028±0.002 1 DUGGER 07 DPWA γN → πN
−0.038±0.003 1 AHRENS 02 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.022±0.004 ANISOVICH 12A DPWA Multihannel
−0.034±0.001 1 SHRESTHA 12A DPWA Multihannel
−0.027 DRECHSEL 07 DPWA γN → πN
−0.003 PENNER 02D DPWA Multihannel
−0.052±0.010±0.007 1 MUKHOPAD... 98 γ p → ηp1Statistial error only.N(1520) → pγ , heliity-3/2 amplitude A3/2N(1520) → pγ , heliity-3/2 amplitude A3/2N(1520) → pγ , heliity-3/2 amplitude A3/2N(1520) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.135 to 0.145 (≈ 0.140) OUR ESTIMATE0.135 to 0.145 (≈ 0.140) OUR ESTIMATE0.135 to 0.145 (≈ 0.140) OUR ESTIMATE0.135 to 0.145 (≈ 0.140) OUR ESTIMATE0.130±0.006 SOKHOYAN 15A DPWA Multihannel0.146±0.001 1 SHKLYAR 13 DPWA Multihannel0.141±0.002 1 WORKMAN 12A DPWA γN → Nπ0.143±0.002 1 DUGGER 07 DPWA γN → πN0.147±0.010 1 AHRENS 02 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.131±0.010 ANISOVICH 12A DPWA Multihannel0.127±0.003 1 SHRESTHA 12A DPWA Multihannel0.161 DRECHSEL 07 DPWA γN → πN0.151 PENNER 02D DPWA Multihannel0.130±0.020±0.015 1 MUKHOPAD... 98 γ p → ηp1Statistial error only.N(1520) → nγ , heliity-1/2 amplitude A1/2N(1520) → nγ , heliity-1/2 amplitude A1/2N(1520) → nγ , heliity-1/2 amplitude A1/2N(1520) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.055 to −0.040 (≈ − 0.050) OUR ESTIMATE−0.055 to −0.040 (≈ − 0.050) OUR ESTIMATE−0.055 to −0.040 (≈ − 0.050) OUR ESTIMATE−0.055 to −0.040 (≈ − 0.050) OUR ESTIMATE
−0.049±0.008 ANISOVICH 13B DPWA Multihannel
−0.046±0.006 1 CHEN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.038±0.003 1 SHRESTHA 12A DPWA Multihannel
−0.077 DRECHSEL 07 DPWA γN → πN
−0.084 PENNER 02D DPWA Multihannel1 Statistial error only.N(1520) → nγ , heliity-3/2 amplitude A3/2N(1520) → nγ , heliity-3/2 amplitude A3/2N(1520) → nγ , heliity-3/2 amplitude A3/2N(1520) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.120 to −0.100 (≈ − 0.115) OUR ESTIMATE−0.120 to −0.100 (≈ − 0.115) OUR ESTIMATE−0.120 to −0.100 (≈ − 0.115) OUR ESTIMATE−0.120 to −0.100 (≈ − 0.115) OUR ESTIMATE
−0.113±0.012 ANISOVICH 13B DPWA Multihannel
−0.115±0.005 1 CHEN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.101±0.004 1 SHRESTHA 12A DPWA Multihannel
−0.154 DRECHSEL 07 DPWA γN → πN
−0.159 PENNER 02D DPWA Multihannel1 Statistial error only. N(1520) REFERENCESN(1520) REFERENCESN(1520) REFERENCESN(1520) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982). For very earlyreferenes, see Reviews of Modern Physis 37373737 633 (1965).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)CHEN 12A PR C86 015206 W. Chen et al. (DUKE, GWU, MSST, ITEP+)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)THOMA 08 PL B659 87 U. Thoma et al. (CB-ELSA Collab.)



1661166116611661See key on page 885 Baryon Partile ListingsN(1520), N(1535)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)DUGGER 07 PR C76 025211 M. Dugger et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)ARNDT 05 PR C72 045202 R.A. Arndt et al. (GWU, PNPI)AHRENS 02 PRL 88 232002 J. Ahrens et al. (Mainz MAMI GDH/A2 Collab.)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)TIATOR 99 PR C60 035210 L. Tiator et al.MUKHOPAD... 98 PL B444 7 N.C. Mukhopadhyay, N. MathurHOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(1535) 1/2− I (JP ) = 12 (12−) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(1535) POLE POSITIONN(1535) POLE POSITIONN(1535) POLE POSITIONN(1535) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1500 to 1520 (≈ 1510) OUR ESTIMATE1500 to 1520 (≈ 1510) OUR ESTIMATE1500 to 1520 (≈ 1510) OUR ESTIMATE1500 to 1520 (≈ 1510) OUR ESTIMATE1500± 4 SOKHOYAN 15A DPWA Multihannel1509± 4±2 1 SVARC 14 L+P πN → πN1510±50 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1499 ROENCHEN 15A DPWA Multihannel1490 SHKLYAR 13 DPWA Multihannel1501± 4 ANISOVICH 12A DPWA Multihannel1515 SHRESTHA 12A DPWA Multihannel1521±14 BATINIC 10 DPWA πN → Nπ, N η1502 ARNDT 06 DPWA πN → πN, ηN1525 VRANA 00 DPWA Multihannel1487 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT110 to 150 (≈ 130) OUR ESTIMATE110 to 150 (≈ 130) OUR ESTIMATE110 to 150 (≈ 130) OUR ESTIMATE110 to 150 (≈ 130) OUR ESTIMATE128± 9 SOKHOYAN 15A DPWA Multihannel118± 9±2 2 SVARC 14 L+P πN → πN260±80 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •104 ROENCHEN 15A DPWA Multihannel100 SHKLYAR 13 DPWA Multihannel134±11 ANISOVICH 12A DPWA Multihannel123 SHRESTHA 12A DPWA Multihannel190±28 BATINIC 10 DPWA πN → Nπ, N η95 ARNDT 06 DPWA πN → πN, ηN102 VRANA 00 DPWA Multihannel2 Fit to the amplitudes of HOEHLER 79.N(1535) ELASTIC POLE RESIDUEN(1535) ELASTIC POLE RESIDUEN(1535) ELASTIC POLE RESIDUEN(1535) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT15 to 35 (≈ 25) OUR ESTIMATE15 to 35 (≈ 25) OUR ESTIMATE15 to 35 (≈ 25) OUR ESTIMATE15 to 35 (≈ 25) OUR ESTIMATE29± 4 SOKHOYAN 15A DPWA Multihannel22± 2±0.4 3 SVARC 14 L+P πN → πN120±40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •22 ROENCHEN 15A DPWA Multihannel15 SHKLYAR 13 DPWA Multihannel31± 4 ANISOVICH 12A DPWA Multihannel68 BATINIC 10 DPWA πN → Nπ, N η16 ARNDT 06 DPWA πN → πN, ηN3Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−30 to 0 (≈ − 15) OUR ESTIMATE−30 to 0 (≈ − 15) OUR ESTIMATE−30 to 0 (≈ − 15) OUR ESTIMATE−30 to 0 (≈ − 15) OUR ESTIMATE
−20±10 SOKHOYAN 15A DPWA Multihannel
− 5± 5±3 4 SVARC 14 L+P πN → πN+15±45 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−46 ROENCHEN 15A DPWA Multihannel
−51 SHKLYAR 13 DPWA Multihannel
−29± 5 ANISOVICH 12A DPWA Multihannel12 BATINIC 10 DPWA πN → Nπ, N η

−16 ARNDT 06 DPWA πN → πN, ηN4Fit to the amplitudes of HOEHLER 79.

N(1535) INELASTIC POLE RESIDUEN(1535) INELASTIC POLE RESIDUEN(1535) INELASTIC POLE RESIDUEN(1535) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1535) → N ηNormalized residue in N π → N(1535) → N ηNormalized residue in N π → N(1535) → N ηNormalized residue in N π → N(1535) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.43±0.03 −76 ± 5 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.51 112 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1535) → �KNormalized residue in N π → N(1535) → �KNormalized residue in N π → N(1535) → �KNormalized residue in N π → N(1535) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.05 32 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1535) → � KNormalized residue in N π → N(1535) → � KNormalized residue in N π → N(1535) → � KNormalized residue in N π → N(1535) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.05 −69 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1535) → �π, D-waveNormalized residue in N π → N(1535) → �π, D-waveNormalized residue in N π → N(1535) → �π, D-waveNormalized residue in N π → N(1535) → �π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.11±0.02 160 ± 20 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.12±0.03 145 ± 17 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1535) → N σNormalized residue in N π → N(1535) → N σNormalized residue in N π → N(1535) → N σNormalized residue in N π → N(1535) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.16±0.07 25 ± 40 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1535) → N(1440)πNormalized residue in N π → N(1535) → N(1440)πNormalized residue in N π → N(1535) → N(1440)πNormalized residue in N π → N(1535) → N(1440)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.21±0.14 −45 ± 50 SOKHOYAN 15A DPWA MultihannelN(1535) BREIT-WIGNER MASSN(1535) BREIT-WIGNER MASSN(1535) BREIT-WIGNER MASSN(1535) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1515 to 1545 (≈ 1530) OUR ESTIMATE1515 to 1545 (≈ 1530) OUR ESTIMATE1515 to 1545 (≈ 1530) OUR ESTIMATE1515 to 1545 (≈ 1530) OUR ESTIMATE1528 ± 6 KASHEVAROV 17 DPWA γ p → ηp, η′ p1517 ± 4 SOKHOYAN 15A DPWA Multihannel1526 ± 2 5 SHKLYAR 13 DPWA Multihannel1538 ± 1 5 SHRESTHA 12A DPWA Multihannel1547.0± 0.7 5 ARNDT 06 DPWA πN → πN, ηN1550 ±40 CUTKOSKY 80 IPWA πN → πN1526 ± 7 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1519 ± 5 ANISOVICH 12A DPWA Multihannel1553 ± 8 BATINIC 10 DPWA πN → Nπ, N η1546.7± 2.2 ARNDT 04 DPWA πN → πN, ηN1526 ± 2 PENNER 02C DPWA Multihannel1530 ±10 BAI 01B BES J/ψ → pp η1522 ±11 THOMPSON 01 CLAS γ∗p → pη1542 ± 3 VRANA 00 DPWA Multihannel1532 ± 5 ARMSTRONG 99B DPWA γ∗p → pη5Statistial error only. N(1535) BREIT-WIGNER WIDTHN(1535) BREIT-WIGNER WIDTHN(1535) BREIT-WIGNER WIDTHN(1535) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT125 to 175 (≈ 150) OUR ESTIMATE125 to 175 (≈ 150) OUR ESTIMATE125 to 175 (≈ 150) OUR ESTIMATE125 to 175 (≈ 150) OUR ESTIMATE163 ±25 KASHEVAROV 17 DPWA γ p → ηp, η′ p120 ±10 SOKHOYAN 15A DPWA Multihannel131 ±12 6 SHKLYAR 13 DPWA Multihannel141 ± 4 6 SHRESTHA 12A DPWA Multihannel188.4± 3.8 6 ARNDT 06 DPWA πN → πN, ηN240 ±80 CUTKOSKY 80 IPWA πN → πN120 ±20 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •128 ±14 ANISOVICH 12A DPWA Multihannel182 ±25 BATINIC 10 DPWA πN → Nπ, N η129 ± 8 PENNER 02C DPWA Multihannel95 ±25 BAI 01B BES J/ψ → pp η143 ±18 THOMPSON 01 CLAS γ∗p → pη112 ±19 VRANA 00 DPWA Multihannel154 ±20 ARMSTRONG 99B DPWA γ∗p → pη6Statistial error only.



1662166216621662Baryon Partile ListingsN(1535) N(1535) DECAY MODESN(1535) DECAY MODESN(1535) DECAY MODESN(1535) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 32{52 %�2 N η 30{55 %�3 N ππ 3{14 %�4 �(1232)π�5 �(1232)π , D-wave 1{4 %�6 N σ 2{10 %�7 N(1440)π 5{12 %�8 pγ , heliity=1/2 0.15{0.30 %�9 nγ , heliity=1/2 0.01{0.25 %N(1535) BRANCHING RATIOSN(1535) BRANCHING RATIOSN(1535) BRANCHING RATIOSN(1535) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT32 to 52 (≈ 42) OUR ESTIMATE32 to 52 (≈ 42) OUR ESTIMATE32 to 52 (≈ 42) OUR ESTIMATE32 to 52 (≈ 42) OUR ESTIMATE52 ± 5 SOKHOYAN 15A DPWA Multihannel35 ± 3 7 SHKLYAR 13 DPWA Multihannel37 ± 1 7 SHRESTHA 12A DPWA Multihannel35.5± 0.2 7 ARNDT 06 DPWA πN → πN, ηN50 ±10 CUTKOSKY 80 IPWA πN → πN38 ± 4 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •54 ± 5 ANISOVICH 12A DPWA Multihannel46 ± 7 BATINIC 10 DPWA πN → Nπ, N η36 ± 1 PENNER 02C DPWA Multihannel35 ± 8 VRANA 00 DPWA Multihannel7 Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT30 to 55 (≈ 42) OUR ESTIMATE30 to 55 (≈ 42) OUR ESTIMATE30 to 55 (≈ 42) OUR ESTIMATE30 to 55 (≈ 42) OUR ESTIMATE41±4 8 KASHEVAROV 17 DPWA γ p → ηp, η′ p58±4 9 SHKLYAR 13 DPWA Multihannel33±5 ANISOVICH 12A DPWA Multihannel41±2 9 SHRESTHA 12A DPWA Multihannel53±1 PENNER 02C DPWA Multihannel51±5 VRANA 00 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •50±7 BATINIC 10 DPWA πN → Nπ, N η8Assuming A1/2 = 0.115 GeV−1/2.9 Statistial error only.�(N η
)/�(Nπ

) �2/�1�(N η
)/�(Nπ

) �2/�1�(N η
)/�(Nπ

) �2/�1�(N η
)/�(Nπ

) �2/�1VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.95±0.03 AZNAURYAN 09 CLAS π, η eletroprodution�(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT2.5±1.5 SOKHOYAN 15A DPWA Multihannel1.8±0.8 10 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •2.5±1.5 ANISOVICH 12A DPWA Multihannel1 ±1 VRANA 00 DPWA Multihannel10 Statistial error only.�(N σ

)/�total �6/��(N σ
)/�total �6/��(N σ
)/�total �6/��(N σ
)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT6 ±4 SOKHOYAN 15A DPWA Multihannel1.5±0.5 11 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •2 ±1 VRANA 00 DPWA Multihannel11 Statistial error only.�(N(1440)π)/�total �7/��(N(1440)π)/�total �7/��(N(1440)π)/�total �7/��(N(1440)π)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT12±8 SOKHOYAN 15A DPWA Multihannel
< 1 SHRESTHA 12A DPWA Multihannel8±2 12 STAROSTIN 03 π− p → n3π0
• • • We do not use the following data for averages, �ts, limits, et. • • •10±9 VRANA 00 DPWA Multihannel12This STAROSTIN 03 value is an estimate made using simplest assumptions.

N(1535) PHOTON DECAY AMPLITUDES AT THE POLEN(1535) PHOTON DECAY AMPLITUDES AT THE POLEN(1535) PHOTON DECAY AMPLITUDES AT THE POLEN(1535) PHOTON DECAY AMPLITUDES AT THE POLEN(1535) → pγ , heliity-1/2 amplitude A1/2N(1535) → pγ , heliity-1/2 amplitude A1/2N(1535) → pγ , heliity-1/2 amplitude A1/2N(1535) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.093±0.009 8 ± 4 ANISOVICH 17D DPWA Multihannel0.050±0.004 −14+12
−10 13 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.114±0.008 10 ± 5 ANISOVICH 15A DPWA Multihannel0.106 5.2 ROENCHEN 15A DPWA Multihannel0.114±0.008 10 ± 5 SOKHOYAN 15A DPWA Multihannel13T-Matrix amplitudeN(1535) → nγ , heliity-1/2 amplitude A1/2N(1535) → nγ , heliity-1/2 amplitude A1/2N(1535) → nγ , heliity-1/2 amplitude A1/2N(1535) → nγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.088±0.004−0.088±0.004−0.088±0.004−0.088±0.004 5 ± 45 ± 45 ± 45 ± 4 ANISOVICH 17D DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.095±0.006 8 ± 5 ANISOVICH 15A DPWA MultihannelN(1535) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1535) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1535) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1535) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1535) → pγ , heliity-1/2 amplitude A1/2N(1535) → pγ , heliity-1/2 amplitude A1/2N(1535) → pγ , heliity-1/2 amplitude A1/2N(1535) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.090 to 0.120 (≈ 0.105) OUR ESTIMATE0.090 to 0.120 (≈ 0.105) OUR ESTIMATE0.090 to 0.120 (≈ 0.105) OUR ESTIMATE0.090 to 0.120 (≈ 0.105) OUR ESTIMATE0.101±0.007 SOKHOYAN 15A DPWA Multihannel0.091±0.004 14 SHKLYAR 13 DPWA Multihannel0.128±0.004 14 WORKMAN 12A DPWA γN → Nπ0.091±0.002 14 DUGGER 07 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.105±0.010 ANISOVICH 12A DPWA Multihannel0.059±0.003 14 SHRESTHA 12A DPWA Multihannel0.066 DRECHSEL 07 DPWA γN → πN0.090 PENNER 02D DPWA Multihannel14 Statistial error only.N(1535) → nγ , heliity-1/2 amplitude A1/2N(1535) → nγ , heliity-1/2 amplitude A1/2N(1535) → nγ , heliity-1/2 amplitude A1/2N(1535) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.095 to −0.055 (≈ − 0.075) OUR ESTIMATE−0.095 to −0.055 (≈ − 0.075) OUR ESTIMATE−0.095 to −0.055 (≈ − 0.075) OUR ESTIMATE−0.095 to −0.055 (≈ − 0.075) OUR ESTIMATE
−0.093±0.011 ANISOVICH 13B DPWA Multihannel
−0.058±0.006 15 CHEN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.049±0.003 15 SHRESTHA 12A DPWA Multihannel
−0.051 DRECHSEL 07 DPWA γN → πN
−0.024 PENNER 02D DPWA Multihannel15 Statistial error only.N(1535) → N γ, ratio An1/2/Ap1/2N(1535) → N γ, ratio An1/2/Ap1/2N(1535) → N γ, ratio An1/2/Ap1/2N(1535) → N γ, ratio An1/2/Ap1/2VALUE (GeV−1/2) DOCUMENT ID TECN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.84±0.15 MUKHOPAD... 95B IPWAN(1535) REFERENCESN(1535) REFERENCESN(1535) REFERENCESN(1535) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ANISOVICH 17D PR C95 035211 A.V. Anisovih et al.KASHEVAROV 17 PRL 118 212001 V.L. Kashevarov et al. (A2/MAMI Collab.)ANISOVICH 15A EPJ A51 72 A.V. Anisovih et al.ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)CHEN 12A PR C86 015206 W. Chen et al. (DUKE, GWU, MSST, ITEP+)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)AZNAURYAN 09 PR C80 055203 I.G. Aznauryan et al. (JLab CLAS Collab.)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)DUGGER 07 PR C76 025211 M. Dugger et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)ARNDT 04 PR C69 035213 R.A. Arndt et al. (GWU, TRIU)STAROSTIN 03 PR C67 068201 A. Starostin et al. (BNL Crystal Ball Collab.)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)BAI 01B PL B510 75 J.Z. Bai et al. (BES Collab.)THOMPSON 01 PRL 86 1702 R. Thompson et al. (JLab CLAS Collab.)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)ARMSTRONG 99B PR D60 052004 C.S. Armstrong et al.MUKHOPAD... 95B PL B364 1 N.C. Mukhopadhyay, J.F. Zhang, M. BenmerrouheHOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP



1663166316631663See key on page 885 Baryon Partile ListingsN(1650)N(1650) 1/2− I (JP ) = 12 (12−) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(1650) POLE POSITIONN(1650) POLE POSITIONN(1650) POLE POSITIONN(1650) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1640 to 1670 (≈ 1655) OUR ESTIMATE1640 to 1670 (≈ 1655) OUR ESTIMATE1640 to 1670 (≈ 1655) OUR ESTIMATE1640 to 1670 (≈ 1655) OUR ESTIMATE1658±10 ANISOVICH 17A DPWA Multihannel1660± 5 1 ANISOVICH 17A L+P γ p, π− p → K �1660± 3.5±1 2 SVARC 14 L+P πN → πN1640±20 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1672 ROENCHEN 15A DPWA Multihannel1652± 7 SOKHOYAN 15A DPWA Multihannel1650 SHKLYAR 13 DPWA Multihannel1647± 6 ANISOVICH 12A DPWA Multihannel1655 SHRESTHA 12A DPWA Multihannel1646± 8 BATINIC 10 DPWA πN → Nπ, N η1648 ARNDT 06 DPWA πN → πN, ηN1663 VRANA 00 DPWA Multihannel1670 HOEHLER 93 ARGD πN → πN1Statistial error only.2 Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 170 (≈ 135) OUR ESTIMATE100 to 170 (≈ 135) OUR ESTIMATE100 to 170 (≈ 135) OUR ESTIMATE100 to 170 (≈ 135) OUR ESTIMATE102± 8 ANISOVICH 17A DPWA Multihannel59±16 1 ANISOVICH 17A L+P γ p, π− p → K �167± 8±2 2 SVARC 14 L+P πN → πN150±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •137 ROENCHEN 15A DPWA Multihannel102± 8 SOKHOYAN 15A DPWA Multihannel89 SHKLYAR 13 DPWA Multihannel103± 8 ANISOVICH 12A DPWA Multihannel123 SHRESTHA 12A DPWA Multihannel204±17 BATINIC 10 DPWA πN → Nπ, N η80 ARNDT 06 DPWA πN → πN, ηN240 VRANA 00 DPWA Multihannel163 HOEHLER 93 ARGD πN → πN1Statistial error only.2 Fit to the amplitudes of HOEHLER 79.N(1650) ELASTIC POLE RESIDUEN(1650) ELASTIC POLE RESIDUEN(1650) ELASTIC POLE RESIDUEN(1650) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT25 to 55 (≈ 45) OUR ESTIMATE25 to 55 (≈ 45) OUR ESTIMATE25 to 55 (≈ 45) OUR ESTIMATE25 to 55 (≈ 45) OUR ESTIMATE27± 6 SOKHOYAN 15A DPWA Multihannel47± 3±1 1 SVARC 14 L+P πN → πN60±10 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •37 ROENCHEN 15A DPWA Multihannel19 SHKLYAR 13 DPWA Multihannel24± 3 ANISOVICH 12A DPWA Multihannel100 BATINIC 10 DPWA πN → Nπ, N η14 ARNDT 06 DPWA πN → πN, ηN39 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−80 to −50 (≈ − 70) OUR ESTIMATE−80 to −50 (≈ − 70) OUR ESTIMATE−80 to −50 (≈ − 70) OUR ESTIMATE−80 to −50 (≈ − 70) OUR ESTIMATE
−60±20 SOKHOYAN 15A DPWA Multihannel
−47± 3±1 1 SVARC 14 L+P πN → πN
−75±25 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−59 ROENCHEN 15A DPWA Multihannel
−46 SHKLYAR 13 DPWA Multihannel
−75±12 ANISOVICH 12A DPWA Multihannel
−65 BATINIC 10 DPWA πN → Nπ, N η

−69 ARNDT 06 DPWA πN → πN, ηN
−37 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.

N(1650) INELASTIC POLE RESIDUEN(1650) INELASTIC POLE RESIDUEN(1650) INELASTIC POLE RESIDUEN(1650) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1650) → N ηNormalized residue in N π → N(1650) → N ηNormalized residue in N π → N(1650) → N ηNormalized residue in N π → N(1650) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.29±0.03 134 ± 10 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.21 48 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1650) → �KNormalized residue in N π → N(1650) → �KNormalized residue in N π → N(1650) → �KNormalized residue in N π → N(1650) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.26±0.10 110 ± 20 ANISOVICH 17A DPWA Multihannel0.10±0.10 95 ± 33 1 ANISOVICH 17A L+P γ p, π− p → K �
• • • We do not use the following data for averages, �ts, limits, et. • • •0.20 −54 ROENCHEN 15A DPWA Multihannel0.23±0.09 85 ± 9 ANISOVICH 12A DPWA Multihannel1 Statistial error only.Normalized residue in N π → N(1650) → � KNormalized residue in N π → N(1650) → � KNormalized residue in N π → N(1650) → � KNormalized residue in N π → N(1650) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.026 −74 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1650) → �π, D-waveNormalized residue in N π → N(1650) → �π, D-waveNormalized residue in N π → N(1650) → �π, D-waveNormalized residue in N π → N(1650) → �π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.19±0.06 −30 ± 20 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.23±0.04 −30 ± 20 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1650) → N σNormalized residue in N π → N(1650) → N σNormalized residue in N π → N(1650) → N σNormalized residue in N π → N(1650) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.20±0.15 unde�ned SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1650) → N(1440)πNormalized residue in N π → N(1650) → N(1440)πNormalized residue in N π → N(1650) → N(1440)πNormalized residue in N π → N(1650) → N(1440)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.30±0.17 unde�ned SOKHOYAN 15A DPWA MultihannelN(1650) BREIT-WIGNER MASSN(1650) BREIT-WIGNER MASSN(1650) BREIT-WIGNER MASSN(1650) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1635 to 1665 (≈ 1650) OUR ESTIMATE1635 to 1665 (≈ 1650) OUR ESTIMATE1635 to 1665 (≈ 1650) OUR ESTIMATE1635 to 1665 (≈ 1650) OUR ESTIMATE1634 ± 5 KASHEVAROV 17 DPWA γ p → ηp, η′ p1654 ± 6 SOKHOYAN 15A DPWA Multihannel1665 ± 2 1 SHKLYAR 13 DPWA Multihannel1664 ± 2 1 SHRESTHA 12A DPWA Multihannel1634.7± 1.1 1 ARNDT 06 DPWA πN → πN, ηN1650 ±30 CUTKOSKY 80 IPWA πN → πN1670 ± 8 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1651 ± 6 ANISOVICH 12A DPWA Multihannel1652 ± 9 BATINIC 10 DPWA πN → Nπ, N η1665 ± 2 PENNER 02C DPWA Multihannel1647 ±20 BAI 01B BES J/ψ → pp η1689 ±12 VRANA 00 DPWA Multihannel1 Statistial error only. N(1650) BREIT-WIGNER WIDTHN(1650) BREIT-WIGNER WIDTHN(1650) BREIT-WIGNER WIDTHN(1650) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 150 (≈ 125) OUR ESTIMATE100 to 150 (≈ 125) OUR ESTIMATE100 to 150 (≈ 125) OUR ESTIMATE100 to 150 (≈ 125) OUR ESTIMATE128 ±16 KASHEVAROV 17 DPWA γ p → ηp, η′ p102 ± 8 SOKHOYAN 15A DPWA Multihannel147 ±14 1 SHKLYAR 13 DPWA Multihannel126 ± 3 1 SHRESTHA 12A DPWA Multihannel115.4± 2.8 1 ARNDT 06 DPWA πN → πN, ηN150 ±40 CUTKOSKY 80 IPWA πN → πN180 ±20 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •104 ±10 ANISOVICH 12A DPWA Multihannel202 ±16 BATINIC 10 DPWA πN → Nπ, N η138 ± 7 PENNER 02C DPWA Multihannel145 +80

−45 BAI 01B BES J/ψ → pp η202 ±40 VRANA 00 DPWA Multihannel1 Statistial error only.



1664166416641664Baryon Partile ListingsN(1650), N(1675)N(1650) DECAY MODESN(1650) DECAY MODESN(1650) DECAY MODESN(1650) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 50{70 %�2 N η 15{35 %�3 �K 5{15 %�4 N ππ 8{36 %�5 �(1232)π�6 �(1232)π , D-wave 6{18 %�7 N σ 2{18 %�8 N(1440)π 6{26 %�9 pγ , heliity=1/2 0.04{0.20 %�10 nγ , heliity=1/2 0.003{0.17 %N(1650) BRANCHING RATIOSN(1650) BRANCHING RATIOSN(1650) BRANCHING RATIOSN(1650) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT50 to 70 (≈ 60) OUR ESTIMATE50 to 70 (≈ 60) OUR ESTIMATE50 to 70 (≈ 60) OUR ESTIMATE50 to 70 (≈ 60) OUR ESTIMATE51± 4 SOKHOYAN 15A DPWA Multihannel74± 3 1 SHKLYAR 13 DPWA Multihannel57± 2 1 SHRESTHA 12A DPWA Multihannel65±10 CUTKOSKY 80 IPWA πN → πN61± 4 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •51± 4 ANISOVICH 12A DPWA Multihannel79± 6 BATINIC 10 DPWA πN → Nπ, N η100 ARNDT 06 DPWA πN → πN, ηN65± 4 PENNER 02C DPWA Multihannel74± 2 VRANA 00 DPWA Multihannel1 Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT15 to 35 (≈ 25) OUR ESTIMATE15 to 35 (≈ 25) OUR ESTIMATE15 to 35 (≈ 25) OUR ESTIMATE15 to 35 (≈ 25) OUR ESTIMATE28 ±11 1 KASHEVAROV 17 DPWA γ p → ηp, η′ p

< 3 SHKLYAR 13 DPWA Multihannel18 ± 4 ANISOVICH 12A DPWA Multihannel21 ± 2 2 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •13 ± 5 BATINIC 10 DPWA πN → Nπ, N η1.0± 0.6 PENNER 02C DPWA Multihannel6 ± 1 VRANA 00 DPWA Multihannel1Assuming A1/2 = 0.045 GeV−1/2.2 Statistial error only.�(�K)/�total �3/��(�K)/�total �3/��(�K)/�total �3/��(�K)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE10 ±5 ANISOVICH 12A DPWA Multihannel8 ±1 1 SHRESTHA 12A DPWA Multihannel4 ±1 1 SHKLYAR 05 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •2.7±0.4 PENNER 02C DPWA Multihannel1 Statistial error only.�(�(1232)π ,D-wave)/�total �6/��(�(1232)π ,D-wave)/�total �6/��(�(1232)π ,D-wave)/�total �6/��(�(1232)π ,D-wave)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT12±6 SOKHOYAN 15A DPWA Multihannel7±2 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •19±9 ANISOVICH 12A DPWA Multihannel2±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N σ

)/�total �7/��(N σ
)/�total �7/��(N σ
)/�total �7/��(N σ
)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT10±8 SOKHOYAN 15A DPWA Multihannel

< 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1±1 VRANA 00 DPWA Multihannel�(N(1440)π)/�total �8/��(N(1440)π)/�total �8/��(N(1440)π)/�total �8/��(N(1440)π)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT16±10 SOKHOYAN 15A DPWA Multihannel
< 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •3± 1 VRANA 00 DPWA Multihannel

N(1650) PHOTON DECAY AMPLITUDES AT THE POLEN(1650) PHOTON DECAY AMPLITUDES AT THE POLEN(1650) PHOTON DECAY AMPLITUDES AT THE POLEN(1650) PHOTON DECAY AMPLITUDES AT THE POLEN(1650) → pγ , heliity-1/2 amplitude A1/2N(1650) → pγ , heliity-1/2 amplitude A1/2N(1650) → pγ , heliity-1/2 amplitude A1/2N(1650) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.032±0.006 7 ± 7 ANISOVICH 17D DPWA Multihannel0.023+0.003
−0.008 6+28

−15 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •0.032±0.007 −2 ± 11 ANISOVICH 15A DPWA Multihannel0.059 −14 ROENCHEN 15A DPWA Multihannel0.032±0.006 −2 ± 11 SOKHOYAN 15A DPWA MultihannelN(1650) → nγ , heliity-1/2 amplitude A1/2N(1650) → nγ , heliity-1/2 amplitude A1/2N(1650) → nγ , heliity-1/2 amplitude A1/2N(1650) → nγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.016±0.004 −28 ± 10 ANISOVICH 17D DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.019±0.006 0 ± 15 ANISOVICH 15A DPWA MultihannelN(1650) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1650) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1650) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1650) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1650) → pγ , heliity-1/2 amplitude A1/2N(1650) → pγ , heliity-1/2 amplitude A1/2N(1650) → pγ , heliity-1/2 amplitude A1/2N(1650) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.035 to 0.055 (≈ 0.045) OUR ESTIMATE0.035 to 0.055 (≈ 0.045) OUR ESTIMATE0.035 to 0.055 (≈ 0.045) OUR ESTIMATE0.035 to 0.055 (≈ 0.045) OUR ESTIMATE0.032±0.006 SOKHOYAN 15A DPWA Multihannel0.063±0.006 1 SHKLYAR 13 DPWA Multihannel0.055±0.030 1 WORKMAN 12A DPWA γN → Nπ0.022±0.007 1 DUGGER 07 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.033±0.007 ANISOVICH 12A DPWA Multihannel0.030±0.003 1 SHRESTHA 12A DPWA Multihannel0.033 DRECHSEL 07 DPWA γN → πN0.049 PENNER 02D DPWA Multihannel1 Statistial error only.N(1650) → nγ , heliity-1/2 amplitude A1/2N(1650) → nγ , heliity-1/2 amplitude A1/2N(1650) → nγ , heliity-1/2 amplitude A1/2N(1650) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.040 to 0.030 (≈ − 0.010) OUR ESTIMATE−0.040 to 0.030 (≈ − 0.010) OUR ESTIMATE−0.040 to 0.030 (≈ − 0.010) OUR ESTIMATE−0.040 to 0.030 (≈ − 0.010) OUR ESTIMATE0.025±0.020 ANISOVICH 13B DPWA Multihannel
−0.040±0.010 1 CHEN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.011±0.002 1 SHRESTHA 12A DPWA Multihannel0.009 DRECHSEL 07 DPWA γN → πN
−0.011 PENNER 02D DPWA Multihannel1 Statistial error only. N(1650) REFERENCESN(1650) REFERENCESN(1650) REFERENCESN(1650) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ANISOVICH 17A PRL 119 062004 A.V. Anisovih et al.ANISOVICH 17D PR C95 035211 A.V. Anisovih et al.KASHEVAROV 17 PRL 118 212001 V.L. Kashevarov et al. (A2/MAMI Collab.)ANISOVICH 15A EPJ A51 72 A.V. Anisovih et al.ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)CHEN 12A PR C86 015206 W. Chen et al. (DUKE, GWU, MSST, ITEP+)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)DUGGER 07 PR C76 025211 M. Dugger et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)SHKLYAR 05 PR C72 015210 V. Shklyar, H. Lenske, U. Mosel (GIES)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)BAI 01B PL B510 75 J.Z. Bai et al. (BES Collab.)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(1675) 5/2− I (JP ) = 12 (52−) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).



1665166516651665See key on page 885 BaryonPartile ListingsN(1675)N(1675) POLE POSITIONN(1675) POLE POSITIONN(1675) POLE POSITIONN(1675) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1655 to 1665 (≈ 1660) OUR ESTIMATE1655 to 1665 (≈ 1660) OUR ESTIMATE1655 to 1665 (≈ 1660) OUR ESTIMATE1655 to 1665 (≈ 1660) OUR ESTIMATE1655± 4 SOKHOYAN 15A DPWA Multihannel1654± 2 1 SVARC 14 L+P πN → πN1660±10 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1646 ROENCHEN 15A DPWA Multihannel1640 SHKLYAR 13 DPWA Multihannel1654± 4 ANISOVICH 12A DPWA Multihannel1656 SHRESTHA 12A DPWA Multihannel1658± 9 BATINIC 10 DPWA πN → Nπ, N η1657 ARNDT 06 DPWA πN → πN, ηN1674 VRANA 00 DPWA Multihannel1656 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT125 to 150 (≈ 135) OUR ESTIMATE125 to 150 (≈ 135) OUR ESTIMATE125 to 150 (≈ 135) OUR ESTIMATE125 to 150 (≈ 135) OUR ESTIMATE147± 5 SOKHOYAN 15A DPWA Multihannel125± 3±1 1 SVARC 14 L+P πN → πN140±10 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •125 ROENCHEN 15A DPWA Multihannel108 SHKLYAR 13 DPWA Multihannel151± 5 ANISOVICH 12A DPWA Multihannel128 SHRESTHA 12A DPWA Multihannel137± 7 BATINIC 10 DPWA πN → Nπ, N η139 ARNDT 06 DPWA πN → πN, ηN120 VRANA 00 DPWA Multihannel126 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.N(1675) ELASTIC POLE RESIDUEN(1675) ELASTIC POLE RESIDUEN(1675) ELASTIC POLE RESIDUEN(1675) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT23 to 33 (≈ 28) OUR ESTIMATE23 to 33 (≈ 28) OUR ESTIMATE23 to 33 (≈ 28) OUR ESTIMATE23 to 33 (≈ 28) OUR ESTIMATE28±1 SOKHOYAN 15A DPWA Multihannel23±1 1 SVARC 14 L+P πN → πN31±5 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •24 ROENCHEN 15A DPWA Multihannel20 SHKLYAR 13 DPWA Multihannel28±1 ANISOVICH 12A DPWA Multihannel25 BATINIC 10 DPWA πN → Nπ, N η27 ARNDT 06 DPWA πN → πN, ηN23 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−30 to −20 (≈ − 25) OUR ESTIMATE−30 to −20 (≈ − 25) OUR ESTIMATE−30 to −20 (≈ − 25) OUR ESTIMATE−30 to −20 (≈ − 25) OUR ESTIMATE
−24± 4 SOKHOYAN 15A DPWA Multihannel
−25± 2 1 SVARC 14 L+P πN → πN
−30±10 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−22 ROENCHEN 15A DPWA Multihannel
−49 SHKLYAR 13 DPWA Multihannel
−26± 4 ANISOVICH 12A DPWA Multihannel
−16 BATINIC 10 DPWA πN → Nπ, N η

−21 ARNDT 06 DPWA πN → πN, ηN
−22 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.N(1675) INELASTIC POLE RESIDUEN(1675) INELASTIC POLE RESIDUEN(1675) INELASTIC POLE RESIDUEN(1675) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1675) → �π, D-waveNormalized residue in N π → N(1675) → �π, D-waveNormalized residue in N π → N(1675) → �π, D-waveNormalized residue in N π → N(1675) → �π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.33±0.04 90 ± 15 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.33±0.05 82 ± 10 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1675) → N ηNormalized residue in N π → N(1675) → N ηNormalized residue in N π → N(1675) → N ηNormalized residue in N π → N(1675) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.044 −43 ROENCHEN 15A DPWA Multihannel

Normalized residue in N π → N(1675) → �KNormalized residue in N π → N(1675) → �KNormalized residue in N π → N(1675) → �KNormalized residue in N π → N(1675) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 100 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1675) → � KNormalized residue in N π → N(1675) → � KNormalized residue in N π → N(1675) → � KNormalized residue in N π → N(1675) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.031 −175 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1675) → N σNormalized residue in N π → N(1675) → N σNormalized residue in N π → N(1675) → N σNormalized residue in N π → N(1675) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.13±0.03 125 ± 20 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.15±0.04 132 ± 18 ANISOVICH 12A DPWA MultihannelN(1675) BREIT-WIGNER MASSN(1675) BREIT-WIGNER MASSN(1675) BREIT-WIGNER MASSN(1675) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1665 to 1680 (≈ 1675) OUR ESTIMATE1665 to 1680 (≈ 1675) OUR ESTIMATE1665 to 1680 (≈ 1675) OUR ESTIMATE1665 to 1680 (≈ 1675) OUR ESTIMATE1663 ± 4 SOKHOYAN 15A DPWA Multihannel1666 ± 2 1 SHKLYAR 13 DPWA Multihannel1679 ± 1 1 SHRESTHA 12A DPWA Multihannel1674.1± 0.2 1 ARNDT 06 DPWA πN → πN, ηN1675 ±10 CUTKOSKY 80 IPWA πN → πN1679 ± 8 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1664 ± 5 ANISOVICH 12A DPWA Multihannel1679 ± 9 BATINIC 10 DPWA πN → Nπ, N η1685 ± 4 VRANA 00 DPWA Multihannel1 Statistial error only. N(1675) BREIT-WIGNER WIDTHN(1675) BREIT-WIGNER WIDTHN(1675) BREIT-WIGNER WIDTHN(1675) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT130 to 160 (≈ 145) OUR ESTIMATE130 to 160 (≈ 145) OUR ESTIMATE130 to 160 (≈ 145) OUR ESTIMATE130 to 160 (≈ 145) OUR ESTIMATE146 ± 6 SOKHOYAN 15A DPWA Multihannel148 ± 1 1 SHKLYAR 13 DPWA Multihannel145 ± 4 1 SHRESTHA 12A DPWA Multihannel146.5± 1.0 1 ARNDT 06 DPWA πN → πN, ηN160 ±20 CUTKOSKY 80 IPWA πN → πN120 ±15 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •152 ± 7 ANISOVICH 12A DPWA Multihannel152 ± 8 BATINIC 10 DPWA πN → Nπ, N η131 ±10 VRANA 00 DPWA Multihannel1 Statistial error only. N(1675) DECAY MODESN(1675) DECAY MODESN(1675) DECAY MODESN(1675) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 38{42 %�2 N η < 1 %�3 N ππ 25{45 %�4 �(1232)π�5 �(1232)π , D-wave 23{37 %�6 N σ 3{7 %�7 pγ 0{0.02 %�8 pγ , heliity=1/2 0{0.01 %�9 pγ , heliity=3/2 0{0.01 %�10 nγ 0{0.15 %�11 nγ , heliity=1/2 0{0.05 %�12 nγ , heliity=3/2 0{0.10 %N(1675) BRANCHING RATIOSN(1675) BRANCHING RATIOSN(1675) BRANCHING RATIOSN(1675) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT38 to 42 (≈ 40) OUR ESTIMATE38 to 42 (≈ 40) OUR ESTIMATE38 to 42 (≈ 40) OUR ESTIMATE38 to 42 (≈ 40) OUR ESTIMATE41 ±2 SOKHOYAN 15A DPWA Multihannel41 ±1 1 SHKLYAR 13 DPWA Multihannel38.6±0.6 1 SHRESTHA 12A DPWA Multihannel39.3±0.1 1 ARNDT 06 DPWA πN → πN, ηN38 ±5 CUTKOSKY 80 IPWA πN → πN38 ±3 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •40 ±3 ANISOVICH 12A DPWA Multihannel35 ±4 BATINIC 10 DPWA πN → Nπ, N η35 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.



1666166616661666BaryonPartile ListingsN(1675),N(1680)�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT

<1 SHKLYAR 13 DPWA Multihannel
<1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.1±0.1 BATINIC 10 DPWA πN → Nπ, N η3 ±3 THOMA 08 DPWA Multihannel0 ±1 VRANA 00 DPWA Multihannel�(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT30±7 SOKHOYAN 15A DPWA Multihannel46±1 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •33±8 ANISOVICH 12A DPWA Multihannel63±2 VRANA 00 DPWA Multihannel1 Statistial error only.�(N σ

)/�total �6/��(N σ
)/�total �6/��(N σ
)/�total �6/��(N σ
)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT5±2 SOKHOYAN 15A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •7±3 ANISOVICH 12A DPWA MultihannelN(1675) PHOTON DECAY AMPLITUDES AT THE POLEN(1675) PHOTON DECAY AMPLITUDES AT THE POLEN(1675) PHOTON DECAY AMPLITUDES AT THE POLEN(1675) PHOTON DECAY AMPLITUDES AT THE POLEN(1675) → pγ , heliity-1/2 amplitude A1/2N(1675) → pγ , heliity-1/2 amplitude A1/2N(1675) → pγ , heliity-1/2 amplitude A1/2N(1675) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.022±0.003 −12 ± 7 SOKHOYAN 15A DPWA Multihannel0.022+0.004
−0.007 49+5

−2 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •0.032 36 ROENCHEN 15A DPWA MultihannelN(1675) → pγ , heliity-3/2 amplitude A3/2N(1675) → pγ , heliity-3/2 amplitude A3/2N(1675) → pγ , heliity-3/2 amplitude A3/2N(1675) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.028±0.006 −17 ± 6 SOKHOYAN 15A DPWA Multihannel0.036+0.004

−0.005 −30 ± 4 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •0.051 −9.3 ROENCHEN 15A DPWA MultihannelN(1675) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1675) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1675) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1675) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1675) → pγ , heliity-1/2 amplitude A1/2N(1675) → pγ , heliity-1/2 amplitude A1/2N(1675) → pγ , heliity-1/2 amplitude A1/2N(1675) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.010 to 0.025 (≈ 0.018) OUR ESTIMATE0.010 to 0.025 (≈ 0.018) OUR ESTIMATE0.010 to 0.025 (≈ 0.018) OUR ESTIMATE0.010 to 0.025 (≈ 0.018) OUR ESTIMATE0.022±0.003 SOKHOYAN 15A DPWA Multihannel0.009±0.001 1 SHKLYAR 13 DPWA Multihannel0.013±0.001 1 WORKMAN 12A DPWA γN → Nπ0.018±0.002 1 DUGGER 07 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.024±0.003 ANISOVICH 12A DPWA Multihannel0.011±0.001 1 SHRESTHA 12A DPWA Multihannel0.015 DRECHSEL 07 DPWA γN → πN1Statistial error only.N(1675) → pγ , heliity-3/2 amplitude A3/2N(1675) → pγ , heliity-3/2 amplitude A3/2N(1675) → pγ , heliity-3/2 amplitude A3/2N(1675) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.015 to 0.030 (≈ 0.022) OUR ESTIMATE0.015 to 0.030 (≈ 0.022) OUR ESTIMATE0.015 to 0.030 (≈ 0.022) OUR ESTIMATE0.015 to 0.030 (≈ 0.022) OUR ESTIMATE0.027±0.006 SOKHOYAN 15A DPWA Multihannel0.021±0.001 1 SHKLYAR 13 DPWA Multihannel0.016±0.001 1 WORKMAN 12A DPWA γN → Nπ0.021±0.001 1 DUGGER 07 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.025±0.007 ANISOVICH 12A DPWA Multihannel0.020±0.001 1 SHRESTHA 12A DPWA Multihannel0.022 DRECHSEL 07 DPWA γN → πN1Statistial error only.N(1675) → nγ , heliity-1/2 amplitude A1/2N(1675) → nγ , heliity-1/2 amplitude A1/2N(1675) → nγ , heliity-1/2 amplitude A1/2N(1675) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.065 to −0.055 (≈ − 0.060) OUR ESTIMATE−0.065 to −0.055 (≈ − 0.060) OUR ESTIMATE−0.065 to −0.055 (≈ − 0.060) OUR ESTIMATE−0.065 to −0.055 (≈ − 0.060) OUR ESTIMATE
−0.060±0.007 ANISOVICH 13B DPWA Multihannel
−0.058±0.002 1 CHEN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.040±0.004 1 SHRESTHA 12A DPWA Multihannel
−0.062 DRECHSEL 07 DPWA γN → πN1Statistial error only.

N(1675) → nγ , heliity-3/2 amplitude A3/2N(1675) → nγ , heliity-3/2 amplitude A3/2N(1675) → nγ , heliity-3/2 amplitude A3/2N(1675) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.095 to −0.075 (≈ − 0.085) OUR ESTIMATE−0.095 to −0.075 (≈ − 0.085) OUR ESTIMATE−0.095 to −0.075 (≈ − 0.085) OUR ESTIMATE−0.095 to −0.075 (≈ − 0.085) OUR ESTIMATE
−0.088±0.010 ANISOVICH 13B DPWA Multihannel
−0.080±0.005 1 CHEN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.068±0.004 1 SHRESTHA 12A DPWA Multihannel
−0.084 DRECHSEL 07 DPWA γN → πN1Statistial error only. N(1675) REFERENCESN(1675) REFERENCESN(1675) REFERENCESN(1675) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)CHEN 12A PR C86 015206 W. Chen et al. (DUKE, GWU, MSST, ITEP+)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)THOMA 08 PL B659 87 U. Thoma et al. (CB-ELSA Collab.)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)DUGGER 07 PR C76 025211 M. Dugger et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(1680) 5/2+ I (JP ) = 12 (52+) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(1680) POLE POSITIONN(1680) POLE POSITIONN(1680) POLE POSITIONN(1680) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1665 to 1680 (≈ 1675) OUR ESTIMATE1665 to 1680 (≈ 1675) OUR ESTIMATE1665 to 1680 (≈ 1675) OUR ESTIMATE1665 to 1680 (≈ 1675) OUR ESTIMATE1678±5 SOKHOYAN 15A DPWA Multihannel1674±2±1 1 SVARC 14 L+P πN → πN1667±5 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1669 ROENCHEN 15A DPWA Multihannel1660 SHKLYAR 13 DPWA Multihannel1676±6 ANISOVICH 12A DPWA Multihannel1669 SHRESTHA 12A DPWA Multihannel1666±8 BATINIC 10 DPWA πN → Nπ, N η1674 ARNDT 06 DPWA πN → πN, ηN1667 VRANA 00 DPWA Multihannel1673 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT110 to 135 (≈ 120) OUR ESTIMATE110 to 135 (≈ 120) OUR ESTIMATE110 to 135 (≈ 120) OUR ESTIMATE110 to 135 (≈ 120) OUR ESTIMATE113± 4 SOKHOYAN 15A DPWA Multihannel129± 3±1 1 SVARC 14 L+P πN → πN110±10 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •100 ROENCHEN 15A DPWA Multihannel98 SHKLYAR 13 DPWA Multihannel113± 4 ANISOVICH 12A DPWA Multihannel119 SHRESTHA 12A DPWA Multihannel135± 6 BATINIC 10 DPWA πN → Nπ, N η115 ARNDT 06 DPWA πN → πN, ηN122 VRANA 00 DPWA Multihannel135 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.N(1680) ELASTIC POLE RESIDUEN(1680) ELASTIC POLE RESIDUEN(1680) ELASTIC POLE RESIDUEN(1680) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT35 to 45 (≈ 40) OUR ESTIMATE35 to 45 (≈ 40) OUR ESTIMATE35 to 45 (≈ 40) OUR ESTIMATE35 to 45 (≈ 40) OUR ESTIMATE45±4 SOKHOYAN 15A DPWA Multihannel44±1±1 1 SVARC 14 L+P πN → πN34±2 CUTKOSKY 80 IPWA πN → πN



1667166716671667See key on page 885 BaryonPartile ListingsN(1680)
• • • We do not use the following data for averages, �ts, limits, et. • • •34 ROENCHEN 15A DPWA Multihannel33 SHKLYAR 13 DPWA Multihannel43±4 ANISOVICH 12A DPWA Multihannel44 BATINIC 10 DPWA πN → Nπ, N η42 ARNDT 06 DPWA πN → πN, ηN44 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−20 to 10 (≈ − 5) OUR ESTIMATE−20 to 10 (≈ − 5) OUR ESTIMATE−20 to 10 (≈ − 5) OUR ESTIMATE−20 to 10 (≈ − 5) OUR ESTIMATE5±10 SOKHOYAN 15A DPWA Multihannel
−16± 1±1 1 SVARC 14 L+P πN → πN
−25± 5 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−19 ROENCHEN 15A DPWA Multihannel
−32 SHKLYAR 13 DPWA Multihannel
− 2±10 ANISOVICH 12A DPWA Multihannel
−19 BATINIC 10 DPWA πN → Nπ, N η

− 4 ARNDT 06 DPWA πN → πN, ηN
−17 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.N(1680) INELASTIC POLE RESIDUEN(1680) INELASTIC POLE RESIDUEN(1680) INELASTIC POLE RESIDUEN(1680) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1680) → �π, P-waveNormalized residue in N π → N(1680) → �π, P-waveNormalized residue in N π → N(1680) → �π, P-waveNormalized residue in N π → N(1680) → �π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.15±0.03 −60 ± 30 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.15±0.03 −70 ± 45 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1680) → �π, F-waveNormalized residue in N π → N(1680) → �π, F-waveNormalized residue in N π → N(1680) → �π, F-waveNormalized residue in N π → N(1680) → �π, F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.23±0.04 90 ± 12 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.23±0.04 85 ± 15 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1680) → N ηNormalized residue in N π → N(1680) → N ηNormalized residue in N π → N(1680) → N ηNormalized residue in N π → N(1680) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.027 136 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1680) → �KNormalized residue in N π → N(1680) → �KNormalized residue in N π → N(1680) → �KNormalized residue in N π → N(1680) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 90 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1680) → � KNormalized residue in N π → N(1680) → � KNormalized residue in N π → N(1680) → � KNormalized residue in N π → N(1680) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.004 148 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1680) → N (ππ)I=0S−wave
Normalized residue in N π → N(1680) → N (ππ)I=0S−waveNormalized residue in N π → N(1680) → N (ππ)I=0S−wave
Normalized residue in N π → N(1680) → N (ππ)I=0S−waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.29±0.06 −45 ± 15 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.26±0.04 −56 ± 15 ANISOVICH 12A DPWA MultihannelN(1680) BREIT-WIGNER MASSN(1680) BREIT-WIGNER MASSN(1680) BREIT-WIGNER MASSN(1680) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1680 to 1690 (≈ 1685) OUR ESTIMATE1680 to 1690 (≈ 1685) OUR ESTIMATE1680 to 1690 (≈ 1685) OUR ESTIMATE1680 to 1690 (≈ 1685) OUR ESTIMATE1690 ± 5 SOKHOYAN 15A DPWA Multihannel1676 ± 2 1 SHKLYAR 13 DPWA Multihannel1682.7± 0.5 1 SHRESTHA 12A DPWA Multihannel1680.1± 0.2 1 ARNDT 06 DPWA πN → πN, ηN1680 ±10 CUTKOSKY 80 IPWA πN → πN1684 ± 3 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1689 ± 6 ANISOVICH 12A DPWA Multihannel1680 ± 7 BATINIC 10 DPWA πN → Nπ, N η1679 ± 3 VRANA 00 DPWA Multihannel1 Statistial error only. N(1680) BREIT-WIGNER WIDTHN(1680) BREIT-WIGNER WIDTHN(1680) BREIT-WIGNER WIDTHN(1680) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT115 to 130 (≈ 120) OUR ESTIMATE115 to 130 (≈ 120) OUR ESTIMATE115 to 130 (≈ 120) OUR ESTIMATE115 to 130 (≈ 120) OUR ESTIMATE119 ± 4 SOKHOYAN 15A DPWA Multihannel115 ± 1 1 SHKLYAR 13 DPWA Multihannel126 ± 1 1 SHRESTHA 12A DPWA Multihannel128.0± 1.1 1 ARNDT 06 DPWA πN → πN, ηN120 ±10 CUTKOSKY 80 IPWA πN → πN128 ± 8 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •118 ± 6 ANISOVICH 12A DPWA Multihannel142 ± 7 BATINIC 10 DPWA πN → Nπ, N η128 ± 9 VRANA 00 DPWA Multihannel1 Statistial error only. N(1680) DECAY MODESN(1680) DECAY MODESN(1680) DECAY MODESN(1680) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 60{70 %�2 N η <1 %�3 N ππ 20{40 %�4 �(1232)π 11{23 %�5 �(1232)π , P-wave 4{10 %�6 �(1232)π , F-wave 1{13 %�7 N σ 9{19 %�8 pγ 0.21{0.32 %�9 pγ , heliity=1/2 0.001{0.011 %�10 pγ , heliity=3/2 0.20{0.32 %�11 nγ 0.021{0.046 %�12 nγ , heliity=1/2 0.004{0.029 %�13 nγ , heliity=3/2 0.01{0.024 %N(1680) BRANCHING RATIOSN(1680) BRANCHING RATIOSN(1680) BRANCHING RATIOSN(1680) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT60 to 70 (≈ 65) OUR ESTIMATE60 to 70 (≈ 65) OUR ESTIMATE60 to 70 (≈ 65) OUR ESTIMATE60 to 70 (≈ 65) OUR ESTIMATE62 ±4 SOKHOYAN 15A DPWA Multihannel68 ±1 1 SHKLYAR 13 DPWA Multihannel68.0±0.5 1 SHRESTHA 12A DPWA Multihannel70.1±0.1 1 ARNDT 06 DPWA πN → πN, ηN62 ±5 CUTKOSKY 80 IPWA πN → πN65 ±2 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •64 ±5 ANISOVICH 12A DPWA Multihannel67 ±3 BATINIC 10 DPWA πN → Nπ, N η69 ±2 VRANA 00 DPWA Multihannel1 Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT

<1 SHKLYAR 13 DPWA Multihannel1.0 ±0.3 1 SHRESTHA 12A DPWA Multihannel0.15+0.35
−0.10 TIATOR 99 DPWA γ p → pη

• • • We do not use the following data for averages, �ts, limits, et. • • •0.4 ±0.2 BATINIC 10 DPWA πN → Nπ, N η

<1 THOMA 08 DPWA Multihannel0 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π , P-wave)/�total �5/��(�(1232)π , P-wave)/�total �5/��(�(1232)π , P-wave)/�total �5/��(�(1232)π , P-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT7 ±3 SOKHOYAN 15A DPWA Multihannel10.5±0.9 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •5 ±3 ANISOVICH 12A DPWA Multihannel14 ±3 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π , F-wave)/�total �6/��(�(1232)π , F-wave)/�total �6/��(�(1232)π , F-wave)/�total �6/��(�(1232)π , F-wave)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT10 ±3 SOKHOYAN 15A DPWA Multihannel1.0±0.1 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •10 ±3 ANISOVICH 12A DPWA Multihannel1 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N σ

)/�total �7/��(N σ
)/�total �7/��(N σ
)/�total �7/��(N σ
)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT14 ±5 SOKHOYAN 15A DPWA Multihannel9.4±0.8 1 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •14 ±7 ANISOVICH 12A DPWA Multihannel9 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.



1668166816681668BaryonPartile ListingsN(1680),N(1700)N(1680) PHOTON DECAY AMPLITUDES AT THE POLEN(1680) PHOTON DECAY AMPLITUDES AT THE POLEN(1680) PHOTON DECAY AMPLITUDES AT THE POLEN(1680) PHOTON DECAY AMPLITUDES AT THE POLEN(1680) → pγ , heliity-1/2 amplitude A1/2N(1680) → pγ , heliity-1/2 amplitude A1/2N(1680) → pγ , heliity-1/2 amplitude A1/2N(1680) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.013±0.003 −20 ± 17 SOKHOYAN 15A DPWA Multihannel
−0.013+0.002

−0.005 −42+ 9
−18 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.022 −28 ROENCHEN 15A DPWA MultihannelN(1680) → pγ , heliity-3/2 amplitude A3/2N(1680) → pγ , heliity-3/2 amplitude A3/2N(1680) → pγ , heliity-3/2 amplitude A3/2N(1680) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.135±0.005 1 ± 3 SOKHOYAN 15A DPWA Multihannel0.126+0.001

−0.002 −7+3
−2 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.102 −11 ROENCHEN 15A DPWA MultihannelN(1680) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1680) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1680) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1680) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1680) → pγ , heliity-1/2 amplitude A1/2N(1680) → pγ , heliity-1/2 amplitude A1/2N(1680) → pγ , heliity-1/2 amplitude A1/2N(1680) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.018 to −0.005 (≈ − 0.010) OUR ESTIMATE−0.018 to −0.005 (≈ − 0.010) OUR ESTIMATE−0.018 to −0.005 (≈ − 0.010) OUR ESTIMATE−0.018 to −0.005 (≈ − 0.010) OUR ESTIMATE
−0.015±0.002 SOKHOYAN 15A DPWA Multihannel0.003±0.001 1 SHKLYAR 13 DPWA Multihannel
−0.007±0.002 1 WORKMAN 12A DPWA γN → Nπ

−0.017±0.001 1 DUGGER 07 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.013±0.003 ANISOVICH 12A DPWA Multihannel
−0.017±0.001 1 SHRESTHA 12A DPWA Multihannel
−0.025 DRECHSEL 07 DPWA γN → πN1Statistial error only.N(1680) → pγ , heliity-3/2 amplitude A3/2N(1680) → pγ , heliity-3/2 amplitude A3/2N(1680) → pγ , heliity-3/2 amplitude A3/2N(1680) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.130 to 0.140 (≈ 0.135) OUR ESTIMATE0.130 to 0.140 (≈ 0.135) OUR ESTIMATE0.130 to 0.140 (≈ 0.135) OUR ESTIMATE0.130 to 0.140 (≈ 0.135) OUR ESTIMATE0.136±0.005 SOKHOYAN 15A DPWA Multihannel0.116±0.001 1 SHKLYAR 13 DPWA Multihannel0.140±0.002 1 WORKMAN 12A DPWA γN → Nπ0.134±0.002 1 DUGGER 07 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.135±0.006 ANISOVICH 12A DPWA Multihannel0.136±0.001 1 SHRESTHA 12A DPWA Multihannel0.134 DRECHSEL 07 DPWA γN → πN1Statistial error only.N(1680) → nγ , heliity-1/2 amplitude A1/2N(1680) → nγ , heliity-1/2 amplitude A1/2N(1680) → nγ , heliity-1/2 amplitude A1/2N(1680) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.020 to 0.040 (≈ 0.030) OUR ESTIMATE0.020 to 0.040 (≈ 0.030) OUR ESTIMATE0.020 to 0.040 (≈ 0.030) OUR ESTIMATE0.020 to 0.040 (≈ 0.030) OUR ESTIMATE0.034±0.006 ANISOVICH 13B DPWA Multihannel0.026±0.004 1 CHEN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.029±0.002 1 SHRESTHA 12A DPWA Multihannel0.028 DRECHSEL 07 DPWA γN → πN1Statistial error only.N(1680) → nγ , heliity-3/2 amplitude A3/2N(1680) → nγ , heliity-3/2 amplitude A3/2N(1680) → nγ , heliity-3/2 amplitude A3/2N(1680) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.050 to −0.025 (≈ − 0.035) OUR ESTIMATE−0.050 to −0.025 (≈ − 0.035) OUR ESTIMATE−0.050 to −0.025 (≈ − 0.035) OUR ESTIMATE−0.050 to −0.025 (≈ − 0.035) OUR ESTIMATE
−0.044±0.009 ANISOVICH 13B DPWA Multihannel
−0.029±0.002 1 CHEN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.059±0.002 1 SHRESTHA 12A DPWA Multihannel
−0.038 DRECHSEL 07 DPWA γN → πN1Statistial error only. N(1680) REFERENCESN(1680) REFERENCESN(1680) REFERENCESN(1680) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982). For very earlyreferenes, see Reviews of Modern Physis 37373737 633 (1965).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)CHEN 12A PR C86 015206 W. Chen et al. (DUKE, GWU, MSST, ITEP+)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)THOMA 08 PL B659 87 U. Thoma et al. (CB-ELSA Collab.)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)

DUGGER 07 PR C76 025211 M. Dugger et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)TIATOR 99 PR C60 035210 L. Tiator et al.HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(1700) 3/2− I (JP ) = 12 (32−) Status: ∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(1700) POLE POSITIONN(1700) POLE POSITIONN(1700) POLE POSITIONN(1700) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1650 to 1750 (≈ 1700) OUR ESTIMATE1650 to 1750 (≈ 1700) OUR ESTIMATE1650 to 1750 (≈ 1700) OUR ESTIMATE1650 to 1750 (≈ 1700) OUR ESTIMATE1780±35 SOKHOYAN 15A DPWA Multihannel1757± 4±1 1 SVARC 14 L+P πN → πN1660±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1770±40 ANISOVICH 12A DPWA Multihannel1662 SHRESTHA 12A DPWA Multihannel1806±23 BATINIC 10 DPWA πN → Nπ, N η1704 VRANA 00 DPWA Multihannel1700 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 300 (≈ 200) OUR ESTIMATE100 to 300 (≈ 200) OUR ESTIMATE100 to 300 (≈ 200) OUR ESTIMATE100 to 300 (≈ 200) OUR ESTIMATE420±140 SOKHOYAN 15A DPWA Multihannel136± 7±4 1 SVARC 14 L+P πN → πN90± 40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •420±180 ANISOVICH 12A DPWA Multihannel55 SHRESTHA 12A DPWA Multihannel129± 33 BATINIC 10 DPWA πN → Nπ, N η156 VRANA 00 DPWA Multihannel120 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.N(1700) ELASTIC POLE RESIDUEN(1700) ELASTIC POLE RESIDUEN(1700) ELASTIC POLE RESIDUEN(1700) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT5 to 50 (≈ 10) OUR ESTIMATE5 to 50 (≈ 10) OUR ESTIMATE5 to 50 (≈ 10) OUR ESTIMATE5 to 50 (≈ 10) OUR ESTIMATE60±30 SOKHOYAN 15A DPWA Multihannel7± 1±1 1 SVARC 14 L+P πN → πN6± 3 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •50±40 ANISOVICH 12A DPWA Multihannel7 BATINIC 10 DPWA πN → Nπ, N η5 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−120 to 0 (≈ − 90) OUR ESTIMATE−120 to 0 (≈ − 90) OUR ESTIMATE−120 to 0 (≈ − 90) OUR ESTIMATE−120 to 0 (≈ − 90) OUR ESTIMATE
−115±30 SOKHOYAN 15A DPWA Multihannel
−113± 4±2 1 SVARC 14 L+P πN → πN0±50 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−100±40 ANISOVICH 12A DPWA Multihannel
− 34 BATINIC 10 DPWA πN → Nπ, N η1Fit to the amplitudes of HOEHLER 79.N(1700) INELASTIC POLE RESIDUEN(1700) INELASTIC POLE RESIDUEN(1700) INELASTIC POLE RESIDUEN(1700) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1700) → �π, S-waveNormalized residue in N π → N(1700) → �π, S-waveNormalized residue in N π → N(1700) → �π, S-waveNormalized residue in N π → N(1700) → �π, S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.33±0.10 −70 ± 25 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.34±0.21 −60 ± 40 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1700) → �π, D-waveNormalized residue in N π → N(1700) → �π, D-waveNormalized residue in N π → N(1700) → �π, D-waveNormalized residue in N π → N(1700) → �π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.10±0.06 75 ± 30 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.08±0.06 90 ± 35 ANISOVICH 12A DPWA Multihannel



1669166916691669See key on page 885 BaryonPartile ListingsN(1700)Normalized residue in N π → N(1700) → N σNormalized residue in N π → N(1700) → N σNormalized residue in N π → N(1700) → N σNormalized residue in N π → N(1700) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.13±0.08 −100 ± 35 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1700) → N(1440)πNormalized residue in N π → N(1700) → N(1440)πNormalized residue in N π → N(1700) → N(1440)πNormalized residue in N π → N(1700) → N(1440)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.13±0.05 40 ± 35 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1700) → N(1520)π, P-waveNormalized residue in N π → N(1700) → N(1520)π, P-waveNormalized residue in N π → N(1700) → N(1520)π, P-waveNormalized residue in N π → N(1700) → N(1520)π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.07±0.03 160 ± 45 SOKHOYAN 15A DPWA MultihannelN(1700) BREIT-WIGNER MASSN(1700) BREIT-WIGNER MASSN(1700) BREIT-WIGNER MASSN(1700) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1650 to 1800 (≈ 1720) OUR ESTIMATE1650 to 1800 (≈ 1720) OUR ESTIMATE1650 to 1800 (≈ 1720) OUR ESTIMATE1650 to 1800 (≈ 1720) OUR ESTIMATE1800±35 SOKHOYAN 15A DPWA Multihannel1665± 3 1 SHRESTHA 12A DPWA Multihannel1675±25 CUTKOSKY 80 IPWA πN → πN1731±15 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1790±40 ANISOVICH 12A DPWA Multihannel1817±22 BATINIC 10 DPWA πN → Nπ, N η1736±33 VRANA 00 DPWA Multihannel1 Statistial error only. N(1700) BREIT-WIGNER WIDTHN(1700) BREIT-WIGNER WIDTHN(1700) BREIT-WIGNER WIDTHN(1700) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 300 (≈ 200) OUR ESTIMATE100 to 300 (≈ 200) OUR ESTIMATE100 to 300 (≈ 200) OUR ESTIMATE100 to 300 (≈ 200) OUR ESTIMATE400±100 SOKHOYAN 15A DPWA Multihannel56± 8 1 SHRESTHA 12A DPWA Multihannel90± 40 CUTKOSKY 80 IPWA πN → πN110± 30 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •390±140 ANISOVICH 12A DPWA Multihannel134± 37 BATINIC 10 DPWA πN → Nπ, N η175±133 VRANA 00 DPWA Multihannel1 Statistial error only. N(1700) DECAY MODESN(1700) DECAY MODESN(1700) DECAY MODESN(1700) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 7{17 %�2 N η seen�3 Nω 10{34 %�4 N ππ 60{90 %�5 �(1232)π 55{85 %�6 �(1232)π , S-wave 50{80 %�7 �(1232)π , D-wave 4{14 %�8 N(1440)π 3{11 %�9 N(1520)π <4 %�10 N ρ , S=3/2, S-wave 32{44 %�11 N σ 2{14 %�12 pγ 0.01{0.05 %�13 pγ , heliity=1/2 0.0{0.024 %�14 pγ , heliity=3/2 0.002{0.026 %�15 nγ 0.01{0.13 %�16 nγ , heliity=1/2 0.0{0.09 %�17 nγ , heliity=3/2 0.01{0.05 %N(1700) BRANCHING RATIOSN(1700) BRANCHING RATIOSN(1700) BRANCHING RATIOSN(1700) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT7 to 17 (≈ 12) OUR ESTIMATE7 to 17 (≈ 12) OUR ESTIMATE7 to 17 (≈ 12) OUR ESTIMATE7 to 17 (≈ 12) OUR ESTIMATE15 ±6 SOKHOYAN 15A DPWA Multihannel2.8±0.5 1 SHRESTHA 12A DPWA Multihannel11 ±5 CUTKOSKY 80 IPWA πN → πN8 ±3 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •12 ±5 ANISOVICH 12A DPWA Multihannel9 ±6 BATINIC 10 DPWA πN → Nπ, N η4 ±2 VRANA 00 DPWA Multihannel1 Statistial error only.

�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •14±5 BATINIC 10 DPWA πN → Nπ, N η10±5 THOMA 08 DPWA Multihannel0±1 VRANA 00 DPWA Multihannel�(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT22±12 DENISENKO 16 DPWA Multihannel�(�(1232)π , S-wave)/�total �6/��(�(1232)π , S-wave)/�total �6/��(�(1232)π , S-wave)/�total �6/��(�(1232)π , S-wave)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT65±15 SOKHOYAN 15A DPWA Multihannel31± 9 1 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •72±23 ANISOVICH 12A DPWA Multihannel11± 1 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π ,D-wave)/�total �7/��(�(1232)π ,D-wave)/�total �7/��(�(1232)π ,D-wave)/�total �7/��(�(1232)π ,D-wave)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT9± 5 SOKHOYAN 15A DPWA Multihannel3± 2 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
<10 ANISOVICH 12A DPWA Multihannel79±56 VRANA 00 DPWA Multihannel1 Statistial error only.�(N(1440)π)/�total �8/��(N(1440)π)/�total �8/��(N(1440)π)/�total �8/��(N(1440)π)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT7±4 SOKHOYAN 15A DPWA Multihannel�(N(1520)π)/�total �9/��(N(1520)π)/�total �9/��(N(1520)π)/�total �9/��(N(1520)π)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT
<4 SOKHOYAN 15A DPWA Multihannel�(N ρ , S=3/2, S-wave)/�total �10/��(N ρ , S=3/2, S-wave)/�total �10/��(N ρ , S=3/2, S-wave)/�total �10/��(N ρ , S=3/2, S-wave)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT38±6 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •7±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N σ

)/�total �11/��(N σ
)/�total �11/��(N σ
)/�total �11/��(N σ
)/�total �11/�VALUE (%) DOCUMENT ID TECN COMMENT8± 6 SOKHOYAN 15A DPWA Multihannel24± 6 1 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •18±12 THOMA 08 DPWA Multihannel0± 1 VRANA 00 DPWA Multihannel1 Statistial error only.N(1700) PHOTON DECAY AMPLITUDES AT THE POLEN(1700) PHOTON DECAY AMPLITUDES AT THE POLEN(1700) PHOTON DECAY AMPLITUDES AT THE POLEN(1700) PHOTON DECAY AMPLITUDES AT THE POLEN(1700) → pγ , heliity-1/2 amplitude A1/2N(1700) → pγ , heliity-1/2 amplitude A1/2N(1700) → pγ , heliity-1/2 amplitude A1/2N(1700) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.047±0.016 75 ± 30 SOKHOYAN 15A DPWA MultihannelN(1700) → pγ , heliity-3/2 amplitude A3/2N(1700) → pγ , heliity-3/2 amplitude A3/2N(1700) → pγ , heliity-3/2 amplitude A3/2N(1700) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.041±0.014 0 ± 20 SOKHOYAN 15A DPWA MultihannelN(1700) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1700) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1700) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1700) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1700) → pγ , heliity-1/2 amplitude A1/2N(1700) → pγ , heliity-1/2 amplitude A1/2N(1700) → pγ , heliity-1/2 amplitude A1/2N(1700) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.041±0.017 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.021±0.005 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.N(1700) → pγ , heliity-3/2 amplitude A3/2N(1700) → pγ , heliity-3/2 amplitude A3/2N(1700) → pγ , heliity-3/2 amplitude A3/2N(1700) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.037±0.014 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.034±0.013 ANISOVICH 12A DPWA Multihannel0.050±0.009 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.



1670167016701670BaryonPartile ListingsN(1700),N(1710)N(1700) → nγ , heliity-1/2 amplitude A1/2N(1700) → nγ , heliity-1/2 amplitude A1/2N(1700) → nγ , heliity-1/2 amplitude A1/2N(1700) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.025±0.010 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.049±0.008 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.N(1700) → nγ , heliity-3/2 amplitude A3/2N(1700) → nγ , heliity-3/2 amplitude A3/2N(1700) → nγ , heliity-3/2 amplitude A3/2N(1700) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.032±0.018 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.092±0.014 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only. N(1700) REFERENCESN(1700) REFERENCESN(1700) REFERENCESN(1700) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).DENISENKO 16 PL B755 97 I. Denisenko et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)THOMA 08 PL B659 87 U. Thoma et al. (CB-ELSA Collab.)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(1710) 1/2+ I (JP ) = 12 (12+) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(1710) POLE POSITIONN(1710) POLE POSITIONN(1710) POLE POSITIONN(1710) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1680 to 1720 (≈ 1700) OUR ESTIMATE1680 to 1720 (≈ 1700) OUR ESTIMATE1680 to 1720 (≈ 1700) OUR ESTIMATE1680 to 1720 (≈ 1700) OUR ESTIMATE1690±15 ANISOVICH 17A DPWA Multihannel1697±23 1 ANISOVICH 17A L+P γ p, π− p → K �1770± 5±2 2 SVARC 14 L+P πN → πN1690±20 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1651 ROENCHEN 15A DPWA Multihannel1690±15 SOKHOYAN 15A DPWA Multihannel1690±15 GUTZ 14 DPWA Multihannel1670 SHKLYAR 13 DPWA Multihannel1687±17 ANISOVICH 12A DPWA Multihannel1644 SHRESTHA 12A DPWA Multihannel1711±15 3 BATINIC 10 DPWA πN → Nπ, N η1679 VRANA 00 DPWA Multihannel1690 HOEHLER 93 SPED πN → πN1698 CUTKOSKY 90 IPWA πN → πN1Statistial error only.2 Fit to the amplitudes of HOEHLER 79.3BATINIC 10 �nds evidene for a seond P11 state with all parameters exept for thephase of the pole residue very similar to the parameters we give here.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT80 to 160 (≈ 120) OUR ESTIMATE80 to 160 (≈ 120) OUR ESTIMATE80 to 160 (≈ 120) OUR ESTIMATE80 to 160 (≈ 120) OUR ESTIMATE155±25 ANISOVICH 17A DPWA Multihannel84±34 1 ANISOVICH 17A L+P γ p, π− p → K �98± 8±5 2 SVARC 14 L+P πN → πN80±20 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •121 ROENCHEN 15A DPWA Multihannel170±20 SOKHOYAN 15A DPWA Multihannel170±20 GUTZ 14 DPWA Multihannel159 SHKLYAR 13 DPWA Multihannel200±25 ANISOVICH 12A DPWA Multihannel104 SHRESTHA 12A DPWA Multihannel174±16 3 BATINIC 10 DPWA πN → Nπ, N η132 VRANA 00 DPWA Multihannel200 HOEHLER 93 SPED πN → πN88 CUTKOSKY 90 IPWA πN → πN1Statistial error only.2 Fit to the amplitudes of HOEHLER 79.3BATINIC 10 �nds evidene for a seond P11 state with all parameters exept for thephase of the pole residue very similar to the parameters we give here.

N(1710) ELASTIC POLE RESIDUEN(1710) ELASTIC POLE RESIDUEN(1710) ELASTIC POLE RESIDUEN(1710) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT4 to 10 (≈ 7) OUR ESTIMATE4 to 10 (≈ 7) OUR ESTIMATE4 to 10 (≈ 7) OUR ESTIMATE4 to 10 (≈ 7) OUR ESTIMATE6 ±3 SOKHOYAN 15A DPWA Multihannel5 ±1±1 1 SVARC 14 L+P πN → πN8 ±2 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •3.2 ROENCHEN 15A DPWA Multihannel6 ±3 GUTZ 14 DPWA Multihannel11 SHKLYAR 13 DPWA Multihannel6 ±4 ANISOVICH 12A DPWA Multihannel24 2 BATINIC 10 DPWA πN → Nπ, N η15 HOEHLER 93 SPED πN → πN9 CUTKOSKY 90 IPWA πN → πN1Fit to the amplitudes of HOEHLER 79.2BATINIC 10 �nds evidene for a seond P11 state with all parameters exept for thephase of the pole residue very similar to the parameters we give here.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT120 to 260 (≈ 190) OUR ESTIMATE120 to 260 (≈ 190) OUR ESTIMATE120 to 260 (≈ 190) OUR ESTIMATE120 to 260 (≈ 190) OUR ESTIMATE130±35 SOKHOYAN 15A DPWA Multihannel
−104± 7±3 1 SVARC 14 L+P πN → πN175±35 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •55 ROENCHEN 15A DPWA Multihannel120±45 GUTZ 14 DPWA Multihannel9 SHKLYAR 13 DPWA Multihannel120±70 ANISOVICH 12A DPWA Multihannel20 2 BATINIC 10 DPWA πN → Nπ, N η

−167 CUTKOSKY 90 IPWA πN → πN1Fit to the amplitudes of HOEHLER 79.2BATINIC 10 �nds evidene for a seond P11 state with all parameters exept for thephase of the pole residue very similar to the parameters we give here.N(1710) INELASTIC POLE RESIDUEN(1710) INELASTIC POLE RESIDUEN(1710) INELASTIC POLE RESIDUEN(1710) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1710) → N ηNormalized residue in N π → N(1710) → N ηNormalized residue in N π → N(1710) → N ηNormalized residue in N π → N(1710) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.12±0.04 0 ± 45 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.16 −180 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1710) → �KNormalized residue in N π → N(1710) → �KNormalized residue in N π → N(1710) → �KNormalized residue in N π → N(1710) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.16±0.05 −160 ± 25 ANISOVICH 17A DPWA Multihannel0.12+0.24

−0.12 −119 ± 83 1 ANISOVICH 17A L+P γ p, π− p → K �
• • • We do not use the following data for averages, �ts, limits, et. • • •0.12 −32 ROENCHEN 15A DPWA Multihannel0.17±0.06 −110 ± 20 ANISOVICH 12A DPWA Multihannel1 Statistial error only.Normalized residue in N π → N(1710) → � KNormalized residue in N π → N(1710) → � KNormalized residue in N π → N(1710) → � KNormalized residue in N π → N(1710) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.004 −43 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1710) → N(1535)πNormalized residue in N π → N(1710) → N(1535)πNormalized residue in N π → N(1710) → N(1535)πNormalized residue in N π → N(1710) → N(1535)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.10±0.04 140 ± 40 GUTZ 14 DPWA MultihannelN(1710) BREIT-WIGNER MASSN(1710) BREIT-WIGNER MASSN(1710) BREIT-WIGNER MASSN(1710) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1680 to 1740 (≈ 1710) OUR ESTIMATE1680 to 1740 (≈ 1710) OUR ESTIMATE1680 to 1740 (≈ 1710) OUR ESTIMATE1680 to 1740 (≈ 1710) OUR ESTIMATE1715±20 SOKHOYAN 15A DPWA Multihannel1737±17 1 SHKLYAR 13 DPWA Multihannel1662± 7 1 SHRESTHA 12A DPWA Multihannel1700±50 CUTKOSKY 80 IPWA πN → πN1723± 9 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1715±20 GUTZ 14 DPWA Multihannel1710±20 ANISOVICH 12A DPWA Multihannel1729±16 2 BATINIC 10 DPWA πN → Nπ, N η1752± 3 PENNER 02C DPWA Multihannel1699±65 VRANA 00 DPWA Multihannel1 Statistial error only.2BATINIC 10 �nds evidene for a seond P11 state with all parameters exept for thephase of the pole residue very similar to the parameters we give here.



1671167116711671See key on page 885 Baryon Partile ListingsN(1710)N(1710) BREIT-WIGNER WIDTHN(1710) BREIT-WIGNER WIDTHN(1710) BREIT-WIGNER WIDTHN(1710) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT80 to 200 (≈ 140) OUR ESTIMATE80 to 200 (≈ 140) OUR ESTIMATE80 to 200 (≈ 140) OUR ESTIMATE80 to 200 (≈ 140) OUR ESTIMATE175± 15 SOKHOYAN 15A DPWA Multihannel368±120 1 SHKLYAR 13 DPWA Multihannel116± 17 1 SHRESTHA 12A DPWA Multihannel93± 30 CUTKOSKY 90 IPWA πN → πN90± 30 CUTKOSKY 80 IPWA πN → πN120± 15 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •175± 15 GUTZ 14 DPWA Multihannel200± 18 ANISOVICH 12A DPWA Multihannel180± 17 2 BATINIC 10 DPWA πN → Nπ, N η386± 59 PENNER 02C DPWA Multihannel143±100 VRANA 00 DPWA Multihannel1 Statistial error only.2BATINIC 10 �nds evidene for a seond P11 state with all parameters exept for thephase of the pole residue very similar to the parameters we give here.N(1710) DECAY MODESN(1710) DECAY MODESN(1710) DECAY MODESN(1710) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 5{20 %�2 N η 10{50 %�3 Nω 1{5 %�4 �K 5{25 %�5 � K seen�6 N ππ seen�7 �(1232)π�8 �(1232)π , P-wave 3{9 %�9 N(1535)π 9{21 %�10 N ρ�11 N ρ , S=1/2, P-wave 11{23 %�12 pγ , heliity=1/2 0.002{0.08 %�13 nγ , heliity=1/2 0.0{0.02%N(1710) BRANCHING RATIOSN(1710) BRANCHING RATIOSN(1710) BRANCHING RATIOSN(1710) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT5 to 20 (≈ 10) OUR ESTIMATE5 to 20 (≈ 10) OUR ESTIMATE5 to 20 (≈ 10) OUR ESTIMATE5 to 20 (≈ 10) OUR ESTIMATE5± 3 SOKHOYAN 15A DPWA Multihannel2± 2 1 SHKLYAR 13 PWA Multihannel15± 4 1 SHRESTHA 12A DPWA Multihannel20± 4 CUTKOSKY 80 IPWA πN → πN12± 4 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •5± 3 GUTZ 14 DPWA Multihannel5± 4 ANISOVICH 12A DPWA Multihannel22±24 2 BATINIC 10 DPWA πN → Nπ, N η14± 8 PENNER 02C DPWA Multihannel27±13 VRANA 00 DPWA Multihannel1 Statistial error only.2BATINIC 10 �nds evidene for a seond P11 state with all parameters exept for thephase of the pole residue very similar to the parameters we give here.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT10 to 50 (≈ 30) OUR ESTIMATE10 to 50 (≈ 30) OUR ESTIMATE10 to 50 (≈ 30) OUR ESTIMATE10 to 50 (≈ 30) OUR ESTIMATE45± 4 1 SHKLYAR 13 DPWA Multihannel17±10 ANISOVICH 12A DPWA Multihannel11± 7 1 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •6± 8 2 BATINIC 10 DPWA πN → Nπ, N η36±11 PENNER 02C DPWA Multihannel6± 1 VRANA 00 DPWA Multihannel1 Statistial error only.2BATINIC 10 �nds evidene for a seond P11 state with all parameters exept for thephase of the pole residue very similar to the parameters we give here.�(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT1 to 5 (≈ 3) OUR ESTIMATE1 to 5 (≈ 3) OUR ESTIMATE1 to 5 (≈ 3) OUR ESTIMATE1 to 5 (≈ 3) OUR ESTIMATE2±2 DENISENKO 16 DPWA Multihannel3±2 1 SHKLYAR 13 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •13±2 PENNER 02C DPWA Multihannel1 Statistial error only

�(�K)/�total �4/��(�K)/�total �4/��(�K)/�total �4/��(�K)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT5 to 25 (≈ 15) OUR ESTIMATE5 to 25 (≈ 15) OUR ESTIMATE5 to 25 (≈ 15) OUR ESTIMATE5 to 25 (≈ 15) OUR ESTIMATE23± 7 ANISOVICH 12A DPWA Multihannel8± 4 1 SHRESTHA 12A DPWA Multihannel5± 3 SHKLYAR 05 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •5± 2 PENNER 02C DPWA Multihannel10±10 VRANA 00 DPWA Multihannel1 Statistial error only.�(� K)/�total �5/��(� K)/�total �5/��(� K)/�total �5/��(� K)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •7±7 PENNER 02C DPWA Multihannel�(�(1232)π , P-wave)/�total �8/��(�(1232)π , P-wave)/�total �8/��(�(1232)π , P-wave)/�total �8/��(�(1232)π , P-wave)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT6±3 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •39±8 VRANA 00 DPWA Multihannel1 Statistial error only.�(N(1535)π)/�total �9/��(N(1535)π)/�total �9/��(N(1535)π)/�total �9/��(N(1535)π)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT15±6 GUTZ 14 DPWA Multihannel�(N ρ , S=1/2,P-wave)/�total �11/��(N ρ , S=1/2,P-wave)/�total �11/��(N ρ , S=1/2,P-wave)/�total �11/��(N ρ , S=1/2,P-wave)/�total �11/�VALUE (%) DOCUMENT ID TECN COMMENT17±6 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •17±1 VRANA 00 DPWA Multihannel1 Statistial error only.N(1710) PHOTON DECAY AMPLITUDES AT THE POLEN(1710) PHOTON DECAY AMPLITUDES AT THE POLEN(1710) PHOTON DECAY AMPLITUDES AT THE POLEN(1710) PHOTON DECAY AMPLITUDES AT THE POLEN(1710) → pγ , heliity-1/2 amplitude A1/2N(1710) → pγ , heliity-1/2 amplitude A1/2N(1710) → pγ , heliity-1/2 amplitude A1/2N(1710) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.028+0.009

−0.002 103+20
− 6 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.020 −83 ROENCHEN 15A DPWA MultihannelN(1710) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1710) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1710) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1710) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1710) → pγ , heliity-1/2 amplitude A1/2N(1710) → pγ , heliity-1/2 amplitude A1/2N(1710) → pγ , heliity-1/2 amplitude A1/2N(1710) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.050±0.010 SOKHOYAN 15A DPWA Multihannel
−0.050±0.001 1 SHKLYAR 13 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.05 ±0.01 GUTZ 14 DPWA Multihannel0.052±0.015 ANISOVICH 12A DPWA Multihannel
−0.008±0.003 2 SHRESTHA 12A DPWA Multihannel0.044 PENNER 02D DPWA Multihannel1 Statistial error only2 Statistial error only.N(1710) → nγ , heliity-1/2 amplitude A1/2N(1710) → nγ , heliity-1/2 amplitude A1/2N(1710) → nγ , heliity-1/2 amplitude A1/2N(1710) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.040±0.020 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.017±0.003 1 SHRESTHA 12A DPWA Multihannel
−0.024 PENNER 02D DPWA Multihannel1 Statistial error only. N(1710) REFERENCESN(1710) REFERENCESN(1710) REFERENCESN(1710) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ANISOVICH 17A PRL 119 062004 A.V. Anisovih et al.DENISENKO 16 PL B755 97 I. Denisenko et al.ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)



1672167216721672Baryon Partile ListingsN(1710), N(1720)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)SHKLYAR 05 PR C72 015210 V. Shklyar, H. Lenske, U. Mosel (GIES)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 90 PR D42 235 R.E. Cutkosky, S. Wang (CMU)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(1720) 3/2+ I (JP ) = 12 (32+) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(1720) POLE POSITIONN(1720) POLE POSITIONN(1720) POLE POSITIONN(1720) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1660 to 1690 (≈ 1675) OUR ESTIMATE1660 to 1690 (≈ 1675) OUR ESTIMATE1660 to 1690 (≈ 1675) OUR ESTIMATE1660 to 1690 (≈ 1675) OUR ESTIMATE1670±25 SOKHOYAN 15A DPWA Multihannel1677± 4±1 1 SVARC 14 L+P πN → πN1680±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1710 ROENCHEN 15A DPWA Multihannel1670 SHKLYAR 13 DPWA Multihannel1660±30 ANISOVICH 12A DPWA Multihannel1687 SHRESTHA 12A DPWA Multihannel1691±23 BATINIC 10 DPWA πN → Nπ, N η1666 ARNDT 06 DPWA πN → πN, ηN1692 VRANA 00 DPWA Multihannel1686 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT150 to 400 (≈ 250) OUR ESTIMATE150 to 400 (≈ 250) OUR ESTIMATE150 to 400 (≈ 250) OUR ESTIMATE150 to 400 (≈ 250) OUR ESTIMATE430±100 SOKHOYAN 15A DPWA Multihannel184± 8±1 1 SVARC 14 L+P πN → πN120± 40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •219 ROENCHEN 15A DPWA Multihannel118 SHKLYAR 13 DPWA Multihannel450±100 ANISOVICH 12A DPWA Multihannel175 SHRESTHA 12A DPWA Multihannel233± 23 BATINIC 10 DPWA πN → Nπ, N η355 ARNDT 06 DPWA πN → πN, ηN94 VRANA 00 DPWA Multihannel187 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.N(1720) ELASTIC POLE RESIDUEN(1720) ELASTIC POLE RESIDUEN(1720) ELASTIC POLE RESIDUEN(1720) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT10 to 25 (≈ 15) OUR ESTIMATE10 to 25 (≈ 15) OUR ESTIMATE10 to 25 (≈ 15) OUR ESTIMATE10 to 25 (≈ 15) OUR ESTIMATE26 ±10 SOKHOYAN 15A DPWA Multihannel13 ± 1 1 SVARC 14 L+P πN → πN8 ± 2 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •4.2 ROENCHEN 15A DPWA Multihannel12 SHKLYAR 13 DPWA Multihannel22 ± 8 ANISOVICH 12A DPWA Multihannel20 BATINIC 10 DPWA πN → Nπ, N η25 ARNDT 06 DPWA πN → πN, ηN15 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−160 to −100 (≈ − 130) OUR ESTIMATE−160 to −100 (≈ − 130) OUR ESTIMATE−160 to −100 (≈ − 130) OUR ESTIMATE−160 to −100 (≈ − 130) OUR ESTIMATE
−100±25 SOKHOYAN 15A DPWA Multihannel
−115± 3±2 1 SVARC 14 L+P πN → πN
−160±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 47 ROENCHEN 15A DPWA Multihannel
− 45 SHKLYAR 13 DPWA Multihannel
−115±30 ANISOVICH 12A DPWA Multihannel
−109 BATINIC 10 DPWA πN → Nπ, N η

− 94 ARNDT 06 DPWA πN → πN, ηN1Fit to the amplitudes of HOEHLER 79.

N(1720) INELASTIC POLE RESIDUEN(1720) INELASTIC POLE RESIDUEN(1720) INELASTIC POLE RESIDUEN(1720) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1720) → N ηNormalized residue in N π → N(1720) → N ηNormalized residue in N π → N(1720) → N ηNormalized residue in N π → N(1720) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.03 ±0.02 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.007 106 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1720) → �KNormalized residue in N π → N(1720) → �KNormalized residue in N π → N(1720) → �KNormalized residue in N π → N(1720) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.06 ±0.04 −150 ± 45 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.011 −70 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1720) → � KNormalized residue in N π → N(1720) → � KNormalized residue in N π → N(1720) → � KNormalized residue in N π → N(1720) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.002 79 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1720) → �π, P-waveNormalized residue in N π → N(1720) → �π, P-waveNormalized residue in N π → N(1720) → �π, P-waveNormalized residue in N π → N(1720) → �π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.28±0.09 95 ± 30 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.29±0.08 80 ± 40 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1720) → �π, F-waveNormalized residue in N π → N(1720) → �π, F-waveNormalized residue in N π → N(1720) → �π, F-waveNormalized residue in N π → N(1720) → �π, F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.07±0.05 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.03±0.03 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1720) → N σNormalized residue in N π → N(1720) → N σNormalized residue in N π → N(1720) → N σNormalized residue in N π → N(1720) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.08±0.04 −110 ± 35 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1720) → N(1520)π, S-waveNormalized residue in N π → N(1720) → N(1520)π, S-waveNormalized residue in N π → N(1720) → N(1520)π, S-waveNormalized residue in N π → N(1720) → N(1520)π, S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.05±0.04 unde�ned SOKHOYAN 15A DPWA MultihannelN(1720) BREIT-WIGNER MASSN(1720) BREIT-WIGNER MASSN(1720) BREIT-WIGNER MASSN(1720) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1680 to 1750 (≈ 1720) OUR ESTIMATE1680 to 1750 (≈ 1720) OUR ESTIMATE1680 to 1750 (≈ 1720) OUR ESTIMATE1680 to 1750 (≈ 1720) OUR ESTIMATE1690 ± 30 SOKHOYAN 15A DPWA Multihannel1700 ± 10 1 SHKLYAR 13 DPWA Multihannel1720 ± 5 1 SHRESTHA 12A DPWA Multihannel1763.8± 4.6 ARNDT 06 DPWA πN → πN, ηN1700 ± 50 CUTKOSKY 80 IPWA πN → πN1710 ± 20 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1690 + 70

− 35 ANISOVICH 12A DPWA Multihannel1720 ± 18 BATINIC 10 DPWA πN → Nπ, N η1705 ± 10 PENNER 02C DPWA Multihannel1716 ±112 VRANA 00 DPWA Multihannel1 Statistial error only. N(1720) BREIT-WIGNER WIDTHN(1720) BREIT-WIGNER WIDTHN(1720) BREIT-WIGNER WIDTHN(1720) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT150 to 400 (≈ 250) OUR ESTIMATE150 to 400 (≈ 250) OUR ESTIMATE150 to 400 (≈ 250) OUR ESTIMATE150 to 400 (≈ 250) OUR ESTIMATE420± 80 SOKHOYAN 15A DPWA Multihannel152± 2 1 SHKLYAR 13 DPWA Multihannel200± 20 1 SHRESTHA 12A DPWA Multihannel210± 22 ARNDT 06 DPWA πN → πN, ηN125± 70 CUTKOSKY 80 IPWA πN → πN190± 30 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •420±100 ANISOVICH 12A DPWA Multihannel244± 28 BATINIC 10 DPWA πN → Nπ, N η237± 73 PENNER 02C DPWA Multihannel121± 39 VRANA 00 DPWA Multihannel1 Statistial error only.



1673167316731673See key on page 885 Baryon Partile ListingsN(1720)N(1720) DECAY MODESN(1720) DECAY MODESN(1720) DECAY MODESN(1720) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 8{14 %�2 N η 1{5 %�3 Nω 12{40 %�4 �K 4{5 %�5 N ππ 50{90 %�6 �(1232)π 47{89 %�7 �(1232)π , P-wave 47{77 %�8 �(1232)π , F-wave <12 %�9 N ρ�10 N ρ , S=1/2, P-wave 1{2 %�11 N σ 2{14 %�12 N(1440)π <2 %�13 N(1520)π , S-wave 1{5 %�14 pγ 0.05{0.25 %�15 pγ , heliity=1/2 0.05{0.15 %�16 pγ , heliity=3/2 0.002{0.16 %�17 nγ 0.0{0.016 %�18 nγ , heliity=1/2 0.0{0.01 %�19 nγ , heliity=3/2 0.0{0.015 %N(1720) BRANCHING RATIOSN(1720) BRANCHING RATIOSN(1720) BRANCHING RATIOSN(1720) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT8 to 14 (≈ 11) OUR ESTIMATE8 to 14 (≈ 11) OUR ESTIMATE8 to 14 (≈ 11) OUR ESTIMATE8 to 14 (≈ 11) OUR ESTIMATE11 ±4 SOKHOYAN 15A DPWA Multihannel17 ±2 1 SHKLYAR 13 DPWA Multihannel13.6±0.6 1 SHRESTHA 12A DPWA Multihannel9.4±0.5 ARNDT 06 DPWA πN → πN, ηN10 ±4 CUTKOSKY 80 IPWA πN → πN14 ±3 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •10 ±5 ANISOVICH 12A DPWA Multihannel18 ±3 BATINIC 10 DPWA πN → Nπ, N η17 ±2 PENNER 02C DPWA Multihannel5 ±5 VRANA 00 DPWA Multihannel1 Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT1 to 5 (≈ 3) OUR ESTIMATE1 to 5 (≈ 3) OUR ESTIMATE1 to 5 (≈ 3) OUR ESTIMATE1 to 5 (≈ 3) OUR ESTIMATE

< 1 SHKLYAR 13 DPWA Multihannel3 ±2 ANISOVICH 12A DPWA Multihannel
< 1 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0 ±1 BATINIC 10 DPWA πN → Nπ, N η10 ±7 THOMA 08 DPWA Multihannel0.2±0.2 PENNER 02C DPWA Multihannel4 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(Nω

)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT26±14 DENISENKO 16 DPWA Multihannel�(�K)/�total �4/��(�K)/�total �4/��(�K)/�total �4/��(�K)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT2.8±0.4 1 SHRESTHA 12A DPWA Multihannel4.3±0.4 SHKLYAR 05 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •12 ±9 THOMA 08 DPWA Multihannel9 ±3 PENNER 02C DPWA Multihannel1 Statistial error only.�(�(1232)π , P-wave)/�total �7/��(�(1232)π , P-wave)/�total �7/��(�(1232)π , P-wave)/�total �7/��(�(1232)π , P-wave)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT62±15 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •75±15 ANISOVICH 12A DPWA Multihannel�(�(1232)π , F-wave)/�total �8/��(�(1232)π , F-wave)/�total �8/��(�(1232)π , F-wave)/�total �8/��(�(1232)π , F-wave)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT6±6 SOKHOYAN 15A DPWA Multihannel

�(N ρ , S=1/2,P-wave)/�total �10/��(N ρ , S=1/2,P-wave)/�total �10/��(N ρ , S=1/2,P-wave)/�total �10/��(N ρ , S=1/2,P-wave)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT1.4±0.5 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •91 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N σ

)/�total �11/��(N σ
)/�total �11/��(N σ
)/�total �11/��(N σ
)/�total �11/�VALUE (%) DOCUMENT ID TECN COMMENT8±6 SOKHOYAN 15A DPWA Multihannel�(N(1440)π)/�total �12/��(N(1440)π)/�total �12/��(N(1440)π)/�total �12/��(N(1440)π)/�total �12/�VALUE (%) DOCUMENT ID TECN COMMENT

<2 SOKHOYAN 15A DPWA Multihannel�(N(1520)π , S-wave)/�total �13/��(N(1520)π , S-wave)/�total �13/��(N(1520)π , S-wave)/�total �13/��(N(1520)π , S-wave)/�total �13/�VALUE (%) DOCUMENT ID TECN COMMENT3±2 SOKHOYAN 15A DPWA MultihannelN(1720) PHOTON DECAY AMPLITUDES AT THE POLEN(1720) PHOTON DECAY AMPLITUDES AT THE POLEN(1720) PHOTON DECAY AMPLITUDES AT THE POLEN(1720) PHOTON DECAY AMPLITUDES AT THE POLEN(1720) → pγ , heliity-1/2 amplitude A1/2N(1720) → pγ , heliity-1/2 amplitude A1/2N(1720) → pγ , heliity-1/2 amplitude A1/2N(1720) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.115±0.045 0 ± 35 SOKHOYAN 15A DPWA Multihannel0.051+0.005
−0.004 57+9

−4 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •0.039 5.3 ROENCHEN 15A DPWA MultihannelN(1720) → pγ , heliity-3/2 amplitude A3/2N(1720) → pγ , heliity-3/2 amplitude A3/2N(1720) → pγ , heliity-3/2 amplitude A3/2N(1720) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.140±0.040 65 ± 35 SOKHOYAN 15A DPWA Multihannel0.014+0.009

−0.003 102+29
−59 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.032 66 ROENCHEN 15A DPWA MultihannelN(1720) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1720) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1720) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1720) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1720) → pγ , heliity-1/2 amplitude A1/2N(1720) → pγ , heliity-1/2 amplitude A1/2N(1720) → pγ , heliity-1/2 amplitude A1/2N(1720) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.080 to 0.120 (≈ 0.100) OUR ESTIMATE0.080 to 0.120 (≈ 0.100) OUR ESTIMATE0.080 to 0.120 (≈ 0.100) OUR ESTIMATE0.080 to 0.120 (≈ 0.100) OUR ESTIMATE0.115±0.045 SOKHOYAN 15A DPWA Multihannel
−0.065±0.002 1 SHKLYAR 13 DPWA Multihannel0.095±0.002 WORKMAN 12A DPWA γN → Nπ

• • • We do not use the following data for averages, �ts, limits, et. • • •0.110±0.045 ANISOVICH 12A DPWA Multihannel0.057±0.003 1 SHRESTHA 12A DPWA Multihannel0.073 DRECHSEL 07 DPWA γN → πN0.097±0.003 DUGGER 07 DPWA γN → πN
−0.053 PENNER 02D DPWA Multihannel1 Statistial error only.N(1720) → pγ , heliity-3/2 amplitude A3/2N(1720) → pγ , heliity-3/2 amplitude A3/2N(1720) → pγ , heliity-3/2 amplitude A3/2N(1720) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.135±0.040 SOKHOYAN 15A DPWA Multihannel0.035±0.002 1 SHKLYAR 13 DPWA Multihannel
−0.048±0.002 WORKMAN 12A DPWA γN → Nπ

• • • We do not use the following data for averages, �ts, limits, et. • • •0.150±0.030 ANISOVICH 12A DPWA Multihannel
−0.019±0.002 1 SHRESTHA 12A DPWA Multihannel
−0.011 DRECHSEL 07 DPWA γN → πN
−0.039±0.003 DUGGER 07 DPWA γN → πN0.027 PENNER 02D DPWA Multihannel1 Statistial error only.N(1720) → nγ , heliity-1/2 amplitude A1/2N(1720) → nγ , heliity-1/2 amplitude A1/2N(1720) → nγ , heliity-1/2 amplitude A1/2N(1720) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.080±0.050 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.002±0.001 1 SHRESTHA 12A DPWA Multihannel
−0.003 DRECHSEL 07 DPWA γN → πN
−0.004 PENNER 02D DPWA Multihannel1 Statistial error only.N(1720) → nγ , heliity-3/2 amplitude A3/2N(1720) → nγ , heliity-3/2 amplitude A3/2N(1720) → nγ , heliity-3/2 amplitude A3/2N(1720) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.140±0.065 ANISOVICH 13B DPWA Multihannel



1674167416741674BaryonPartile ListingsN(1720),N(1860)
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.001±0.002 1 SHRESTHA 12A DPWA Multihannel
−0.031 DRECHSEL 07 DPWA γN → πN0.003 PENNER 02D DPWA Multihannel1 Statistial error only. N(1720) REFERENCESN(1720) REFERENCESN(1720) REFERENCESN(1720) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).DENISENKO 16 PL B755 97 I. Denisenko et al.ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)THOMA 08 PL B659 87 U. Thoma et al. (CB-ELSA Collab.)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)DUGGER 07 PR C76 025211 M. Dugger et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)SHKLYAR 05 PR C72 015210 V. Shklyar, H. Lenske, U. Mosel (GIES)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(1860) 5/2+ I (JP ) = 12 (52+) Status: ∗∗OMITTED FROM SUMMARY TABLEBefore the 2012 Review, all the evidene for a JP = 5/2+ state witha mass above 1800 MeV was �led under a two-star N(2000). Thereis now some evidene from ANISOVICH 12A for two 5/2+ statesin this region, so we have split the older data (aording to mass)between two two-star 5/2+ states, an N(1860) and an N(2000).N(1860) POLE POSITIONN(1860) POLE POSITIONN(1860) POLE POSITIONN(1860) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1834± 19±6 1 SVARC 14 L+P πN → πN1830+120

− 60 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1863 SHRESTHA 12A DPWA Multihannel1807 ARNDT 06 DPWA πN → πN, ηN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT122± 34±7 2 SVARC 14 L+P πN → πN250+150

− 50 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •189 SHRESTHA 12A DPWA Multihannel109 ARNDT 06 DPWA πN → πN, ηN2Fit to the amplitudes of HOEHLER 79.N(1860) ELASTIC POLE RESIDUEN(1860) ELASTIC POLE RESIDUEN(1860) ELASTIC POLE RESIDUEN(1860) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT4± 1±1 3 SVARC 14 L+P πN → πN50±20 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •60 ARNDT 06 DPWA πN → πN, ηN3Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−39±18±9 4 SVARC 14 L+P πN → πN
−80±40 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−67 ARNDT 06 DPWA πN → πN, ηN4Fit to the amplitudes of HOEHLER 79.

N(1860) BREIT-WIGNER MASSN(1860) BREIT-WIGNER MASSN(1860) BREIT-WIGNER MASSN(1860) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1860 +120
− 60 ANISOVICH 12A DPWA Multihannel1900 ± 7 5 SHRESTHA 12A DPWA Multihannel1882 ± 10 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •1817.7 ARNDT 06 DPWA πN → πN, ηN5Statistial error only. N(1860) BREIT-WIGNER WIDTHN(1860) BREIT-WIGNER WIDTHN(1860) BREIT-WIGNER WIDTHN(1860) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT270 +140
− 50 ANISOVICH 12A DPWA Multihannel219 ± 23 6 SHRESTHA 12A DPWA Multihannel95 ± 20 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •117.6 ARNDT 06 DPWA πN → πN, ηN6Statistial error only. N(1860) DECAY MODESN(1860) DECAY MODESN(1860) DECAY MODESN(1860) DECAY MODESMode Fration (�i /�)�1 N π 4{20 %�2 N η 2{6 %�3 N ππ�4 N σ 35{47 %�5 pγ�6 pγ , heliity=1/2 seen�7 pγ , heliity=3/2 seen�8 nγ 0.0017{0.062 %�9 nγ , heliity=1/2 0.0003{0.019 %�10 nγ , heliity=3/2 0.0014{0.043 %N(1860) BRANCHING RATIOSN(1860) BRANCHING RATIOSN(1860) BRANCHING RATIOSN(1860) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT20 ±6 ANISOVICH 12A DPWA Multihannel17 ±1 7 SHRESTHA 12A DPWA Multihannel4 ±2 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •12.7 ARNDT 06 DPWA πN → πN, ηN7Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT4±2 8 SHRESTHA 12A DPWA Multihannel8 Statistial error only.�(N σ
)/�total �4/��(N σ
)/�total �4/��(N σ
)/�total �4/��(N σ
)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT41±6 9 SHRESTHA 12A DPWA Multihannel9 Statistial error only.N(1860) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1860) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1860) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1860) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1860) → pγ , heliity-1/2 amplitude A1/2N(1860) → pγ , heliity-1/2 amplitude A1/2N(1860) → pγ , heliity-1/2 amplitude A1/2N(1860) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.017±0.003 10 SHRESTHA 12A DPWA Multihannel10 Statistial error only.N(1860) → pγ , heliity-3/2 amplitude A3/2N(1860) → pγ , heliity-3/2 amplitude A3/2N(1860) → pγ , heliity-3/2 amplitude A3/2N(1860) → pγ , heliity-3/2 amplitude A3/2VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.029±0.004 11 SHRESTHA 12A DPWA Multihannel11 Statistial error only.N(1860) → nγ , heliity-1/2 amplitude A1/2N(1860) → nγ , heliity-1/2 amplitude A1/2N(1860) → nγ , heliity-1/2 amplitude A1/2N(1860) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.021±0.013 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.010±0.005 12 SHRESTHA 12A DPWA Multihannel12 Statistial error only.



1675167516751675See key on page 885 BaryonPartile ListingsN(1860),N(1875)N(1860) → nγ , heliity-3/2 amplitude A3/2N(1860) → nγ , heliity-3/2 amplitude A3/2N(1860) → nγ , heliity-3/2 amplitude A3/2N(1860) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.034±0.017 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.009±0.005 13 SHRESTHA 12A DPWA Multihannel13 Statistial error only. N(1860) REFERENCESN(1860) REFERENCESN(1860) REFERENCESN(1860) REFERENCESSVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT)N(1875) 3/2− I (JP ) = 12 (32−) Status: ∗∗∗Before the 2012 Review, all the evidene for a JP = 3/2− statewith a mass above 1800 MeV was �led under a two-star N(2080).There is now evidene from ANISOVICH 12A for two 3/2− statesin this region, so we have split the older data (aording to mass)between a three-star N(1875) and a two-star N(2120).N(1875) POLE POSITIONN(1875) POLE POSITIONN(1875) POLE POSITIONN(1875) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1850 to 1950 (≈ 1900) OUR ESTIMATE1850 to 1950 (≈ 1900) OUR ESTIMATE1850 to 1950 (≈ 1900) OUR ESTIMATE1850 to 1950 (≈ 1900) OUR ESTIMATE1870± 20 SOKHOYAN 15A DPWA Multihannel1880±100 CUTKOSKY 80 IPWA πN → πN (lower m)
• • • We do not use the following data for averages, �ts, limits, et. • • •1810 SHKLYAR 13 DPWA Multihannel1860± 25 ANISOVICH 12A DPWA Multihannel1975 SHRESTHA 12A DPWA Multihannel1957± 49 BATINIC 10 DPWA πN → Nπ, N η1824 VRANA 00 DPWA Multihannel
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 220 (≈ 160) OUR ESTIMATE100 to 220 (≈ 160) OUR ESTIMATE100 to 220 (≈ 160) OUR ESTIMATE100 to 220 (≈ 160) OUR ESTIMATE200± 15 SOKHOYAN 15A DPWA Multihannel160± 80 CUTKOSKY 80 IPWA πN → πN (lower m)
• • • We do not use the following data for averages, �ts, limits, et. • • •98 SHKLYAR 13 DPWA Multihannel200± 20 ANISOVICH 12A DPWA Multihannel495 SHRESTHA 12A DPWA Multihannel467±106 BATINIC 10 DPWA πN → Nπ, N η614 VRANA 00 DPWA MultihannelN(1875) ELASTIC POLE RESIDUEN(1875) ELASTIC POLE RESIDUEN(1875) ELASTIC POLE RESIDUEN(1875) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT3 to 12 (≈ 10) OUR ESTIMATE3 to 12 (≈ 10) OUR ESTIMATE3 to 12 (≈ 10) OUR ESTIMATE3 to 12 (≈ 10) OUR ESTIMATE3 ±1.5 SOKHOYAN 15A DPWA Multihannel10 ±5 CUTKOSKY 80 IPWA πN → πN (lower m)
• • • We do not use the following data for averages, �ts, limits, et. • • •3 SHKLYAR 13 DPWA Multihannel2.5±1.0 ANISOVICH 12A DPWA Multihannel53 BATINIC 10 DPWA πN → Nπ, N ηPHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT50 to 200 (≈ 100) OUR ESTIMATE50 to 200 (≈ 100) OUR ESTIMATE50 to 200 (≈ 100) OUR ESTIMATE50 to 200 (≈ 100) OUR ESTIMATE160±50 SOKHOYAN 15A DPWA Multihannel100±80 CUTKOSKY 80 IPWA πN → πN (lower m)
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 76 SHKLYAR 13 DPWA Multihannel
− 65 BATINIC 10 DPWA πN → Nπ, N ηN(1875) INELASTIC POLE RESIDUEN(1875) INELASTIC POLE RESIDUEN(1875) INELASTIC POLE RESIDUEN(1875) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1875) → �KNormalized residue in N π → N(1875) → �KNormalized residue in N π → N(1875) → �KNormalized residue in N π → N(1875) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.015±0.005 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1875) → � KNormalized residue in N π → N(1875) → � KNormalized residue in N π → N(1875) → � KNormalized residue in N π → N(1875) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.04±0.02 ANISOVICH 12A DPWA Multihannel

Normalized residue in N π → N(1875) → N σNormalized residue in N π → N(1875) → N σNormalized residue in N π → N(1875) → N σNormalized residue in N π → N(1875) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.09±0.03 −175 ± 45 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.08±0.03 −170 ± 65 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1875) → �(1232)π, S-waveNormalized residue in N π → N(1875) → �(1232)π, S-waveNormalized residue in N π → N(1875) → �(1232)π, S-waveNormalized residue in N π → N(1875) → �(1232)π, S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.05±0.03 unde�ned SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1875) → �(1232)π, D-waveNormalized residue in N π → N(1875) → �(1232)π, D-waveNormalized residue in N π → N(1875) → �(1232)π, D-waveNormalized residue in N π → N(1875) → �(1232)π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.04±0.02 unde�ned SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1875) → N(1440)πNormalized residue in N π → N(1875) → N(1440)πNormalized residue in N π → N(1875) → N(1440)πNormalized residue in N π → N(1875) → N(1440)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.03±0.02 unde�ned SOKHOYAN 15A DPWA MultihannelN(1875) BREIT-WIGNER MASSN(1875) BREIT-WIGNER MASSN(1875) BREIT-WIGNER MASSN(1875) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1850 to 1920 (≈ 1875) OUR ESTIMATE1850 to 1920 (≈ 1875) OUR ESTIMATE1850 to 1920 (≈ 1875) OUR ESTIMATE1850 to 1920 (≈ 1875) OUR ESTIMATE1875± 20 SOKHOYAN 15A DPWA Multihannel1934± 10 1 SHKLYAR 13 DPWA Multihannel1951± 27 1 SHRESTHA 12A DPWA Multihannel1880±100 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1880± 20 ANISOVICH 12A DPWA Multihannel2048± 65 BATINIC 10 DPWA πN → Nπ, N η1946± 1 PENNER 02C DPWA Multihannel1895 MART 00 DPWA γ p → �K+2003± 18 VRANA 00 DPWA Multihannel1 Statistial error only. N(1875) BREIT-WIGNER WIDTHN(1875) BREIT-WIGNER WIDTHN(1875) BREIT-WIGNER WIDTHN(1875) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT120 to 250 (≈ 200) OUR ESTIMATE120 to 250 (≈ 200) OUR ESTIMATE120 to 250 (≈ 200) OUR ESTIMATE120 to 250 (≈ 200) OUR ESTIMATE200± 25 SOKHOYAN 15A DPWA Multihannel857±100 1 SHKLYAR 13 DPWA Multihannel500± 45 1 SHRESTHA 12A DPWA Multihannel180± 60 CUTKOSKY 80 IPWA πN → πN (lower m)
• • • We do not use the following data for averages, �ts, limits, et. • • •200± 25 ANISOVICH 12A DPWA Multihannel529±128 BATINIC 10 DPWA πN → Nπ, N η859± 7 PENNER 02C DPWA Multihannel372 MART 00 DPWA γ p → �K+1070±858 VRANA 00 DPWA Multihannel1 Statistial error only. N(1875) DECAY MODESN(1875) DECAY MODESN(1875) DECAY MODESN(1875) DECAY MODESMode Fration (�i /�)�1 N π 3{11 %�2 N η <1 %�3 Nω 15{25 %�4 �K seen�5 � K seen�6 N ππ 40{95 %�7 �(1232)π 10{35 %�8 �(1232)π , S-wave 7{21 %�9 �(1232)π , D-wave 2{12 %�10 N ρ , S=3/2, S-wave seen�11 �K∗(892)�12 N σ 30{60 %�13 N(1440)π 2{8 %�14 N(1520)π <2 %�15 pγ 0.001{0.025 %�16 pγ , heliity=1/2 0.001{0.021 %�17 pγ , heliity=3/2 <0.003 %�18 nγ <0.040 %�19 nγ , heliity=1/2 <0.007 %�20 nγ , heliity=3/2 <0.033 %



1676167616761676BaryonPartile ListingsN(1875),N(1880)N(1875) BRANCHING RATIOSN(1875) BRANCHING RATIOSN(1875) BRANCHING RATIOSN(1875) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT3 to 11 (≈ 7) OUR ESTIMATE3 to 11 (≈ 7) OUR ESTIMATE3 to 11 (≈ 7) OUR ESTIMATE3 to 11 (≈ 7) OUR ESTIMATE4±2 SOKHOYAN 15A DPWA Multihannel11±1 1 SHKLYAR 13 DPWA Multihannel7±2 1 SHRESTHA 12A DPWA Multihannel10±4 CUTKOSKY 80 IPWA πN → πN (lower m)

• • • We do not use the following data for averages, �ts, limits, et. • • •3±2 ANISOVICH 12A DPWA Multihannel17±7 BATINIC 10 DPWA πN → Nπ, N η12±2 PENNER 02C DPWA Multihannel13±3 VRANA 00 DPWA Multihannel1 Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT

<1 SHKLYAR 13 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •8±3 BATINIC 10 DPWA πN → Nπ, N η7±2 PENNER 02C DPWA Multihannel0±2 VRANA 00 DPWA Multihannel�(Nω

)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT13±7 DENISENKO 16 DPWA Multihannel20±5 1 SHKLYAR 13 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •21±7 PENNER 02C DPWA Multihannel1 Statistial error only�(�K)/�total �4/��(�K)/�total �4/��(�K)/�total �4/��(�K)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.2±0.2 PENNER 02C DPWA Multihannel�(� K)/�total �5/��(� K)/�total �5/��(� K)/�total �5/��(� K)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT0.7±0.4 PENNER 02C DPWA Multihannel�(�(1232)π , S-wave)/�total �8/��(�(1232)π , S-wave)/�total �8/��(�(1232)π , S-wave)/�total �8/��(�(1232)π , S-wave)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT14± 7 SOKHOYAN 15A DPWA Multihannel87± 3 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •40±10 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π ,D-wave)/�total �9/��(�(1232)π ,D-wave)/�total �9/��(�(1232)π ,D-wave)/�total �9/��(�(1232)π ,D-wave)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT7± 5 SOKHOYAN 15A DPWA Multihannel
< 6 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •17±10 VRANA 00 DPWA Multihannel�(N ρ , S=3/2, S-wave)/�total �10/��(N ρ , S=3/2, S-wave)/�total �10/��(N ρ , S=3/2, S-wave)/�total �10/��(N ρ , S=3/2, S-wave)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT
<5 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •6±6 VRANA 00 DPWA Multihannel�(�K∗(892))/�total �11/��(�K∗(892))/�total �11/��(�K∗(892))/�total �11/��(�K∗(892))/�total �11/�VALUE DOCUMENT ID TECN COMMENT
<0.002 ANISOVICH 17B DPWA Multihannel�(N σ

)/�total �12/��(N σ
)/�total �12/��(N σ
)/�total �12/��(N σ
)/�total �12/�VALUE (%) DOCUMENT ID TECN COMMENT45±15 SOKHOYAN 15A DPWA Multihannel

< 4 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •24±24 VRANA 00 DPWA Multihannel�(N(1440)π)/�total �13/��(N(1440)π)/�total �13/��(N(1440)π)/�total �13/��(N(1440)π)/�total �13/�VALUE (%) DOCUMENT ID TECN COMMENT5±3 SOKHOYAN 15A DPWA Multihannel�(N(1520)π)/�total �14/��(N(1520)π)/�total �14/��(N(1520)π)/�total �14/��(N(1520)π)/�total �14/�VALUE (%) DOCUMENT ID TECN COMMENT
<2 SOKHOYAN 15A DPWA Multihannel

N(1875) PHOTON DECAY AMPLITUDES AT THE POLEN(1875) PHOTON DECAY AMPLITUDES AT THE POLEN(1875) PHOTON DECAY AMPLITUDES AT THE POLEN(1875) PHOTON DECAY AMPLITUDES AT THE POLEN(1875) → pγ , heliity-1/2 amplitude A1/2N(1875) → pγ , heliity-1/2 amplitude A1/2N(1875) → pγ , heliity-1/2 amplitude A1/2N(1875) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.017±0.009 −110 ± 40 SOKHOYAN 15A DPWA MultihannelN(1875) → pγ , heliity-3/2 amplitude A3/2N(1875) → pγ , heliity-3/2 amplitude A3/2N(1875) → pγ , heliity-3/2 amplitude A3/2N(1875) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.008±0.004 180 ± 40 SOKHOYAN 15A DPWA MultihannelN(1875) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1875) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1875) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1875) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1875) → pγ , heliity-1/2 amplitude A1/2N(1875) → pγ , heliity-1/2 amplitude A1/2N(1875) → pγ , heliity-1/2 amplitude A1/2N(1875) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.010 to 0.025 (≈ 0.015) OUR ESTIMATE0.010 to 0.025 (≈ 0.015) OUR ESTIMATE0.010 to 0.025 (≈ 0.015) OUR ESTIMATE0.010 to 0.025 (≈ 0.015) OUR ESTIMATE0.011±0.001 1 SHKLYAR 13 DPWA Multihannel0.018±0.010 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.007±0.008 1 SHRESTHA 12A DPWA Multihannel0.012 PENNER 02D DPWA Multihannel1 Statistial error only.N(1875) → pγ , heliity-3/2 amplitude A3/2N(1875) → pγ , heliity-3/2 amplitude A3/2N(1875) → pγ , heliity-3/2 amplitude A3/2N(1875) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.010 to 0.025 (≈ − 0.005) OUR ESTIMATE−0.010 to 0.025 (≈ − 0.005) OUR ESTIMATE−0.010 to 0.025 (≈ − 0.005) OUR ESTIMATE−0.010 to 0.025 (≈ − 0.005) OUR ESTIMATE
−0.007±0.004 SOKHOYAN 15A DPWA Multihannel0.026±0.001 1 SHKLYAR 13 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.009±0.005 ANISOVICH 12A DPWA Multihannel0.043±0.022 1 SHRESTHA 12A DPWA Multihannel
−0.010 PENNER 02D DPWA Multihannel1 Statistial error only.N(1875) → nγ , heliity-1/2 amplitude A1/2N(1875) → nγ , heliity-1/2 amplitude A1/2N(1875) → nγ , heliity-1/2 amplitude A1/2N(1875) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.010±0.006 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.055±0.021 1 SHRESTHA 12A DPWA Multihannel0.023 PENNER 02D DPWA Multihannel1 Statistial error only.N(1875) → nγ , heliity-3/2 amplitude A3/2N(1875) → nγ , heliity-3/2 amplitude A3/2N(1875) → nγ , heliity-3/2 amplitude A3/2N(1875) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.020±0.015 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.085±0.031 1 SHRESTHA 12A DPWA Multihannel
−0.009 PENNER 02D DPWA Multihannel1 Statistial error only. N(1875) REFERENCESN(1875) REFERENCESN(1875) REFERENCESN(1875) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ANISOVICH 17B PL B771 142 A.V. Anisovih et al.DENISENKO 16 PL B755 97 I. Denisenko et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)MART 00 PR C61 012201 T. Mart, C. BennholdVRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPN(1880) 1/2+ I (JP ) = 12 (12+) Status: ∗∗∗N(1880) POLE POSITIONN(1880) POLE POSITIONN(1880) POLE POSITIONN(1880) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1820 to 1900 (≈ 1860) OUR ESTIMATE1820 to 1900 (≈ 1860) OUR ESTIMATE1820 to 1900 (≈ 1860) OUR ESTIMATE1820 to 1900 (≈ 1860) OUR ESTIMATE1860±40 ANISOVICH 17A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1875±11 1 ANISOVICH 17A L+P γ p, π− p → K �1870±40 SOKHOYAN 15A DPWA Multihannel1870±40 GUTZ 14 DPWA Multihannel1860±35 ANISOVICH 12A DPWA Multihannel1801 SHRESTHA 12A DPWA Multihannel



1677167716771677See key on page 885 BaryonPartile ListingsN(1880)1Statistial error only.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT180 to 280 (≈ 230) OUR ESTIMATE180 to 280 (≈ 230) OUR ESTIMATE180 to 280 (≈ 230) OUR ESTIMATE180 to 280 (≈ 230) OUR ESTIMATE230±50 ANISOVICH 17A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •33± 9 2 ANISOVICH 17A L+P γ p, π− p → K �220±50 SOKHOYAN 15A DPWA Multihannel220±50 GUTZ 14 DPWA Multihannel250±70 ANISOVICH 12A DPWA Multihannel383 SHRESTHA 12A DPWA Multihannel2 Statistial error only.N(1880) ELASTIC POLE RESIDUEN(1880) ELASTIC POLE RESIDUEN(1880) ELASTIC POLE RESIDUEN(1880) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT6±4 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •6±4 GUTZ 14 DPWA Multihannel6±4 ANISOVICH 12A DPWA MultihannelPHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT70±60 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •70±60 GUTZ 14 DPWA Multihannel80±65 ANISOVICH 12A DPWA MultihannelN(1880) INELASTIC POLE RESIDUEN(1880) INELASTIC POLE RESIDUEN(1880) INELASTIC POLE RESIDUEN(1880) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1880) → N ηNormalized residue in N π → N(1880) → N ηNormalized residue in N π → N(1880) → N ηNormalized residue in N π → N(1880) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.11±0.07 −75 ± 55 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1880) → �KNormalized residue in N π → N(1880) → �KNormalized residue in N π → N(1880) → �KNormalized residue in N π → N(1880) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.05±0.02 27 ± 30 ANISOVICH 17A DPWA γp, π−p → K�
• • • We do not use the following data for averages, �ts, limits, et. • • •0.3 ±0.1 82 ± 9 3 ANISOVICH 17A L+P γ p, π− p → K �0.03±0.02 40 ± 40 ANISOVICH 12A DPWA Multihannel3 Statistial error only.Normalized residue in N π → N(1880) → � KNormalized residue in N π → N(1880) → � KNormalized residue in N π → N(1880) → � KNormalized residue in N π → N(1880) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.11±0.06 95 ± 40 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1880) → �π, P-waveNormalized residue in N π → N(1880) → �π, P-waveNormalized residue in N π → N(1880) → �π, P-waveNormalized residue in N π → N(1880) → �π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.14±0.08 −150 ± 55 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.20±0.08 −150 ± 50 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1880) → N(1535)πNormalized residue in N π → N(1880) → N(1535)πNormalized residue in N π → N(1880) → N(1535)πNormalized residue in N π → N(1880) → N(1535)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.09±0.05 130 ± 60 GUTZ 14 DPWA MultihannelNormalized residue in N π → N(1880) → N a0(980)Normalized residue in N π → N(1880) → N a0(980)Normalized residue in N π → N(1880) → N a0(980)Normalized residue in N π → N(1880) → N a0(980)MODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.04±0.03 40 ± 65 GUTZ 14 DPWA MultihannelNormalized residue in N π → N(1880) → N σNormalized residue in N π → N(1880) → N σNormalized residue in N π → N(1880) → N σNormalized residue in N π → N(1880) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.10±0.05 −140 ± 55 SOKHOYAN 15A DPWA MultihannelN(1880) BREIT-WIGNER MASSN(1880) BREIT-WIGNER MASSN(1880) BREIT-WIGNER MASSN(1880) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1830 to 1930 (≈ 1880) OUR ESTIMATE1830 to 1930 (≈ 1880) OUR ESTIMATE1830 to 1930 (≈ 1880) OUR ESTIMATE1830 to 1930 (≈ 1880) OUR ESTIMATE1875±40 SOKHOYAN 15A DPWA Multihannel1900±36 4 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1875±40 GUTZ 14 DPWA Multihannel1870±35 ANISOVICH 12A DPWA Multihannel4 Statistial error only.

N(1880) BREIT-WIGNER WIDTHN(1880) BREIT-WIGNER WIDTHN(1880) BREIT-WIGNER WIDTHN(1880) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE230± 50 SOKHOYAN 15A DPWA Multihannel485±142 5 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •230± 50 GUTZ 14 DPWA Multihannel235± 65 ANISOVICH 12A DPWA Multihannel5 Statistial error only. N(1880) DECAY MODESN(1880) DECAY MODESN(1880) DECAY MODESN(1880) DECAY MODESMode Fration (�i /�)�1 N π 3{9 %�2 N η 5{55 %�3 Nω 12{28 %�4 �K 12{28 %�5 � K 10{24 %�6 N ππ 30{80 %�7 �(1232)π 18{42 %�8 N σ 10{40 %�9 N(1535)π 4{12 %�10 N a0(980) 1{5 %�11 �K∗(892) 0.5{1 %�12 pγ , heliity=1/2 seen�13 nγ , heliity=1/2 0.002{0.63 %N(1880) BRANCHING RATIOSN(1880) BRANCHING RATIOSN(1880) BRANCHING RATIOSN(1880) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT6±3 SOKHOYAN 15A DPWA Multihannel15±5 6 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •6±3 GUTZ 14 DPWA Multihannel5±3 ANISOVICH 12A DPWA Multihannel6 Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT25+30

−20 ANISOVICH 12A DPWA Multihannel16± 7 7 SHRESTHA 12A DPWA Multihannel7 Statistial error only.�(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT20±8 DENISENKO 16 DPWA Multihannel�(�K)/�total �4/��(�K)/�total �4/��(�K)/�total �4/��(�K)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT2± 1 ANISOVICH 12A DPWA Multihannel32±10 8 SHRESTHA 12A DPWA Multihannel8 Statistial error only.�(� K)/�total �5/��(� K)/�total �5/��(� K)/�total �5/��(� K)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT17±7 ANISOVICH 12A DPWA Multihannel�(�(1232)π)/�total �7/��(�(1232)π)/�total �7/��(�(1232)π)/�total �7/��(�(1232)π)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT30±12 SOKHOYAN 15A DPWA Multihannel

< 2 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •29±12 ANISOVICH 12A DPWA Multihannel�(N σ

)/�total �8/��(N σ
)/�total �8/��(N σ
)/�total �8/��(N σ
)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT25±15 SOKHOYAN 15A DPWA Multihannel8± 5 9 SHRESTHA 12A DPWA Multihannel9 Statistial error only.�(N(1535)π)/�total �9/��(N(1535)π)/�total �9/��(N(1535)π)/�total �9/��(N(1535)π)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT8±4 GUTZ 14 DPWA Multihannel�(N a0(980))/�total �10/��(N a0(980))/�total �10/��(N a0(980))/�total �10/��(N a0(980))/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT3±2 GUTZ 14 DPWA Multihannel



1678167816781678BaryonPartile ListingsN(1880),N(1895)�(�K∗(892))/�total �11/��(�K∗(892))/�total �11/��(�K∗(892))/�total �11/��(�K∗(892))/�total �11/�VALUE DOCUMENT ID TECN COMMENT0.008±0.003 ANISOVICH 17B DPWA MultihannelN(1880) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1880) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1880) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1880) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1880) → pγ , heliity-1/2 amplitude A1/2N(1880) → pγ , heliity-1/2 amplitude A1/2N(1880) → pγ , heliity-1/2 amplitude A1/2N(1880) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.021±0.006 10 SHRESTHA 12A DPWA Multihannel10 Statistial error only.N(1880) → nγ , heliity-1/2 amplitude A1/2N(1880) → nγ , heliity-1/2 amplitude A1/2N(1880) → nγ , heliity-1/2 amplitude A1/2N(1880) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.060±0.050 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.014±0.007 11 SHRESTHA 12A DPWA Multihannel11 Statistial error only. N(1880) REFERENCESN(1880) REFERENCESN(1880) REFERENCESN(1880) REFERENCESANISOVICH 17A PRL 119 062004 A.V. Anisovih et al.ANISOVICH 17B PL B771 142 A.V. Anisovih et al.DENISENKO 16 PL B755 97 I. Denisenko et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)N(1895) 1/2− I (JP ) = 12 (12−) Status: ∗∗∗∗Before our 2012 Review, this state appeared in our Listings as theN(2090). Any struture in the S11 wave above 1800 MeV is listedhere. A few early results that are now obsolete have been omitted.N(1895) POLE POSITIONN(1895) POLE POSITIONN(1895) POLE POSITIONN(1895) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1890 to 1930 (≈ 1910) OUR ESTIMATE1890 to 1930 (≈ 1910) OUR ESTIMATE1890 to 1930 (≈ 1910) OUR ESTIMATE1890 to 1930 (≈ 1910) OUR ESTIMATE1895±15 ANISOVICH 17A DPWA Multihannel1906±17 1 ANISOVICH 17A L+P γ p, π− p → K �1917±19±1 2 SVARC 14 L+P πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1907±10 ANISOVICH 17C DPWA Multihannel1907±10 SOKHOYAN 15A DPWA Multihannel1900±15 ANISOVICH 12A DPWA Multihannel1858 SHRESTHA 12A DPWA Multihannel1797±26 BATINIC 10 DPWA πN → Nπ, N η1795 VRANA 00 DPWA Multihannel2150±70 CUTKOSKY 80 IPWA πN → πN1Statistial error only.2 Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT80 to 140 (≈ 110) OUR ESTIMATE80 to 140 (≈ 110) OUR ESTIMATE80 to 140 (≈ 110) OUR ESTIMATE80 to 140 (≈ 110) OUR ESTIMATE132± 30 ANISOVICH 17A DPWA Multihannel100± 10 1 ANISOVICH 17A L+P γ p, π− p → K �101± 36±1 1,2 SVARC 14 L+P πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •100+ 40

− 10 ANISOVICH 17C DPWA Multihannel100+ 40
− 15 SOKHOYAN 15A DPWA Multihannel90+ 30
− 15 ANISOVICH 12A DPWA Multihannel479 SHRESTHA 12A DPWA Multihannel420± 45 BATINIC 10 DPWA πN → Nπ, N η220 VRANA 00 DPWA Multihannel350±100 CUTKOSKY 80 IPWA πN → πN1Statistial error only.2 Fit to the amplitudes of HOEHLER 79.N(1895) ELASTIC POLE RESIDUEN(1895) ELASTIC POLE RESIDUEN(1895) ELASTIC POLE RESIDUEN(1895) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT1 to 5 (≈ 3) OUR ESTIMATE1 to 5 (≈ 3) OUR ESTIMATE1 to 5 (≈ 3) OUR ESTIMATE1 to 5 (≈ 3) OUR ESTIMATE3 ± 2 SOKHOYAN 15A DPWA Multihannel3.1± 1.4 1 SVARC 14 L+P πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •1 ± 1 ANISOVICH 12A DPWA Multihannel60 BATINIC 10 DPWA πN → Nπ, N η40 ±20 CUTKOSKY 80 IPWA πN → πN1Fit to the amplitudes of HOEHLER 79.

PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT125±45 SOKHOYAN 15A DPWA Multihannel
−107±23±2 1 SVARC 14 L+P πN → πN0±90 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−164 BATINIC 10 DPWA πN → Nπ, N η1Fit to the amplitudes of HOEHLER 79.N(1895) INELASTIC POLE RESIDUEN(1895) INELASTIC POLE RESIDUEN(1895) INELASTIC POLE RESIDUEN(1895) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1895) → �KNormalized residue in N π → N(1895) → �KNormalized residue in N π → N(1895) → �KNormalized residue in N π → N(1895) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.09±0.03 8 ± 30 ANISOVICH 17A DPWA Multihannel0.06±0.02 87 ± 27 1 ANISOVICH 17A L+P γ p, π− p → K �
• • • We do not use the following data for averages, �ts, limits, et. • • •0.05±0.02 −90 ± 30 ANISOVICH 12A DPWA Multihannel1 Statistial error only.Normalized residue in N π → N(1895) → � KNormalized residue in N π → N(1895) → � KNormalized residue in N π → N(1895) → � KNormalized residue in N π → N(1895) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.06±0.02 40 ± 30 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1895) → �(1232)πNormalized residue in N π → N(1895) → �(1232)πNormalized residue in N π → N(1895) → �(1232)πNormalized residue in N π → N(1895) → �(1232)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.05±0.025 −100 ± 45 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1895) → N(1440)πNormalized residue in N π → N(1895) → N(1440)πNormalized residue in N π → N(1895) → N(1440)πNormalized residue in N π → N(1895) → N(1440)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.05±0.025 −100 ± 45 SOKHOYAN 15A DPWA MultihannelN(1895) BREIT-WIGNER MASSN(1895) BREIT-WIGNER MASSN(1895) BREIT-WIGNER MASSN(1895) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1870 to 1920 (≈ 1895) OUR ESTIMATE1870 to 1920 (≈ 1895) OUR ESTIMATE1870 to 1920 (≈ 1895) OUR ESTIMATE1870 to 1920 (≈ 1895) OUR ESTIMATE1890+ 9

−23 KASHEVAROV 17 DPWA γ p → ηp, η′ p1905±12 SOKHOYAN 15A DPWA Multihannel1910±15 1 SHRESTHA 12A DPWA Multihannel1880±20 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1895±15 ANISOVICH 12A DPWA Multihannel1812±25 BATINIC 10 DPWA πN → Nπ, N η1822±43 VRANA 00 DPWA Multihannel2180±80 CUTKOSKY 80 IPWA πN → πN1Statistial error only. N(1895) BREIT-WIGNER WIDTHN(1895) BREIT-WIGNER WIDTHN(1895) BREIT-WIGNER WIDTHN(1895) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT80 to 200 (≈ 120) OUR ESTIMATE80 to 200 (≈ 120) OUR ESTIMATE80 to 200 (≈ 120) OUR ESTIMATE80 to 200 (≈ 120) OUR ESTIMATE150± 57 KASHEVAROV 17 DPWA γ p → ηp, η′ p100+ 30

− 10 SOKHOYAN 15A DPWA Multihannel502± 47 1 SHRESTHA 12A DPWA Multihannel95± 30 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •90+ 30

− 15 ANISOVICH 12A DPWA Multihannel405± 40 BATINIC 10 DPWA πN → Nπ, N η248±185 VRANA 00 DPWA Multihannel350±100 CUTKOSKY 80 IPWA πN → πN1Statistial error only. N(1895) DECAY MODESN(1895) DECAY MODESN(1895) DECAY MODESN(1895) DECAY MODESMode Fration (�i /�)�1 N π 2{18 %�2 N η 15{40 %�3 N η′ 10{40 %�4 Nω 16{40 %�5 �K 13{23 %�6 � K 6{20 %�7 N ππ�8 �(1232)π�9 �(1232)π , D-wave 3{11 %�10 N ρ�11 N ρ , S=1/2, S-wave seen



1679167916791679See key on page 885 Baryon Partile ListingsN(1895), N(1900)�12 N ρ , S=3/2, D-wave 3{12 %�13 �K∗(892) 4{9 %�14 N σ seen�15 N(1440)π 1{4 %�16 pγ , heliity=1/2 0.01{0.06 %�17 nγ , heliity=1/2 0.003{0.05 %N(1895) BRANCHING RATIOSN(1895) BRANCHING RATIOSN(1895) BRANCHING RATIOSN(1895) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT2 to 18 (≈ 10) OUR ESTIMATE2 to 18 (≈ 10) OUR ESTIMATE2 to 18 (≈ 10) OUR ESTIMATE2 to 18 (≈ 10) OUR ESTIMATE2.5±1.5 SOKHOYAN 15A DPWA Multihannel17 ±2 1 SHRESTHA 12A DPWA Multihannel9 ±5 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •2 ±1 ANISOVICH 12A DPWA Multihannel32 ±6 BATINIC 10 DPWA πN → Nπ, N η17 ±3 VRANA 00 DPWA Multihannel18 ±8 CUTKOSKY 80 IPWA πN → πN1Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT15 to 40 (≈ 25) OUR ESTIMATE15 to 40 (≈ 25) OUR ESTIMATE15 to 40 (≈ 25) OUR ESTIMATE15 to 40 (≈ 25) OUR ESTIMATE10± 5 ANISOVICH 17C DPWA Multihannel20± 6 1 KASHEVAROV 17 DPWA γ p → ηp, η′ p40± 4 2 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •21± 6 ANISOVICH 12A DPWA Multihannel22±10 BATINIC 10 DPWA πN → Nπ, N η41± 4 VRANA 00 DPWA Multihannel1Assuming A1/2 = −0.030 GeV−1/2.2 Statistial error only.�(N η′
)/�total �3/��(N η′
)/�total �3/��(N η′
)/�total �3/��(N η′
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.10 to 0.40 (≈ 0.20) OUR ESTIMATE0.10 to 0.40 (≈ 0.20) OUR ESTIMATE0.10 to 0.40 (≈ 0.20) OUR ESTIMATE0.10 to 0.40 (≈ 0.20) OUR ESTIMATE0.13±0.05 ANISOVICH 17C DPWA Multihannel0.38±0.20 1 KASHEVAROV 17 DPWA γ p → ηp, η′ p1Assuming A1/2 = −0.030 GeV−1/2.�(Nω
)/�total �4/��(Nω
)/�total �4/��(Nω
)/�total �4/��(Nω
)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT28±12 DENISENKO 16 DPWA Multihannel�(�K)/�total �5/��(�K)/�total �5/��(�K)/�total �5/��(�K)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT18 ±5 ANISOVICH 12A DPWA Multihannel1.8±0.8 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.�(� K)/�total �6/��(� K)/�total �6/��(� K)/�total �6/��(� K)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT13±7 ANISOVICH 12A DPWA Multihannel�(�(1232)π ,D-wave)/�total �9/��(�(1232)π ,D-wave)/�total �9/��(�(1232)π ,D-wave)/�total �9/��(�(1232)π ,D-wave)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT7±4 SOKHOYAN 15A DPWA Multihannel7±3 1 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N ρ , S=1/2, S-wave)/�total �11/��(N ρ , S=1/2, S-wave)/�total �11/��(N ρ , S=1/2, S-wave)/�total �11/��(N ρ , S=1/2, S-wave)/�total �11/�VALUE (%) DOCUMENT ID TECN COMMENT
< 2 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •36±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N ρ , S=3/2,D-wave)/�total �12/��(N ρ , S=3/2,D-wave)/�total �12/��(N ρ , S=3/2,D-wave)/�total �12/��(N ρ , S=3/2,D-wave)/�total �12/�VALUE (%) DOCUMENT ID TECN COMMENT9±3 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1±1 VRANA 00 DPWA Multihannel1 Statistial error only.

�(�K∗(892))/�total �13/��(�K∗(892))/�total �13/��(�K∗(892))/�total �13/��(�K∗(892))/�total �13/�VALUE DOCUMENT ID TECN COMMENT0.063±0.025 ANISOVICH 17B DPWA Multihannel�(N σ
)/�total �14/��(N σ
)/�total �14/��(N σ
)/�total �14/��(N σ
)/�total �14/�VALUE (%) DOCUMENT ID TECN COMMENT

<2 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •2±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N(1440)π)/�total �15/��(N(1440)π)/�total �15/��(N(1440)π)/�total �15/��(N(1440)π)/�total �15/�VALUE (%) DOCUMENT ID TECN COMMENT2.5±1.5 SOKHOYAN 15A DPWA Multihannel24 ±4 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •2 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.N(1895) PHOTON DECAY AMPLITUDES AT THE POLEN(1895) PHOTON DECAY AMPLITUDES AT THE POLEN(1895) PHOTON DECAY AMPLITUDES AT THE POLEN(1895) PHOTON DECAY AMPLITUDES AT THE POLEN(1895) → pγ , heliity-1/2 amplitude A1/2N(1895) → pγ , heliity-1/2 amplitude A1/2N(1895) → pγ , heliity-1/2 amplitude A1/2N(1895) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.015±0.006 −35 ± 35 ANISOVICH 17C DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.015±0.006 145 ± 35 SOKHOYAN 15A DPWA MultihannelN(1895) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1895) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1895) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1895) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1895) → pγ , heliity-1/2 amplitude A1/2N(1895) → pγ , heliity-1/2 amplitude A1/2N(1895) → pγ , heliity-1/2 amplitude A1/2N(1895) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.016±0.006 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.012±0.006 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.N(1895) → nγ , heliity-1/2 amplitude A1/2N(1895) → nγ , heliity-1/2 amplitude A1/2N(1895) → nγ , heliity-1/2 amplitude A1/2N(1895) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.013±0.006 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.003±0.007 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only. N(1895) REFERENCESN(1895) REFERENCESN(1895) REFERENCESN(1895) REFERENCESANISOVICH 17A PRL 119 062004 A.V. Anisovih et al.ANISOVICH 17B PL B771 142 A.V. Anisovih et al.ANISOVICH 17C PL B772 247 A.V. Anisovih et al.KASHEVAROV 17 PRL 118 212001 V.L. Kashevarov et al. (A2/MAMI Collab.)DENISENKO 16 PL B755 97 I. Denisenko et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(1900) 3/2+ I (JP ) = 12 (32+) Status: ∗∗∗∗N(1900) POLE POSITIONN(1900) POLE POSITIONN(1900) POLE POSITIONN(1900) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1900 to 1940 (≈ 1920) OUR ESTIMATE1900 to 1940 (≈ 1920) OUR ESTIMATE1900 to 1940 (≈ 1920) OUR ESTIMATE1900 to 1940 (≈ 1920) OUR ESTIMATE1945±35 ANISOVICH 17A DPWA Multihannel1928±18±2 1 SVARC 14 L+P πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1912±30 2 ANISOVICH 17A L+P γ p, π− p → K �1910±30 SOKHOYAN 15A DPWA Multihannel1910±30 GUTZ 14 DPWA Multihannel1910 SHKLYAR 13 DPWA Multihannel1900±30 ANISOVICH 12A DPWA Multihannel1895 SHRESTHA 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.2 Statistial error only.



1680168016801680BaryonPartile ListingsN(1900)
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 200 (≈ 150) OUR ESTIMATE100 to 200 (≈ 150) OUR ESTIMATE100 to 200 (≈ 150) OUR ESTIMATE100 to 200 (≈ 150) OUR ESTIMATE135+ 70

− 30 ANISOVICH 17A DPWA Multihannel152± 40±9 1 SVARC 14 L+P πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •166± 30 2 ANISOVICH 17A L+P γ p, π− p → K �280± 50 SOKHOYAN 15A DPWA Multihannel280± 50 GUTZ 14 DPWA Multihannel173 SHKLYAR 13 DPWA Multihannel200+100

− 60 ANISOVICH 12A DPWA Multihannel100 SHRESTHA 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.2 Statistial error only.N(1900) ELASTIC POLE RESIDUEN(1900) ELASTIC POLE RESIDUEN(1900) ELASTIC POLE RESIDUEN(1900) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT2 to 6 (≈ 4) OUR ESTIMATE2 to 6 (≈ 4) OUR ESTIMATE2 to 6 (≈ 4) OUR ESTIMATE2 to 6 (≈ 4) OUR ESTIMATE4±2 SOKHOYAN 15A DPWA Multihannel4±1±1 1 SVARC 14 L+P πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •4±2 GUTZ 14 DPWA Multihannel10 SHKLYAR 13 DPWA Multihannel3±2 ANISOVICH 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−50 to 10 (≈ − 20) OUR ESTIMATE−50 to 10 (≈ − 20) OUR ESTIMATE−50 to 10 (≈ − 20) OUR ESTIMATE−50 to 10 (≈ − 20) OUR ESTIMATE
−10±40 SOKHOYAN 15A DPWA Multihannel
−29±15±2 1 SVARC 14 L+P πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−10±40 GUTZ 14 DPWA Multihannel
−64 SHKLYAR 13 DPWA Multihannel10±35 ANISOVICH 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.N(1900) INELASTIC POLE RESIDUEN(1900) INELASTIC POLE RESIDUEN(1900) INELASTIC POLE RESIDUEN(1900) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1900) → N ηNormalized residue in N π → N(1900) → N ηNormalized residue in N π → N(1900) → N ηNormalized residue in N π → N(1900) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.05±0.02 70 ± 60 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1900) → �KNormalized residue in N π → N(1900) → �KNormalized residue in N π → N(1900) → �KNormalized residue in N π → N(1900) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.03±0.02 90 ± 40 ANISOVICH 17A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.07±0.03 135 ± 25 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1900) → � KNormalized residue in N π → N(1900) → � KNormalized residue in N π → N(1900) → � KNormalized residue in N π → N(1900) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.04±0.02 110 ± 30 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(1900) → N(1535)πNormalized residue in N π → N(1900) → N(1535)πNormalized residue in N π → N(1900) → N(1535)πNormalized residue in N π → N(1900) → N(1535)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.04±0.01 170 ± 30 GUTZ 14 DPWA MultihannelNormalized residue in N π → N(1900) → �(1232)π, P-waveNormalized residue in N π → N(1900) → �(1232)π, P-waveNormalized residue in N π → N(1900) → �(1232)π, P-waveNormalized residue in N π → N(1900) → �(1232)π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.07±0.04 −65 ± 30 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1900) → �(1232)π, F-waveNormalized residue in N π → N(1900) → �(1232)π, F-waveNormalized residue in N π → N(1900) → �(1232)π, F-waveNormalized residue in N π → N(1900) → �(1232)π, F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.10±0.05 80 ± 30 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1900) → N(1520)πNormalized residue in N π → N(1900) → N(1520)πNormalized residue in N π → N(1900) → N(1520)πNormalized residue in N π → N(1900) → N(1520)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.07±0.04 −105 ± 35 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(1900) → N σNormalized residue in N π → N(1900) → N σNormalized residue in N π → N(1900) → N σNormalized residue in N π → N(1900) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.03±0.02 −110 ± 35 SOKHOYAN 15A DPWA Multihannel

N(1900) BREIT-WIGNER MASSN(1900) BREIT-WIGNER MASSN(1900) BREIT-WIGNER MASSN(1900) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1890 to 1950 (≈ 1920) OUR ESTIMATE1890 to 1950 (≈ 1920) OUR ESTIMATE1890 to 1950 (≈ 1920) OUR ESTIMATE1890 to 1950 (≈ 1920) OUR ESTIMATE1910±30 SOKHOYAN 15A DPWA Multihannel1998± 3 1 SHKLYAR 13 DPWA Multihannel1900± 8 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1910±30 GUTZ 14 DPWA Multihannel1905±30 ANISOVICH 12A DPWA Multihannel1951±53 PENNER 02C DPWA Multihannel1 Statistial error only. N(1900) BREIT-WIGNER WIDTHN(1900) BREIT-WIGNER WIDTHN(1900) BREIT-WIGNER WIDTHN(1900) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 320 (≈ 200) OUR ESTIMATE100 to 320 (≈ 200) OUR ESTIMATE100 to 320 (≈ 200) OUR ESTIMATE100 to 320 (≈ 200) OUR ESTIMATE270± 50 SOKHOYAN 15A DPWA Multihannel359± 10 1 SHKLYAR 13 DPWA Multihannel101± 15 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •270± 50 GUTZ 14 DPWA Multihannel250+120

− 50 ANISOVICH 12A DPWA Multihannel622± 42 PENNER 02C DPWA Multihannel1 Statistial error only. N(1900) DECAY MODESN(1900) DECAY MODESN(1900) DECAY MODESN(1900) DECAY MODESMode Fration (�i /�)�1 N π 1{20 %�2 N η 2{14 %�3 N η′ 4{8 %�4 Nω 7{13 %�5 �K 2{20 %�6 � K 3{7 %�7 N ππ 40{80 %�8 �(1232)π 30{70 %�9 �(1232)π , P-wave 9{25 %�10 �(1232)π , F-wave 21{45 %�11 �K∗(892) < 0.2 %�12 N σ 1{7 %�13 N(1520)π 7{23 %�14 N(1535)π 4{10 %�15 pγ 0.001{0.025 %�16 pγ , heliity=1/2 0.001{0.021 %�17 pγ , heliity=3/2 <0.003 %�18 nγ <0.040 %�19 nγ , heliity=1/2 <0.007 %�20 nγ , heliity=3/2 <0.033 %N(1900) BRANCHING RATIOSN(1900) BRANCHING RATIOSN(1900) BRANCHING RATIOSN(1900) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT2 to 20 (≈ 10) OUR ESTIMATE2 to 20 (≈ 10) OUR ESTIMATE2 to 20 (≈ 10) OUR ESTIMATE2 to 20 (≈ 10) OUR ESTIMATE3±2 SOKHOYAN 15A DPWA Multihannel25±1 1 SHKLYAR 13 DPWA Multihannel7±4 1 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •3±2 GUTZ 14 DPWA Multihannel3±2 ANISOVICH 12A DPWA Multihannel16±2 PENNER 02C DPWA Multihannel1 Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT2±2 1 SHKLYAR 13 DPWA Multihannel10±4 ANISOVICH 12A DPWA Multihannel

< 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •14±5 PENNER 02C DPWA Multihannel1 Statistial error only.�(N η′

)/�total �3/��(N η′
)/�total �3/��(N η′
)/�total �3/��(N η′
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.06±0.02 ANISOVICH 17C DPWA Multihannel



1681168116811681See key on page 885 BaryonPartile ListingsN(1900),N(1990)�(Nω
)/�total �4/��(Nω
)/�total �4/��(Nω
)/�total �4/��(Nω
)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT15±8 DENISENKO 16 DPWA Multihannel10±3 1 SHKLYAR 13 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •39±9 PENNER 02C DPWA Multihannel1 Statistial error only.�(�K)/�total �5/��(�K)/�total �5/��(�K)/�total �5/��(�K)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT16 ±5 ANISOVICH 12A DPWA Multihannel14 ±5 1 SHRESTHA 12A DPWA Multihannel2.4±0.3 1 SHKLYAR 05 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •5 to 15 NIKONOV 08 DPWA Multihannel0.1±0.1 PENNER 02C DPWA Multihannel1 Statistial error only.�(� K)/�total �6/��(� K)/�total �6/��(� K)/�total �6/��(� K)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT5±2 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1±1 PENNER 02C DPWA Multihannel�(�K∗(892))/�total �11/��(�K∗(892))/�total �11/��(�K∗(892))/�total �11/��(�K∗(892))/�total �11/�VALUE DOCUMENT ID TECN COMMENT
<0.002 ANISOVICH 17B DPWA Multihannel�(N σ

)/�total �12/��(N σ
)/�total �12/��(N σ
)/�total �12/��(N σ
)/�total �12/�VALUE (%) DOCUMENT ID TECN COMMENT4±3 SOKHOYAN 15A DPWA Multihannel�(N(1520)π)/�total �13/��(N(1520)π)/�total �13/��(N(1520)π)/�total �13/��(N(1520)π)/�total �13/�VALUE (%) DOCUMENT ID TECN COMMENT15±8 SOKHOYAN 15A DPWA Multihannel�(N(1535)π)/�total �14/��(N(1535)π)/�total �14/��(N(1535)π)/�total �14/��(N(1535)π)/�total �14/�VALUE (%) DOCUMENT ID TECN COMMENT7±3 GUTZ 14 DPWA Multihannel�(�(1232)π , P-wave)/�total �9/��(�(1232)π , P-wave)/�total �9/��(�(1232)π , P-wave)/�total �9/��(�(1232)π , P-wave)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT17±8 SOKHOYAN 15A DPWA Multihannel�(�(1232)π , F-wave)/�total �10/��(�(1232)π , F-wave)/�total �10/��(�(1232)π , F-wave)/�total �10/��(�(1232)π , F-wave)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT33±12 SOKHOYAN 15A DPWA MultihannelN(1900) PHOTON DECAY AMPLITUDES AT THE POLEN(1900) PHOTON DECAY AMPLITUDES AT THE POLEN(1900) PHOTON DECAY AMPLITUDES AT THE POLEN(1900) PHOTON DECAY AMPLITUDES AT THE POLEN(1900) → pγ , heliity-1/2 amplitude A1/2N(1900) → pγ , heliity-1/2 amplitude A1/2N(1900) → pγ , heliity-1/2 amplitude A1/2N(1900) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.026±0.014 60 ± 35 SOKHOYAN 15A DPWA MultihannelN(1900) → pγ , heliity-3/2 amplitude A3/2N(1900) → pγ , heliity-3/2 amplitude A3/2N(1900) → pγ , heliity-3/2 amplitude A3/2N(1900) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT

−0.070±0.030 70 ± 50 SOKHOYAN 15A DPWA MultihannelN(1900) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1900) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1900) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1900) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1900) → pγ , heliity-1/2 amplitude A1/2N(1900) → pγ , heliity-1/2 amplitude A1/2N(1900) → pγ , heliity-1/2 amplitude A1/2N(1900) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.024±0.014 SOKHOYAN 15A DPWA Multihannel
−0.008±0.001 1 SHKLYAR 13 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.024±0.014 GUTZ 14 DPWA Multihannel0.026±0.015 ANISOVICH 12A DPWA Multihannel0.041±0.008 1 SHRESTHA 12A DPWA Multihannel
−0.017 PENNER 02D DPWA Multihannel1 Statistial error only.N(1900) → pγ , heliity-3/2 amplitude A3/2N(1900) → pγ , heliity-3/2 amplitude A3/2N(1900) → pγ , heliity-3/2 amplitude A3/2N(1900) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT

−0.067±0.030 SOKHOYAN 15A DPWA Multihannel
< 0.001 SHKLYAR 13 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •

−0.067±0.030 GUTZ 14 DPWA Multihannel
−0.065±0.030 ANISOVICH 12A DPWA Multihannel
−0.004±0.006 1 SHRESTHA 12A DPWA Multihannel0.031 PENNER 02D DPWA Multihannel1 Statistial error only.

N(1900) → nγ , heliity-1/2 amplitude A1/2N(1900) → nγ , heliity-1/2 amplitude A1/2N(1900) → nγ , heliity-1/2 amplitude A1/2N(1900) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.000±0.030 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.010±0.004 1 SHRESTHA 12A DPWA Multihannel
−0.016 PENNER 02D DPWA Multihannel1 Statistial error only.N(1900) → nγ , heliity-3/2 amplitude A3/2N(1900) → nγ , heliity-3/2 amplitude A3/2N(1900) → nγ , heliity-3/2 amplitude A3/2N(1900) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.060±0.045 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.011±0.007 1 SHRESTHA 12A DPWA Multihannel
−0.002 PENNER 02D DPWA Multihannel1 Statistial error only. N(1900) REFERENCESN(1900) REFERENCESN(1900) REFERENCESN(1900) REFERENCESANISOVICH 17A PRL 119 062004 A.V. Anisovih et al.ANISOVICH 17B PL B771 142 A.V. Anisovih et al.ANISOVICH 17C PL B772 247 A.V. Anisovih et al.DENISENKO 16 PL B755 97 I. Denisenko et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)NIKONOV 08 PL B662 245 V.A. Nikonov et al. (Bonn, Gathina)SHKLYAR 05 PR C72 015210 V. Shklyar, H. Lenske, U. Mosel (GIES)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT)N(1990) 7/2+ I (JP ) = 12 (72+) Status: ∗∗OMITTED FROM SUMMARY TABLEOlder and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(1990) POLE POSITIONN(1990) POLE POSITIONN(1990) POLE POSITIONN(1990) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2030±65 ANISOVICH 12A DPWA Multihannel1900±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1738 ROENCHEN 15A DPWA Multihannel1941 SHRESTHA 12A DPWA Multihannel2301 VRANA 00 DPWA Multihannel
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT240±60 ANISOVICH 12A DPWA Multihannel260±60 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •188 ROENCHEN 15A DPWA Multihannel130 SHRESTHA 12A DPWA Multihannel202 VRANA 00 DPWA MultihannelN(1990) ELASTIC POLE RESIDUEN(1990) ELASTIC POLE RESIDUEN(1990) ELASTIC POLE RESIDUEN(1990) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT2 ±1 ANISOVICH 12A DPWA Multihannel9 ±3 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •4.3 ROENCHEN 15A DPWA MultihannelPHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT125±65 ANISOVICH 12A DPWA Multihannel
− 60±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 70 ROENCHEN 15A DPWA Multihannel�(1990) INELASTIC POLE RESIDUE�(1990) INELASTIC POLE RESIDUE�(1990) INELASTIC POLE RESIDUE�(1990) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(1990) → N ηNormalized residue in N π → N(1990) → N ηNormalized residue in N π → N(1990) → N ηNormalized residue in N π → N(1990) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.013 −82 ROENCHEN 15A DPWA Multihannel



1682168216821682BaryonPartile ListingsN(1990),N(2000)Normalized residue in N π → N(1990) → �KNormalized residue in N π → N(1990) → �KNormalized residue in N π → N(1990) → �KNormalized residue in N π → N(1990) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.022 −111 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(1990) → � KNormalized residue in N π → N(1990) → � KNormalized residue in N π → N(1990) → � KNormalized residue in N π → N(1990) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.005 24 ROENCHEN 15A DPWA MultihannelN(1990) BREIT-WIGNER MASSN(1990) BREIT-WIGNER MASSN(1990) BREIT-WIGNER MASSN(1990) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1950 to 2100 (≈ 2020) OUR ESTIMATE1950 to 2100 (≈ 2020) OUR ESTIMATE1950 to 2100 (≈ 2020) OUR ESTIMATE1950 to 2100 (≈ 2020) OUR ESTIMATE2060± 65 ANISOVICH 12A DPWA Multihannel1990± 45 1 SHRESTHA 12A DPWA Multihannel1970± 50 CUTKOSKY 80 IPWA πN → πN2005±150 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2311± 16 VRANA 00 DPWA Multihannel1 Statistial error only. N(1990) BREIT-WIGNER WIDTHN(1990) BREIT-WIGNER WIDTHN(1990) BREIT-WIGNER WIDTHN(1990) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE240± 50 ANISOVICH 12A DPWA Multihannel203±161 1 SHRESTHA 12A DPWA Multihannel350±120 CUTKOSKY 80 IPWA πN → πN350±100 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •205± 72 VRANA 00 DPWA Multihannel1 Statistial error only. N(1990) DECAY MODESN(1990) DECAY MODESN(1990) DECAY MODESN(1990) DECAY MODESMode Fration (�i /�)�1 N π 2{6 %�2 pγ 0.01{0.12 %�3 pγ , heliity=1/2 0.003{0.042 %�4 pγ , heliity=3/2 0.009{0.075 %�5 nγ 0.01{0.16 %�6 nγ , heliity=1/2 0.003{0.066 %�7 nγ , heliity=3/2 0.003{0.098 %N(1990) BRANCHING RATIOSN(1990) BRANCHING RATIOSN(1990) BRANCHING RATIOSN(1990) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT2 to 6 (≈ 4) OUR ESTIMATE2 to 6 (≈ 4) OUR ESTIMATE2 to 6 (≈ 4) OUR ESTIMATE2 to 6 (≈ 4) OUR ESTIMATE2± 1 ANISOVICH 12A DPWA Multihannel2± 1 1 SHRESTHA 12A DPWA Multihannel6± 2 CUTKOSKY 80 IPWA πN → πN4± 2 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •22±11 VRANA 00 DPWA Multihannel1 Statistial error only.N(1990) PHOTON DECAY AMPLITUDES AT THE POLEN(1990) PHOTON DECAY AMPLITUDES AT THE POLEN(1990) PHOTON DECAY AMPLITUDES AT THE POLEN(1990) PHOTON DECAY AMPLITUDES AT THE POLEN(1990) → pγ , heliity-1/2 amplitude A1/2N(1990) → pγ , heliity-1/2 amplitude A1/2N(1990) → pγ , heliity-1/2 amplitude A1/2N(1990) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.010+0.011
−0.006 −103+108

−155 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •0.029 67 ROENCHEN 15A DPWA MultihannelN(1990) → pγ , heliity-3/2 amplitude A3/2N(1990) → pγ , heliity-3/2 amplitude A3/2N(1990) → pγ , heliity-3/2 amplitude A3/2N(1990) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.053+0.023

−0.028 36+17
− 4 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.033 39 ROENCHEN 15A DPWA MultihannelN(1990) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1990) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1990) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1990) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1990) → pγ , heliity-1/2 amplitude A1/2N(1990) → pγ , heliity-1/2 amplitude A1/2N(1990) → pγ , heliity-1/2 amplitude A1/2N(1990) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.040±0.012 ANISOVICH 12A DPWA Multihannel

N(1990) → pγ , heliity-3/2 amplitude A3/2N(1990) → pγ , heliity-3/2 amplitude A3/2N(1990) → pγ , heliity-3/2 amplitude A3/2N(1990) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.057±0.012 ANISOVICH 12A DPWA MultihannelN(1990) → nγ , heliity-1/2 amplitude A1/2N(1990) → nγ , heliity-1/2 amplitude A1/2N(1990) → nγ , heliity-1/2 amplitude A1/2N(1990) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.045±0.020 ANISOVICH 13B DPWA MultihannelN(1990) → nγ , heliity-3/2 amplitude A3/2N(1990) → nγ , heliity-3/2 amplitude A3/2N(1990) → nγ , heliity-3/2 amplitude A3/2N(1990) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.052±0.027 ANISOVICH 13B DPWA MultihannelN(1990) REFERENCESN(1990) REFERENCESN(1990) REFERENCESN(1990) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(2000) 5/2+ I (JP ) = 12 (52+) Status: ∗∗OMITTED FROM SUMMARY TABLEBefore the 2012 Review, all the evidene for a JP = 5/2+ state witha mass above 1800 MeV was �led under a two-star N(2000). Thereis now some evidene from ANISOVICH 12A for two 5/2+ statesin this region, so we have split the older data (aording to mass)between two two-star 5/2+ states, an N(1860) and an N(2000).N(2000) POLE POSITIONN(2000) POLE POSITIONN(2000) POLE POSITIONN(2000) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2030± 40 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1900 SHKLYAR 13 DPWA Multihannel2030±110 ANISOVICH 12A DPWA Multihannel
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT380± 60 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •123 SHKLYAR 13 DPWA Multihannel480±100 ANISOVICH 12A DPWA MultihannelN(2000) ELASTIC POLE RESIDUEN(2000) ELASTIC POLE RESIDUEN(2000) ELASTIC POLE RESIDUEN(2000) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT18± 8 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •11 SHKLYAR 13 DPWA Multihannel35+80

−15 ANISOVICH 12A DPWA MultihannelPHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−150±40 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 6 SHKLYAR 13 DPWA Multihannel
−100±40 ANISOVICH 12A DPWA MultihannelN(2000) INELASTIC POLE RESIDUEN(2000) INELASTIC POLE RESIDUEN(2000) INELASTIC POLE RESIDUEN(2000) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(2000) → �(1232)π, P-waveNormalized residue in N π → N(2000) → �(1232)π, P-waveNormalized residue in N π → N(2000) → �(1232)π, P-waveNormalized residue in N π → N(2000) → �(1232)π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.16±0.06 100 ± 50 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(2000) → �(1232)π, F-waveNormalized residue in N π → N(2000) → �(1232)π, F-waveNormalized residue in N π → N(2000) → �(1232)π, F-waveNormalized residue in N π → N(2000) → �(1232)π, F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.20±0.10 −20 ± 45 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(2000) → N σNormalized residue in N π → N(2000) → N σNormalized residue in N π → N(2000) → N σNormalized residue in N π → N(2000) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.12±0.06 80 ± 40 SOKHOYAN 15A DPWA Multihannel



1683168316831683See key on page 885 BaryonPartile ListingsN(2000),N(2040)Normalized residue in N π → N(2000) → N(1520)π, D-waveNormalized residue in N π → N(2000) → N(1520)π, D-waveNormalized residue in N π → N(2000) → N(1520)π, D-waveNormalized residue in N π → N(2000) → N(1520)π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.17±0.09 −60 ± 35 SOKHOYAN 15A DPWA MultihannelN(2000) BREIT-WIGNER MASSN(2000) BREIT-WIGNER MASSN(2000) BREIT-WIGNER MASSN(2000) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2060± 30 SOKHOYAN 15A DPWA Multihannel1946± 4 1 SHKLYAR 13 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •2090±120 ANISOVICH 12A DPWA Multihannel1 Statistial error only. N(2000) BREIT-WIGNER WIDTHN(2000) BREIT-WIGNER WIDTHN(2000) BREIT-WIGNER WIDTHN(2000) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT390± 55 SOKHOYAN 15A DPWA Multihannel198± 2 2 SHKLYAR 13 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •460±100 ANISOVICH 12A DPWA Multihannel2 Statistial error only. N(2000) DECAY MODESN(2000) DECAY MODESN(2000) DECAY MODESN(2000) DECAY MODESMode Fration (�i /�)�1 N π 6{10 %�2 N η <4 %�3 Nω <2 %�4 N ππ 35{90 %�5 �(1232)π 30{80 %�6 �(1232)π , P-wave 12{32 %�7 �(1232)π , F-wave 19{49 %�8 �K∗(892) (2.2±1.0) %�9 N σ 5{15 %�10 N(1520)π , D-wave 11{31 %�11 N(1680)π , P-wave 17{25 %�12 pγ 0.01{0.08 %�13 pγ , heliity=1/2 0.003{0.031 %�14 pγ , heliity=3/2 0.008{0.048 %�15 nγ 0.002{0.07 %�16 nγ , heliity=1/2 <0.017 %�17 nγ , heliity=3/2 0.001{0.056 %N(2000) BRANCHING RATIOSN(2000) BRANCHING RATIOSN(2000) BRANCHING RATIOSN(2000) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT6 to 10 (≈ 8) OUR ESTIMATE6 to 10 (≈ 8) OUR ESTIMATE6 to 10 (≈ 8) OUR ESTIMATE6 to 10 (≈ 8) OUR ESTIMATE8±4 SOKHOYAN 15A DPWA Multihannel10±1 3 SHKLYAR 13 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •9±4 ANISOVICH 12A DPWA Multihannel3 Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT2±2 4 SHKLYAR 13 DPWA Multihannel4 Statistial error only.�(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT18±8 DENISENKO 16 DPWA Multihannel1±1 5 SHKLYAR 13 DPWA Multihannel5 Statistial error only.�(�(1232)π , P-wave)/�total �6/��(�(1232)π , P-wave)/�total �6/��(�(1232)π , P-wave)/�total �6/��(�(1232)π , P-wave)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT22±10 SOKHOYAN 15A DPWA Multihannel�(�(1232)π , F-wave)/�total �7/��(�(1232)π , F-wave)/�total �7/��(�(1232)π , F-wave)/�total �7/��(�(1232)π , F-wave)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT34±15 SOKHOYAN 15A DPWA Multihannel�(�K∗(892))/�total �8/��(�K∗(892))/�total �8/��(�K∗(892))/�total �8/��(�K∗(892))/�total �8/�VALUE DOCUMENT ID TECN COMMENT0.022±0.0100.022±0.0100.022±0.0100.022±0.010 ANISOVICH 17B DPWA Multihannel

�(N σ
)/�total �9/��(N σ
)/�total �9/��(N σ
)/�total �9/��(N σ
)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT10±5 SOKHOYAN 15A DPWA Multihannel�(N(1520)π , D-wave)/�total �10/��(N(1520)π , D-wave)/�total �10/��(N(1520)π , D-wave)/�total �10/��(N(1520)π , D-wave)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT21±10 SOKHOYAN 15A DPWA Multihannel�(N(1680)π , P-wave)/�total �11/��(N(1680)π , P-wave)/�total �11/��(N(1680)π , P-wave)/�total �11/��(N(1680)π , P-wave)/�total �11/�VALUE (%) DOCUMENT ID TECN COMMENT16±9 SOKHOYAN 15A DPWA MultihannelN(2000) PHOTON DECAY AMPLITUDES AT THE POLEN(2000) PHOTON DECAY AMPLITUDES AT THE POLEN(2000) PHOTON DECAY AMPLITUDES AT THE POLEN(2000) PHOTON DECAY AMPLITUDES AT THE POLEN(2000) → pγ , heliity-1/2 amplitude A1/2N(2000) → pγ , heliity-1/2 amplitude A1/2N(2000) → pγ , heliity-1/2 amplitude A1/2N(2000) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.033±0.010 15 ± 25 SOKHOYAN 15A DPWA MultihannelN(2000) → pγ , heliity-3/2 amplitude A3/2N(2000) → pγ , heliity-3/2 amplitude A3/2N(2000) → pγ , heliity-3/2 amplitude A3/2N(2000) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.045±0.008 −140 ± 25 SOKHOYAN 15A DPWA MultihannelN(2000) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2000) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2000) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2000) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2000) → pγ , heliity-1/2 amplitude A1/2N(2000) → pγ , heliity-1/2 amplitude A1/2N(2000) → pγ , heliity-1/2 amplitude A1/2N(2000) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.031±0.010 SOKHOYAN 15A DPWA Multihannel0.011±0.001 6 SHKLYAR 13 DPWA Multihannel6 Statistial error only.N(2000) → pγ , heliity-3/2 amplitude A3/2N(2000) → pγ , heliity-3/2 amplitude A3/2N(2000) → pγ , heliity-3/2 amplitude A3/2N(2000) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT

−0.043±0.008 SOKHOYAN 15A DPWA Multihannel0.025±0.001 7 SHKLYAR 13 DPWA Multihannel7 Statistial error only.N(2000) → nγ , heliity-1/2 amplitude A1/2N(2000) → nγ , heliity-1/2 amplitude A1/2N(2000) → nγ , heliity-1/2 amplitude A1/2N(2000) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.018±0.012 ANISOVICH 13B DPWA MultihannelN(2000) → nγ , heliity-3/2 amplitude A3/2N(2000) → nγ , heliity-3/2 amplitude A3/2N(2000) → nγ , heliity-3/2 amplitude A3/2N(2000) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.035±0.020 ANISOVICH 13B DPWA MultihannelN(2000) REFERENCESN(2000) REFERENCESN(2000) REFERENCESN(2000) REFERENCESANISOVICH 17B PL B771 142 A.V. Anisovih et al.DENISENKO 16 PL B755 97 I. Denisenko et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.SHKLYAR 13 PR C87 015201 V. Shklyar, H. Lenske, U. Mosel (GIES)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)N(2040) 3/2+ JP = 32+ Status: ∗OMITTED FROM SUMMARY TABLEN(2040) MASSN(2040) MASSN(2040) MASSN(2040) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2040+3

−4±25 ABLIKIM 09B BES2 J/ψ → ppπ02068±3+15
−40 ABLIKIM 06K BES2 J/ψ → pnπ−, npπ+N(2040) WIDTHN(2040) WIDTHN(2040) WIDTHN(2040) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT230± 8±52 ABLIKIM 09B BES2 J/ψ → ppπ0165±14±40 ABLIKIM 06K BES2 J/ψ → pnπ−, npπ+N(2040) REFERENCESN(2040) REFERENCESN(2040) REFERENCESN(2040) REFERENCESABLIKIM 09B PR D80 052004 M. Ablikim et al. (BES II Collab.)ABLIKIM 06K PRL 97 062001 M. Ablikim et al. (BES II Collab.)



1684168416841684BaryonPartile ListingsN(2060)N(2060) 5/2− I (JP ) = 12 (52−) Status: ∗∗∗Before our 2012 Review, this state appeared in our Listings as theN(2200). N(2060) POLE POSITIONN(2060) POLE POSITIONN(2060) POLE POSITIONN(2060) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2020 to 2130 (≈ 2070) OUR ESTIMATE2020 to 2130 (≈ 2070) OUR ESTIMATE2020 to 2130 (≈ 2070) OUR ESTIMATE2020 to 2130 (≈ 2070) OUR ESTIMATE2030±15 SOKHOYAN 15A DPWA Multihannel2119±11±1 1 SVARC 14 L+P πN → πN2100±60 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2040±15 ANISOVICH 12A DPWA Multihannel2064 SHRESTHA 12A DPWA Multihannel2144±31 BATINIC 10 DPWA πN → Nπ, N η1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT350 to 430 (≈ 400) OUR ESTIMATE350 to 430 (≈ 400) OUR ESTIMATE350 to 430 (≈ 400) OUR ESTIMATE350 to 430 (≈ 400) OUR ESTIMATE400±35 SOKHOYAN 15A DPWA Multihannel370±20±5 1 SVARC 14 L+P πN → πN360±80 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •390±25 ANISOVICH 12A DPWA Multihannel267 2 SHRESTHA 12A DPWA Multihannel438±13 BATINIC 10 DPWA πN → Nπ, N η1Fit to the amplitudes of HOEHLER 79.2 Statistial error only.N(2060) ELASTIC POLE RESIDUEN(2060) ELASTIC POLE RESIDUEN(2060) ELASTIC POLE RESIDUEN(2060) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT15 to 30 (≈ 20) OUR ESTIMATE15 to 30 (≈ 20) OUR ESTIMATE15 to 30 (≈ 20) OUR ESTIMATE15 to 30 (≈ 20) OUR ESTIMATE25± 8 SOKHOYAN 15A DPWA Multihannel19± 1±1 1 SVARC 14 L+P πN → πN20±10 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •19± 5 ANISOVICH 12A DPWA Multihannel26 BATINIC 10 DPWA πN → Nπ, N η1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−130 to −90 (≈ − 110) OUR ESTIMATE−130 to −90 (≈ − 110) OUR ESTIMATE−130 to −90 (≈ − 110) OUR ESTIMATE−130 to −90 (≈ − 110) OUR ESTIMATE
−130±20 SOKHOYAN 15A DPWA Multihannel
− 94± 5±1 1 SVARC 14 L+P πN → πN
− 90±50 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−125±20 ANISOVICH 12A DPWA Multihannel
− 71 BATINIC 10 DPWA πN → Nπ, N η1Fit to the amplitudes of HOEHLER 79.N(2060) INELASTIC POLE RESIDUEN(2060) INELASTIC POLE RESIDUEN(2060) INELASTIC POLE RESIDUEN(2060) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(2060) → N ηNormalized residue in N π → N(2060) → N ηNormalized residue in N π → N(2060) → N ηNormalized residue in N π → N(2060) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.05±0.03 40 ± 25 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(2060) → �KNormalized residue in N π → N(2060) → �KNormalized residue in N π → N(2060) → �KNormalized residue in N π → N(2060) → �KMODULUS DOCUMENT ID TECN COMMENT0.01±0.005 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(2060) → � KNormalized residue in N π → N(2060) → � KNormalized residue in N π → N(2060) → � KNormalized residue in N π → N(2060) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.04±0.02 −70 ± 30 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(2060) → �(1232)π, D-waveNormalized residue in N π → N(2060) → �(1232)π, D-waveNormalized residue in N π → N(2060) → �(1232)π, D-waveNormalized residue in N π → N(2060) → �(1232)π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.06±0.03 −90 ± 40 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(2060) → N σNormalized residue in N π → N(2060) → N σNormalized residue in N π → N(2060) → N σNormalized residue in N π → N(2060) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.12±0.06 80 ± 40 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(2060) → N(1440)πNormalized residue in N π → N(2060) → N(1440)πNormalized residue in N π → N(2060) → N(1440)πNormalized residue in N π → N(2060) → N(1440)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.17±0.09 −60 ± 35 SOKHOYAN 15A DPWA Multihannel

Normalized residue in N π → N(2060) → N(1520)π, P-waveNormalized residue in N π → N(2060) → N(1520)π, P-waveNormalized residue in N π → N(2060) → N(1520)π, P-waveNormalized residue in N π → N(2060) → N(1520)π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.14±0.06 −45 ± 15 SOKHOYAN 15A DPWA MultihannelN(2060) BREIT-WIGNER MASSN(2060) BREIT-WIGNER MASSN(2060) BREIT-WIGNER MASSN(2060) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2030 to 2200 (≈ 2100) OUR ESTIMATE2030 to 2200 (≈ 2100) OUR ESTIMATE2030 to 2200 (≈ 2100) OUR ESTIMATE2030 to 2200 (≈ 2100) OUR ESTIMATE2045±15 SOKHOYAN 15A DPWA Multihannel2116±21 1 SHRESTHA 12A DPWA Multihannel2180±80 CUTKOSKY 80 IPWA πN → πN2228±30 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2060±15 ANISOVICH 12A DPWA Multihannel2217±27 BATINIC 10 DPWA πN → Nπ, N η1Statistial error only. N(2060) BREIT-WIGNER WIDTHN(2060) BREIT-WIGNER WIDTHN(2060) BREIT-WIGNER WIDTHN(2060) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT300 to 450 (≈ 400) OUR ESTIMATE300 to 450 (≈ 400) OUR ESTIMATE300 to 450 (≈ 400) OUR ESTIMATE300 to 450 (≈ 400) OUR ESTIMATE420± 30 SOKHOYAN 15A DPWA Multihannel307±112 1 SHRESTHA 12A DPWA Multihannel400±100 CUTKOSKY 80 IPWA πN → πN310± 50 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •375± 25 ANISOVICH 12A DPWA Multihannel481± 17 BATINIC 10 DPWA πN → Nπ, N η1Statistial error only. N(2060) DECAY MODESN(2060) DECAY MODESN(2060) DECAY MODESN(2060) DECAY MODESMode Fration (�i /�)�1 N π 7{12 %�2 N η 2{6 %�3 Nω 1{7 %�4 �K seen�5 � K 1{5 %�6 N ππ 7{19 %�7 �(1232)π�8 �(1232)π , D-wave 4{10 %�9 N ρ�10 N ρ , S=1/2, P-wave seen�11 �K∗(892) 0.3{1.3 %�12 N σ 3{9 %�13 N(1440)π 4{14 %�14 N(1520)π , P-wave 9{21 %�15 N(1680)π , S-wave 8{22 %�16 pγ 0.03{0.19 %�17 pγ , heliity=1/2 0.02{0.08 %�18 pγ , heliity=3/2 0.01{0.10 %�19 nγ 0.003{0.07 %�20 nγ , heliity=1/2 0.001{0.02 %�21 nγ , heliity=3/2 0.002{0.05 %N(2060) BRANCHING RATIOSN(2060) BRANCHING RATIOSN(2060) BRANCHING RATIOSN(2060) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT7 to 12 (≈ 10) OUR ESTIMATE7 to 12 (≈ 10) OUR ESTIMATE7 to 12 (≈ 10) OUR ESTIMATE7 to 12 (≈ 10) OUR ESTIMATE11±2 SOKHOYAN 15A DPWA Multihannel9±2 1 SHRESTHA 12A DPWA Multihannel10±3 CUTKOSKY 80 IPWA πN → πN7±2 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •8±2 ANISOVICH 12A DPWA Multihannel13±4 BATINIC 10 DPWA πN → Nπ, N η1Statistial error only.�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT4 ±2 ANISOVICH 12A DPWA Multihannel

<1 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.2±1.0 BATINIC 10 DPWA πN → Nπ, N η1Statistial error only.



1685168516851685See key on page 885 BaryonPartile ListingsN(2060),N(2100)�(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT4±3 DENISENKO 16 DPWA Multihannel�(� K)/�total �5/��(� K)/�total �5/��(� K)/�total �5/��(� K)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT3±2 ANISOVICH 12A DPWA Multihannel�(�(1232)π ,D-wave)/�total �8/��(�(1232)π ,D-wave)/�total �8/��(�(1232)π ,D-wave)/�total �8/��(�(1232)π ,D-wave)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT7± 3 SOKHOYAN 15A DPWA Multihannel40±13 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.�(N ρ , S=1/2,P-wave)/�total �10/��(N ρ , S=1/2,P-wave)/�total �10/��(N ρ , S=1/2,P-wave)/�total �10/��(N ρ , S=1/2,P-wave)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT21±15 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.�(�K∗(892))/�total �11/��(�K∗(892))/�total �11/��(�K∗(892))/�total �11/��(�K∗(892))/�total �11/�VALUE DOCUMENT ID TECN COMMENT0.008±0.005 ANISOVICH 17B DPWA Multihannel�(N σ
)/�total �12/��(N σ
)/�total �12/��(N σ
)/�total �12/��(N σ
)/�total �12/�VALUE (%) DOCUMENT ID TECN COMMENT6±3 SOKHOYAN 15A DPWA Multihannel�(N(1440)π)/�total �13/��(N(1440)π)/�total �13/��(N(1440)π)/�total �13/��(N(1440)π)/�total �13/�VALUE (%) DOCUMENT ID TECN COMMENT9±5 SOKHOYAN 15A DPWA Multihannel�(N(1520)π , P-wave)/�total �14/��(N(1520)π , P-wave)/�total �14/��(N(1520)π , P-wave)/�total �14/��(N(1520)π , P-wave)/�total �14/�VALUE (%) DOCUMENT ID TECN COMMENT15±6 SOKHOYAN 15A DPWA Multihannel�(N(1680)π , S-wave)/�total �15/��(N(1680)π , S-wave)/�total �15/��(N(1680)π , S-wave)/�total �15/��(N(1680)π , S-wave)/�total �15/�VALUE (%) DOCUMENT ID TECN COMMENT15±7 SOKHOYAN 15A DPWA MultihannelN(2060) PHOTON DECAY AMPLITUDES AT THE POLEN(2060) PHOTON DECAY AMPLITUDES AT THE POLEN(2060) PHOTON DECAY AMPLITUDES AT THE POLEN(2060) PHOTON DECAY AMPLITUDES AT THE POLEN(2060) → pγ , heliity-1/2 amplitude A1/2N(2060) → pγ , heliity-1/2 amplitude A1/2N(2060) → pγ , heliity-1/2 amplitude A1/2N(2060) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.064±0.010 12 ± 8 SOKHOYAN 15A DPWA MultihannelN(2060) → pγ , heliity-3/2 amplitude A3/2N(2060) → pγ , heliity-3/2 amplitude A3/2N(2060) → pγ , heliity-3/2 amplitude A3/2N(2060) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.060±0.020 13 ± 10 SOKHOYAN 15A DPWA MultihannelN(2060) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2060) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2060) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2060) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2060) → pγ , heliity-1/2 amplitude A1/2N(2060) → pγ , heliity-1/2 amplitude A1/2N(2060) → pγ , heliity-1/2 amplitude A1/2N(2060) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.062±0.010 SOKHOYAN 15A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •0.018±0.004 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.N(2060) → pγ , heliity-3/2 amplitude A3/2N(2060) → pγ , heliity-3/2 amplitude A3/2N(2060) → pγ , heliity-3/2 amplitude A3/2N(2060) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.062±0.020 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.010±0.004 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.N(2060) → nγ , heliity-1/2 amplitude A1/2N(2060) → nγ , heliity-1/2 amplitude A1/2N(2060) → nγ , heliity-1/2 amplitude A1/2N(2060) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.025±0.011 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.012±0.017 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.N(2060) → nγ , heliity-3/2 amplitude A3/2N(2060) → nγ , heliity-3/2 amplitude A3/2N(2060) → nγ , heliity-3/2 amplitude A3/2N(2060) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.037±0.017 ANISOVICH 13B DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.023±0.023 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.

N(2060) REFERENCESN(2060) REFERENCESN(2060) REFERENCESN(2060) REFERENCESANISOVICH 17B PL B771 142 A.V. Anisovih et al.DENISENKO 16 PL B755 97 I. Denisenko et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(2100) 1/2+ I (JP ) = 12 (12+) Status: ∗∗∗N(2100) POLE POSITIONN(2100) POLE POSITIONN(2100) POLE POSITIONN(2100) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2120±25 SOKHOYAN 15A DPWA Multihannel2052± 6±3 1 SVARC 14 L+P πN → πN2120±40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2120±47 BATINIC 10 DPWA πN → Nπ, N η1810 VRANA 00 DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT240 to 340 (≈ 300) OUR ESTIMATE240 to 340 (≈ 300) OUR ESTIMATE240 to 340 (≈ 300) OUR ESTIMATE240 to 340 (≈ 300) OUR ESTIMATE290±30 SOKHOYAN 15A DPWA Multihannel337±10±4 1 SVARC 14 L+P πN → πN240±80 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •346±80 BATINIC 10 DPWA πN → Nπ, N η622 VRANA 00 DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.N(2100) ELASTIC POLE RESIDUEN(2100) ELASTIC POLE RESIDUEN(2100) ELASTIC POLE RESIDUEN(2100) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT15 to 30 (≈ 20) OUR ESTIMATE15 to 30 (≈ 20) OUR ESTIMATE15 to 30 (≈ 20) OUR ESTIMATE15 to 30 (≈ 20) OUR ESTIMATE23±5 SOKHOYAN 15A DPWA Multihannel30±1±1 1 SVARC 14 L+P πN → πN14±7 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •33 BATINIC 10 DPWA πN → Nπ, N η1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−100 to −60 (≈ − 80) OUR ESTIMATE−100 to −60 (≈ − 80) OUR ESTIMATE−100 to −60 (≈ − 80) OUR ESTIMATE−100 to −60 (≈ − 80) OUR ESTIMATE
− 70±25 SOKHOYAN 15A DPWA Multihannel
− 92± 3±2 1 SVARC 14 L+P πN → πN35±25 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 59 BATINIC 10 DPWA πN → Nπ, N η1Fit to the amplitudes of HOEHLER 79.N(2100) INELASTIC POLE RESIDUEN(2100) INELASTIC POLE RESIDUEN(2100) INELASTIC POLE RESIDUEN(2100) INELASTIC POLE RESIDUENormalized residue in N π → N(2100) → �(1232)πNormalized residue in N π → N(2100) → �(1232)πNormalized residue in N π → N(2100) → �(1232)πNormalized residue in N π → N(2100) → �(1232)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.11±0.05 20 ± 60 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(2100) → N σNormalized residue in N π → N(2100) → N σNormalized residue in N π → N(2100) → N σNormalized residue in N π → N(2100) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.18±0.06 125 ± 25 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(2100) → N(1535)πNormalized residue in N π → N(2100) → N(1535)πNormalized residue in N π → N(2100) → N(1535)πNormalized residue in N π → N(2100) → N(1535)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.22±0.06 −40 ± 25 SOKHOYAN 15A DPWA MultihannelN(2100) BREIT-WIGNER MASSN(2100) BREIT-WIGNER MASSN(2100) BREIT-WIGNER MASSN(2100) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2115±20 SOKHOYAN 15A DPWA Multihannel2125±75 CUTKOSKY 80 IPWA πN → πN2050±20 HOEHLER 79 IPWA πN → πN
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• • • We do not use the following data for averages, �ts, limits, et. • • •2157±42 BATINIC 10 DPWA πN → Nπ, N η2068± 3+15

−40 ABLIKIM 06K BES2 J/ψ → (pπ−)n2084±93 VRANA 00 DPWA MultihannelN(2100) BREIT-WIGNER WIDTHN(2100) BREIT-WIGNER WIDTHN(2100) BREIT-WIGNER WIDTHN(2100) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 320 (≈ 260) OUR ESTIMATE200 to 320 (≈ 260) OUR ESTIMATE200 to 320 (≈ 260) OUR ESTIMATE200 to 320 (≈ 260) OUR ESTIMATE290± 20 SOKHOYAN 15A DPWA Multihannel260±100 CUTKOSKY 80 IPWA πN → πN200± 30 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •355± 88 BATINIC 10 DPWA πN → Nπ, N η165± 14±40 ABLIKIM 06K BES2 J/ψ → (pπ−)n1077±643 VRANA 00 DPWA MultihannelN(2100) DECAY MODESN(2100) DECAY MODESN(2100) DECAY MODESN(2100) DECAY MODESMode Fration (�i /�)�1 N π 8{18 %�2 N η seen�3 N η′ 5{11 %�4 Nω 10{25 %�5 �K seen�6 N ππ 20{40 %�7 �(1232)π�8 �(1232)π , P-wave 6{14 %�9 N ρ�10 N ρ , S=1/2, P-wave seen�11 �K∗(892) 3{11 %�12 N σ 14{26 %�13 N(1535)π 26{34 %�14 N γ , heliity=1/2 0.001{0.012 %N(2100) BRANCHING RATIOSN(2100) BRANCHING RATIOSN(2100) BRANCHING RATIOSN(2100) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT8 to 18 (≈ 12) OUR ESTIMATE8 to 18 (≈ 12) OUR ESTIMATE8 to 18 (≈ 12) OUR ESTIMATE8 to 18 (≈ 12) OUR ESTIMATE16±5 SOKHOYAN 15A DPWA Multihannel12±3 CUTKOSKY 80 IPWA πN → πN10±4 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •16±5 BATINIC 10 DPWA πN → Nπ, N η2±5 VRANA 00 DPWA Multihannel�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •83± 5 BATINIC 10 DPWA πN → Nπ, N η61±61 VRANA 00 DPWA Multihannel�(N η′
)/�total �3/��(N η′
)/�total �3/��(N η′
)/�total �3/��(N η′
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.08±0.03 ANISOVICH 17C DPWA Multihannel�(Nω
)/�total �4/��(Nω
)/�total �4/��(Nω
)/�total �4/��(Nω
)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT15±10 DENISENKO 16 DPWA Multihannel�(�K)/�total �5/��(�K)/�total �5/��(�K)/�total �5/��(�K)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •21±20 VRANA 00 DPWA Multihannel�(�(1232)π , P-wave)/�total �8/��(�(1232)π , P-wave)/�total �8/��(�(1232)π , P-wave)/�total �8/��(�(1232)π , P-wave)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT10±4 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •2±1 VRANA 00 DPWA Multihannel�(N ρ , S=1/2,P-wave)/�total �10/��(N ρ , S=1/2,P-wave)/�total �10/��(N ρ , S=1/2,P-wave)/�total �10/��(N ρ , S=1/2,P-wave)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •4±1 VRANA 00 DPWA Multihannel�(�K∗(892))/�total �11/��(�K∗(892))/�total �11/��(�K∗(892))/�total �11/��(�K∗(892))/�total �11/�VALUE DOCUMENT ID TECN COMMENT0.07±0.04 ANISOVICH 17B DPWA Multihannel

�(N σ
)/�total �12/��(N σ
)/�total �12/��(N σ
)/�total �12/��(N σ
)/�total �12/�VALUE (%) DOCUMENT ID TECN COMMENT20±6 SOKHOYAN 15A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •10±1 VRANA 00 DPWA Multihannel�(N(1535)π)/�total �13/��(N(1535)π)/�total �13/��(N(1535)π)/�total �13/��(N(1535)π)/�total �13/�VALUE (%) DOCUMENT ID TECN COMMENT30±4 SOKHOYAN 15A DPWA MultihannelN(2100) PHOTON DECAY AMPLITUDES AT THE POLEN(2100) PHOTON DECAY AMPLITUDES AT THE POLEN(2100) PHOTON DECAY AMPLITUDES AT THE POLEN(2100) PHOTON DECAY AMPLITUDES AT THE POLEN(2100) → pγ , heliity-1/2 amplitude A1/2N(2100) → pγ , heliity-1/2 amplitude A1/2N(2100) → pγ , heliity-1/2 amplitude A1/2N(2100) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.011±0.004 65 ± 30 SOKHOYAN 15A DPWA MultihannelN(2100) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2100) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2100) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2100) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2100) → pγ , heliity-1/2 amplitude A1/2N(2100) → pγ , heliity-1/2 amplitude A1/2N(2100) → pγ , heliity-1/2 amplitude A1/2N(2100) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.010±0.004 SOKHOYAN 15A DPWA MultihannelN(2100) REFERENCESN(2100) REFERENCESN(2100) REFERENCESN(2100) REFERENCESANISOVICH 17B PL B771 142 A.V. Anisovih et al.ANISOVICH 17C PL B772 247 A.V. Anisovih et al.DENISENKO 16 PL B755 97 I. Denisenko et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)ABLIKIM 06K PRL 97 062001 M. Ablikim et al. (BES II Collab.)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(2120) 3/2− I (JP ) = 12 (32−) Status: ∗∗∗Before the 2012 Review, all the evidene for a JP = 3/2− statewith a mass above 1800 MeV was �led under a two-star N(2080).There is now evidene from ANISOVICH 12A for two 3/2− statesin this region, so we have split the older data (aording to mass)between a three-star N(1875) and a two-star N(2120).N(2120) POLE POSITIONN(2120) POLE POSITIONN(2120) POLE POSITIONN(2120) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2115±40 SOKHOYAN 15A DPWA Multihannel2094± 7±11 SVARC 14 L+P πN → πN2050±70 CUTKOSKY 80 IPWA πN → πN (higher m)
• • • We do not use the following data for averages, �ts, limits, et. • • •2115±40 GUTZ 14 DPWA Multihannel2110±50 ANISOVICH 12A DPWA Multihannel
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 360 (≈ 280) OUR ESTIMATE200 to 360 (≈ 280) OUR ESTIMATE200 to 360 (≈ 280) OUR ESTIMATE200 to 360 (≈ 280) OUR ESTIMATE345±35 SOKHOYAN 15A DPWA Multihannel296±15±4 SVARC 14 L+P πN → πN200±80 CUTKOSKY 80 IPWA πN → πN (higher m)
• • • We do not use the following data for averages, �ts, limits, et. • • •345±35 GUTZ 14 DPWA Multihannel340±45 ANISOVICH 12A DPWA MultihannelN(2120) ELASTIC POLE RESIDUEN(2120) ELASTIC POLE RESIDUEN(2120) ELASTIC POLE RESIDUEN(2120) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT10 to 30 (≈ 20) OUR ESTIMATE10 to 30 (≈ 20) OUR ESTIMATE10 to 30 (≈ 20) OUR ESTIMATE10 to 30 (≈ 20) OUR ESTIMATE11± 6 SOKHOYAN 15A DPWA Multihannel13± 1±1 SVARC 14 L+P πN → πN30±20 CUTKOSKY 80 IPWA πN → πN (higher m)
• • • We do not use the following data for averages, �ts, limits, et. • • •11± 6 GUTZ 14 DPWA Multihannel13± 3 ANISOVICH 12A DPWA Multihannel



1687168716871687See key on page 885 Baryon Partile ListingsN(2120)PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−40 to 20 (≈ − 10) OUR ESTIMATE−40 to 20 (≈ − 10) OUR ESTIMATE−40 to 20 (≈ − 10) OUR ESTIMATE−40 to 20 (≈ − 10) OUR ESTIMATE
−30± 20 SOKHOYAN 15A DPWA Multihannel
− 2± 4±9 SVARC 14 L+P πN → πN0±100 CUTKOSKY 80 IPWA πN → πN (higher m)
• • • We do not use the following data for averages, �ts, limits, et. • • •
−30± 20 GUTZ 14 DPWA Multihannel
−20± 10 ANISOVICH 12A DPWA MultihannelN(2120) INELASTIC POLE RESIDUEN(2120) INELASTIC POLE RESIDUEN(2120) INELASTIC POLE RESIDUEN(2120) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(2120) → �KNormalized residue in N π → N(2120) → �KNormalized residue in N π → N(2120) → �KNormalized residue in N π → N(2120) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.03±0.01 100 ± 30 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(2120) → � KNormalized residue in N π → N(2120) → � KNormalized residue in N π → N(2120) → � KNormalized residue in N π → N(2120) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.02±0.015 −50 ± 40 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → N(2120) → N(1535)πNormalized residue in N π → N(2120) → N(1535)πNormalized residue in N π → N(2120) → N(1535)πNormalized residue in N π → N(2120) → N(1535)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.15±0.08 −90 ± 40 GUTZ 14 DPWA MultihannelNormalized residue in N π → N(2120) → �(1232)π, S-waveNormalized residue in N π → N(2120) → �(1232)π, S-waveNormalized residue in N π → N(2120) → �(1232)π, S-waveNormalized residue in N π → N(2120) → �(1232)π, S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.25±0.10 unde�ned SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(2120) → �(1232)π, D-waveNormalized residue in N π → N(2120) → �(1232)π, D-waveNormalized residue in N π → N(2120) → �(1232)π, D-waveNormalized residue in N π → N(2120) → �(1232)π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.15±0.06 −35 ± 30 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(2120) → N σNormalized residue in N π → N(2120) → N σNormalized residue in N π → N(2120) → N σNormalized residue in N π → N(2120) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.09±0.05 −80 ± 50 SOKHOYAN 15A DPWA MultihannelN(2120) BREIT-WIGNER MASSN(2120) BREIT-WIGNER MASSN(2120) BREIT-WIGNER MASSN(2120) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2060 to 2160 (≈ 2120) OUR ESTIMATE2060 to 2160 (≈ 2120) OUR ESTIMATE2060 to 2160 (≈ 2120) OUR ESTIMATE2060 to 2160 (≈ 2120) OUR ESTIMATE2120±45 SOKHOYAN 15A DPWA Multihannel2060±80 CUTKOSKY 80 IPWA πN → πN2081±20 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2120±35 GUTZ 14 DPWA Multihannel2150±60 ANISOVICH 12A DPWA MultihannelN(2120) BREIT-WIGNER WIDTHN(2120) BREIT-WIGNER WIDTHN(2120) BREIT-WIGNER WIDTHN(2120) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT260 to 360 (≈ 300) OUR ESTIMATE260 to 360 (≈ 300) OUR ESTIMATE260 to 360 (≈ 300) OUR ESTIMATE260 to 360 (≈ 300) OUR ESTIMATE340± 35 SOKHOYAN 15A DPWA Multihannel300±100 CUTKOSKY 80 IPWA πN → πN (higher m)265± 40 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •340± 35 GUTZ 14 DPWA Multihannel330± 45 ANISOVICH 12A DPWA MultihannelN(2120) DECAY MODESN(2120) DECAY MODESN(2120) DECAY MODESN(2120) DECAY MODESMode Fration (�i /�)�1 N π 5{15 %�2 N η′ 2{6 %�3 Nω 4{20 %�4 N ππ 50{95 %�5 �(1232)π 40{90 %�6 �(1232)π , S-wave 30{70 %�7 �(1232)π , D-wave 8{32 %�8 �K∗(892) < 0.2 %�9 N σ 7{15 %�10 N(1535)π 7{23 %�11 pγ 0.16{2.1 %�12 pγ , heliity=1/2 0.07{0.80 %�13 pγ , heliity=3/2 0.09{1.3 %�14 nγ 0.04{0.72 %�15 nγ , heliity=1/2 0.04{0.60 %�16 nγ , heliity=3/2 0.001{0.12 %

N(2120) BRANCHING RATIOSN(2120) BRANCHING RATIOSN(2120) BRANCHING RATIOSN(2120) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE5±3 SOKHOYAN 15A DPWA Multihannel14±7 CUTKOSKY 80 IPWA πN → πN (higher m)6±2 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •5±3 GUTZ 14 DPWA Multihannel6±2 ANISOVICH 12A DPWA Multihannel�(N η′
)/�total �2/��(N η′
)/�total �2/��(N η′
)/�total �2/��(N η′
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.04±0.02 ANISOVICH 17C DPWA Multihannel�(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT12±8 DENISENKO 16 DPWA Multihannel�(�(1232)π , S-wave)/�total �6/��(�(1232)π , S-wave)/�total �6/��(�(1232)π , S-wave)/�total �6/��(�(1232)π , S-wave)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT50±20 SOKHOYAN 15A DPWA Multihannel�(�(1232)π ,D-wave)/�total �7/��(�(1232)π ,D-wave)/�total �7/��(�(1232)π ,D-wave)/�total �7/��(�(1232)π ,D-wave)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT20±12 SOKHOYAN 15A DPWA Multihannel�(�K∗(892))/�total �8/��(�K∗(892))/�total �8/��(�K∗(892))/�total �8/��(�K∗(892))/�total �8/�VALUE DOCUMENT ID TECN COMMENT

<0.002 ANISOVICH 17B DPWA Multihannel�(N σ
)/�total �9/��(N σ
)/�total �9/��(N σ
)/�total �9/��(N σ
)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT11±4 SOKHOYAN 15A DPWA Multihannel�(N(1535)π)/�total �10/��(N(1535)π)/�total �10/��(N(1535)π)/�total �10/��(N(1535)π)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT15±8 GUTZ 14 DPWA MultihannelN(2120) PHOTON DECAY AMPLITUDES AT THE POLEN(2120) PHOTON DECAY AMPLITUDES AT THE POLEN(2120) PHOTON DECAY AMPLITUDES AT THE POLEN(2120) PHOTON DECAY AMPLITUDES AT THE POLEN(2120) → pγ , heliity-1/2 amplitude A1/2N(2120) → pγ , heliity-1/2 amplitude A1/2N(2120) → pγ , heliity-1/2 amplitude A1/2N(2120) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.130±0.045 −40 ± 25 SOKHOYAN 15A DPWA MultihannelN(2120) → pγ , heliity-3/2 amplitude A3/2N(2120) → pγ , heliity-3/2 amplitude A3/2N(2120) → pγ , heliity-3/2 amplitude A3/2N(2120) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.160±0.060 −30 ± 15 SOKHOYAN 15A DPWA MultihannelN(2120) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2120) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2120) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2120) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2120) → pγ , heliity-1/2 amplitude A1/2N(2120) → pγ , heliity-1/2 amplitude A1/2N(2120) → pγ , heliity-1/2 amplitude A1/2N(2120) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.130±0.050 SOKHOYAN 15A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •0.130±0.050 GUTZ 14 DPWA MultihannelN(2120) → pγ , heliity-3/2 amplitude A3/2N(2120) → pγ , heliity-3/2 amplitude A3/2N(2120) → pγ , heliity-3/2 amplitude A3/2N(2120) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.160±0.065 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.160±0.065 GUTZ 14 DPWA MultihannelN(2120) → nγ , heliity-1/2 amplitude A1/2N(2120) → nγ , heliity-1/2 amplitude A1/2N(2120) → nγ , heliity-1/2 amplitude A1/2N(2120) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.110±0.045 ANISOVICH 13B DPWA MultihannelN(2120) → nγ , heliity-3/2 amplitude A3/2N(2120) → nγ , heliity-3/2 amplitude A3/2N(2120) → nγ , heliity-3/2 amplitude A3/2N(2120) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.040±0.030 ANISOVICH 13B DPWA MultihannelN(2120) REFERENCESN(2120) REFERENCESN(2120) REFERENCESN(2120) REFERENCESANISOVICH 17B PL B771 142 A.V. Anisovih et al.ANISOVICH 17C PL B772 247 A.V. Anisovih et al.DENISENKO 16 PL B755 97 I. Denisenko et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT)



1688168816881688BaryonPartile ListingsN(2190)N(2190) 7/2− I (JP ) = 12 (72−) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(2190) POLE POSITIONN(2190) POLE POSITIONN(2190) POLE POSITIONN(2190) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2150±25 SOKHOYAN 15A DPWA Multihannel2079± 4±9 1 SVARC 14 L+P πN → πN2100±50 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2074 ROENCHEN 15A DPWA Multihannel2150±25 ANISOVICH 12A DPWA Multihannel2062 SHRESTHA 12A DPWA Multihannel2063±32 BATINIC 10 DPWA πN → Nπ, N η2070 ARNDT 06 DPWA πN → πN, ηN2107 VRANA 00 DPWA Multihannel2042 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT300 to 500 (≈ 400) OUR ESTIMATE300 to 500 (≈ 400) OUR ESTIMATE300 to 500 (≈ 400) OUR ESTIMATE300 to 500 (≈ 400) OUR ESTIMATE325± 25 SOKHOYAN 15A DPWA Multihannel509± 7±16 1 SVARC 14 L+P πN → πN400±160 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •327 ROENCHEN 15A DPWA Multihannel330± 30 ANISOVICH 12A DPWA Multihannel428 SHRESTHA 12A DPWA Multihannel330±101 BATINIC 10 DPWA πN → Nπ, N η520 ARNDT 06 DPWA πN → πN, ηN380 VRANA 00 DPWA Multihannel482 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.N(2190) ELASTIC POLE RESIDUEN(2190) ELASTIC POLE RESIDUEN(2190) ELASTIC POLE RESIDUEN(2190) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT25 to 70 (≈ 50) OUR ESTIMATE25 to 70 (≈ 50) OUR ESTIMATE25 to 70 (≈ 50) OUR ESTIMATE25 to 70 (≈ 50) OUR ESTIMATE30± 4 SOKHOYAN 15A DPWA Multihannel54± 1±3 1 SVARC 14 L+P πN → πN25±10 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •35 ROENCHEN 15A DPWA Multihannel30± 5 ANISOVICH 12A DPWA Multihannel34 BATINIC 10 DPWA πN → Nπ, N η72 ARNDT 06 DPWA πN → πN, ηN45 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−30 to 30 (≈ 0) OUR ESTIMATE−30 to 30 (≈ 0) OUR ESTIMATE−30 to 30 (≈ 0) OUR ESTIMATE−30 to 30 (≈ 0) OUR ESTIMATE28±10 SOKHOYAN 15A DPWA Multihannel
−18± 1±3 1 SVARC 14 L+P πN → πN
−30±50 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−40 ROENCHEN 15A DPWA Multihannel30±10 ANISOVICH 12A DPWA Multihannel
−19 BATINIC 10 DPWA πN → Nπ, N η

−32 ARNDT 06 DPWA πN → πN, ηN1Fit to the amplitudes of HOEHLER 79.N(2190) INELASTIC POLE RESIDUEN(2190) INELASTIC POLE RESIDUEN(2190) INELASTIC POLE RESIDUEN(2190) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(2190) → �KNormalized residue in N π → N(2190) → �KNormalized residue in N π → N(2190) → �KNormalized residue in N π → N(2190) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.03 ±0.01 20 ± 15 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.005 −51 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(2190) → � KNormalized residue in N π → N(2190) → � KNormalized residue in N π → N(2190) → � KNormalized residue in N π → N(2190) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.013 −69 ROENCHEN 15A DPWA Multihannel

Normalized residue in N π → N(2190) → N ηNormalized residue in N π → N(2190) → N ηNormalized residue in N π → N(2190) → N ηNormalized residue in N π → N(2190) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.016 129 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(2190) → �(1232)π, D-waveNormalized residue in N π → N(2190) → �(1232)π, D-waveNormalized residue in N π → N(2190) → �(1232)π, D-waveNormalized residue in N π → N(2190) → �(1232)π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.27±0.04 −165 ± 20 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → N(2190) → N σNormalized residue in N π → N(2190) → N σNormalized residue in N π → N(2190) → N σNormalized residue in N π → N(2190) → N σMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.13±0.05 50 ± 15 SOKHOYAN 15A DPWA MultihannelN(2190) BREIT-WIGNER MASSN(2190) BREIT-WIGNER MASSN(2190) BREIT-WIGNER MASSN(2190) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2140 to 2220 (≈ 2180) OUR ESTIMATE2140 to 2220 (≈ 2180) OUR ESTIMATE2140 to 2220 (≈ 2180) OUR ESTIMATE2140 to 2220 (≈ 2180) OUR ESTIMATE2205 ±18 SOKHOYAN 15A DPWA Multihannel2150 ±26 1 SHRESTHA 12A DPWA Multihannel2152.4± 1.4 1 ARNDT 06 DPWA πN → πN, ηN2200 ±70 CUTKOSKY 80 IPWA πN → πN2140 ±12 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2180 ±20 ANISOVICH 12A DPWA Multihannel2125 ±61 BATINIC 10 DPWA πN → Nπ, N η2168 ±18 VRANA 00 DPWA Multihannel1 Statistial error only. N(2190) BREIT-WIGNER WIDTHN(2190) BREIT-WIGNER WIDTHN(2190) BREIT-WIGNER WIDTHN(2190) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT300 to 500 (≈ 400) OUR ESTIMATE300 to 500 (≈ 400) OUR ESTIMATE300 to 500 (≈ 400) OUR ESTIMATE300 to 500 (≈ 400) OUR ESTIMATE355± 30 SOKHOYAN 15A DPWA Multihannel500± 74 1 SHRESTHA 12A DPWA Multihannel484± 13 1 ARNDT 06 DPWA πN → πN, ηN500±150 CUTKOSKY 80 IPWA πN → πN390± 30 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •335± 40 ANISOVICH 12A DPWA Multihannel381±160 BATINIC 10 DPWA πN → Nπ, N η453±101 VRANA 00 DPWA Multihannel1 Statistial error only. N(2190) DECAY MODESN(2190) DECAY MODESN(2190) DECAY MODESN(2190) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 10{20 %�2 N η 1{3 %�3 Nω 8{20 %�4 �K�5 N ππ�6 �(1232)π�7 �(1232)π , D-wave 19{31 %�8 N ρ�9 N ρ , S=3/2, D-wave seen�10 �K∗(892) 0.2{0.8 %�11 N σ 3{9 %�12 pγ 0.014{0.077 %�13 pγ , heliity=1/2�14 pγ , heliity=3/2�15 nγ <0.04 %�16 nγ , heliity=1/2�17 nγ , heliity=3/2 <0.03 %N(2190) BRANCHING RATIOSN(2190) BRANCHING RATIOSN(2190) BRANCHING RATIOSN(2190) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT10 to 20 (≈ 15) OUR ESTIMATE10 to 20 (≈ 15) OUR ESTIMATE10 to 20 (≈ 15) OUR ESTIMATE10 to 20 (≈ 15) OUR ESTIMATE16 ± 2 SOKHOYAN 15A DPWA Multihannel20 ± 1 1 SHRESTHA 12A DPWA Multihannel23.8± 0.1 1 ARNDT 06 DPWA πN → πN, ηN12 ± 6 CUTKOSKY 80 IPWA πN → πN14 ± 2 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •16 ± 2 ANISOVICH 12A DPWA Multihannel18 ±12 BATINIC 10 DPWA πN → Nπ, N η20 ± 4 VRANA 00 DPWA Multihannel1 Statistial error only.



1689168916891689See key on page 885 BaryonPartile ListingsN(2190),N(2220)�(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/��(N η
)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT2 ±1 1 SHRESTHA 12A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •0.1±0.3 BATINIC 10 DPWA πN → Nπ, N η0 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/��(Nω
)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT14±6 DENISENKO 16 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •seen WILLIAMS 09 IPWA γ p → pω�(�K)/�total �4/��(�K)/�total �4/��(�K)/�total �4/��(�K)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT0.5±0.3 ANISOVICH 12A DPWA Multihannel
<1 SHRESTHA 12A DPWA Multihannel�(�(1232)π ,D-wave)/�total �7/��(�(1232)π ,D-wave)/�total �7/��(�(1232)π ,D-wave)/�total �7/��(�(1232)π ,D-wave)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT25±6 SOKHOYAN 15A DPWA Multihannel�(N ρ , S=3/2,D-wave)/�total �9/��(N ρ , S=3/2,D-wave)/�total �9/��(N ρ , S=3/2,D-wave)/�total �9/��(N ρ , S=3/2,D-wave)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •29±28 VRANA 00 DPWA Multihannel�(�K∗(892))/�total �10/��(�K∗(892))/�total �10/��(�K∗(892))/�total �10/��(�K∗(892))/�total �10/�VALUE DOCUMENT ID TECN COMMENT0.005±0.003 ANISOVICH 17B DPWA Multihannel�(N σ

)/�total �11/��(N σ
)/�total �11/��(N σ
)/�total �11/��(N σ
)/�total �11/�VALUE (%) DOCUMENT ID TECN COMMENT6±3 SOKHOYAN 15A DPWA MultihannelN(2190) PHOTON DECAY AMPLITUDES AT THE POLEN(2190) PHOTON DECAY AMPLITUDES AT THE POLEN(2190) PHOTON DECAY AMPLITUDES AT THE POLEN(2190) PHOTON DECAY AMPLITUDES AT THE POLEN(2190) → pγ , heliity-1/2 amplitude A1/2N(2190) → pγ , heliity-1/2 amplitude A1/2N(2190) → pγ , heliity-1/2 amplitude A1/2N(2190) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.068±0.005 −170 ± 12 SOKHOYAN 15A DPWA Multihannel

−0.083+0.007
−0.003 −11+6

−2 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.041 −21 ROENCHEN 15A DPWA MultihannelN(2190) → pγ , heliity-3/2 amplitude A3/2N(2190) → pγ , heliity-3/2 amplitude A3/2N(2190) → pγ , heliity-3/2 amplitude A3/2N(2190) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.025±0.010 22 ± 10 SOKHOYAN 15A DPWA Multihannel0.095+0.013

−0.010 −3+3
−5 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.085 −22 ROENCHEN 15A DPWA MultihannelN(2190) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2190) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2190) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2190) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(2190) → pγ , heliity-1/2 amplitude A1/2N(2190) → pγ , heliity-1/2 amplitude A1/2N(2190) → pγ , heliity-1/2 amplitude A1/2N(2190) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.071±0.006 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.065±0.008 ANISOVICH 12A DPWA MultihannelN(2190) → pγ , heliity-3/2 amplitude A3/2N(2190) → pγ , heliity-3/2 amplitude A3/2N(2190) → pγ , heliity-3/2 amplitude A3/2N(2190) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.027±0.010 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.035±0.017 ANISOVICH 12A DPWA MultihannelN(2190) → pγ, ratio of heliity amplitudes A3/2/A1/2N(2190) → pγ, ratio of heliity amplitudes A3/2/A1/2N(2190) → pγ, ratio of heliity amplitudes A3/2/A1/2N(2190) → pγ, ratio of heliity amplitudes A3/2/A1/2VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.17±0.15 WILLIAMS 09 IPWA γ p → pωN(2190) → nγ , heliity-1/2 amplitude A1/2N(2190) → nγ , heliity-1/2 amplitude A1/2N(2190) → nγ , heliity-1/2 amplitude A1/2N(2190) → nγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.015±0.013 ANISOVICH 13B DPWA MultihannelN(2190) → nγ , heliity-3/2 amplitude A3/2N(2190) → nγ , heliity-3/2 amplitude A3/2N(2190) → nγ , heliity-3/2 amplitude A3/2N(2190) → nγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.034±0.022 ANISOVICH 13B DPWA Multihannel

N(2190) REFERENCESN(2190) REFERENCESN(2190) REFERENCESN(2190) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ANISOVICH 17B PL B771 142 A.V. Anisovih et al.DENISENKO 16 PL B755 97 I. Denisenko et al.ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 13B EPJ A49 67 A.V. Anisovih et al.ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)BATINIC 10 PR C82 038203 M. Batini et al. (ZAGR)WILLIAMS 09 PR C80 065209 M. Williams et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(2220) 9/2+ I (JP ) = 12 (92+) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).N(2220) POLE POSITIONN(2220) POLE POSITIONN(2220) POLE POSITIONN(2220) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2130 to 2200 (≈ 2170) OUR ESTIMATE2130 to 2200 (≈ 2170) OUR ESTIMATE2130 to 2200 (≈ 2170) OUR ESTIMATE2130 to 2200 (≈ 2170) OUR ESTIMATE2127± 3±24 1 SVARC 14 L+P πN → πN2150±35 ANISOVICH 12A DPWA Multihannel2160±80 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2171 ROENCHEN 15A DPWA Multihannel2199 ARNDT 06 DPWA πN → πN, ηN2135 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT360 to 480 (≈ 400) OUR ESTIMATE360 to 480 (≈ 400) OUR ESTIMATE360 to 480 (≈ 400) OUR ESTIMATE360 to 480 (≈ 400) OUR ESTIMATE380± 7±22 1 SVARC 14 L+P πN → πN440± 40 ANISOVICH 12A DPWA Multihannel480±100 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •593 ROENCHEN 15A DPWA Multihannel372 ARNDT 06 DPWA πN → πN, ηN400 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.N(2220) ELASTIC POLE RESIDUEN(2220) ELASTIC POLE RESIDUEN(2220) ELASTIC POLE RESIDUEN(2220) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT35 to 60 (≈ 45) OUR ESTIMATE35 to 60 (≈ 45) OUR ESTIMATE35 to 60 (≈ 45) OUR ESTIMATE35 to 60 (≈ 45) OUR ESTIMATE38± 1±5 1 SVARC 14 L+P πN → πN60±12 ANISOVICH 12A DPWA Multihannel45±20 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •62 ROENCHEN 15A DPWA Multihannel33 ARNDT 06 DPWA πN → πN, ηN40 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−60 to −30 (≈ − 50) OUR ESTIMATE−60 to −30 (≈ − 50) OUR ESTIMATE−60 to −30 (≈ − 50) OUR ESTIMATE−60 to −30 (≈ − 50) OUR ESTIMATE
−52± 1±14 1 SVARC 14 L+P πN → πN
−58±12 ANISOVICH 12A DPWA Multihannel
−45±25 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−59 ROENCHEN 15A DPWA Multihannel
−33 ARNDT 06 DPWA πN → πN, ηN
−50 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.N(2220) INELASTIC POLE RESIDUEN(2220) INELASTIC POLE RESIDUEN(2220) INELASTIC POLE RESIDUEN(2220) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(2220) → N ηNormalized residue in N π → N(2220) → N ηNormalized residue in N π → N(2220) → N ηNormalized residue in N π → N(2220) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.004 −101 ROENCHEN 15A DPWA Multihannel



1690169016901690Baryon Partile ListingsN(2220), N(2250)Normalized residue in N π → N(2220) → �KNormalized residue in N π → N(2220) → �KNormalized residue in N π → N(2220) → �KNormalized residue in N π → N(2220) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.007 62 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(2220) → � KNormalized residue in N π → N(2220) → � KNormalized residue in N π → N(2220) → � KNormalized residue in N π → N(2220) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.009 −128 ROENCHEN 15A DPWA MultihannelN(2220) BREIT-WIGNER MASSN(2220) BREIT-WIGNER MASSN(2220) BREIT-WIGNER MASSN(2220) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2200 to 2300 (≈ 2250) OUR ESTIMATE2200 to 2300 (≈ 2250) OUR ESTIMATE2200 to 2300 (≈ 2250) OUR ESTIMATE2200 to 2300 (≈ 2250) OUR ESTIMATE2316.3± 2.9 1 ARNDT 06 DPWA πN → πN, ηN2230 ±80 CUTKOSKY 80 IPWA πN → πN2205 ±10 HOEHLER 79 IPWA πN → πN1Statistial error only. N(2220) BREIT-WIGNER WIDTHN(2220) BREIT-WIGNER WIDTHN(2220) BREIT-WIGNER WIDTHN(2220) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT350 to 500 (≈ 400) OUR ESTIMATE350 to 500 (≈ 400) OUR ESTIMATE350 to 500 (≈ 400) OUR ESTIMATE350 to 500 (≈ 400) OUR ESTIMATE633± 17 1 ARNDT 06 DPWA πN → πN, ηN500±150 CUTKOSKY 80 IPWA πN → πN365± 30 HOEHLER 79 IPWA πN → πN1Statistial error only. N(2220) DECAY MODESN(2220) DECAY MODESN(2220) DECAY MODESN(2220) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 15{30 %N(2220) BRANCHING RATIOSN(2220) BRANCHING RATIOSN(2220) BRANCHING RATIOSN(2220) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT15 to 30 (≈ 25) OUR ESTIMATE15 to 30 (≈ 25) OUR ESTIMATE15 to 30 (≈ 25) OUR ESTIMATE15 to 30 (≈ 25) OUR ESTIMATE24 ±5 ANISOVICH 12A DPWA Multihannel24.6±0.1 1 ARNDT 06 DPWA πN → πN, ηN15 ±3 CUTKOSKY 80 IPWA πN → πN18.0±1.5 HOEHLER 79 IPWA πN → πN1Statistial error only.N(2220) PHOTON DECAY AMPLITUDES AT THE POLEN(2220) PHOTON DECAY AMPLITUDES AT THE POLEN(2220) PHOTON DECAY AMPLITUDES AT THE POLEN(2220) PHOTON DECAY AMPLITUDES AT THE POLEN(2220) → pγ , heliity-1/2 amplitude A1/2N(2220) → pγ , heliity-1/2 amplitude A1/2N(2220) → pγ , heliity-1/2 amplitude A1/2N(2220) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT

−0.233+0.084
−0.044 −47+10

− 6 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •0.135 114 ROENCHEN 15A DPWA MultihannelN(2220) → pγ , heliity-3/2 amplitude A3/2N(2220) → pγ , heliity-3/2 amplitude A3/2N(2220) → pγ , heliity-3/2 amplitude A3/2N(2220) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.162+0.041

−0.038 −27+26
−13 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.082 −41 ROENCHEN 15A DPWA MultihannelN(2220) REFERENCESN(2220) REFERENCESN(2220) REFERENCESN(2220) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(2250) 9/2− I (JP ) = 12 (92−) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).

N(2250) POLE POSITIONN(2250) POLE POSITIONN(2250) POLE POSITIONN(2250) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2150 to 2250 (≈ 2200) OUR ESTIMATE2150 to 2250 (≈ 2200) OUR ESTIMATE2150 to 2250 (≈ 2200) OUR ESTIMATE2150 to 2250 (≈ 2200) OUR ESTIMATE2157± 3±14 1 SVARC 14 L+P πN → πN2195±45 ANISOVICH 12A DPWA Multihannel2150±50 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2062 ROENCHEN 15A DPWA Multihannel2217 ARNDT 06 DPWA πN → πN, ηN2187 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT350 to 500 (≈ 420) OUR ESTIMATE350 to 500 (≈ 420) OUR ESTIMATE350 to 500 (≈ 420) OUR ESTIMATE350 to 500 (≈ 420) OUR ESTIMATE412± 7±44 1 SVARC 14 L+P πN → πN470± 50 ANISOVICH 12A DPWA Multihannel360±100 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •403 ROENCHEN 15A DPWA Multihannel431 ARNDT 06 DPWA πN → πN, ηN388 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.N(2250) ELASTIC POLE RESIDUEN(2250) ELASTIC POLE RESIDUEN(2250) ELASTIC POLE RESIDUEN(2250) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT20 to 30 (≈ 25) OUR ESTIMATE20 to 30 (≈ 25) OUR ESTIMATE20 to 30 (≈ 25) OUR ESTIMATE20 to 30 (≈ 25) OUR ESTIMATE24 ±1±5 1 SVARC 14 L+P πN → πN26 ±5 ANISOVICH 12A DPWA Multihannel20 ±6 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •8.2 ROENCHEN 15A DPWA Multihannel21 ARNDT 06 DPWA πN → πN, ηN21 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−60 to −20 (≈ − 40) OUR ESTIMATE−60 to −20 (≈ − 40) OUR ESTIMATE−60 to −20 (≈ − 40) OUR ESTIMATE−60 to −20 (≈ − 40) OUR ESTIMATE
−62± 1±11 1 SVARC 14 L+P πN → πN
−38±25 ANISOVICH 12A DPWA Multihannel
−50±20 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−64 ROENCHEN 15A DPWA Multihannel
−20 ARNDT 06 DPWA πN → πN, ηN1Fit to the amplitudes of HOEHLER 79.N(2250) INELASTIC POLE RESIDUEN(2250) INELASTIC POLE RESIDUEN(2250) INELASTIC POLE RESIDUEN(2250) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → N(2250) → N ηNormalized residue in N π → N(2250) → N ηNormalized residue in N π → N(2250) → N ηNormalized residue in N π → N(2250) → N ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.017 −89 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(2250) → �KNormalized residue in N π → N(2250) → �KNormalized residue in N π → N(2250) → �KNormalized residue in N π → N(2250) → �KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.006 −101 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → N(2250) → � KNormalized residue in N π → N(2250) → � KNormalized residue in N π → N(2250) → � KNormalized residue in N π → N(2250) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.002 70 ROENCHEN 15A DPWA MultihannelN(2250) BREIT-WIGNER MASSN(2250) BREIT-WIGNER MASSN(2250) BREIT-WIGNER MASSN(2250) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2250 to 2320 (≈ 2280) OUR ESTIMATE2250 to 2320 (≈ 2280) OUR ESTIMATE2250 to 2320 (≈ 2280) OUR ESTIMATE2250 to 2320 (≈ 2280) OUR ESTIMATE2280±40 ANISOVICH 12A DPWA Multihannel2302± 6 1 ARNDT 06 DPWA πN → πN, ηN2250±80 CUTKOSKY 80 IPWA πN → πN2268±15 HOEHLER 79 IPWA πN → πN1Statistial error only. N(2250) BREIT-WIGNER WIDTHN(2250) BREIT-WIGNER WIDTHN(2250) BREIT-WIGNER WIDTHN(2250) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT300 to 600 (≈ 500) OUR ESTIMATE300 to 600 (≈ 500) OUR ESTIMATE300 to 600 (≈ 500) OUR ESTIMATE300 to 600 (≈ 500) OUR ESTIMATE520± 50 ANISOVICH 12A DPWA Multihannel628± 28 1 ARNDT 06 DPWA πN → πN, ηN480±120 CUTKOSKY 80 IPWA πN → πN300± 40 HOEHLER 79 IPWA πN → πN1Statistial error only.



1691169116911691See key on page 885 BaryonPartile ListingsN(2250),N(2300),N(2570),N(2600),N(2700)N(2250) DECAY MODESN(2250) DECAY MODESN(2250) DECAY MODESN(2250) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 0.05 to 0.15 (≈ 0.10)N(2250) BRANCHING RATIOSN(2250) BRANCHING RATIOSN(2250) BRANCHING RATIOSN(2250) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE12 ±4 ANISOVICH 12A DPWA Multihannel8.9±0.1 1 ARNDT 06 DPWA πN → πN, ηN10 ±2 CUTKOSKY 80 IPWA πN → πN10 ±2 HOEHLER 79 IPWA πN → πN1Statistial error only.N(2250) PHOTON DECAY AMPLITUDES AT THE POLEN(2250) PHOTON DECAY AMPLITUDES AT THE POLEN(2250) PHOTON DECAY AMPLITUDES AT THE POLEN(2250) PHOTON DECAY AMPLITUDES AT THE POLEN(2250) → pγ , heliity-1/2 amplitude A1/2N(2250) → pγ , heliity-1/2 amplitude A1/2N(2250) → pγ , heliity-1/2 amplitude A1/2N(2250) → pγ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT

−0.090+0.025
−0.022 −49+17

−11 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •0.026 −26 ROENCHEN 15A DPWA MultihannelN(2250) → pγ , heliity-3/2 amplitude A3/2N(2250) → pγ , heliity-3/2 amplitude A3/2N(2250) → pγ , heliity-3/2 amplitude A3/2N(2250) → pγ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.049+0.031

−0.019 171+36
−43 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.119 −42 ROENCHEN 15A DPWA MultihannelN(2250) REFERENCESN(2250) REFERENCESN(2250) REFERENCESN(2250) REFERENCESROENCHEN 15A EPJ A51 70 D. Roenhen et al.PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(2300) 1/2+ I (JP ) = 12 (12+) Status: ∗∗OMITTED FROM SUMMARY TABLEN(2300) MASSN(2300) MASSN(2300) MASSN(2300) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2300+40
−30+109

− 0 ABLIKIM 13A BES3 ψ(2S) → ppπ0N(2300) WIDTHN(2300) WIDTHN(2300) WIDTHN(2300) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT340±30+110
− 58 ABLIKIM 13A BES3 ψ(2S) → ppπ0N(2300) REFERENCESN(2300) REFERENCESN(2300) REFERENCESN(2300) REFERENCESABLIKIM 13A PRL 110 022001 M. Ablikim et al. (BES III Collab.)N(2570) 5/2− I (JP ) = 12 (52−) Status: ∗∗OMITTED FROM SUMMARY TABLEN(2570) MASSN(2570) MASSN(2570) MASSN(2570) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2570+19

−10+34
−10 ABLIKIM 13A BES3 ψ(2S) → ppπ0N(2570) WIDTHN(2570) WIDTHN(2570) WIDTHN(2570) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT250+14

−24+69
−21 ABLIKIM 13A BES3 ψ(2S) → ppπ0

N(2570) REFERENCESN(2570) REFERENCESN(2570) REFERENCESN(2570) REFERENCESABLIKIM 13A PRL 110 022001 M. Ablikim et al. (BES III Collab.)N(2600) 11/2− I (JP ) = 12 (112 −) Status: ∗∗∗N(2600) BREIT-WIGNER MASSN(2600) BREIT-WIGNER MASSN(2600) BREIT-WIGNER MASSN(2600) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2550 to 2750 (≈ 2600) OUR ESTIMATE2550 to 2750 (≈ 2600) OUR ESTIMATE2550 to 2750 (≈ 2600) OUR ESTIMATE2550 to 2750 (≈ 2600) OUR ESTIMATE2623±197 ARNDT 06 DPWA πN → πN, ηN2577± 50 HOEHLER 79 IPWA πN → πNN(2600) BREIT-WIGNER WIDTHN(2600) BREIT-WIGNER WIDTHN(2600) BREIT-WIGNER WIDTHN(2600) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT500 to 800 (≈ 650) OUR ESTIMATE500 to 800 (≈ 650) OUR ESTIMATE500 to 800 (≈ 650) OUR ESTIMATE500 to 800 (≈ 650) OUR ESTIMATE1311±996 ARNDT 06 DPWA πN → πN, ηN400±100 HOEHLER 79 IPWA πN → πNN(2600) DECAY MODESN(2600) DECAY MODESN(2600) DECAY MODESN(2600) DECAY MODESMode Fration (�i /�)�1 N π 3{8 %N(2600) BRANCHING RATIOSN(2600) BRANCHING RATIOSN(2600) BRANCHING RATIOSN(2600) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT3 to 8 (≈ 5) OUR ESTIMATE3 to 8 (≈ 5) OUR ESTIMATE3 to 8 (≈ 5) OUR ESTIMATE3 to 8 (≈ 5) OUR ESTIMATE5.0±1.8 ARNDT 06 DPWA πN → πN, ηN5 ±1 HOEHLER 79 IPWA πN → πNN(2600) REFERENCESN(2600) REFERENCESN(2600) REFERENCESN(2600) REFERENCESARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPN(2700) 13/2+ I (JP ) = 12 (132 +)Status: ∗∗OMITTED FROM SUMMARY TABLEN(2700) BREIT-WIGNER MASSN(2700) BREIT-WIGNER MASSN(2700) BREIT-WIGNER MASSN(2700) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2612±45 HOEHLER 79 IPWA πN → πNN(2700) BREIT-WIGNER WIDTHN(2700) BREIT-WIGNER WIDTHN(2700) BREIT-WIGNER WIDTHN(2700) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT350±50 HOEHLER 79 IPWA πN → πNN(2700) DECAY MODESN(2700) DECAY MODESN(2700) DECAY MODESN(2700) DECAY MODESMode Fration (�i /�)�1 N π 3{5 %N(2700) BRANCHING RATIOSN(2700) BRANCHING RATIOSN(2700) BRANCHING RATIOSN(2700) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT4±1 HOEHLER 79 IPWA πN → πNN(2700) REFERENCESN(2700) REFERENCESN(2700) REFERENCESN(2700) REFERENCESHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP



1692169216921692BaryonPartile ListingsN(∼ 3000)N(∼ 3000 Region)Partial-Wave AnalysesOMITTED FROM SUMMARY TABLEWe list here misellaneous high-mass andidates for isospin-1/2 res-onanes found in partial-wave analyses.Our 1982 edition had an N(3245), an N(3690), and an N(3755),eah a narrow peak seen in a prodution experiment. Sine nothinghas been heard from them sine the 1960's, we delare them to bedead. There was also an N(3030), dedued from total ross-setionand 180◦ elasti ross-setion measurements; it is the KOCH 80L1,15 state below.N(∼ 3000) BREIT-WIGNER MASSN(∼ 3000) BREIT-WIGNER MASSN(∼ 3000) BREIT-WIGNER MASSN(∼ 3000) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 3000 OUR ESTIMATE≈ 3000 OUR ESTIMATE≈ 3000 OUR ESTIMATE≈ 3000 OUR ESTIMATE2600 KOCH 80 IPWA πN → πN D133100 KOCH 80 IPWA πN → πN L1,15 wave3500 KOCH 80 IPWA πN → πN M1,17 wave3500 to 4000 KOCH 80 IPWA πN → πN N1,19 wave3500±200 HENDRY 78 MPWA πN → πN L1,15 wave3800±200 HENDRY 78 MPWA πN → πN M1,17 wave4100±200 HENDRY 78 MPWA πN → πN N1,19 wave

N(∼ 3000) BREIT-WIGNER WIDTHN(∼ 3000) BREIT-WIGNER WIDTHN(∼ 3000) BREIT-WIGNER WIDTHN(∼ 3000) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT1300±200 HENDRY 78 MPWA πN → πN L1,15 wave1600±200 HENDRY 78 MPWA πN → πN M1,17 wave1900±300 HENDRY 78 MPWA πN → πN N1,19 waveN(∼ 3000) DECAY MODESN(∼ 3000) DECAY MODESN(∼ 3000) DECAY MODESN(∼ 3000) DECAY MODESMode�1 N π N(∼ 3000) BRANCHING RATIOSN(∼ 3000) BRANCHING RATIOSN(∼ 3000) BRANCHING RATIOSN(∼ 3000) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT6 ±2 HENDRY 78 MPWA πN → πN L1,15 wave4.0±1.5 HENDRY 78 MPWA πN → πN M1,17 wave3.0±1.5 HENDRY 78 MPWA πN → πN N1,19 waveN(∼ 3000) REFERENCESN(∼ 3000) REFERENCESN(∼ 3000) REFERENCESN(∼ 3000) REFERENCESKOCH 80 Toronto Conf. 3 R. Koh (KARLT) IJPHENDRY 78 PRL 41 222 A.W. Hendry (IND, LBL) IJPAlso ANP 136 1 A.W. Hendry (IND) IJP



1693169316931693See key on page 885 BaryonPartile Listings�(1232)� BARYONS� BARYONS� BARYONS� BARYONS(S = 0, I = 3/2)(S = 0, I = 3/2)(S = 0, I = 3/2)(S = 0, I = 3/2)�++ = uuu, �+ = uud, �0 = udd, �− = ddd�(1232) 3/2+ I (JP ) = 32 (32+) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(1232) POLE POSITIONS�(1232) POLE POSITIONS�(1232) POLE POSITIONS�(1232) POLE POSITIONSREAL PART, MIXED CHARGESREAL PART, MIXED CHARGESREAL PART, MIXED CHARGESREAL PART, MIXED CHARGESVALUE (MeV) DOCUMENT ID TECN COMMENT1209 to 1211 (≈ 1210) OUR ESTIMATE1209 to 1211 (≈ 1210) OUR ESTIMATE1209 to 1211 (≈ 1210) OUR ESTIMATE1209 to 1211 (≈ 1210) OUR ESTIMATE1211 ±1 ±1 1 SVARC 14 L+P πN → πN1210.5±1.0 ANISOVICH 12A DPWA Multihannel1210 ±1 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1218 ROENCHEN 15A DPWA Multihannel1212 SHRESTHA 12A DPWA Multihannel1211 ±1 ANISOVICH 10 DPWA Multihannel1211 ARNDT 06 DPWA πN → πN, ηN1210 ARNDT 04 DPWA πN → πN, ηN1209 2 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.2 See HOEHLER 93 for a detailed disussion of the evidene for and the pole parametersof N and � resonanes as determined from Argand diagrams of πN elasti partial-waveamplitudes and from plots of the speeds with whih the amplitudes traverse the diagrams.
−2×IMAGINARY PART, MIXED CHARGES−2×IMAGINARY PART, MIXED CHARGES−2×IMAGINARY PART, MIXED CHARGES−2×IMAGINARY PART, MIXED CHARGESVALUE (MeV) DOCUMENT ID TECN COMMENT98 to 102 (≈ 100) OUR ESTIMATE98 to 102 (≈ 100) OUR ESTIMATE98 to 102 (≈ 100) OUR ESTIMATE98 to 102 (≈ 100) OUR ESTIMATE98±2±1 1 SVARC 14 L+P πN → πN99±2 ANISOVICH 12A DPWA Multihannel100±2 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •92 ROENCHEN 15A DPWA Multihannel98 SHRESTHA 12A DPWA Multihannel100±2 ANISOVICH 10 DPWA Multihannel99 ARNDT 06 DPWA πN → πN, ηN100 ARNDT 04 DPWA πN → πN, ηN100 2 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.2 See HOEHLER 93 for a detailed disussion of the evidene for and the pole parametersof N and � resonanes as determined from Argand diagrams of πN elasti partial-waveamplitudes and from plots of the speeds with whih the amplitudes traverse the diagrams.REAL PART, �(1232)++REAL PART, �(1232)++REAL PART, �(1232)++REAL PART, �(1232)++VALUE (MeV) DOCUMENT ID COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1212.50±0.24 BERNICHA 96 Fit to PEDRONI 78
−2×IMAGINARY PART, �(1232)++−2×IMAGINARY PART, �(1232)++−2×IMAGINARY PART, �(1232)++−2×IMAGINARY PART, �(1232)++VALUE (MeV) DOCUMENT ID COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •97.37±0.42 BERNICHA 96 Fit to PEDRONI 78REAL PART, �(1232)+REAL PART, �(1232)+REAL PART, �(1232)+REAL PART, �(1232)+VALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1211 ±1 to 1212 ± 1 HANSTEIN 96 DPWA γN → πN1206.9±0.9 to 1210.5 ± 1.8 MIROSHNIC... 79 Fit photoprodution
−2×IMAGINARY PART, �(1232)+−2×IMAGINARY PART, �(1232)+−2×IMAGINARY PART, �(1232)+−2×IMAGINARY PART, �(1232)+VALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •102 ±2 to 99 ± 2 1 HANSTEIN 96 DPWA γN → πN111.2±2.0 to 116.6 ± 2.2 MIROSHNIC... 79 Fit photoprodution1The seond (lower) value of HANSTEIN 96 here goes with the seond (higher) value ofthe real part in the preeding data blok.REAL PART, �(1232)0REAL PART, �(1232)0REAL PART, �(1232)0REAL PART, �(1232)0VALUE (MeV) DOCUMENT ID COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1213.20±0.66 BERNICHA 96 Fit to PEDRONI 78

−2×IMAGINARY PART, �(1232)0−2×IMAGINARY PART, �(1232)0−2×IMAGINARY PART, �(1232)0−2×IMAGINARY PART, �(1232)0VALUE (MeV) DOCUMENT ID COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •104.10±1.01 BERNICHA 96 Fit to PEDRONI 78�(1232) ELASTIC POLE RESIDUES�(1232) ELASTIC POLE RESIDUES�(1232) ELASTIC POLE RESIDUES�(1232) ELASTIC POLE RESIDUESABSOLUTE VALUE, MIXED CHARGESABSOLUTE VALUE, MIXED CHARGESABSOLUTE VALUE, MIXED CHARGESABSOLUTE VALUE, MIXED CHARGESVALUE (MeV) DOCUMENT ID TECN COMMENT49 to 52 (≈ 50) OUR ESTIMATE49 to 52 (≈ 50) OUR ESTIMATE49 to 52 (≈ 50) OUR ESTIMATE49 to 52 (≈ 50) OUR ESTIMATE50 ±1 ±1 1 SVARC 14 L+P πN → πN51.6±0.6 ANISOVICH 12A DPWA Multihannel53 ±2 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •46 ROENCHEN 15A DPWA Multihannel52 ARNDT 06 DPWA πN → πN, ηN53 ARNDT 04 DPWA πN → πN, ηN50 HOEHLER 93 ARGD πN → πNPHASE, MIXED CHARGESPHASE, MIXED CHARGESPHASE, MIXED CHARGESPHASE, MIXED CHARGESVALUE (◦) DOCUMENT ID TECN COMMENT
−48 to −45 (≈ − 46) OUR ESTIMATE−48 to −45 (≈ − 46) OUR ESTIMATE−48 to −45 (≈ − 46) OUR ESTIMATE−48 to −45 (≈ − 46) OUR ESTIMATE
−46±1±1 1 SVARC 14 L+P πN → πN
−46±1 ANISOVICH 12A DPWA Multihannel
−47±1 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−36 ROENCHEN 15A DPWA Multihannel
−47 ARNDT 06 DPWA πN → πN, ηN
−47 ARNDT 04 DPWA πN → πN, ηN
−48 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.�(1232) BREIT-WIGNER MASSES�(1232) BREIT-WIGNER MASSES�(1232) BREIT-WIGNER MASSES�(1232) BREIT-WIGNER MASSESMIXED CHARGESMIXED CHARGESMIXED CHARGESMIXED CHARGESVALUE (MeV) DOCUMENT ID TECN COMMENT1230 to 1234 (≈ 1232) OUR ESTIMATE1230 to 1234 (≈ 1232) OUR ESTIMATE1230 to 1234 (≈ 1232) OUR ESTIMATE1230 to 1234 (≈ 1232) OUR ESTIMATE1228 ±2 ANISOVICH 12A DPWA Multihannel1231.1±0.2 1 SHRESTHA 12A DPWA Multihannel1233.4±0.4 1 ARNDT 06 DPWA πN → πN, ηN1232 ±3 CUTKOSKY 80 IPWA πN → πN1233 ±2 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1230 ±2 ANISOVICH 10 DPWA Multihannel1232.9±1.2 ARNDT 04 DPWA πN → πN, ηN1228 ±1 PENNER 02C DPWA Multihannel1 Statistial error only.�(1232)++ MASS�(1232)++ MASS�(1232)++ MASS�(1232)++ MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1230.55±0.20 GRIDNEV 06 DPWA πN → πN1231.88±0.29 BERNICHA 96 Fit to PEDRONI 781230.5 ±0.2 ABAEV 95 IPWA πN → πN1230.9 ±0.3 KOCH 80B IPWA πN → πN1231.1 ±0.2 PEDRONI 78 πN → πN 70{370 MeV�(1232)+ MASS�(1232)+ MASS�(1232)+ MASS�(1232)+ MASSVALUE (MeV) DOCUMENT ID COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1234.9±1.4 MIROSHNIC... 79 Fit photoprodution�(1232)0 MASS�(1232)0 MASS�(1232)0 MASS�(1232)0 MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1231.3 ±0.6 BREITSCHOP...06 CNTR Using new CHEX data1233.40±0.22 GRIDNEV 06 DPWA πN → πN1234.35±0.75 BERNICHA 96 Fit to PEDRONI 781233.1 ±0.3 ABAEV 95 IPWA πN → πN1233.6 ±0.5 KOCH 80B IPWA πN → πN1233.8 ±0.2 PEDRONI 78 πN → πN 70{370 MeVm�0 − m�++m�0 − m�++m�0 − m�++m�0 − m�++VALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •2.86±0.30 GRIDNEV 06 DPWA πN → πN2.25±0.68 BERNICHA 96 Fit to PEDRONI 782.6 ±0.4 ABAEV 95 IPWA πN → πN2.7 ±0.3 1 PEDRONI 78 See the masses1Using π± d as well, PEDRONI 78 determine (M− − M++) + (M0 − M+)/3 =4.6 ± 0.2 MeV.



1694169416941694BaryonPartile Listings�(1232) �(1232) BREIT-WIGNER WIDTHS�(1232) BREIT-WIGNER WIDTHS�(1232) BREIT-WIGNER WIDTHS�(1232) BREIT-WIGNER WIDTHSMIXED CHARGESMIXED CHARGESMIXED CHARGESMIXED CHARGESVALUE (MeV) DOCUMENT ID TECN COMMENT114 to 120 (≈ 117) OUR ESTIMATE114 to 120 (≈ 117) OUR ESTIMATE114 to 120 (≈ 117) OUR ESTIMATE114 to 120 (≈ 117) OUR ESTIMATE110 ±3 ANISOVICH 12A DPWA Multihannel113.0±0.5 1 SHRESTHA 12A DPWA Multihannel118.7±0.6 1 ARNDT 06 DPWA πN → πN, ηN120 ±5 CUTKOSKY 80 IPWA πN → πN116 ±5 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •112 ±4 ANISOVICH 10 DPWA Multihannel118.0±2.2 ARNDT 04 DPWA πN → πN, ηN106 ±1 PENNER 02C DPWA Multihannel1 Statistial error only.�(1232)++ WIDTH�(1232)++ WIDTH�(1232)++ WIDTH�(1232)++ WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •112.2 ±0.7 GRIDNEV 06 DPWA πN → πN109.07±0.48 BERNICHA 96 Fit to PEDRONI 78111.0 ±1.0 KOCH 80B IPWA πN → πN111.3 ±0.5 PEDRONI 78 πN → πN 70{370 MeV�(1232)+ WIDTH�(1232)+ WIDTH�(1232)+ WIDTH�(1232)+ WIDTHVALUE (MeV) DOCUMENT ID COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •131.1±2.4 MIROSHNIC... 79 Fit photoprodution�(1232)0 WIDTH�(1232)0 WIDTH�(1232)0 WIDTH�(1232)0 WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •112.5 ±1.9 BREITSCHOP...06 CNTR Using new CHEX data116.9 ±0.7 GRIDNEV 06 DPWA πN → πN117.58±1.16 BERNICHA 96 Fit to PEDRONI 78113.0 ±1.5 KOCH 80B IPWA πN → πN117.9 ±0.9 PEDRONI 78 πN → πN 70{370 MeV�0-�++ WIDTH DIFFERENCE�0-�++ WIDTH DIFFERENCE�0-�++ WIDTH DIFFERENCE�0-�++ WIDTH DIFFERENCEVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •4.66±1.0 GRIDNEV 06 DPWA πN → πN8.45±1.11 BERNICHA 96 Fit to PEDRONI 785.1 ±1.0 ABAEV 95 IPWA πN → πN6.6 ±1.0 PEDRONI 78 See the widths�(1232) DECAY MODES�(1232) DECAY MODES�(1232) DECAY MODES�(1232) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 99.4 %�2 N γ 0.55{0.65 %�3 N γ , heliity=1/2 0.11{0.13 %�4 N γ , heliity=3/2 0.44{0.52 %�5 pe+ e− ( 4.2±0.7)× 10−5�(1232) BRANCHING RATIOS�(1232) BRANCHING RATIOS�(1232) BRANCHING RATIOS�(1232) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.994 OUR ESTIMATE0.994 OUR ESTIMATE0.994 OUR ESTIMATE0.994 OUR ESTIMATE1.00 ARNDT 06 DPWA πN → πN, ηN1.0 CUTKOSKY 80 IPWA πN → πN1.0 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •0.994 SHRESTHA 12A DPWA Multihannel1.0 ANISOVICH 10 DPWA Multihannel1.000 ARNDT 04 DPWA πN → πN, ηN1.00 PENNER 02C DPWA Multihannel�(p e+ e−)/�total �5/��(p e+ e−)/�total �5/��(pe+ e−)/�total �5/��(pe+ e−)/�total �5/�VALUE (units 10−5) DOCUMENT ID4.19±0.34±0.624.19±0.34±0.624.19±0.34±0.624.19±0.34±0.62 1 ADAMCZEW... 171The systemati unertainty inludes the model dependene.�(1232) PHOTON DECAY AMPLITUDES AT THE POLE�(1232) PHOTON DECAY AMPLITUDES AT THE POLE�(1232) PHOTON DECAY AMPLITUDES AT THE POLE�(1232) PHOTON DECAY AMPLITUDES AT THE POLE�(1232) → N γ , heliity-1/2 amplitude A1/2�(1232) → N γ , heliity-1/2 amplitude A1/2�(1232) → N γ , heliity-1/2 amplitude A1/2�(1232) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.114+0.010

−0.003 −9+4
−2 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.117 −6.6 ROENCHEN 15A DPWA Multihannel�(1232) → N γ , heliity-3/2 amplitude A3/2�(1232) → N γ , heliity-3/2 amplitude A3/2�(1232) → N γ , heliity-3/2 amplitude A3/2�(1232) → N γ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.229+0.003

−0.004 3+0.3
−0.4 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.226 2.8 ROENCHEN 15A DPWA Multihannel�(1232) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1232) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1232) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1232) BREIT-WIGNER PHOTON DECAY AMPLITUDESPapers on γN amplitudes predating 1981 may be found in our 2006 edition,Journal of Physis G33G33G33G33 1 (2006).�(1232) → N γ , heliity-1/2 amplitude A1/2�(1232) → N γ , heliity-1/2 amplitude A1/2�(1232) → N γ , heliity-1/2 amplitude A1/2�(1232) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.142 to −0.129 (≈ − 0.135) OUR ESTIMATE−0.142 to −0.129 (≈ − 0.135) OUR ESTIMATE−0.142 to −0.129 (≈ − 0.135) OUR ESTIMATE−0.142 to −0.129 (≈ − 0.135) OUR ESTIMATE
−0.131 ±0.004 ANISOVICH 12A DPWA Multihannel
−0.139 ±0.002 1 WORKMAN 12A DPWA γN → Nπ

−0.139 ±0.004 1 DUGGER 07 DPWA γN → πN
−0.137 ±0.005 AHRENS 04A DPWA ~γ~p → N π

−0.1357±0.0013±0.0037 BLANPIED 01 LEGS γ p → pγ, pπ0, nπ+
−0.131 ±0.001 1 BECK 00 IPWA ~γ p → pπ0, nπ+
−0.140 ±0.005 KAMALOV 99 DPWA γN → πN
−0.1294±0.0013 HANSTEIN 98 IPWA γN → πN
−0.1278±0.0012 DAVIDSON 97 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.137 ±0.001 1 SHRESTHA 12A DPWA Multihannel
−0.136 ±0.005 ANISOVICH 10 DPWA Multihannel
−0.140 DRECHSEL 07 DPWA γN → πN
−0.129 ±0.001 ARNDT 02 DPWA γ p → N π

−0.128 PENNER 02D DPWA Multihannel
−0.1312 HANSTEIN 98 DPWA γN → πN1Statistial error only.�(1232) → N γ , heliity-3/2 amplitude A3/2�(1232) → N γ , heliity-3/2 amplitude A3/2�(1232) → N γ , heliity-3/2 amplitude A3/2�(1232) → N γ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.262 to −0.248 (≈ − 0.255) OUR ESTIMATE−0.262 to −0.248 (≈ − 0.255) OUR ESTIMATE−0.262 to −0.248 (≈ − 0.255) OUR ESTIMATE−0.262 to −0.248 (≈ − 0.255) OUR ESTIMATE
−0.254 ±0.005 ANISOVICH 12A DPWA Multihannel
−0.262 ±0.003 WORKMAN 12A DPWA γN → Nπ

−0.258 ±0.005 DUGGER 07 DPWA γN → πN
−0.256 ±0.003 AHRENS 04A DPWA ~γ~p → N π

−0.2669±0.0016±0.0078 BLANPIED 01 LEGS γ p → pγ, pπ0, nπ+
−0.251 ±0.001 BECK 00 IPWA ~γ p → pπ0, nπ+
−0.258 ±0.006 KAMALOV 99 DPWA γN → πN
−0.2466±0.0013 HANSTEIN 98 IPWA γN → πN
−0.2524±0.0013 DAVIDSON 97 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.251 ±0.001 1 SHRESTHA 12A DPWA Multihannel
−0.267 ±0.008 ANISOVICH 10 DPWA Multihannel
−0.265 DRECHSEL 07 DPWA γN → πN
−0.243 ±0.001 ARNDT 02 DPWA γ p → N π

−0.247 PENNER 02D DPWA Multihannel
−0.2522 HANSTEIN 98 DPWA γN → πN1Statistial error only.�(1232) → N γ, E2/M1 ratio�(1232) → N γ, E2/M1 ratio�(1232) → N γ, E2/M1 ratio�(1232) → N γ, E2/M1 ratioVALUE DOCUMENT ID TECN COMMENT
−0.030 to −0.020 (≈ − 0.025) OUR ESTIMATE−0.030 to −0.020 (≈ − 0.025) OUR ESTIMATE−0.030 to −0.020 (≈ − 0.025) OUR ESTIMATE−0.030 to −0.020 (≈ − 0.025) OUR ESTIMATE
−0.0274±0.0003±0.0030 AHRENS 04A DPWA ~γ~p → N π

−0.020 ±0.002 ARNDT 02 DPWA γ p → N π

−0.0307±0.0026±0.0024 BLANPIED 01 LEGS γ p → pγ, pπ0, nπ+
−0.016 ±0.004 ±0.002 GALLER 01 DPWA γ p → γ p
−0.025 ±0.001 ±0.002 BECK 00 IPWA ~γ p → pπ0, nπ+
−0.0233±0.0017 HANSTEIN 98 IPWA γN → πN
−0.015 ±0.005 1 ARNDT 97 IPWA γN → πN
−0.0319±0.0024 DAVIDSON 97 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.022 DRECHSEL 07 DPWA γN → πN
−0.026 PENNER 02D DPWA Multihannel
−0.0254±0.0010 HANSTEIN 98 DPWA γN → πN
−0.025 ±0.002 ±0.002 BECK 97 IPWA γN → πN
−0.030 ±0.003 ±0.002 BLANPIED 97 DPWA γN → πN, γN1This ARNDT 97 value is very sensitive to the database being �tted. The result is from a�t to the full pion photoprodution database, apart from the BLANPIED 97 ross-setionmeasurements.�(1232) → N γ, absolute value of E2/M1 ratio at pole�(1232) → N γ, absolute value of E2/M1 ratio at pole�(1232) → N γ, absolute value of E2/M1 ratio at pole�(1232) → N γ, absolute value of E2/M1 ratio at poleVALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.065±0.007 ARNDT 97 DPWA γN → πN0.058 HANSTEIN 96 DPWA γN → πN



1695169516951695See key on page 885 BaryonPartile Listings�(1232),�(1600)�(1232) → N γ, phase of E2/M1 ratio at pole�(1232) → N γ, phase of E2/M1 ratio at pole�(1232) → N γ, phase of E2/M1 ratio at pole�(1232) → N γ, phase of E2/M1 ratio at poleVALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
−122 ±5 ARNDT 97 DPWA γN → πN
−127.2 HANSTEIN 96 DPWA γN → πN�(1232) MAGNETIC MOMENTS�(1232) MAGNETIC MOMENTS�(1232) MAGNETIC MOMENTS�(1232) MAGNETIC MOMENTS�(1232)++ MAGNETIC MOMENT�(1232)++ MAGNETIC MOMENT�(1232)++ MAGNETIC MOMENT�(1232)++ MAGNETIC MOMENTThe values are extrated from UCLA and SIN data on π+ p bremsstrahlung using avariety of di�erent theoretial approximations and methods. Our estimate is only arough guess of the range we expet the moment to lie within.VALUE (µN ) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •6.14±0.51 LOPEZCAST... 01 DPWA π+ p → π+ pγ4.52±0.50±0.45 BOSSHARD 91 π+ p → π+ pγ (SIN data)3.7 to 4.2 LIN 91B π+ p → π+ pγ (from UCLA data)4.6 to 4.9 LIN 91B π+ p → π+ pγ (from SIN data)5.6 to 7.5 WITTMAN 88 π+ p → π+ pγ (from UCLA data)6.9 to 9.8 HELLER 87 π+ p → π+ pγ (from UCLA data)4.7 to 6.7 NEFKENS 78 π+ p → π+ pγ (UCLA data)�(1232)+ MAGNETIC MOMENT�(1232)+ MAGNETIC MOMENT�(1232)+ MAGNETIC MOMENT�(1232)+ MAGNETIC MOMENTVALUE (µN ) DOCUMENT ID COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •2.7+1.0

−1.3 ± 1.5 ± 3 1 KOTULLA 02 γ p → pπ0 γ′1The seond error is systemati, the third is an estimate of theoretial unertainties.�(1232) REFERENCES�(1232) REFERENCES�(1232) REFERENCES�(1232) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ADAMCZEW... 17 PR C95 065205 J. Adamzewski-Mush et al. (HADES Collab.)ROENCHEN 15A EPJ A51 70 D. Roenhen et al.PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)ANISOVICH 10 EPJ A44 203 A.V. Anisovih et al. (BONN, PNPI)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)DUGGER 07 PR C76 025211 M. Dugger et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)BREITSCHOP... 06 PL B639 424 J. Breitshopf et al. (TUBIN, HEBR, CSUS)GRIDNEV 06 PAN 69 1542 A.B. Gridnev et al. (PNPI, BONN, GWU)PDG 06 JP G33 1 W.-M. Yao et al. (PDG Collab.)AHRENS 04A EPJ A21 323 J. Ahrens et al. (Mainz GDH, A2 Collab.)ARNDT 04 PR C69 035213 R.A. Arndt et al. (GWU, TRIU)ARNDT 02 PR C66 055213 R. A. Arndt et al. (GWU)KOTULLA 02 PRL 89 272001 M. Kotulla et al. (MAMI TAPS Collab.)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)BLANPIED 01 PR C64 025203 G. Blanpied et al. (BNL LEGS Collab.)GALLER 01 PL B503 245 G. Galler et al. (Mainz LARA Collab.)LOPEZCAST... 01 PL B517 339 G. Lopez Castro, A. MarianoAlso NP A697 440 G. Lopez Castro, A. MarianoBECK 00 PR C61 035204 R. Bek et al. (Mainz Mirotron DAPHNE Col.)KAMALOV 99 PRL 83 4494 S.S. Kamalov, S.N. Yang (Taiwan U.)HANSTEIN 98 NP A632 561 O. Hanstein, D. Drehsel, L. TiatorARNDT 97 PR C56 577 R.A. Arndt, I.I. Strakovsky, R.L. Workman (VPI)BECK 97 PRL 78 606 R. Bek et al. (MANZ, SACL, PAVI, GLAS)Also PRL 79 4510 R.L. Bek, H.P. Krahn (MANZ)Also PRL 79 4512 R.L. Bek, H.P. Krahn (MANZ)Also PRL 79 4515 (erratum) R.L. Bek et al. (MANZ, SACL, PAVI, GLAS)BLANPIED 97 PRL 79 4337 G.S. Blanpied et al. (LEGS Collab.)DAVIDSON 97 PRL 79 4509 R.M. Davidson, N.C.A. Mukhopadhyay (RPI)BERNICHA 96 NP A597 623 A. Berniha, G. Lopez Castro, J. Pestieau (LOUV+)HANSTEIN 96 PL B385 45 O. Hanstein, D. Drehsel, L. Tiator (MANZ)ABAEV 95 ZPHY A352 85 V.V. Abaev, S.P. Kruglov (PNPI)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)BOSSHARD 91 PR D44 1962 A. Bosshard et al. (ZURI, LBL, VILL+)Also PRL 64 2619 A. Bosshard et al. (CATH, LAUS, LBL+)LIN 91B PR C44 1819 D.H. Lin, M.K. Liou, Z.M. Ding (CUNY, CSOK)Also PR C43 R930 D. Lin, M.K. Liou (CUNY)WITTMAN 88 PR C37 2075 R. Wittman (TRIU)HELLER 87 PR C35 718 L. Heller et al. (LANL, MIT, ILL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)KOCH 80B NP A336 331 R. Koh, E. Pietarinen (KARLT) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJPMIROSHNIC... 79 SJNP 29 94 I.I. Miroshnihenko et al. (KFTI) IJPTranslated from YAF 29 188.NEFKENS 78 PR D18 3911 B.M.K. Nefkens et al. (UCLA, CATH) IJPPEDRONI 78 NP A300 321 E. Pedroni et al. (SIN, ISNG, KARLE+) IJP�(1600) 3/2+ I (JP ) = 32 (32+) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(1600) POLE POSITION�(1600) POLE POSITION�(1600) POLE POSITION�(1600) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1460 to 1560 (≈ 1510) OUR ESTIMATE1460 to 1560 (≈ 1510) OUR ESTIMATE1460 to 1560 (≈ 1510) OUR ESTIMATE1460 to 1560 (≈ 1510) OUR ESTIMATE1515±20 SOKHOYAN 15A DPWA Multihannel1469±10±5 1 SVARC 14 L+P πN → πN1550±40 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •1552 ROENCHEN 15A DPWA Multihannel1498±25 ANISOVICH 12A DPWA Multihannel1599 SHRESTHA 12A DPWA Multihannel1457 ARNDT 06 DPWA πN → πN, ηN1599 VRANA 00 DPWA Multihannel1550 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 340 (≈ 270) OUR ESTIMATE200 to 340 (≈ 270) OUR ESTIMATE200 to 340 (≈ 270) OUR ESTIMATE200 to 340 (≈ 270) OUR ESTIMATE250±30 SOKHOYAN 15A DPWA Multihannel314±18±8 1 SVARC 14 L+P πN → πN200±60 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •350 ROENCHEN 15A DPWA Multihannel230±50 ANISOVICH 12A DPWA Multihannel211 SHRESTHA 12A DPWA Multihannel400 ARNDT 06 DPWA πN → πN, ηN312 VRANA 00 DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.�(1600) ELASTIC POLE RESIDUE�(1600) ELASTIC POLE RESIDUE�(1600) ELASTIC POLE RESIDUE�(1600) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT10 to 40 (≈ 25) OUR ESTIMATE10 to 40 (≈ 25) OUR ESTIMATE10 to 40 (≈ 25) OUR ESTIMATE10 to 40 (≈ 25) OUR ESTIMATE13±3 SOKHOYAN 15A DPWA Multihannel38±2±2 1 SVARC 14 L+P πN → πN17±4 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •23 ROENCHEN 15A DPWA Multihannel11±6 ANISOVICH 12A DPWA Multihannel44 ARNDT 06 DPWA πN → πN, ηN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT150 to 210 (≈ 180) OUR ESTIMATE150 to 210 (≈ 180) OUR ESTIMATE150 to 210 (≈ 180) OUR ESTIMATE150 to 210 (≈ 180) OUR ESTIMATE
−155±20 SOKHOYAN 15A DPWA Multihannel173± 5±5 1 SVARC 14 L+P πN → πN
−150±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−155 ROENCHEN 15A DPWA Multihannel
−160±33 ANISOVICH 12A DPWA Multihannel+147 ARNDT 06 DPWA πN → πN, ηN1Fit to the amplitudes of HOEHLER 79.�(1600) INELASTIC POLE RESIDUE�(1600) INELASTIC POLE RESIDUE�(1600) INELASTIC POLE RESIDUE�(1600) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(1600) → �π, P-waveNormalized residue in N π → �(1600) → �π, P-waveNormalized residue in N π → �(1600) → �π, P-waveNormalized residue in N π → �(1600) → �π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.15±0.04 30 ± 35 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.31 31 ROENCHEN 15A DPWA Multihannel0.14±0.10 154 ± 40 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1600) → �π, F-waveNormalized residue in N π → �(1600) → �π, F-waveNormalized residue in N π → �(1600) → �π, F-waveNormalized residue in N π → �(1600) → �π, F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.010±0.005 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.013 29 ROENCHEN 15A DPWA Multihannel0.010±0.005 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1600) → � KNormalized residue in N π → �(1600) → � KNormalized residue in N π → �(1600) → � KNormalized residue in N π → �(1600) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.13 −5.6 ROENCHEN 15A DPWA Multihannel�(1600) BREIT-WIGNER MASS�(1600) BREIT-WIGNER MASS�(1600) BREIT-WIGNER MASS�(1600) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1500 to 1640 (≈ 1570) OUR ESTIMATE1500 to 1640 (≈ 1570) OUR ESTIMATE1500 to 1640 (≈ 1570) OUR ESTIMATE1500 to 1640 (≈ 1570) OUR ESTIMATE1520±20 SOKHOYAN 15A DPWA Multihannel1626± 8 1 SHRESTHA 12A DPWA Multihannel1600±50 CUTKOSKY 80 IPWA πN → πN1522±13 HOEHLER 79 IPWA πN → πN



1696169616961696Baryon Partile Listings�(1600), �(1620)
• • • We do not use the following data for averages, �ts, limits, et. • • •1510±20 ANISOVICH 12A DPWA Multihannel1667± 1 PENNER 02C DPWA Multihannel1687±44 VRANA 00 DPWA Multihannel1 Statistial error only.�(1600) BREIT-WIGNER WIDTH�(1600) BREIT-WIGNER WIDTH�(1600) BREIT-WIGNER WIDTH�(1600) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 300 (≈ 250) OUR ESTIMATE200 to 300 (≈ 250) OUR ESTIMATE200 to 300 (≈ 250) OUR ESTIMATE200 to 300 (≈ 250) OUR ESTIMATE235± 30 SOKHOYAN 15A DPWA Multihannel225± 18 1 SHRESTHA 12A DPWA Multihannel300±100 CUTKOSKY 80 IPWA πN → πN220± 40 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •220± 45 ANISOVICH 12A DPWA Multihannel397± 10 PENNER 02C DPWA Multihannel493± 75 VRANA 00 DPWA Multihannel1 Statistial error only. �(1600) DECAY MODES�(1600) DECAY MODES�(1600) DECAY MODES�(1600) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 8{24 %�2 N ππ 75{90 %�3 �(1232)π 73{83 %�4 �(1232)π , P-wave 72{82 %�5 �(1232)π , F-wave <2 %�6 N(1440)π�7 N(1440)π , P-wave 15{25 %�8 N γ 0.001{0.035 %�9 N γ , heliity=1/2 0.0{0.02 %�10 N γ , heliity=3/2 0.001{0.015 %�(1600) BRANCHING RATIOS�(1600) BRANCHING RATIOS�(1600) BRANCHING RATIOS�(1600) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT8 to 24 (≈ 16) OUR ESTIMATE8 to 24 (≈ 16) OUR ESTIMATE8 to 24 (≈ 16) OUR ESTIMATE8 to 24 (≈ 16) OUR ESTIMATE14±4 SOKHOYAN 15A DPWA Multihannel8±2 1 SHRESTHA 12A DPWA Multihannel18±4 CUTKOSKY 80 IPWA πN → πN21±6 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •12±5 ANISOVICH 12A DPWA Multihannel13±1 PENNER 02C DPWA Multihannel28±5 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π , P-wave)/�total �4/��(�(1232)π , P-wave)/�total �4/��(�(1232)π , P-wave)/�total �4/��(�(1232)π , P-wave)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT77± 5 SOKHOYAN 15A DPWA Multihannel70± 3 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •78± 6 ANISOVICH 12A DPWA Multihannel59±10 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π , F-wave)/�total �5/��(�(1232)π , F-wave)/�total �5/��(�(1232)π , F-wave)/�total �5/��(�(1232)π , F-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT
<2 SOKHOYAN 15A DPWA Multihannel�(N(1440)π)/�total �6/��(N(1440)π)/�total �6/��(N(1440)π)/�total �6/��(N(1440)π)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT22±3 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •13±4 VRANA 00 DPWA Multihannel1 Statistial error only.�(1600) PHOTON DECAY AMPLITUDES AT THE POLE�(1600) PHOTON DECAY AMPLITUDES AT THE POLE�(1600) PHOTON DECAY AMPLITUDES AT THE POLE�(1600) PHOTON DECAY AMPLITUDES AT THE POLE�(1600) → N γ , heliity-1/2 amplitude A1/2�(1600) → N γ , heliity-1/2 amplitude A1/2�(1600) → N γ , heliity-1/2 amplitude A1/2�(1600) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.053±0.010 130 ± 15 SOKHOYAN 15A DPWA Multihannel0.193+0.023

−0.024 151+ 9
−15 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.230 −42 ROENCHEN 15A DPWA Multihannel�(1600) → N γ , heliity-3/2 amplitude A3/2�(1600) → N γ , heliity-3/2 amplitude A3/2�(1600) → N γ , heliity-3/2 amplitude A3/2�(1600) → N γ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.055±0.010 152 ± 15 SOKHOYAN 15A DPWA Multihannel
−0.254+0.085

−0.086 110+10
− 6 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.332 −71 ROENCHEN 15A DPWA Multihannel�(1600) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1600) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1600) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1600) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1600) → N γ , heliity-1/2 amplitude A1/2�(1600) → N γ , heliity-1/2 amplitude A1/2�(1600) → N γ , heliity-1/2 amplitude A1/2�(1600) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.060 to −0.030 (≈ − 0.045) OUR ESTIMATE−0.060 to −0.030 (≈ − 0.045) OUR ESTIMATE−0.060 to −0.030 (≈ − 0.045) OUR ESTIMATE−0.060 to −0.030 (≈ − 0.045) OUR ESTIMATE
−0.051±0.010 SOKHOYAN 15A DPWA Multihannel
−0.018±0.015 1 ARNDT 96 IPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.050±0.009 ANISOVICH 12A DPWA Multihannel0.006±0.005 1 SHRESTHA 12A DPWA Multihannel0.0 PENNER 02D DPWA Multihannel1 Statistial error only.�(1600) → N γ , heliity-3/2 amplitude A3/2�(1600) → N γ , heliity-3/2 amplitude A3/2�(1600) → N γ , heliity-3/2 amplitude A3/2�(1600) → N γ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.050 to −0.020 (≈ − 0.035) OUR ESTIMATE−0.050 to −0.020 (≈ − 0.035) OUR ESTIMATE−0.050 to −0.020 (≈ − 0.035) OUR ESTIMATE−0.050 to −0.020 (≈ − 0.035) OUR ESTIMATE
−0.055±0.010 SOKHOYAN 15A DPWA Multihannel
−0.025±0.015 1 ARNDT 96 IPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.040±0.012 ANISOVICH 12A DPWA Multihannel0.052±0.008 1 SHRESTHA 12A DPWA Multihannel
−0.024 PENNER 02D DPWA Multihannel1 Statistial error only. �(1600) REFERENCES�(1600) REFERENCES�(1600) REFERENCES�(1600) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)ARNDT 96 PR C53 430 R.A. Arndt, I.I. Strakovsky, R.L. Workman (VPI)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(1620) 1/2− I (JP ) = 32 (12−) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(1620) POLE POSITION�(1620) POLE POSITION�(1620) POLE POSITION�(1620) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1590 to 1610 (≈ 1600) OUR ESTIMATE1590 to 1610 (≈ 1600) OUR ESTIMATE1590 to 1610 (≈ 1600) OUR ESTIMATE1590 to 1610 (≈ 1600) OUR ESTIMATE1597± 5 SOKHOYAN 15A DPWA Multihannel1603± 7±2 1 SVARC 14 L+P πN → πN1600±15 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1600 ROENCHEN 15A DPWA Multihannel1597± 4 ANISOVICH 12A DPWA Multihannel1587 SHRESTHA 12A DPWA Multihannel1595 ARNDT 06 DPWA πN → πN, ηN1607 VRANA 00 DPWA Multihannel1608 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 140 (≈ 120) OUR ESTIMATE100 to 140 (≈ 120) OUR ESTIMATE100 to 140 (≈ 120) OUR ESTIMATE100 to 140 (≈ 120) OUR ESTIMATE134± 8 SOKHOYAN 15A DPWA Multihannel114±12±4 1 SVARC 14 L+P πN → πN120±20 CUTKOSKY 80 IPWA πN → πN



1697169716971697See key on page 885 BaryonPartile Listings�(1620)
• • • We do not use the following data for averages, �ts, limits, et. • • •65 ROENCHEN 15A DPWA Multihannel130± 9 ANISOVICH 12A DPWA Multihannel107 SHRESTHA 12A DPWA Multihannel135 ARNDT 06 DPWA πN → πN, ηN148 VRANA 00 DPWA Multihannel116 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.�(1620) ELASTIC POLE RESIDUE�(1620) ELASTIC POLE RESIDUE�(1620) ELASTIC POLE RESIDUE�(1620) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT15 to 20 (≈ 17) OUR ESTIMATE15 to 20 (≈ 17) OUR ESTIMATE15 to 20 (≈ 17) OUR ESTIMATE15 to 20 (≈ 17) OUR ESTIMATE20±3 SOKHOYAN 15A DPWA Multihannel17±2±1 1 SVARC 14 L+P πN → πN15±2 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •16 ROENCHEN 15A DPWA Multihannel18±2 ANISOVICH 12A DPWA Multihannel15 ARNDT 06 DPWA πN → πN, ηN19 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−120 to −80 (≈ − 100) OUR ESTIMATE−120 to −80 (≈ − 100) OUR ESTIMATE−120 to −80 (≈ − 100) OUR ESTIMATE−120 to −80 (≈ − 100) OUR ESTIMATE
− 90±15 SOKHOYAN 15A DPWA Multihannel
−106±10±4 1 SVARC 14 L+P πN → πN
−110±20 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−104 ROENCHEN 15A DPWA Multihannel
−100± 5 ANISOVICH 12A DPWA Multihannel
− 92 ARNDT 06 DPWA πN → πN, ηN
− 95 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.�(1620) INELASTIC POLE RESIDUE�(1620) INELASTIC POLE RESIDUE�(1620) INELASTIC POLE RESIDUE�(1620) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(1620) → �π, D-waveNormalized residue in N π → �(1620) → �π, D-waveNormalized residue in N π → �(1620) → �π, D-waveNormalized residue in N π → �(1620) → �π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.42±0.06 −90 ± 20 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.57 105 ROENCHEN 15A DPWA Multihannel0.38±0.09 −85 ± 30 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1620) → � KNormalized residue in N π → �(1620) → � KNormalized residue in N π → �(1620) → � KNormalized residue in N π → �(1620) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.22 −105 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1620) → N(1440)πNormalized residue in N π → �(1620) → N(1440)πNormalized residue in N π → �(1620) → N(1440)πNormalized residue in N π → �(1620) → N(1440)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.10±0.06 −65 ± 30 SOKHOYAN 15A DPWA Multihannel�(1620) BREIT-WIGNER MASS�(1620) BREIT-WIGNER MASS�(1620) BREIT-WIGNER MASS�(1620) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1590 to 1630 (≈ 1610) OUR ESTIMATE1590 to 1630 (≈ 1610) OUR ESTIMATE1590 to 1630 (≈ 1610) OUR ESTIMATE1590 to 1630 (≈ 1610) OUR ESTIMATE1595 ± 8 SOKHOYAN 15A DPWA Multihannel1600 ± 1 1 SHRESTHA 12A DPWA Multihannel1615.2± 0.4 1 ARNDT 06 DPWA πN → πN, ηN1620 ±20 CUTKOSKY 80 IPWA πN → πN1610 ± 7 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1600 ± 8 ANISOVICH 12A DPWA Multihannel1612 ± 2 PENNER 02C DPWA Multihannel1617 ±15 VRANA 00 DPWA Multihannel1 Statistial error only.�(1620) BREIT-WIGNER WIDTH�(1620) BREIT-WIGNER WIDTH�(1620) BREIT-WIGNER WIDTH�(1620) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT110 to 150 (≈ 130) OUR ESTIMATE110 to 150 (≈ 130) OUR ESTIMATE110 to 150 (≈ 130) OUR ESTIMATE110 to 150 (≈ 130) OUR ESTIMATE135 ± 9 SOKHOYAN 15A DPWA Multihannel112 ± 2 1 SHRESTHA 12A DPWA Multihannel146.9± 1.9 1 ARNDT 06 DPWA πN → πN, ηN140 ±20 CUTKOSKY 80 IPWA πN → πN139 ±18 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •130 ±11 ANISOVICH 12A DPWA Multihannel202 ± 7 PENNER 02C DPWA Multihannel143 ±42 VRANA 00 DPWA Multihannel1 Statistial error only. �(1620) DECAY MODES�(1620) DECAY MODES�(1620) DECAY MODES�(1620) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 25{35 %�2 N ππ 55{80 %�3 �(1232)π�4 �(1232)π , D-wave 52{72 %�5 N ρ�6 N ρ , S=1/2, S-wave seen�7 N ρ , S=3/2, D-wave seen�8 N(1440)π 3{9 %�9 N γ , heliity=1/2 0.03{0.10 %�(1620) BRANCHING RATIOS�(1620) BRANCHING RATIOS�(1620) BRANCHING RATIOS�(1620) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT25 to 35 (≈ 30) OUR ESTIMATE25 to 35 (≈ 30) OUR ESTIMATE25 to 35 (≈ 30) OUR ESTIMATE25 to 35 (≈ 30) OUR ESTIMATE28 ±3 SOKHOYAN 15A DPWA Multihannel33 ±2 1 SHRESTHA 12A DPWA Multihannel31.5±0.1 1 ARNDT 06 DPWA πN → πN, ηN25 ±3 CUTKOSKY 80 IPWA πN → πN35 ±6 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •28 ±3 ANISOVICH 12A DPWA Multihannel34 ±1 PENNER 02C DPWA Multihannel45 ±5 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π ,D-wave)/�total �4/��(�(1232)π ,D-wave)/�total �4/��(�(1232)π ,D-wave)/�total �4/��(�(1232)π ,D-wave)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT62±10 SOKHOYAN 15A DPWA Multihannel32± 2 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •60±17 ANISOVICH 12A DPWA Multihannel39± 2 VRANA 00 DPWA Multihannel1 Statistial error only.�(N ρ , S=1/2, S-wave)/�total �6/��(N ρ , S=1/2, S-wave)/�total �6/��(N ρ , S=1/2, S-wave)/�total �6/��(N ρ , S=1/2, S-wave)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT26±2 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •14±3 VRANA 00 DPWA Multihannel1 Statistial error only.�(N ρ , S=3/2,D-wave)/�total �7/��(N ρ , S=3/2,D-wave)/�total �7/��(N ρ , S=3/2,D-wave)/�total �7/��(N ρ , S=3/2,D-wave)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •2±1 VRANA 00 DPWA Multihannel�(N(1440)π)/�total �8/��(N(1440)π)/�total �8/��(N(1440)π)/�total �8/��(N(1440)π)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT6±3 SOKHOYAN 15A DPWA Multihannel9±1 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(1620) PHOTON DECAY AMPLITUDES AT THE POLE�(1620) PHOTON DECAY AMPLITUDES AT THE POLE�(1620) PHOTON DECAY AMPLITUDES AT THE POLE�(1620) PHOTON DECAY AMPLITUDES AT THE POLE�(1620) → N γ , heliity-1/2 amplitude A1/2�(1620) → N γ , heliity-1/2 amplitude A1/2�(1620) → N γ , heliity-1/2 amplitude A1/2�(1620) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.054±0.007 −6 ± 7 SOKHOYAN 15A DPWA Multihannel
−0.028+0.006

−0.002 −166+1
−4 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.014 26 ROENCHEN 15A DPWA Multihannel



1698169816981698BaryonPartile Listings�(1620),�(1700)�(1620) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1620) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1620) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1620) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1620) → N γ , heliity-1/2 amplitude A1/2�(1620) → N γ , heliity-1/2 amplitude A1/2�(1620) → N γ , heliity-1/2 amplitude A1/2�(1620) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.030 to 0.060 (≈ 0.050) OUR ESTIMATE0.030 to 0.060 (≈ 0.050) OUR ESTIMATE0.030 to 0.060 (≈ 0.050) OUR ESTIMATE0.030 to 0.060 (≈ 0.050) OUR ESTIMATE0.055±0.007 SOKHOYAN 15A DPWA Multihannel0.029±0.003 1 WORKMAN 12A DPWA γN → Nπ0.050±0.002 1 DUGGER 07 DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.052±0.005 ANISOVICH 12A DPWA Multihannel
−0.003±0.003 1 SHRESTHA 12A DPWA Multihannel0.066 DRECHSEL 07 DPWA γN → πN
−0.050 PENNER 02D DPWA Multihannel1 Statistial error only. �(1620) REFERENCES�(1620) REFERENCES�(1620) REFERENCES�(1620) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)DUGGER 07 PR C76 025211 M. Dugger et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(1700) 3/2− I (JP ) = 32 (32−) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(1700) POLE POSITION�(1700) POLE POSITION�(1700) POLE POSITION�(1700) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1640 to 1690 (≈ 1665) OUR ESTIMATE1640 to 1690 (≈ 1665) OUR ESTIMATE1640 to 1690 (≈ 1665) OUR ESTIMATE1640 to 1690 (≈ 1665) OUR ESTIMATE1685±10 SOKHOYAN 15A DPWA Multihannel1643± 6±3 1 SVARC 14 L+P πN → πN1675±25 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1677 ROENCHEN 15A DPWA Multihannel1685±10 GUTZ 14 DPWA Multihannel1680±10 ANISOVICH 12A DPWA Multihannel1656 SHRESTHA 12A DPWA Multihannel1632 ARNDT 06 DPWA πN → πN, ηN1726 VRANA 00 DPWA Multihannel1651 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 300 (≈ 250) OUR ESTIMATE200 to 300 (≈ 250) OUR ESTIMATE200 to 300 (≈ 250) OUR ESTIMATE200 to 300 (≈ 250) OUR ESTIMATE300±15 SOKHOYAN 15A DPWA Multihannel217±10±8 1 SVARC 14 L+P πN → πN220±40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •305 ROENCHEN 15A DPWA Multihannel300±15 GUTZ 14 DPWA Multihannel305±15 ANISOVICH 12A DPWA Multihannel226 SHRESTHA 12A DPWA Multihannel253 ARNDT 06 DPWA πN → πN, ηN118 VRANA 00 DPWA Multihannel159 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.�(1700) ELASTIC POLE RESIDUE�(1700) ELASTIC POLE RESIDUE�(1700) ELASTIC POLE RESIDUE�(1700) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT10 to 40 (≈ 25) OUR ESTIMATE10 to 40 (≈ 25) OUR ESTIMATE10 to 40 (≈ 25) OUR ESTIMATE10 to 40 (≈ 25) OUR ESTIMATE40±6 SOKHOYAN 15A DPWA Multihannel13±1±1 1 SVARC 14 L+P πN → πN13±3 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •24 ROENCHEN 15A DPWA Multihannel40±6 GUTZ 14 DPWA Multihannel42±7 ANISOVICH 12A DPWA Multihannel18 ARNDT 06 DPWA πN → πN, ηN10 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−40 to 0 (≈ − 20) OUR ESTIMATE−40 to 0 (≈ − 20) OUR ESTIMATE−40 to 0 (≈ − 20) OUR ESTIMATE−40 to 0 (≈ − 20) OUR ESTIMATE
− 1 ±10 SOKHOYAN 15A DPWA Multihannel
−30 ± 4±3 1 SVARC 14 L+P πN → πN
−40 ARNDT 06 DPWA πN → πN, ηN
−20 ±25 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 7.3 ROENCHEN 15A DPWA Multihannel
− 1 ±10 GUTZ 14 DPWA Multihannel
− 3 ±15 ANISOVICH 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.�(1700) INELASTIC POLE RESIDUE�(1700) INELASTIC POLE RESIDUE�(1700) INELASTIC POLE RESIDUE�(1700) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(1700) → �ηNormalized residue in N π → �(1700) → �ηNormalized residue in N π → �(1700) → �ηNormalized residue in N π → �(1700) → �ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.12±0.02 −60 ± 12 GUTZ 14 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.12±0.03 −60 ± 15 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1700) → � KNormalized residue in N π → �(1700) → � KNormalized residue in N π → �(1700) → � KNormalized residue in N π → �(1700) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.011 −147 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1700) → N(1535)πNormalized residue in N π → �(1700) → N(1535)πNormalized residue in N π → �(1700) → N(1535)πNormalized residue in N π → �(1700) → N(1535)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.035±0.015 −75 ± 30 GUTZ 14 DPWA MultihannelNormalized residue in N π → �(1700) → �(1232)π, S-waveNormalized residue in N π → �(1700) → �(1232)π, S-waveNormalized residue in N π → �(1700) → �(1232)π, S-waveNormalized residue in N π → �(1700) → �(1232)π, S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.25±0.12 135 ± 45 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.39 151 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1700) → �(1232)π, D-waveNormalized residue in N π → �(1700) → �(1232)π, D-waveNormalized residue in N π → �(1700) → �(1232)π, D-waveNormalized residue in N π → �(1700) → �(1232)π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.12 ±0.06 −160 ± 30 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.054 166 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1700) → N(1520)π, P-waveNormalized residue in N π → �(1700) → N(1520)π, P-waveNormalized residue in N π → �(1700) → N(1520)π, P-waveNormalized residue in N π → �(1700) → N(1520)π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.10±0.03 −10 ± 20 SOKHOYAN 15A DPWA Multihannel�(1700) BREIT-WIGNER MASS�(1700) BREIT-WIGNER MASS�(1700) BREIT-WIGNER MASS�(1700) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1690 to 1730 (≈ 1710) OUR ESTIMATE1690 to 1730 (≈ 1710) OUR ESTIMATE1690 to 1730 (≈ 1710) OUR ESTIMATE1690 to 1730 (≈ 1710) OUR ESTIMATE1715 ±20 SOKHOYAN 15A DPWA Multihannel1691 ± 4 1 SHRESTHA 12A DPWA Multihannel1695.0± 1.3 1 ARNDT 06 DPWA πN → πN, ηN1710 ±30 CUTKOSKY 80 IPWA πN → πN1680 ±70 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1715 ±20 GUTZ 14 DPWA Multihannel1715 +30

−15 ANISOVICH 12A DPWA Multihannel1678 ± 1 PENNER 02C DPWA Multihannel1732 ±23 VRANA 00 DPWA Multihannel1 Statistial error only.�(1700) BREIT-WIGNER WIDTH�(1700) BREIT-WIGNER WIDTH�(1700) BREIT-WIGNER WIDTH�(1700) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT220 to 380 (≈ 300) OUR ESTIMATE220 to 380 (≈ 300) OUR ESTIMATE220 to 380 (≈ 300) OUR ESTIMATE220 to 380 (≈ 300) OUR ESTIMATE300 ±25 SOKHOYAN 15A DPWA Multihannel248 ± 9 1 SHRESTHA 12A DPWA Multihannel375.5± 7.0 1 ARNDT 06 DPWA πN → πN, ηN280 ±80 CUTKOSKY 80 IPWA πN → πN230 ±80 HOEHLER 79 IPWA πN → πN



1699169916991699See key on page 885 BaryonPartile Listings�(1700)
• • • We do not use the following data for averages, �ts, limits, et. • • •300 ±25 GUTZ 14 DPWA Multihannel310 +40

−15 ANISOVICH 12A DPWA Multihannel606 ±15 PENNER 02C DPWA Multihannel119 ±70 VRANA 00 DPWA Multihannel1 Statistial error only. �(1700) DECAY MODES�(1700) DECAY MODES�(1700) DECAY MODES�(1700) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 10{20 %�2 N ππ 10{55 %�3 �(1232)π 10{50 %�4 �(1232)π , S-wave 5{35 %�5 �(1232)π , D-wave 4{16 %�6 N ρ�7 N ρ , S=3/2, S-wave seen�8 N(1520)π , P-wave 1{5 %�9 N(1535)π 0.5{1.5 %�10 �(1232)η 3{7 %�11 N γ 0.22{0.60 %�12 N γ , heliity=1/2 0.12{0.30 %�13 N γ , heliity=3/2 0.10{0.30 %�(1700) BRANCHING RATIOS�(1700) BRANCHING RATIOS�(1700) BRANCHING RATIOS�(1700) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT10 to 20 OUR ESTIMATE10 to 20 OUR ESTIMATE10 to 20 OUR ESTIMATE10 to 20 OUR ESTIMATE22 ±4 SOKHOYAN 15A DPWA Multihannel14 ±1 1 SHRESTHA 12A DPWA Multihannel15.6±0.1 1 ARNDT 06 DPWA πN → πN, ηN12 ±3 CUTKOSKY 80 IPWA πN → πN20 ±3 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •22 ±4 GUTZ 14 DPWA Multihannel22 ±4 ANISOVICH 12A DPWA Multihannel14 ±1 PENNER 02C DPWA Multihannel5 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π , S-wave)/�total �4/��(�(1232)π , S-wave)/�total �4/��(�(1232)π , S-wave)/�total �4/��(�(1232)π , S-wave)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT20±15 SOKHOYAN 15A DPWA Multihannel54± 3 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •20+25

−13 ANISOVICH 12A DPWA Multihannel90± 2 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT10± 6 SOKHOYAN 15A DPWA Multihannel1± 1 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •12+14

− 7 ANISOVICH 12A DPWA Multihannel4± 1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N ρ , S=3/2, S-wave)/�total �7/��(N ρ , S=3/2, S-wave)/�total �7/��(N ρ , S=3/2, S-wave)/�total �7/��(N ρ , S=3/2, S-wave)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT30±3 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N(1520)π , P-wave)/�total �8/��(N(1520)π , P-wave)/�total �8/��(N(1520)π , P-wave)/�total �8/��(N(1520)π , P-wave)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT3±2 SOKHOYAN 15A DPWA Multihannel�(N(1535)π)/�total �9/��(N(1535)π)/�total �9/��(N(1535)π)/�total �9/��(N(1535)π)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT1.0±0.5 GUTZ 14 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •4 ±2 HORN 08A DPWA Multihannel

�(�(1232)η)/�total �10/��(�(1232)η)/�total �10/��(�(1232)η)/�total �10/��(�(1232)η)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT5±2 GUTZ 14 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •5±2 ANISOVICH 12A DPWA Multihannel�(N(1535)π)/�(�(1232)η) �9/�10�(N(1535)π)/�(�(1232)η) �9/�10�(N(1535)π)/�(�(1232)η) �9/�10�(N(1535)π)/�(�(1232)η) �9/�10VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.67 KASHEVAROV 09 CBAL γ p → pπ0 η�(1700) PHOTON DECAY AMPLITUDES AT THE POLE�(1700) PHOTON DECAY AMPLITUDES AT THE POLE�(1700) PHOTON DECAY AMPLITUDES AT THE POLE�(1700) PHOTON DECAY AMPLITUDES AT THE POLE�(1700) → N γ , heliity-1/2 amplitude A1/2�(1700) → N γ , heliity-1/2 amplitude A1/2�(1700) → N γ , heliity-1/2 amplitude A1/2�(1700) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.175±0.020 50 ± 10 SOKHOYAN 15A DPWA Multihannel0.109±0.010 −21+12

− 6 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •0.123 1.1 ROENCHEN 15A DPWA Multihannel�(1700) → N γ , heliity-3/2 amplitude A3/2�(1700) → N γ , heliity-3/2 amplitude A3/2�(1700) → N γ , heliity-3/2 amplitude A3/2�(1700) → N γ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.180±0.020 45 ± 10 SOKHOYAN 15A DPWA Multihannel0.111+0.027

−0.006 12+ 9
−11 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.124 22 ROENCHEN 15A DPWA Multihannel�(1700) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1700) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1700) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1700) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1700) → N γ , heliity-1/2 amplitude A1/2�(1700) → N γ , heliity-1/2 amplitude A1/2�(1700) → N γ , heliity-1/2 amplitude A1/2�(1700) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.100 to 0.160 (≈ 0.130) OUR ESTIMATE0.100 to 0.160 (≈ 0.130) OUR ESTIMATE0.100 to 0.160 (≈ 0.130) OUR ESTIMATE0.100 to 0.160 (≈ 0.130) OUR ESTIMATE0.165±0.020 SOKHOYAN 15A DPWA Multihannel0.132±0.005 1 DUGGER 13 DPWA γN → πN0.105±0.005 1 WORKMAN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.165±0.020 GUTZ 14 DPWA Multihannel0.160±0.020 ANISOVICH 12A DPWA Multihannel0.058±0.010 1 SHRESTHA 12A DPWA Multihannel0.226 DRECHSEL 07 DPWA γN → πN0.125±0.003 DUGGER 07 DPWA γN → πN0.096 PENNER 02D DPWA Multihannel1 Statistial error only.�(1700) → N γ , heliity-3/2 amplitude A3/2�(1700) → N γ , heliity-3/2 amplitude A3/2�(1700) → N γ , heliity-3/2 amplitude A3/2�(1700) → N γ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.090 to 0.170 (≈ 0.130) OUR ESTIMATE0.090 to 0.170 (≈ 0.130) OUR ESTIMATE0.090 to 0.170 (≈ 0.130) OUR ESTIMATE0.090 to 0.170 (≈ 0.130) OUR ESTIMATE0.170±0.025 SOKHOYAN 15A DPWA Multihannel0.108±0.005 1 DUGGER 13 DPWA γN → πN0.092±0.004 1 WORKMAN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.170±0.025 GUTZ 14 DPWA Multihannel0.165±0.025 ANISOVICH 12A DPWA Multihannel0.097±0.008 1 SHRESTHA 12A DPWA Multihannel0.210 DRECHSEL 07 DPWA γN → πN0.105±0.003 DUGGER 07 DPWA γN → πN0.154 PENNER 02D DPWA Multihannel1 Statistial error only. �(1700) REFERENCES�(1700) REFERENCES�(1700) REFERENCES�(1700) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)DUGGER 13 PR C88 065203 M. Dugger et al. (JLab CLAS Collab.)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)KASHEVAROV 09 EPJ A42 141 V.L. Kashevarov et al. (MAMI Crystal Ball/TAPS)HORN 08A EPJ A38 173 I. Horn et al. (CB-ELSA Collab.)Also PRL 101 202002 I. Horn et al. (CB-ELSA Collab.)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)DUGGER 07 PR C76 025211 M. Dugger et al. (JLab CLAS Collab.)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)



1700170017001700BaryonPartile Listings�(1700),�(1750),�(1900)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(1750) 1/2+ I (JP ) = 32 (12+) Status: ∗OMITTED FROM SUMMARY TABLE�(1750) POLE POSITION�(1750) POLE POSITION�(1750) POLE POSITION�(1750) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1748 ARNDT 04 DPWA πN → πN, ηN1714 VRANA 00 DPWA Multihannel
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •524 ARNDT 04 DPWA πN → πN, ηN68 VRANA 00 DPWA Multihannel�(1750) ELASTIC POLE RESIDUE�(1750) ELASTIC POLE RESIDUE�(1750) ELASTIC POLE RESIDUE�(1750) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •48 ARNDT 04 DPWA πN → πN, ηNPHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •158 ARNDT 04 DPWA πN → πN, ηN�(1750) BREIT-WIGNER MASS�(1750) BREIT-WIGNER MASS�(1750) BREIT-WIGNER MASS�(1750) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1712± 1 PENNER 02C DPWA Multihannel1721±61 VRANA 00 DPWA Multihannel�(1750) BREIT-WIGNER WIDTH�(1750) BREIT-WIGNER WIDTH�(1750) BREIT-WIGNER WIDTH�(1750) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •643±17 PENNER 02C DPWA Multihannel70±50 VRANA 00 DPWA Multihannel�(1750) DECAY MODES�(1750) DECAY MODES�(1750) DECAY MODES�(1750) DECAY MODESMode Fration (�i /�)�1 N π seen�2 N ππ�3 N(1440)π seen�4 � K seen�(1750) BRANCHING RATIOS�(1750) BRANCHING RATIOS�(1750) BRANCHING RATIOS�(1750) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •1±1 PENNER 02C DPWA Multihannel6±9 VRANA 00 DPWA Multihannel�(N(1440)π)/�total �3/��(N(1440)π)/�total �3/��(N(1440)π)/�total �3/��(N(1440)π)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •83±1 VRANA 00 DPWA Multihannel�(� K)/�total �4/��(� K)/�total �4/��(� K)/�total �4/��(� K)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.1±0.1 PENNER 02C DPWA Multihannel

�(1750) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1750) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1750) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1750) BREIT-WIGNER PHOTON DECAY AMPLITUDESPapers on γN amplitudes predating 1981 may be found in our 2006 edition,Journal of Physis G33G33G33G33 1 (2006).�(1750) → N γ , heliity-1/2 amplitude A1/2�(1750) → N γ , heliity-1/2 amplitude A1/2�(1750) → N γ , heliity-1/2 amplitude A1/2�(1750) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.053 PENNER 02D DPWA Multihannel�(1750) REFERENCES�(1750) REFERENCES�(1750) REFERENCES�(1750) REFERENCESPDG 06 JP G33 1 W.-M. Yao et al. (PDG Collab.)ARNDT 04 PR C69 035213 R.A. Arndt et al. (GWU, TRIU)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)�(1900) 1/2− I (JP ) = 32 (12−) Status: ∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(1900) POLE POSITION�(1900) POLE POSITION�(1900) POLE POSITION�(1900) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1830 to 1900 (≈ 1865) OUR ESTIMATE1830 to 1900 (≈ 1865) OUR ESTIMATE1830 to 1900 (≈ 1865) OUR ESTIMATE1830 to 1900 (≈ 1865) OUR ESTIMATE1845±20 SOKHOYAN 15A DPWA Multihannel1865±35±19 1 SVARC 14 L+P πN → πN1870±40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1845±20 GUTZ 14 DPWA Multihannel1845±25 ANISOVICH 12A DPWA Multihannel1844 SHRESTHA 12A DPWA Multihannel1795 VRANA 00 DPWA Multihannel1780 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT180 to 300 (≈ 240) OUR ESTIMATE180 to 300 (≈ 240) OUR ESTIMATE180 to 300 (≈ 240) OUR ESTIMATE180 to 300 (≈ 240) OUR ESTIMATE295±35 SOKHOYAN 15A DPWA Multihannel187±50±19 1 SVARC 14 L+P πN → πN180±50 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •295±35 GUTZ 14 DPWA Multihannel300±45 ANISOVICH 12A DPWA Multihannel223 SHRESTHA 12A DPWA Multihannel58 VRANA 00 DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.�(1900) ELASTIC POLE RESIDUE�(1900) ELASTIC POLE RESIDUE�(1900) ELASTIC POLE RESIDUE�(1900) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT8 to 14 (≈ 11) OUR ESTIMATE8 to 14 (≈ 11) OUR ESTIMATE8 to 14 (≈ 11) OUR ESTIMATE8 to 14 (≈ 11) OUR ESTIMATE11±2 SOKHOYAN 15A DPWA Multihannel11±4±2 1 SVARC 14 L+P πN → πN10±3 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •11±2 GUTZ 14 DPWA Multihannel10±3 ANISOVICH 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−115±20 SOKHOYAN 15A DPWA Multihannel20±27±19 1 SVARC 14 L+P πN → πN+ 20±40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−115±20 GUTZ 14 DPWA Multihannel
−125±20 ANISOVICH 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.�(1900) INELASTIC POLE RESIDUE�(1900) INELASTIC POLE RESIDUE�(1900) INELASTIC POLE RESIDUE�(1900) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(1900) → � KNormalized residue in N π → �(1900) → � KNormalized residue in N π → �(1900) → � KNormalized residue in N π → �(1900) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.07±0.02 −50 ± 30 ANISOVICH 12A DPWA Multihannel



1701170117011701See key on page 885 BaryonPartile Listings�(1900),�(1905)Normalized residue in N π → �(1900) → �π, D-waveNormalized residue in N π → �(1900) → �π, D-waveNormalized residue in N π → �(1900) → �π, D-waveNormalized residue in N π → �(1900) → �π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.18±0.10 105 ± 25 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.12+0.08

−0.05 110 ± 20 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1900) → �(1232)ηNormalized residue in N π → �(1900) → �(1232)ηNormalized residue in N π → �(1900) → �(1232)ηNormalized residue in N π → �(1900) → �(1232)ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.013±0.006 unde�ned GUTZ 14 DPWA MultihannelNormalized residue in N π → �(1900) → N(1440)πNormalized residue in N π → �(1900) → N(1440)πNormalized residue in N π → �(1900) → N(1440)πNormalized residue in N π → �(1900) → N(1440)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.11±0.06 115 ± 30 SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → �(1900) → N(1520)πNormalized residue in N π → �(1900) → N(1520)πNormalized residue in N π → �(1900) → N(1520)πNormalized residue in N π → �(1900) → N(1520)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.06±0.03 unde�ned SOKHOYAN 15A DPWA Multihannel�(1900) BREIT-WIGNER MASS�(1900) BREIT-WIGNER MASS�(1900) BREIT-WIGNER MASS�(1900) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1840 to 1920 (≈ 1860) OUR ESTIMATE1840 to 1920 (≈ 1860) OUR ESTIMATE1840 to 1920 (≈ 1860) OUR ESTIMATE1840 to 1920 (≈ 1860) OUR ESTIMATE1840±20 SOKHOYAN 15A DPWA Multihannel1868±12 1 SHRESTHA 12A DPWA Multihannel1890±50 CUTKOSKY 80 IPWA πN → πN1908±30 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1840±20 GUTZ 14 DPWA Multihannel1840±30 ANISOVICH 12A DPWA Multihannel1802±87 VRANA 00 DPWA Multihannel1 Statistial error only.�(1900) BREIT-WIGNER WIDTH�(1900) BREIT-WIGNER WIDTH�(1900) BREIT-WIGNER WIDTH�(1900) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT180 to 320 (≈ 250) OUR ESTIMATE180 to 320 (≈ 250) OUR ESTIMATE180 to 320 (≈ 250) OUR ESTIMATE180 to 320 (≈ 250) OUR ESTIMATE295±30 SOKHOYAN 15A DPWA Multihannel234±27 1 SHRESTHA 12A DPWA Multihannel170±50 CUTKOSKY 80 IPWA πN → πN140±40 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •295±30 GUTZ 14 DPWA Multihannel300±45 ANISOVICH 12A DPWA Multihannel48±45 VRANA 00 DPWA Multihannel1 Statistial error only. �(1900) DECAY MODES�(1900) DECAY MODES�(1900) DECAY MODES�(1900) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 4{12 %�2 � K seen�3 N ππ 45{85 %�4 �(1232)π�5 �(1232)π , D-wave 30{70 %�6 N ρ�7 N ρ , S=1/2, S-wave 8{16 %�8 N ρ , S=3/2, D-wave 18{28 %�9 N(1440)π 8{32 %�10 N(1520)π 2{10 %�11 �(1232)η 0{2 %�12 N γ , heliity=1/2 0.06{0.43 %�(1900) BRANCHING RATIOS�(1900) BRANCHING RATIOS�(1900) BRANCHING RATIOS�(1900) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT4 to 12 (≈ 8) OUR ESTIMATE4 to 12 (≈ 8) OUR ESTIMATE4 to 12 (≈ 8) OUR ESTIMATE4 to 12 (≈ 8) OUR ESTIMATE7± 2 SOKHOYAN 15A DPWA Multihannel8± 1 1 SHRESTHA 12A DPWA Multihannel10± 3 CUTKOSKY 80 IPWA πN → πN8± 4 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •7± 2 GUTZ 14 DPWA Multihannel7± 3 ANISOVICH 12A DPWA Multihannel33±10 VRANA 00 DPWA Multihannel1 Statistial error only.

�(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT50±20 SOKHOYAN 15A DPWA Multihannel56± 6 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •15+50

−10 ANISOVICH 12A DPWA Multihannel28± 1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N ρ , S=1/2, S-wave)/�total �7/��(N ρ , S=1/2, S-wave)/�total �7/��(N ρ , S=1/2, S-wave)/�total �7/��(N ρ , S=1/2, S-wave)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT12±4 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •30±2 VRANA 00 DPWA Multihannel1 Statistial error only.�(N ρ , S=3/2,D-wave)/�total �8/��(N ρ , S=3/2,D-wave)/�total �8/��(N ρ , S=3/2,D-wave)/�total �8/��(N ρ , S=3/2,D-wave)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT23±5 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •5±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N(1440)π)/�total �9/��(N(1440)π)/�total �9/��(N(1440)π)/�total �9/��(N(1440)π)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT20±12 SOKHOYAN 15A DPWA Multihannel
< 1 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •4± 1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N(1520)π)/�total �10/��(N(1520)π)/�total �10/��(N(1520)π)/�total �10/��(N(1520)π)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT6±4 SOKHOYAN 15A DPWA Multihannel�(�(1232)η)/�total �11/��(�(1232)η)/�total �11/��(�(1232)η)/�total �11/��(�(1232)η)/�total �11/�VALUE (%) DOCUMENT ID TECN COMMENT1±1 GUTZ 14 DPWA Multihannel�(1900) PHOTON DECAY AMPLITUDES AT THE POLE�(1900) PHOTON DECAY AMPLITUDES AT THE POLE�(1900) PHOTON DECAY AMPLITUDES AT THE POLE�(1900) PHOTON DECAY AMPLITUDES AT THE POLE�(1900) → N γ , heliity-1/2 amplitude A1/2�(1900) → N γ , heliity-1/2 amplitude A1/2�(1900) → N γ , heliity-1/2 amplitude A1/2�(1900) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.064±0.015 60 ± 20 SOKHOYAN 15A DPWA Multihannel�(1900) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1900) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1900) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1900) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1900) → N γ , heliity-1/2 amplitude A1/2�(1900) → N γ , heliity-1/2 amplitude A1/2�(1900) → N γ , heliity-1/2 amplitude A1/2�(1900) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.065±0.015 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.057±0.014 GUTZ 14 DPWA Multihannel
−0.082±0.009 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only. �(1900) REFERENCES�(1900) REFERENCES�(1900) REFERENCES�(1900) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(1905) 5/2+ I (JP ) = 32 (52+) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(1905) POLE POSITION�(1905) POLE POSITION�(1905) POLE POSITION�(1905) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1770 to 1830 (≈ 1800) OUR ESTIMATE1770 to 1830 (≈ 1800) OUR ESTIMATE1770 to 1830 (≈ 1800) OUR ESTIMATE1770 to 1830 (≈ 1800) OUR ESTIMATE1800± 6 SOKHOYAN 15A DPWA Multihannel1752± 3±2 1 SVARC 14 L+P πN → πN1830±40 CUTKOSKY 80 IPWA πN → πN



1702170217021702BaryonPartile Listings�(1905)
• • • We do not use the following data for averages, �ts, limits, et. • • •1795 ROENCHEN 15A DPWA Multihannel1800± 6 GUTZ 14 DPWA Multihannel1805±10 ANISOVICH 12A DPWA Multihannel1769 SHRESTHA 12A DPWA Multihannel1819 ARNDT 06 DPWA πN → πN, ηN1793 VRANA 00 DPWA Multihannel1829 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT260 to 340 (≈ 300) OUR ESTIMATE260 to 340 (≈ 300) OUR ESTIMATE260 to 340 (≈ 300) OUR ESTIMATE260 to 340 (≈ 300) OUR ESTIMATE290±15 SOKHOYAN 15A DPWA Multihannel346± 6±2 1 SVARC 14 L+P πN → πN280±60 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •247 ROENCHEN 15A DPWA Multihannel290±15 GUTZ 14 DPWA Multihannel300±15 ANISOVICH 12A DPWA Multihannel239 SHRESTHA 12A DPWA Multihannel247 ARNDT 06 DPWA πN → πN, ηN302 VRANA 00 DPWA Multihannel303 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.�(1905) ELASTIC POLE RESIDUE�(1905) ELASTIC POLE RESIDUE�(1905) ELASTIC POLE RESIDUE�(1905) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT15 to 25 (≈ 20) OUR ESTIMATE15 to 25 (≈ 20) OUR ESTIMATE15 to 25 (≈ 20) OUR ESTIMATE15 to 25 (≈ 20) OUR ESTIMATE19 ±2 SOKHOYAN 15A DPWA Multihannel24 ±1±1 1 SVARC 14 L+P πN → πN25 ±8 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •5.3 ROENCHEN 15A DPWA Multihannel19 ±2 GUTZ 14 DPWA Multihannel20 ±2 ANISOVICH 12A DPWA Multihannel15 ARNDT 06 DPWA πN → πN, ηN25 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−120 to −30 (≈ − 50) OUR ESTIMATE−120 to −30 (≈ − 50) OUR ESTIMATE−120 to −30 (≈ − 50) OUR ESTIMATE−120 to −30 (≈ − 50) OUR ESTIMATE
− 45± 4 SOKHOYAN 15A DPWA Multihannel
−114± 1±2 1 SVARC 14 L+P πN → πN
− 50±20 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 89 ROENCHEN 15A DPWA Multihannel
− 45± 4 GUTZ 14 DPWA Multihannel
− 44± 5 ANISOVICH 12A DPWA Multihannel
− 30 ARNDT 06 DPWA πN → πN, ηN1Fit to the amplitudes of HOEHLER 79.�(1905) INELASTIC POLE RESIDUE�(1905) INELASTIC POLE RESIDUE�(1905) INELASTIC POLE RESIDUE�(1905) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(1905) → �π, P-waveNormalized residue in N π → �(1905) → �π, P-waveNormalized residue in N π → �(1905) → �π, P-waveNormalized residue in N π → �(1905) → �π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.19 ±0.07 10 ± 30 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0870 72 ROENCHEN 15A DPWA Multihannel0.25 ±0.06 0 ± 15 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1905) → �π, F-waveNormalized residue in N π → �(1905) → �π, F-waveNormalized residue in N π → �(1905) → �π, F-waveNormalized residue in N π → �(1905) → �π, F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.009 64 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1905) → � KNormalized residue in N π → �(1905) → � KNormalized residue in N π → �(1905) → � KNormalized residue in N π → �(1905) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 −155 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1905) → N(1535)πNormalized residue in N π → �(1905) → N(1535)πNormalized residue in N π → �(1905) → N(1535)πNormalized residue in N π → �(1905) → N(1535)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.025±0.010 130 ± 35 GUTZ 14 DPWA MultihannelNormalized residue in N π → �(1905) → �(1232)ηNormalized residue in N π → �(1905) → �(1232)ηNormalized residue in N π → �(1905) → �(1232)ηNormalized residue in N π → �(1905) → �(1232)ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.07±0.02 40 ± 20 GUTZ 14 DPWA Multihannel

�(1905) BREIT-WIGNER MASS�(1905) BREIT-WIGNER MASS�(1905) BREIT-WIGNER MASS�(1905) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1855 to 1910 (≈ 1880) OUR ESTIMATE1855 to 1910 (≈ 1880) OUR ESTIMATE1855 to 1910 (≈ 1880) OUR ESTIMATE1855 to 1910 (≈ 1880) OUR ESTIMATE1856 ± 6 SOKHOYAN 15A DPWA Multihannel1818 ± 8 1 SHRESTHA 12A DPWA Multihannel1857.8± 1.6 1 ARNDT 06 DPWA πN → πN, ηN1910 ±30 CUTKOSKY 80 IPWA πN → πN1905 ±20 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1856 ± 6 GUTZ 14 DPWA Multihannel1861 ± 6 ANISOVICH 12A DPWA Multihannel1873 ±77 VRANA 00 DPWA Multihannel1 Statistial error only.�(1905) BREIT-WIGNER WIDTH�(1905) BREIT-WIGNER WIDTH�(1905) BREIT-WIGNER WIDTH�(1905) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT270 to 400 (≈ 330) OUR ESTIMATE270 to 400 (≈ 330) OUR ESTIMATE270 to 400 (≈ 330) OUR ESTIMATE270 to 400 (≈ 330) OUR ESTIMATE325 ± 15 SOKHOYAN 15A DPWA Multihannel278 ± 18 1 SHRESTHA 12A DPWA Multihannel320.6± 8.6 1 ARNDT 06 DPWA πN → πN, ηN400 ±100 CUTKOSKY 80 IPWA πN → πN260 ± 20 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •325 ± 15 GUTZ 14 DPWA Multihannel335 ± 18 ANISOVICH 12A DPWA Multihannel461 ±111 VRANA 00 DPWA Multihannel1 Statistial error only. �(1905) DECAY MODES�(1905) DECAY MODES�(1905) DECAY MODES�(1905) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 9{15 %�2 N ππ�3 �(1232)π 80{100 %�4 �(1232)π , P-wave 23{43 %�5 �(1232)π , F-wave 56{72 %�6 N ρ�7 N ρ , S=3/2, P-wave seen�8 N(1535)π < 1 %�9 N(1680)π , P-wave 5{15 %�10 �(1232)η 2{6 %�11 N γ 0.012{0.036 %�12 N γ , heliity=1/2 0.002{0.006 %�13 N γ , heliity=3/2 0.01{0.03 %�(1905) BRANCHING RATIOS�(1905) BRANCHING RATIOS�(1905) BRANCHING RATIOS�(1905) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT9 to 15 (≈ 12) OUR ESTIMATE9 to 15 (≈ 12) OUR ESTIMATE9 to 15 (≈ 12) OUR ESTIMATE9 to 15 (≈ 12) OUR ESTIMATE13 ±2 SOKHOYAN 15A DPWA Multihannel6 ±1 1 SHRESTHA 12A DPWA Multihannel12.2±0.1 1 ARNDT 06 DPWA πN → πN, ηN8 ±3 CUTKOSKY 80 IPWA πN → πN15 ±2 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •13 ±2 GUTZ 14 DPWA Multihannel13 ±2 ANISOVICH 12A DPWA Multihannel9 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π , P-wave)/�total �4/��(�(1232)π , P-wave)/�total �4/��(�(1232)π , P-wave)/�total �4/��(�(1232)π , P-wave)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT33±10 SOKHOYAN 15A DPWA Multihannel28± 7 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •45±14 ANISOVICH 12A DPWA Multihannel23± 1 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π , F-wave)/�total �5/��(�(1232)π , F-wave)/�total �5/��(�(1232)π , F-wave)/�total �5/��(�(1232)π , F-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT64±8 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •44±1 VRANA 00 DPWA Multihannel



1703170317031703See key on page 885 BaryonPartile Listings�(1905),�(1910)1Statistial error only.�(N ρ , S=3/2,P-wave)/�total �7/��(N ρ , S=3/2,P-wave)/�total �7/��(N ρ , S=3/2,P-wave)/�total �7/��(N ρ , S=3/2,P-wave)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT
< 6 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •24±1 VRANA 00 DPWA Multihannel�(N(1535)π)/�total �8/��(N(1535)π)/�total �8/��(N(1535)π)/�total �8/��(N(1535)π)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT
<1 GUTZ 14 DPWA Multihannel�(N(1680)π , P-wave)/�total �9/��(N(1680)π , P-wave)/�total �9/��(N(1680)π , P-wave)/�total �9/��(N(1680)π , P-wave)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT10±5 SOKHOYAN 15A DPWA Multihannel�(�(1232)η)/�total �10/��(�(1232)η)/�total �10/��(�(1232)η)/�total �10/��(�(1232)η)/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT4±2 GUTZ 14 DPWA Multihannel�(1905) PHOTON DECAY AMPLITUDES AT THE POLE�(1905) PHOTON DECAY AMPLITUDES AT THE POLE�(1905) PHOTON DECAY AMPLITUDES AT THE POLE�(1905) PHOTON DECAY AMPLITUDES AT THE POLE�(1905) → N γ , heliity-1/2 amplitude A1/2�(1905) → N γ , heliity-1/2 amplitude A1/2�(1905) → N γ , heliity-1/2 amplitude A1/2�(1905) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.025±0.005 −28 ± 12 SOKHOYAN 15A DPWA Multihannel0.013+0.013

−0.005 64+72
−36 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.053 89 ROENCHEN 15A DPWA Multihannel�(1905) → N γ , heliity-3/2 amplitude A3/2�(1905) → N γ , heliity-3/2 amplitude A3/2�(1905) → N γ , heliity-3/2 amplitude A3/2�(1905) → N γ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.050±0.004 5 ± 10 SOKHOYAN 15A DPWA Multihannel0.072±0.016 113+13

− 7 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.030 80 ROENCHEN 15A DPWA Multihannel�(1905) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1905) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1905) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1905) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1905) → N γ , heliity-1/2 amplitude A1/2�(1905) → N γ , heliity-1/2 amplitude A1/2�(1905) → N γ , heliity-1/2 amplitude A1/2�(1905) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.017 to 0.027 (≈ 0.022) OUR ESTIMATE0.017 to 0.027 (≈ 0.022) OUR ESTIMATE0.017 to 0.027 (≈ 0.022) OUR ESTIMATE0.017 to 0.027 (≈ 0.022) OUR ESTIMATE0.025±0.005 SOKHOYAN 15A DPWA Multihannel0.020±0.002 1 DUGGER 13 DPWA γN → πN0.019±0.002 1 WORKMAN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.025±0.005 GUTZ 14 DPWA Multihannel0.025±0.004 ANISOVICH 12A DPWA Multihannel0.066±0.018 1 SHRESTHA 12A DPWA Multihannel0.018 DRECHSEL 07 DPWA γN → πN1Statistial error only.�(1905) → N γ , heliity-3/2 amplitude A3/2�(1905) → N γ , heliity-3/2 amplitude A3/2�(1905) → N γ , heliity-3/2 amplitude A3/2�(1905) → N γ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.055 to −0.035 (≈ − 0.045) OUR ESTIMATE−0.055 to −0.035 (≈ − 0.045) OUR ESTIMATE−0.055 to −0.035 (≈ − 0.045) OUR ESTIMATE−0.055 to −0.035 (≈ − 0.045) OUR ESTIMATE
−0.050±0.005 SOKHOYAN 15A DPWA Multihannel
−0.049±0.005 1 DUGGER 13 DPWA γN → πN
−0.038±0.004 WORKMAN 12A DPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.050±0.005 GUTZ 14 DPWA Multihannel
−0.049±0.004 ANISOVICH 12A DPWA Multihannel
−0.223±0.029 1 SHRESTHA 12A DPWA Multihannel
−0.028 DRECHSEL 07 DPWA γN → πN1Statistial error only. �(1905) REFERENCES�(1905) REFERENCES�(1905) REFERENCES�(1905) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)DUGGER 13 PR C88 065203 M. Dugger et al. (JLab CLAS Collab.)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)

CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(1910) 1/2+ I (JP ) = 32 (12+) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(1910) POLE POSITION�(1910) POLE POSITION�(1910) POLE POSITION�(1910) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1830 to 1890 (≈ 1860) OUR ESTIMATE1830 to 1890 (≈ 1860) OUR ESTIMATE1830 to 1890 (≈ 1860) OUR ESTIMATE1830 to 1890 (≈ 1860) OUR ESTIMATE1840±40 SOKHOYAN 15A DPWA Multihannel1896±11 1 SVARC 14 L+P πN → πN1880±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1799 ROENCHEN 15A DPWA Multihannel1840±40 GUTZ 14 DPWA Multihannel1850±40 ANISOVICH 12A DPWA Multihannel1910 SHRESTHA 12A DPWA Multihannel1771 ARNDT 06 DPWA πN → πN, ηN1880 VRANA 00 DPWA Multihannel1874 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE370±60 SOKHOYAN 15A DPWA Multihannel302±22 1 SVARC 14 L+P πN → πN200±40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •648 ROENCHEN 15A DPWA Multihannel370±60 GUTZ 14 DPWA Multihannel350±45 ANISOVICH 12A DPWA Multihannel199 SHRESTHA 12A DPWA Multihannel479 ARNDT 06 DPWA πN → πN, ηN496 VRANA 00 DPWA Multihannel283 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.�(1910) ELASTIC POLE RESIDUE�(1910) ELASTIC POLE RESIDUE�(1910) ELASTIC POLE RESIDUE�(1910) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT20 to 30 (≈ 25) OUR ESTIMATE20 to 30 (≈ 25) OUR ESTIMATE20 to 30 (≈ 25) OUR ESTIMATE20 to 30 (≈ 25) OUR ESTIMATE25±6 SOKHOYAN 15A DPWA Multihannel29±2 1 SVARC 14 L+P πN → πN20±4 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •90 ROENCHEN 15A DPWA Multihannel25±6 GUTZ 14 DPWA Multihannel24±6 ANISOVICH 12A DPWA Multihannel45 ARNDT 06 DPWA πN → πN, ηN38 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−180 to −80 (≈ − 130) OUR ESTIMATE−180 to −80 (≈ − 130) OUR ESTIMATE−180 to −80 (≈ − 130) OUR ESTIMATE−180 to −80 (≈ − 130) OUR ESTIMATE
−155±30 SOKHOYAN 15A DPWA Multihannel
− 83± 4±1 1 SVARC 14 L+P πN → πN
− 90±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 83 ROENCHEN 15A DPWA Multihannel
−155±30 GUTZ 14 DPWA Multihannel
−145±30 ANISOVICH 12A DPWA Multihannel+172 ARNDT 06 DPWA πN → πN, ηN1Fit to the amplitudes of HOEHLER 79.�(1910) INELASTIC POLE RESIDUE�(1910) INELASTIC POLE RESIDUE�(1910) INELASTIC POLE RESIDUE�(1910) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(1910) → � KNormalized residue in N π → �(1910) → � KNormalized residue in N π → �(1910) → � KNormalized residue in N π → �(1910) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.07 ±0.02 −110 ± 30 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.019 −123 ROENCHEN 15A DPWA Multihannel



1704170417041704BaryonPartile Listings�(1910),�(1920)Normalized residue in N π → �(1910) → �π, P-waveNormalized residue in N π → �(1910) → �π, P-waveNormalized residue in N π → �(1910) → �π, P-waveNormalized residue in N π → �(1910) → �π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.24±0.10 85 ± 35 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.58 131 ROENCHEN 15A DPWA Multihannel0.16±0.09 95 ± 40 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1910) → �(1232)ηNormalized residue in N π → �(1910) → �(1232)ηNormalized residue in N π → �(1910) → �(1232)ηNormalized residue in N π → �(1910) → �(1232)ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.11±0.04 −150 ± 50 GUTZ 14 DPWA MultihannelNormalized residue in N π → �(1910) → N(1440)πNormalized residue in N π → �(1910) → N(1440)πNormalized residue in N π → �(1910) → N(1440)πNormalized residue in N π → �(1910) → N(1440)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.06±0.03 170 ± 45 SOKHOYAN 15A DPWA Multihannel�(1910) BREIT-WIGNER MASS�(1910) BREIT-WIGNER MASS�(1910) BREIT-WIGNER MASS�(1910) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1850 to 1950 (≈ 1900) OUR ESTIMATE1850 to 1950 (≈ 1900) OUR ESTIMATE1850 to 1950 (≈ 1900) OUR ESTIMATE1850 to 1950 (≈ 1900) OUR ESTIMATE1845 ±40 SOKHOYAN 15A DPWA Multihannel1934 ± 5 1 SHRESTHA 12A DPWA Multihannel2067.9± 1.7 1 ARNDT 06 DPWA πN → πN, ηN1910 ±40 CUTKOSKY 80 IPWA πN → πN1888 ±20 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1845 ±40 GUTZ 14 DPWA Multihannel1860 ±40 ANISOVICH 12A DPWA Multihannel1995 ±12 VRANA 00 DPWA Multihannel1 Statistial error only.�(1910) BREIT-WIGNER WIDTH�(1910) BREIT-WIGNER WIDTH�(1910) BREIT-WIGNER WIDTH�(1910) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE360± 60 SOKHOYAN 15A DPWA Multihannel211± 11 1 SHRESTHA 12A DPWA Multihannel543± 10 1 ARNDT 06 DPWA πN → πN, ηN225± 50 CUTKOSKY 80 IPWA πN → πN280± 50 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •360± 60 GUTZ 14 DPWA Multihannel350± 55 ANISOVICH 12A DPWA Multihannel713±465 VRANA 00 DPWA Multihannel1 Statistial error only. �(1910) DECAY MODES�(1910) DECAY MODES�(1910) DECAY MODES�(1910) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 15{30 %�2 � K 4{14 %�3 N ππ�4 �(1232)π 34{66 %�5 N(1440)π 3{9 %�6 �(1232)η 5{13 %�7 N γ , heliity=1/2 0.0{0.02 %�(1910) BRANCHING RATIOS�(1910) BRANCHING RATIOS�(1910) BRANCHING RATIOS�(1910) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT15 to 30 (≈ 20) OUR ESTIMATE15 to 30 (≈ 20) OUR ESTIMATE15 to 30 (≈ 20) OUR ESTIMATE15 to 30 (≈ 20) OUR ESTIMATE12 ± 3 SOKHOYAN 15A DPWA Multihannel17 ± 1 1 SHRESTHA 12A DPWA Multihannel23.9± 0.1 1 ARNDT 06 DPWA πN → πN, ηN19 ± 3 CUTKOSKY 80 IPWA πN → πN24 ± 6 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •12 ± 3 GUTZ 14 DPWA Multihannel12 ± 3 ANISOVICH 12A DPWA Multihannel29 ±21 VRANA 00 DPWA Multihannel1 Statistial error only.�(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT9±5 ANISOVICH 12A DPWA Multihannel�(�(1232)π)/�total �4/��(�(1232)π)/�total �4/��(�(1232)π)/�total �4/��(�(1232)π)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT50±16 SOKHOYAN 15A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •60±28 ANISOVICH 12A DPWA Multihannel�(N(1440)π)/�total �5/��(N(1440)π)/�total �5/��(N(1440)π)/�total �5/��(N(1440)π)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT6±3 SOKHOYAN 15A DPWA Multihannel47±6 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •56±7 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)η)/�total �6/��(�(1232)η)/�total �6/��(�(1232)η)/�total �6/��(�(1232)η)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT9±4 GUTZ 14 DPWA Multihannel�(1910) PHOTON DECAY AMPLITUDES AT THE POLE�(1910) PHOTON DECAY AMPLITUDES AT THE POLE�(1910) PHOTON DECAY AMPLITUDES AT THE POLE�(1910) PHOTON DECAY AMPLITUDES AT THE POLE�(1910) → N γ , heliity-1/2 amplitude A1/2�(1910) → N γ , heliity-1/2 amplitude A1/2�(1910) → N γ , heliity-1/2 amplitude A1/2�(1910) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.027±0.009 −30 ± 60 SOKHOYAN 15A DPWA Multihannel
−0.246+0.024

−0.047 159+9
−4 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.321 39 ROENCHEN 15A DPWA Multihannel�(1910) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1910) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1910) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1910) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1910) → N γ , heliity-1/2 amplitude A1/2�(1910) → N γ , heliity-1/2 amplitude A1/2�(1910) → N γ , heliity-1/2 amplitude A1/2�(1910) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.010 to 0.030 (≈ 0.020) OUR ESTIMATE0.010 to 0.030 (≈ 0.020) OUR ESTIMATE0.010 to 0.030 (≈ 0.020) OUR ESTIMATE0.010 to 0.030 (≈ 0.020) OUR ESTIMATE0.026±0.008 SOKHOYAN 15A DPWA Multihannel
−0.002±0.008 1 ARNDT 96 IPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.026±0.008 GUTZ 14 DPWA Multihannel0.022±0.009 ANISOVICH 12A DPWA Multihannel0.030±0.002 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only. �(1910) REFERENCES�(1910) REFERENCES�(1910) REFERENCES�(1910) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)ARNDT 96 PR C53 430 R.A. Arndt, I.I. Strakovsky, R.L. Workman (VPI)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(1920) 3/2+ I (JP ) = 32 (32+) Status: ∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(1920) POLE POSITION�(1920) POLE POSITION�(1920) POLE POSITION�(1920) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1850 to 1950 (≈ 1900) OUR ESTIMATE1850 to 1950 (≈ 1900) OUR ESTIMATE1850 to 1950 (≈ 1900) OUR ESTIMATE1850 to 1950 (≈ 1900) OUR ESTIMATE1875±30 SOKHOYAN 15A DPWA Multihannel1906±10±2 1 SVARC 14 L+P πN → πN1900±80 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1715 ROENCHEN 15A DPWA Multihannel1875±30 GUTZ 14 DPWA Multihannel1890±30 ANISOVICH 12A DPWA Multihannel2110 SHRESTHA 12A DPWA Multihannel1880 VRANA 00 DPWA Multihannel1900 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE300± 40 SOKHOYAN 15A DPWA Multihannel310± 20±11 1 SVARC 14 L+P πN → πN300±100 CUTKOSKY 80 IPWA πN → πN



1705170517051705See key on page 885 BaryonPartile Listings�(1920)
• • • We do not use the following data for averages, �ts, limits, et. • • •882 ROENCHEN 15A DPWA Multihannel300± 40 GUTZ 14 DPWA Multihannel300± 60 ANISOVICH 12A DPWA Multihannel386 SHRESTHA 12A DPWA Multihannel120 VRANA 00 DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.�(1920) ELASTIC POLE RESIDUE�(1920) ELASTIC POLE RESIDUE�(1920) ELASTIC POLE RESIDUE�(1920) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT8 to 24 (≈ 16) OUR ESTIMATE8 to 24 (≈ 16) OUR ESTIMATE8 to 24 (≈ 16) OUR ESTIMATE8 to 24 (≈ 16) OUR ESTIMATE16±6 SOKHOYAN 15A DPWA Multihannel26±3±2 1 SVARC 14 L+P πN → πN24±4 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •38 ROENCHEN 15A DPWA Multihannel16±6 GUTZ 14 DPWA Multihannel17±8 ANISOVICH 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−150 to −50 (≈ − 100) OUR ESTIMATE−150 to −50 (≈ − 100) OUR ESTIMATE−150 to −50 (≈ − 100) OUR ESTIMATE−150 to −50 (≈ − 100) OUR ESTIMATE
− 50±25 SOKHOYAN 15A DPWA Multihannel
−130± 5±3 1 SVARC 14 L+P πN → πN
−150±30 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •146 ROENCHEN 15A DPWA Multihannel
− 50±25 GUTZ 14 DPWA Multihannel
− 40±20 ANISOVICH 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.�(1920) INELASTIC POLE RESIDUE�(1920) INELASTIC POLE RESIDUE�(1920) INELASTIC POLE RESIDUE�(1920) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(1920) → �ηNormalized residue in N π → �(1920) → �ηNormalized residue in N π → �(1920) → �ηNormalized residue in N π → �(1920) → �ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.15±0.04 70 ± 20 GUTZ 14 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.17±0.08 70 ± 20 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1920) → � KNormalized residue in N π → �(1920) → � KNormalized residue in N π → �(1920) → � KNormalized residue in N π → �(1920) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.09±0.03 80 ± 40 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.17 −35 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1920) → �π, P-waveNormalized residue in N π → �(1920) → �π, P-waveNormalized residue in N π → �(1920) → �π, P-waveNormalized residue in N π → �(1920) → �π, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.20 ±0.08 −105 ± 25 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.069 131 ROENCHEN 15A DPWA Multihannel0.20 ±0.12 −120 ± 30 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1920) → �π, F-waveNormalized residue in N π → �(1920) → �π, F-waveNormalized residue in N π → �(1920) → �π, F-waveNormalized residue in N π → �(1920) → �π, F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.37 ±0.10 −90 ± 20 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.013 −115 ROENCHEN 15A DPWA Multihannel0.28 ±0.07 −95 ± 35 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1920) → N(1535)πNormalized residue in N π → �(1920) → N(1535)πNormalized residue in N π → �(1920) → N(1535)πNormalized residue in N π → �(1920) → N(1535)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.03±0.02 35 ± 45 GUTZ 14 DPWA MultihannelNormalized residue in N π → �(1920) → N a0(980)Normalized residue in N π → �(1920) → N a0(980)Normalized residue in N π → �(1920) → N a0(980)Normalized residue in N π → �(1920) → N a0(980)MODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.03±0.02 −85 ± 45 GUTZ 14 DPWA MultihannelNormalized residue in N π → �(1920) → N(1440)πNormalized residue in N π → �(1920) → N(1440)πNormalized residue in N π → �(1920) → N(1440)πNormalized residue in N π → �(1920) → N(1440)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.04±0.03 unde�ned SOKHOYAN 15A DPWA MultihannelNormalized residue in N π → �(1920) → N(1520)π, S-waveNormalized residue in N π → �(1920) → N(1520)π, S-waveNormalized residue in N π → �(1920) → N(1520)π, S-waveNormalized residue in N π → �(1920) → N(1520)π, S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.05±0.05 unde�ned SOKHOYAN 15A DPWA Multihannel�(1920) BREIT-WIGNER MASS�(1920) BREIT-WIGNER MASS�(1920) BREIT-WIGNER MASS�(1920) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1870 to 1970 (≈ 1920) OUR ESTIMATE1870 to 1970 (≈ 1920) OUR ESTIMATE1870 to 1970 (≈ 1920) OUR ESTIMATE1870 to 1970 (≈ 1920) OUR ESTIMATE1880± 30 SOKHOYAN 15A DPWA Multihannel2146± 32 1 SHRESTHA 12A DPWA Multihannel1920± 80 CUTKOSKY 80 IPWA πN → πN1868± 10 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •1880± 30 GUTZ 14 DPWA Multihannel1900± 30 ANISOVICH 12A DPWA Multihannel2057± 1 PENNER 02C DPWA Multihannel1889±100 VRANA 00 DPWA Multihannel1 Statistial error only.�(1920) BREIT-WIGNER WIDTH�(1920) BREIT-WIGNER WIDTH�(1920) BREIT-WIGNER WIDTH�(1920) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT240 to 360 (≈ 300) OUR ESTIMATE240 to 360 (≈ 300) OUR ESTIMATE240 to 360 (≈ 300) OUR ESTIMATE240 to 360 (≈ 300) OUR ESTIMATE300± 40 SOKHOYAN 15A DPWA Multihannel400± 80 1 SHRESTHA 12A DPWA Multihannel300±100 CUTKOSKY 80 IPWA πN → πN220± 80 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •300± 40 GUTZ 14 DPWA Multihannel310± 60 ANISOVICH 12A DPWA Multihannel525± 32 PENNER 02C DPWA Multihannel123± 53 VRANA 00 DPWA Multihannel1 Statistial error only. �(1920) DECAY MODES�(1920) DECAY MODES�(1920) DECAY MODES�(1920) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 5{20 %�2 � K 2{6 %�3 N ππ�4 �(1232)π 50{90 %�5 �(1232)π , P-wave 8{28 %�6 �(1232)π , F-wave 44{72 %�7 N(1440)π , P-wave <4 %�8 N(1520)π , S-wave <5 %�9 N(1535)π <2 %�10 N a0(980) seen�11 �(1232)η 5{17 %�(1920) BRANCHING RATIOS�(1920) BRANCHING RATIOS�(1920) BRANCHING RATIOS�(1920) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT5 to 20 (≈ 12) OUR ESTIMATE5 to 20 (≈ 12) OUR ESTIMATE5 to 20 (≈ 12) OUR ESTIMATE5 to 20 (≈ 12) OUR ESTIMATE8±4 SOKHOYAN 15A DPWA Multihannel16±4 1 SHRESTHA 12A DPWA Multihannel20±5 CUTKOSKY 80 IPWA πN → πN14±4 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •8±4 GUTZ 14 DPWA Multihannel8±4 ANISOVICH 12A DPWA Multihannel15±1 PENNER 02C DPWA Multihannel5±4 VRANA 00 DPWA Multihannel1 Statistial error only.�(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT4 ±2 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •2.1±0.3 PENNER 02C DPWA Multihannel�(�(1232)π , P-wave)/�total �5/��(�(1232)π , P-wave)/�total �5/��(�(1232)π , P-wave)/�total �5/��(�(1232)π , P-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT18±10 SOKHOYAN 15A DPWA Multihannel7± 5 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •22±12 ANISOVICH 12A DPWA Multihannel41± 3 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π , F-wave)/�total �6/��(�(1232)π , F-wave)/�total �6/��(�(1232)π , F-wave)/�total �6/��(�(1232)π , F-wave)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT58±14 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •45±20 ANISOVICH 12A DPWA Multihannel�(N(1440)π , P-wave)/�total �7/��(N(1440)π , P-wave)/�total �7/��(N(1440)π , P-wave)/�total �7/��(N(1440)π , P-wave)/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT
< 4 SOKHOYAN 15A DPWA Multihannel
<20 SHRESTHA 12A DPWA Multihannel



1706170617061706Baryon Partile Listings�(1920), �(1930)
• • • We do not use the following data for averages, �ts, limits, et. • • •53±8 VRANA 00 DPWA Multihannel�(N(1520)π , S-wave)/�total �8/��(N(1520)π , S-wave)/�total �8/��(N(1520)π , S-wave)/�total �8/��(N(1520)π , S-wave)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT
<5 SOKHOYAN 15A DPWA Multihannel�(N(1535)π)/�total �9/��(N(1535)π)/�total �9/��(N(1535)π)/�total �9/��(N(1535)π)/�total �9/�VALUE (%) DOCUMENT ID TECN COMMENT
<2 GUTZ 14 DPWA Multihannel�(N a0(980))/�total �10/��(N a0(980))/�total �10/��(N a0(980))/�total �10/��(N a0(980))/�total �10/�VALUE (%) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •4±2 HORN 08A DPWA Multihannel�(�(1232)η)/�total �11/��(�(1232)η)/�total �11/��(�(1232)η)/�total �11/��(�(1232)η)/�total �11/�VALUE (%) DOCUMENT ID TECN COMMENT11±6 GUTZ 14 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •15±8 ANISOVICH 12A DPWA Multihannel�(1920) PHOTON DECAY AMPLITUDES AT THE POLE�(1920) PHOTON DECAY AMPLITUDES AT THE POLE�(1920) PHOTON DECAY AMPLITUDES AT THE POLE�(1920) PHOTON DECAY AMPLITUDES AT THE POLE�(1920) → N γ , heliity-1/2 amplitude A1/2�(1920) → N γ , heliity-1/2 amplitude A1/2�(1920) → N γ , heliity-1/2 amplitude A1/2�(1920) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.110±0.030 −50 ± 20 SOKHOYAN 15A DPWA Multihannel0.190+0.050

−0.022 −160+24
−11 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.192 46 ROENCHEN 15A DPWA Multihannel�(1920) → N γ , heliity-3/2 amplitude A3/2�(1920) → N γ , heliity-3/2 amplitude A3/2�(1920) → N γ , heliity-3/2 amplitude A3/2�(1920) → N γ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.100±0.040 0 ± 20 SOKHOYAN 15A DPWA Multihannel
−0.398+0.070

−0.067 −110+4
−5 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.522 67 ROENCHEN 15A DPWA Multihannel�(1920) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1920) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1920) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1920) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1920) → N γ , heliity-1/2 amplitude A1/2�(1920) → N γ , heliity-1/2 amplitude A1/2�(1920) → N γ , heliity-1/2 amplitude A1/2�(1920) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.110±0.030 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.110±0.030 GUTZ 14 DPWA Multihannel0.130+0.030

−0.060 ANISOVICH 12A DPWA Multihannel0.051±0.010 1 SHRESTHA 12A DPWA Multihannel
−0.007 PENNER 02D DPWA Multihannel1 Statistial error only.�(1920) → N γ , heliity-3/2 amplitude A3/2�(1920) → N γ , heliity-3/2 amplitude A3/2�(1920) → N γ , heliity-3/2 amplitude A3/2�(1920) → N γ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.105±0.035 SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.105±0.035 GUTZ 14 DPWA Multihannel
−0.115+0.025

−0.050 ANISOVICH 12A DPWA Multihannel0.017±0.015 1 SHRESTHA 12A DPWA Multihannel
−0.001 PENNER 02D DPWA Multihannel1 Statistial error only. �(1920) REFERENCES�(1920) REFERENCES�(1920) REFERENCES�(1920) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)HORN 08A EPJ A38 173 I. Horn et al. (CB-ELSA Collab.)Also PRL 101 202002 I. Horn et al. (CB-ELSA Collab.)PENNER 02C PR C66 055211 G. Penner, U. Mosel (GIES)PENNER 02D PR C66 055212 G. Penner, U. Mosel (GIES)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)

CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(1930) 5/2− I (JP ) = 32 (52−) Status: ∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(1930) POLE POSITION�(1930) POLE POSITION�(1930) POLE POSITION�(1930) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1840 to 1920 (≈ 1880) OUR ESTIMATE1840 to 1920 (≈ 1880) OUR ESTIMATE1840 to 1920 (≈ 1880) OUR ESTIMATE1840 to 1920 (≈ 1880) OUR ESTIMATE1848± 9±19 1 SVARC 14 L+P πN → πN1890±50 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1836 ROENCHEN 15A DPWA Multihannel1882 SHRESTHA 12A DPWA Multihannel2001 ARNDT 06 DPWA πN → πN, ηN1883 VRANA 00 DPWA Multihannel1850 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT230 to 330 (≈ 280) OUR ESTIMATE230 to 330 (≈ 280) OUR ESTIMATE230 to 330 (≈ 280) OUR ESTIMATE230 to 330 (≈ 280) OUR ESTIMATE321±17±7 1 SVARC 14 L+P πN → πN260±60 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •724 ROENCHEN 15A DPWA Multihannel187 SHRESTHA 12A DPWA Multihannel387 ARNDT 06 DPWA πN → πN, ηN250 VRANA 00 DPWA Multihannel180 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.�(1930) ELASTIC POLE RESIDUE�(1930) ELASTIC POLE RESIDUE�(1930) ELASTIC POLE RESIDUE�(1930) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT8 to 20 (≈ 14) OUR ESTIMATE8 to 20 (≈ 14) OUR ESTIMATE8 to 20 (≈ 14) OUR ESTIMATE8 to 20 (≈ 14) OUR ESTIMATE9±1±1 1 SVARC 14 L+P πN → πN18±6 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •34 ROENCHEN 15A DPWA Multihannel7 ARNDT 06 DPWA πN → πN, ηN20 HOEHLER 93 SPED πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
− 40 to −10 (≈ − 30) OUR ESTIMATE− 40 to −10 (≈ − 30) OUR ESTIMATE− 40 to −10 (≈ − 30) OUR ESTIMATE− 40 to −10 (≈ − 30) OUR ESTIMATE
− 37± 3±7 1 SVARC 14 L+P πN → πN
− 20±40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−155 ROENCHEN 15A DPWA Multihannel
− 12 ARNDT 06 DPWA πN → πN, ηN1Fit to the amplitudes of HOEHLER 79.�(1930) INELASTIC POLE RESIDUE�(1930) INELASTIC POLE RESIDUE�(1930) INELASTIC POLE RESIDUE�(1930) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(1930) → � KNormalized residue in N π → �(1930) → � KNormalized residue in N π → �(1930) → � KNormalized residue in N π → �(1930) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.043 −0.5 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1930) → �π, D-waveNormalized residue in N π → �(1930) → �π, D-waveNormalized residue in N π → �(1930) → �π, D-waveNormalized residue in N π → �(1930) → �π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.15 30 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1930) → �π, G-waveNormalized residue in N π → �(1930) → �π, G-waveNormalized residue in N π → �(1930) → �π, G-waveNormalized residue in N π → �(1930) → �π, G-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.009 121 ROENCHEN 15A DPWA Multihannel



1707170717071707See key on page 885 BaryonPartile Listings�(1930),�(1940)�(1930) BREIT-WIGNER MASS�(1930) BREIT-WIGNER MASS�(1930) BREIT-WIGNER MASS�(1930) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1900 to 2000 (≈ 1950) OUR ESTIMATE1900 to 2000 (≈ 1950) OUR ESTIMATE1900 to 2000 (≈ 1950) OUR ESTIMATE1900 to 2000 (≈ 1950) OUR ESTIMATE1930± 12 1 SHRESTHA 12A DPWA Multihannel2233± 53 1 ARNDT 06 DPWA πN → πN, ηN1940± 30 CUTKOSKY 80 IPWA πN → πN1901± 15 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1932±100 VRANA 00 DPWA Multihannel1 Statistial error only.�(1930) BREIT-WIGNER WIDTH�(1930) BREIT-WIGNER WIDTH�(1930) BREIT-WIGNER WIDTH�(1930) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE235± 39 1 SHRESTHA 12A DPWA Multihannel773±187 ARNDT 06 DPWA πN → πN, ηN320± 60 CUTKOSKY 80 IPWA πN → πN195± 60 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •316±237 VRANA 00 DPWA Multihannel1 Statistial error only. �(1930) DECAY MODES�(1930) DECAY MODES�(1930) DECAY MODES�(1930) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 5{15 %�2 N γ 0.0{0.01 %�3 N γ , heliity=1/2 0.0{0.005 %�4 N γ , heliity=3/2 0.0{0.004 %�(1930) BRANCHING RATIOS�(1930) BRANCHING RATIOS�(1930) BRANCHING RATIOS�(1930) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE5 to 15 (≈ 10) OUR ESTIMATE7.9±0.4 1 SHRESTHA 12A DPWA Multihannel8.1±1.2 1 ARNDT 06 DPWA πN → πN, ηN14 ±4 CUTKOSKY 80 IPWA πN → πN4 ±3 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •9 ±8 VRANA 00 DPWA Multihannel1 Statistial error only.�(1930) PHOTON DECAY AMPLITUDES AT THE POLE�(1930) PHOTON DECAY AMPLITUDES AT THE POLE�(1930) PHOTON DECAY AMPLITUDES AT THE POLE�(1930) PHOTON DECAY AMPLITUDES AT THE POLE�(1930) → N γ , heliity-1/2 amplitude A1/2�(1930) → N γ , heliity-1/2 amplitude A1/2�(1930) → N γ , heliity-1/2 amplitude A1/2�(1930) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.130+0.073
−0.096 −50+77

−26 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.270 33 ROENCHEN 15A DPWA Multihannel�(1930) → N γ , heliity-3/2 amplitude A3/2�(1930) → N γ , heliity-3/2 amplitude A3/2�(1930) → N γ , heliity-3/2 amplitude A3/2�(1930) → N γ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.056+0.003

−0.151 168+72
−76 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.153 81 ROENCHEN 15A DPWA Multihannel�(1930) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1930) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1930) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1930) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1930) → N γ , heliity-1/2 amplitude A1/2�(1930) → N γ , heliity-1/2 amplitude A1/2�(1930) → N γ , heliity-1/2 amplitude A1/2�(1930) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.007±0.010 1 ARNDT 96 IPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.011±0.003 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.�(1930) → N γ , heliity-3/2 amplitude A3/2�(1930) → N γ , heliity-3/2 amplitude A3/2�(1930) → N γ , heliity-3/2 amplitude A3/2�(1930) → N γ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.005±0.010 1 ARNDT 96 IPWA γN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •0.002±0.002 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.

�(1930) REFERENCES�(1930) REFERENCES�(1930) REFERENCES�(1930) REFERENCESFor early referenes, see Physis Letters 111B111B111B111B 1 (1982).ROENCHEN 15A EPJ A51 70 D. Roenhen et al.PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)ARNDT 96 PR C53 430 R.A. Arndt, I.I. Strakovsky, R.L. Workman (VPI)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(1940) 3/2− I (JP ) = 32 (32−) Status: ∗∗OMITTED FROM SUMMARY TABLE�(1940) POLE POSITION�(1940) POLE POSITION�(1940) POLE POSITION�(1940) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1850 to 2050 (≈ 1950) OUR ESTIMATE1850 to 2050 (≈ 1950) OUR ESTIMATE1850 to 2050 (≈ 1950) OUR ESTIMATE1850 to 2050 (≈ 1950) OUR ESTIMATE2040± 50 SOKHOYAN 15A DPWA Multihannel1878± 11±5.5 1 SVARC 14 L+P πN → πN1900±100 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2040± 50 GUTZ 14 DPWA Multihannel1990+100

− 50 ANISOVICH 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 500 (≈ 350) OUR ESTIMATE200 to 500 (≈ 350) OUR ESTIMATE200 to 500 (≈ 350) OUR ESTIMATE200 to 500 (≈ 350) OUR ESTIMATE450±90 SOKHOYAN 15A DPWA Multihannel212±21±6 1 SVARC 14 L+P πN → πN200±60 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •450±90 GUTZ 14 DPWA Multihannel450±90 ANISOVICH 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.�(1940) ELASTIC POLE RESIDUE�(1940) ELASTIC POLE RESIDUE�(1940) ELASTIC POLE RESIDUE�(1940) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT4 to 10 (≈ 7) OUR ESTIMATE4 to 10 (≈ 7) OUR ESTIMATE4 to 10 (≈ 7) OUR ESTIMATE4 to 10 (≈ 7) OUR ESTIMATE6±3 SOKHOYAN 15A DPWA Multihannel9±1±1 1 SVARC 14 L+P πN → πN8±3 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •4±3 GUTZ 14 DPWA Multihannel4±4 ANISOVICH 12A DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT150 to 250 (≈ 200) OUR ESTIMATE150 to 250 (≈ 200) OUR ESTIMATE150 to 250 (≈ 200) OUR ESTIMATE150 to 250 (≈ 200) OUR ESTIMATE
− 90±35 SOKHOYAN 15A DPWA Multihannel140± 7±7 1 SVARC 14 L+P πN → πN135±45 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 50±35 GUTZ 14 DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.�(1940) INELASTIC POLE RESIDUE�(1940) INELASTIC POLE RESIDUE�(1940) INELASTIC POLE RESIDUE�(1940) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(1940) → �(1232)ηNormalized residue in N π → �(1940) → �(1232)ηNormalized residue in N π → �(1940) → �(1232)ηNormalized residue in N π → �(1940) → �(1232)ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
<0.01 unde�ned GUTZ 14 DPWA MultihannelNormalized residue in N π → �(1940) → N(1535)πNormalized residue in N π → �(1940) → N(1535)πNormalized residue in N π → �(1940) → N(1535)πNormalized residue in N π → �(1940) → N(1535)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
<0.03 unde�ned GUTZ 14 DPWA MultihannelNormalized residue in N π → �(1940) → �(1232)π, S-waveNormalized residue in N π → �(1940) → �(1232)π, S-waveNormalized residue in N π → �(1940) → �(1232)π, S-waveNormalized residue in N π → �(1940) → �(1232)π, S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.12±0.06 120 ± 45 SOKHOYAN 15A DPWA Multihannel



1708170817081708BaryonPartile Listings�(1940),�(1950)Normalized residue in N π → �(1940) → �(1232)π, D-waveNormalized residue in N π → �(1940) → �(1232)π, D-waveNormalized residue in N π → �(1940) → �(1232)π, D-waveNormalized residue in N π → �(1940) → �(1232)π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.06±0.04 −80 ± 35 SOKHOYAN 15A DPWA Multihannel�(1940) BREIT-WIGNER MASS�(1940) BREIT-WIGNER MASS�(1940) BREIT-WIGNER MASS�(1940) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1940 to 2060 (≈ 2000) OUR ESTIMATE1940 to 2060 (≈ 2000) OUR ESTIMATE1940 to 2060 (≈ 2000) OUR ESTIMATE1940 to 2060 (≈ 2000) OUR ESTIMATE2050± 40 SOKHOYAN 15A DPWA Multihannel1940±100 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2050± 40 GUTZ 14 DPWA Multihannel1995+105

− 60 ANISOVICH 12A DPWA Multihannel�(1940) BREIT-WIGNER WIDTH�(1940) BREIT-WIGNER WIDTH�(1940) BREIT-WIGNER WIDTH�(1940) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT300 to 500 (≈ 400) OUR ESTIMATE300 to 500 (≈ 400) OUR ESTIMATE300 to 500 (≈ 400) OUR ESTIMATE300 to 500 (≈ 400) OUR ESTIMATE450± 70 SOKHOYAN 15A DPWA Multihannel200±100 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •450± 70 GUTZ 14 DPWA Multihannel450±100 ANISOVICH 12A DPWA Multihannel�(1940) DECAY MODES�(1940) DECAY MODES�(1940) DECAY MODES�(1940) DECAY MODESMode Fration (�i /�)�1 N π 1{7 %�2 N ππ�3 �(1232)π 30{85 %�4 �(1232)π , S-wave 25{65 %�5 �(1232)π , D-wave 5{20 %�6 N(1535)π 2{14 %�7 N a0(980) seen�8 �(1232)η 4{16 %�9 N γ , heliity=1/2 seen�10 N γ , heliity=3/2 seen�(1940) BRANCHING RATIOS�(1940) BRANCHING RATIOS�(1940) BRANCHING RATIOS�(1940) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT1 to 7 (≈ 4) OUR ESTIMATE1 to 7 (≈ 4) OUR ESTIMATE1 to 7 (≈ 4) OUR ESTIMATE1 to 7 (≈ 4) OUR ESTIMATE2±1 SOKHOYAN 15A DPWA Multihannel5±2 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •2±1 GUTZ 14 DPWA Multihannel�(�(1232)π , S-wave)/�total �4/��(�(1232)π , S-wave)/�total �4/��(�(1232)π , S-wave)/�total �4/��(�(1232)π , S-wave)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT46±20 SOKHOYAN 15A DPWA Multihannel�(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/��(�(1232)π ,D-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT12±7 SOKHOYAN 15A DPWA Multihannel�(N(1535)π)/�total �6/��(N(1535)π)/�total �6/��(N(1535)π)/�total �6/��(N(1535)π)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT8±6 GUTZ 14 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •2±1 HORN 08A DPWA Multihannel�(N a0(980))/�total �7/��(N a0(980))/�total �7/��(N a0(980))/�total �7/��(N a0(980))/�total �7/�VALUE (%) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •2±1 HORN 08A DPWA Multihannel�(�(1232)η)/�total �8/��(�(1232)η)/�total �8/��(�(1232)η)/�total �8/��(�(1232)η)/�total �8/�VALUE (%) DOCUMENT ID TECN COMMENT10±6 GUTZ 14 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •4±2 HORN 08A DPWA Multihannel�(1940) PHOTON DECAY AMPLITUDES AT THE POLE�(1940) PHOTON DECAY AMPLITUDES AT THE POLE�(1940) PHOTON DECAY AMPLITUDES AT THE POLE�(1940) PHOTON DECAY AMPLITUDES AT THE POLE�(1940) → N γ , heliity-1/2 amplitude A1/2�(1940) → N γ , heliity-1/2 amplitude A1/2�(1940) → N γ , heliity-1/2 amplitude A1/2�(1940) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.170+0.120

−0.100 −10 ± 30 SOKHOYAN 15A DPWA Multihannel

�(1940) → N γ , heliity-3/2 amplitude A3/2�(1940) → N γ , heliity-3/2 amplitude A3/2�(1940) → N γ , heliity-3/2 amplitude A3/2�(1940) → N γ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.150±0.080 −10 ± 30 SOKHOYAN 15A DPWA Multihannel�(1940) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1940) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1940) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1940) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1940) → N γ , heliity-1/2 amplitude A1/2�(1940) → N γ , heliity-1/2 amplitude A1/2�(1940) → N γ , heliity-1/2 amplitude A1/2�(1940) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.170+0.110
−0.080 SOKHOYAN 15A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •0.170+0.110
−0.080 GUTZ 14 DPWA Multihannel�(1940) → N γ , heliity-3/2 amplitude A3/2�(1940) → N γ , heliity-3/2 amplitude A3/2�(1940) → N γ , heliity-3/2 amplitude A3/2�(1940) → N γ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT0.150±0.080 SOKHOYAN 15A DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •0.150±0.080 GUTZ 14 DPWA Multihannel�(1940) REFERENCES�(1940) REFERENCES�(1940) REFERENCES�(1940) REFERENCESSOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)HORN 08A EPJ A38 173 I. Horn et al. (CB-ELSA Collab.)Also PRL 101 202002 I. Horn et al. (CB-ELSA Collab.)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT)�(1950) 7/2+ I (JP ) = 32 (72+) Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(1950) POLE POSITION�(1950) POLE POSITION�(1950) POLE POSITION�(1950) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1870 to 1890 (≈ 1880) OUR ESTIMATE1870 to 1890 (≈ 1880) OUR ESTIMATE1870 to 1890 (≈ 1880) OUR ESTIMATE1870 to 1890 (≈ 1880) OUR ESTIMATE1888± 4 SOKHOYAN 15A DPWA Multihannel1877± 2±1 1 SVARC 14 L+P πN → πN1890±15 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1874 ROENCHEN 15A DPWA Multihannel1888± 4 GUTZ 14 DPWA Multihannel1890± 4 ANISOVICH 12A DPWA Multihannel1871 SHRESTHA 12A DPWA Multihannel1876 ARNDT 06 DPWA πN → πN, ηN1910 VRANA 00 DPWA Multihannel1878 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT220 to 260 (≈ 240) OUR ESTIMATE220 to 260 (≈ 240) OUR ESTIMATE220 to 260 (≈ 240) OUR ESTIMATE220 to 260 (≈ 240) OUR ESTIMATE245± 8 SOKHOYAN 15A DPWA Multihannel223± 4±1 1 SVARC 14 L+P πN → πN260±40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •239 ROENCHEN 15A DPWA Multihannel245± 8 GUTZ 14 DPWA Multihannel243± 8 ANISOVICH 12A DPWA Multihannel220 SHRESTHA 12A DPWA Multihannel227 ARNDT 06 DPWA πN → πN, ηN230 VRANA 00 DPWA Multihannel230 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.�(1950) ELASTIC POLE RESIDUE�(1950) ELASTIC POLE RESIDUE�(1950) ELASTIC POLE RESIDUE�(1950) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT44 to 60 (≈ 52) OUR ESTIMATE44 to 60 (≈ 52) OUR ESTIMATE44 to 60 (≈ 52) OUR ESTIMATE44 to 60 (≈ 52) OUR ESTIMATE58±2 SOKHOYAN 15A DPWA Multihannel44±1 1 SVARC 14 L+P πN → πN50±7 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •56 ROENCHEN 15A DPWA Multihannel58±2 GUTZ 14 DPWA Multihannel58±2 ANISOVICH 12A DPWA Multihannel53 ARNDT 06 DPWA πN → πN, ηN



1709170917091709See key on page 885 BaryonPartile Listings�(1950)47 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−40 to −24 (≈ − 32) OUR ESTIMATE−40 to −24 (≈ − 32) OUR ESTIMATE−40 to −24 (≈ − 32) OUR ESTIMATE−40 to −24 (≈ − 32) OUR ESTIMATE
−24±3 SOKHOYAN 15A DPWA Multihannel
−39±1±1 1 SVARC 14 L+P πN → πN
−33±8 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−33 ROENCHEN 15A DPWA Multihannel
−24±3 GUTZ 14 DPWA Multihannel
−24±3 ANISOVICH 12A DPWA Multihannel
−31 ARNDT 06 DPWA πN → πN, ηN
−32 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.�(1950) INELASTIC POLE RESIDUE�(1950) INELASTIC POLE RESIDUE�(1950) INELASTIC POLE RESIDUE�(1950) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(1950) → � KNormalized residue in N π → �(1950) → � KNormalized residue in N π → �(1950) → � KNormalized residue in N π → �(1950) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.05 ±0.01 −65 ± 25 ANISOVICH 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.031 −87 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1950) → �π, F-waveNormalized residue in N π → �(1950) → �π, F-waveNormalized residue in N π → �(1950) → �π, F-waveNormalized residue in N π → �(1950) → �π, F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.12±0.04 unde�ned SOKHOYAN 15A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.54 131 ROENCHEN 15A DPWA Multihannel0.12±0.04 12 ± 10 ANISOVICH 12A DPWA MultihannelNormalized residue in N π → �(1950) → �π, H-waveNormalized residue in N π → �(1950) → �π, H-waveNormalized residue in N π → �(1950) → �π, H-waveNormalized residue in N π → �(1950) → �π, H-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.033 −97 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(1950) → �(1232)ηNormalized residue in N π → �(1950) → �(1232)ηNormalized residue in N π → �(1950) → �(1232)ηNormalized residue in N π → �(1950) → �(1232)ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT0.035±0.005 90 ± 25 GUTZ 14 DPWA Multihannel�(1950) BREIT-WIGNER MASS�(1950) BREIT-WIGNER MASS�(1950) BREIT-WIGNER MASS�(1950) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1915 to 1950 (≈ 1930) OUR ESTIMATE1915 to 1950 (≈ 1930) OUR ESTIMATE1915 to 1950 (≈ 1930) OUR ESTIMATE1915 to 1950 (≈ 1930) OUR ESTIMATE1917 ± 4 ANISOVICH 17 DPWA Multihannel1918 ± 1 1 SHRESTHA 12A DPWA Multihannel1921.3± 0.2 1 ARNDT 06 DPWA πN → πN, ηN1950 ±15 CUTKOSKY 80 IPWA πN → πN1913 ± 8 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1917 ± 4 SOKHOYAN 15A DPWA Multihannel1917 ± 4 GUTZ 14 DPWA Multihannel1915 ± 6 ANISOVICH 12A DPWA Multihannel1936 ± 5 VRANA 00 DPWA Multihannel1 Statistial error only.�(1950) BREIT-WIGNER WIDTH�(1950) BREIT-WIGNER WIDTH�(1950) BREIT-WIGNER WIDTH�(1950) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT235 to 335 (≈ 285) OUR ESTIMATE235 to 335 (≈ 285) OUR ESTIMATE235 to 335 (≈ 285) OUR ESTIMATE235 to 335 (≈ 285) OUR ESTIMATE251 ± 8 ANISOVICH 17 DPWA Multihannel259 ± 4 1 SHRESTHA 12A DPWA Multihannel271.1± 1.1 1 ARNDT 06 DPWA πN → πN, ηN340 ±50 CUTKOSKY 80 IPWA πN → πN224 ±10 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •251 ± 8 SOKHOYAN 15A DPWA Multihannel251 ± 8 GUTZ 14 DPWA Multihannel246 ±10 ANISOVICH 12A DPWA Multihannel245 ±12 VRANA 00 DPWA Multihannel1 Statistial error only. �(1950) DECAY MODES�(1950) DECAY MODES�(1950) DECAY MODES�(1950) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 35{45 %�2 � K 0.3{0.5 %

�3 N ππ�4 �(1232)π , F-wave 1{9 %�5 N(1680)π , P-wave 3{9 %�6 �(1232)η < 0.6 %�(1950) BRANCHING RATIOS�(1950) BRANCHING RATIOS�(1950) BRANCHING RATIOS�(1950) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT35 to 45 (≈ 40) OUR ESTIMATE35 to 45 (≈ 40) OUR ESTIMATE35 to 45 (≈ 40) OUR ESTIMATE35 to 45 (≈ 40) OUR ESTIMATE46 ±2 ANISOVICH 17 DPWA Multihannel45.6 ±0.4 1 SHRESTHA 12A DPWA Multihannel47.1 ±0.1 1 ARNDT 06 DPWA πN → πN, ηN39 ±4 CUTKOSKY 80 IPWA πN → πN38 ±2 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •0.046±0.002 SOKHOYAN 15A DPWA Multihannel46 ±2 GUTZ 14 DPWA Multihannel45 ±2 ANISOVICH 12A DPWA Multihannel44 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT0.6±0.2 ANISOVICH 17 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.4±0.1 ANISOVICH 12A DPWA Multihannel�(�(1232)π , F-wave)/�total �4/��(�(1232)π , F-wave)/�total �4/��(�(1232)π , F-wave)/�total �4/��(�(1232)π , F-wave)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT5 ±3 ANISOVICH 17 DPWA Multihannel8 ±1 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •5 ±4 SOKHOYAN 15A DPWA Multihannel2.8±1.4 ANISOVICH 12A DPWA Multihannel36 ±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(N(1680)π , P-wave)/�total �5/��(N(1680)π , P-wave)/�total �5/��(N(1680)π , P-wave)/�total �5/��(N(1680)π , P-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT6±3 SOKHOYAN 15A DPWA Multihannel�(�(1232)η)/�total �6/��(�(1232)η)/�total �6/��(�(1232)η)/�total �6/��(�(1232)η)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT0.3±0.3 ANISOVICH 17 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1 GUTZ 14 DPWA Multihannel�(1950) PHOTON DECAY AMPLITUDES AT THE POLE�(1950) PHOTON DECAY AMPLITUDES AT THE POLE�(1950) PHOTON DECAY AMPLITUDES AT THE POLE�(1950) PHOTON DECAY AMPLITUDES AT THE POLE�(1950) → N γ , heliity-1/2 amplitude A1/2�(1950) → N γ , heliity-1/2 amplitude A1/2�(1950) → N γ , heliity-1/2 amplitude A1/2�(1950) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.067±0.004 −10 ± 5 SOKHOYAN 15A DPWA Multihannel
−0.071±0.004 −14+2

−4 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.068 −19 ROENCHEN 15A DPWA Multihannel�(1950) → N γ , heliity-3/2 amplitude A3/2�(1950) → N γ , heliity-3/2 amplitude A3/2�(1950) → N γ , heliity-3/2 amplitude A3/2�(1950) → N γ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.095±0.004 −10 ± 5 SOKHOYAN 15A DPWA Multihannel
−0.089+0.008

−0.007 −10+3
−1 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.084 −19 ROENCHEN 15A DPWA Multihannel�(1950) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1950) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1950) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1950) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(1950) → N γ , heliity-1/2 amplitude A1/2�(1950) → N γ , heliity-1/2 amplitude A1/2�(1950) → N γ , heliity-1/2 amplitude A1/2�(1950) → N γ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.075 to −0.065 (≈ − 0.070) OUR ESTIMATE−0.075 to −0.065 (≈ − 0.070) OUR ESTIMATE−0.075 to −0.065 (≈ − 0.070) OUR ESTIMATE−0.075 to −0.065 (≈ − 0.070) OUR ESTIMATE
−0.067±0.005 ANISOVICH 17 DPWA Multihannel
−0.083±0.004 WORKMAN 12A DPWA γN → Nπ

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.067±0.005 SOKHOYAN 15A DPWA Multihannel
−0.067±0.005 GUTZ 14 DPWA Multihannel
−0.071±0.004 ANISOVICH 12A DPWA Multihannel
−0.065±0.001 1 SHRESTHA 12A DPWA Multihannel
−0.094 DRECHSEL 07 DPWA γN → πN1Statistial error only.



1710171017101710BaryonPartile Listings�(1950),�(2000)�(1950) → N γ , heliity-3/2 amplitude A3/2�(1950) → N γ , heliity-3/2 amplitude A3/2�(1950) → N γ , heliity-3/2 amplitude A3/2�(1950) → N γ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
−0.100 to −0.080 (≈ − 0.090) OUR ESTIMATE−0.100 to −0.080 (≈ − 0.090) OUR ESTIMATE−0.100 to −0.080 (≈ − 0.090) OUR ESTIMATE−0.100 to −0.080 (≈ − 0.090) OUR ESTIMATE
−0.094±0.004 ANISOVICH 17 DPWA Multihannel
−0.096±0.004 WORKMAN 12A DPWA γN → Nπ

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.094±0.004 SOKHOYAN 15A DPWA Multihannel
−0.094±0.004 GUTZ 14 DPWA Multihannel
−0.094±0.005 ANISOVICH 12A DPWA Multihannel
−0.083±0.001 1 SHRESTHA 12A DPWA Multihannel
−0.121 DRECHSEL 07 DPWA γN → πN1Statistial error only. �(1950) REFERENCES�(1950) REFERENCES�(1950) REFERENCES�(1950) REFERENCESANISOVICH 17 PL B766 357 A.V. Anisovih et al.ROENCHEN 15A EPJ A51 70 D. Roenhen et al.SOKHOYAN 15A EPJ A51 95 V. Sokhoyan et al. (CBELSA/TAPS Collab.)GUTZ 14 EPJ A50 74 E. Gutz et al. (CBELSA/TAPS Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)WORKMAN 12A PR C86 015202 R. Workman et al. (GWU)DRECHSEL 07 EPJ A34 69 D. Drehsel, S.S. Kamalov, L. Tiator (MAINZ, JINR)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(2000) 5/2+ I (JP ) = 32 (52+) Status: ∗∗OMITTED FROM SUMMARY TABLE�(2000) POLE POSITION�(2000) POLE POSITION�(2000) POLE POSITION�(2000) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1998± 4±4 1 SVARC 14 L+P πN → πN1976 SHRESTHA 12A DPWA Multihannel2150±100 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1697 VRANA 00 DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT404± 10±4 1 SVARC 14 L+P πN → πN350±100 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •488 SHRESTHA 12A DPWA Multihannel112 VRANA 00 DPWA Multihannel1 Fit to the amplitudes of HOEHLER 79.�(2000) ELASTIC POLE RESIDUE�(2000) ELASTIC POLE RESIDUE�(2000) ELASTIC POLE RESIDUE�(2000) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT34±1±1 1 SVARC 14 L+P πN → πN16±5 CUTKOSKY 80 IPWA πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT110± 1±3 1 SVARC 14 L+P πN → πN150±90 CUTKOSKY 80 IPWA πN → πN1Fit to the amplitudes of HOEHLER 79.�(2000) BREIT-WIGNER MASS�(2000) BREIT-WIGNER MASS�(2000) BREIT-WIGNER MASS�(2000) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2015± 24 1 SHRESTHA 12A DPWA Multihannel2200±125 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •1724± 61 VRANA 00 DPWA Multihannel1752± 32 MANLEY 92 IPWA πN → πN & N ππ1Statistial error only.

�(2000) BREIT-WIGNER WIDTH�(2000) BREIT-WIGNER WIDTH�(2000) BREIT-WIGNER WIDTH�(2000) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT500± 52 1 SHRESTHA 12A DPWA Multihannel400±125 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •138± 68 VRANA 00 DPWA Multihannel251± 93 MANLEY 92 IPWA πN → πN & N ππ1Statistial error only. �(2000) DECAY MODES�(2000) DECAY MODES�(2000) DECAY MODES�(2000) DECAY MODESMode Fration (�i /�)�1 N π 3{11 %�2 N ππ�3 �(1232)π , P-wave seen�4 �(1232)π , F-wave seen�5 N ρ , S=3/2, P-wave seen�6 N γ�7 N γ , heliity=1/2 seen�8 N γ , heliity=3/2 seen�(2000) BRANCHING RATIOS�(2000) BRANCHING RATIOS�(2000) BRANCHING RATIOS�(2000) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT7±1 1 SHRESTHA 12A DPWA Multihannel7±4 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •0±1 VRANA 00 DPWA Multihannel2±1 MANLEY 92 IPWA πN → πN & N ππ1Statistial error only.�(�(1232)π , P-wave)/�total �3/��(�(1232)π , P-wave)/�total �3/��(�(1232)π , P-wave)/�total �3/��(�(1232)π , P-wave)/�total �3/�VALUE (%) DOCUMENT ID TECN COMMENT3±3 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0±1 VRANA 00 DPWA Multihannel1 Statistial error only.�(�(1232)π , F-wave)/�total �4/��(�(1232)π , F-wave)/�total �4/��(�(1232)π , F-wave)/�total �4/��(�(1232)π , F-wave)/�total �4/�VALUE (%) DOCUMENT ID TECN COMMENT
< 3 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •40±1 VRANA 00 DPWA Multihannel�(N ρ , S=3/2,P-wave)/�total �5/��(N ρ , S=3/2,P-wave)/�total �5/��(N ρ , S=3/2,P-wave)/�total �5/��(N ρ , S=3/2,P-wave)/�total �5/�VALUE (%) DOCUMENT ID TECN COMMENT90± 3 1 SHRESTHA 12A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •60±60 VRANA 00 DPWA Multihannel1 Statistial error only.�(2000) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(2000) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(2000) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(2000) BREIT-WIGNER PHOTON DECAY AMPLITUDES�(2000) → pγ , heliity-1/2 amplitude A1/2�(2000) → pγ , heliity-1/2 amplitude A1/2�(2000) → pγ , heliity-1/2 amplitude A1/2�(2000) → pγ , heliity-1/2 amplitude A1/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.061±0.018 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only.�(2000) → pγ , heliity-3/2 amplitude A3/2�(2000) → pγ , heliity-3/2 amplitude A3/2�(2000) → pγ , heliity-3/2 amplitude A3/2�(2000) → pγ , heliity-3/2 amplitude A3/2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.158±0.032 1 SHRESTHA 12A DPWA Multihannel1 Statistial error only. �(2000) REFERENCES�(2000) REFERENCES�(2000) REFERENCES�(2000) REFERENCESSVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)SHRESTHA 12A PR C86 055203 M. Shrestha, D.M. Manley (KSU)VRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)MANLEY 92 PR D45 4002 D.M. Manley, E.M. Saleski (KSA) IJPAlso PR D30 904 D.M. Manley et al. (VPI)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL)Also PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT)



1711171117111711See key on page 885 BaryonPartile Listings�(2000),�(2150),�(2200)�(2150) 1/2− I (JP ) = 32 (12−) Status: ∗OMITTED FROM SUMMARY TABLE�(2150) POLE POSITION�(2150) POLE POSITION�(2150) POLE POSITION�(2150) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2140±80 CUTKOSKY 80 IPWA πN → πN
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT200±80 CUTKOSKY 80 IPWA πN → πN�(2150) ELASTIC POLE RESIDUE�(2150) ELASTIC POLE RESIDUE�(2150) ELASTIC POLE RESIDUE�(2150) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT7±2 CUTKOSKY 80 IPWA πN → πNPHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−60±90 CUTKOSKY 80 IPWA πN → πN�(2150) BREIT-WIGNER MASS�(2150) BREIT-WIGNER MASS�(2150) BREIT-WIGNER MASS�(2150) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2150±100 CUTKOSKY 80 IPWA πN → πN�(2150) BREIT-WIGNER WIDTH�(2150) BREIT-WIGNER WIDTH�(2150) BREIT-WIGNER WIDTH�(2150) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT200±100 CUTKOSKY 80 IPWA πN → πN�(2150) DECAY MODES�(2150) DECAY MODES�(2150) DECAY MODES�(2150) DECAY MODESMode Fration (�i /�)�1 N π 6{10 %�(2150) BRANCHING RATIOS�(2150) BRANCHING RATIOS�(2150) BRANCHING RATIOS�(2150) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT8±2 CUTKOSKY 80 IPWA πN → πN�(2150) REFERENCES�(2150) REFERENCES�(2150) REFERENCES�(2150) REFERENCESCUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)�(2200) 7/2− I (JP ) = 32 (72−) Status: ∗∗∗�(2200) POLE POSITION�(2200) POLE POSITION�(2200) POLE POSITION�(2200) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2050 to 2150 (≈ 2100) OUR ESTIMATE2100±50 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •2142 ROENCHEN 15A DPWA Multihannel
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT260 to 420 (≈ 340) OUR ESTIMATE260 to 420 (≈ 340) OUR ESTIMATE260 to 420 (≈ 340) OUR ESTIMATE260 to 420 (≈ 340) OUR ESTIMATE340±80 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •486 ROENCHEN 15A DPWA Multihannel�(2200) ELASTIC POLE RESIDUE�(2200) ELASTIC POLE RESIDUE�(2200) ELASTIC POLE RESIDUE�(2200) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT8±3 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •17 ROENCHEN 15A DPWA MultihannelPHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−70±40 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •
−56 ROENCHEN 15A DPWA Multihannel�(2200) INELASTIC POLE RESIDUE�(2200) INELASTIC POLE RESIDUE�(2200) INELASTIC POLE RESIDUE�(2200) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(2200) → � KNormalized residue in N π → �(2200) → � KNormalized residue in N π → �(2200) → � KNormalized residue in N π → �(2200) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.005 −103 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(2200) → �π, D-waveNormalized residue in N π → �(2200) → �π, D-waveNormalized residue in N π → �(2200) → �π, D-waveNormalized residue in N π → �(2200) → �π, D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.23 107 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(2200) → �π, G-waveNormalized residue in N π → �(2200) → �π, G-waveNormalized residue in N π → �(2200) → �π, G-waveNormalized residue in N π → �(2200) → �π, G-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.022 −151 ROENCHEN 15A DPWA Multihannel�(2200) BREIT-WIGNER MASS�(2200) BREIT-WIGNER MASS�(2200) BREIT-WIGNER MASS�(2200) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2150 to 2250 (≈ 2200) OUR ESTIMATE2150 to 2250 (≈ 2200) OUR ESTIMATE2150 to 2250 (≈ 2200) OUR ESTIMATE2150 to 2250 (≈ 2200) OUR ESTIMATE2176±40 ANISOVICH 17 DPWA Multihannel2200±80 CUTKOSKY 80 IPWA πN → πN2215±60 HOEHLER 79 IPWA πN → πN�(2200) BREIT-WIGNER WIDTH�(2200) BREIT-WIGNER WIDTH�(2200) BREIT-WIGNER WIDTH�(2200) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 500 (≈ 350) OUR ESTIMATE200 to 500 (≈ 350) OUR ESTIMATE200 to 500 (≈ 350) OUR ESTIMATE200 to 500 (≈ 350) OUR ESTIMATE210± 70 ANISOVICH 17 DPWA Multihannel450±100 CUTKOSKY 80 IPWA πN → πN400±100 HOEHLER 79 IPWA πN → πN�(2200) DECAY MODES�(2200) DECAY MODES�(2200) DECAY MODES�(2200) DECAY MODESMode Fration (�i /�)�1 N π 2{8 %�2 � K 1{7 %�3 �π , D-wave 40{100 %�4 �π , G-wave 5{25 %�5 �η , D-wave seen�(2200) BRANCHING RATIOS�(2200) BRANCHING RATIOS�(2200) BRANCHING RATIOS�(2200) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT2 to 8 (≈ 5) OUR ESTIMATE2 to 8 (≈ 5) OUR ESTIMATE2 to 8 (≈ 5) OUR ESTIMATE2 to 8 (≈ 5) OUR ESTIMATE3.5±1.5 ANISOVICH 17 DPWA Multihannel6 ±2 CUTKOSKY 80 IPWA πN → πN5 ±2 HOEHLER 79 IPWA πN → πN�(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.04±0.03 ANISOVICH 17 DPWA Multihannel�(�π , D-wave)/�total �3/��(�π , D-wave)/�total �3/��(�π , D-wave)/�total �3/��(�π , D-wave)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.70±0.30 ANISOVICH 17 DPWA Multihannel�(�π , G-wave)/�total �4/��(�π , G-wave)/�total �4/��(�π , G-wave)/�total �4/��(�π , G-wave)/�total �4/�VALUE DOCUMENT ID TECN COMMENT0.15±0.10 ANISOVICH 17 DPWA Multihannel�(�η , D-wave)/�total �5/��(�η , D-wave)/�total �5/��(�η , D-wave)/�total �5/��(�η , D-wave)/�total �5/�VALUE DOCUMENT ID TECN COMMENT

∼ 0.01 ANISOVICH 17 DPWA Multihannel�(2200) PHOTON DECAY AMPLITUDES AT THE POLE�(2200) PHOTON DECAY AMPLITUDES AT THE POLE�(2200) PHOTON DECAY AMPLITUDES AT THE POLE�(2200) PHOTON DECAY AMPLITUDES AT THE POLE�(2200) → N γ , heliity-1/2 amplitude A1/2�(2200) → N γ , heliity-1/2 amplitude A1/2�(2200) → N γ , heliity-1/2 amplitude A1/2�(2200) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT0.107+0.011
−0.020 −36 ± 5 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.106 −23 ROENCHEN 15A DPWA Multihannel



1712171217121712BaryonPartile Listings�(2200),�(2300),�(2350),�(2390)�(2200) → N γ , heliity-3/2 amplitude A3/2�(2200) → N γ , heliity-3/2 amplitude A3/2�(2200) → N γ , heliity-3/2 amplitude A3/2�(2200) → N γ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.131+0.024

−0.009 113+9
−5 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.157 −60 ROENCHEN 15A DPWA Multihannel�(2200) REFERENCES�(2200) REFERENCES�(2200) REFERENCES�(2200) REFERENCESANISOVICH 17 PL B766 357 A.V. Anisovih et al.ROENCHEN 15A EPJ A51 70 D. Roenhen et al.ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL) IJPHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(2300) 9/2+ I (JP ) = 32 (92+) Status: ∗∗OMITTED FROM SUMMARY TABLE�(2300) POLE POSITION�(2300) POLE POSITION�(2300) POLE POSITION�(2300) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2370±80 CUTKOSKY 80 IPWA πN → πN
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT420±160 CUTKOSKY 80 IPWA πN → πN�(2300) ELASTIC POLE RESIDUE�(2300) ELASTIC POLE RESIDUE�(2300) ELASTIC POLE RESIDUE�(2300) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT10±4 CUTKOSKY 80 IPWA πN → πNPHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−20±30 CUTKOSKY 80 IPWA πN → πN�(2300) BREIT-WIGNER MASS�(2300) BREIT-WIGNER MASS�(2300) BREIT-WIGNER MASS�(2300) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2400±125 CUTKOSKY 80 IPWA πN → πN2217± 80 HOEHLER 79 IPWA πN → πN�(2300) BREIT-WIGNER WIDTH�(2300) BREIT-WIGNER WIDTH�(2300) BREIT-WIGNER WIDTH�(2300) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT425±150 CUTKOSKY 80 IPWA πN → πN300±100 HOEHLER 79 IPWA πN → πN�(2300) DECAY MODES�(2300) DECAY MODES�(2300) DECAY MODES�(2300) DECAY MODESMode Fration (�i /�)�1 N π 1{8 %�(2300) BRANCHING RATIOS�(2300) BRANCHING RATIOS�(2300) BRANCHING RATIOS�(2300) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT6±2 CUTKOSKY 80 IPWA πN → πN3±2 HOEHLER 79 IPWA πN → πN�(2300) REFERENCES�(2300) REFERENCES�(2300) REFERENCES�(2300) REFERENCESCUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(2350) 5/2− I (JP ) = 32 (52−) Status: ∗OMITTED FROM SUMMARY TABLE�(2350) POLE POSITION�(2350) POLE POSITION�(2350) POLE POSITION�(2350) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2400±125 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •

2427 VRANA 00 DPWA Multihannel
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT400±150 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •458 VRANA 00 DPWA Multihannel�(2350) ELASTIC POLE RESIDUE�(2350) ELASTIC POLE RESIDUE�(2350) ELASTIC POLE RESIDUE�(2350) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT15±8 CUTKOSKY 80 IPWA πN → πNPHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−70±70 CUTKOSKY 80 IPWA πN → πN�(2350) BREIT-WIGNER MASS�(2350) BREIT-WIGNER MASS�(2350) BREIT-WIGNER MASS�(2350) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2400±125 CUTKOSKY 80 IPWA πN → πN2305± 26 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2459±100 VRANA 00 DPWA Multihannel�(2350) BREIT-WIGNER WIDTH�(2350) BREIT-WIGNER WIDTH�(2350) BREIT-WIGNER WIDTH�(2350) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT400±150 CUTKOSKY 80 IPWA πN → πN300± 70 HOEHLER 79 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •480±360 VRANA 00 DPWA Multihannel�(2350) DECAY MODES�(2350) DECAY MODES�(2350) DECAY MODES�(2350) DECAY MODESMode Fration (�i /�)�1 N π 4{30 %�(2350) BRANCHING RATIOS�(2350) BRANCHING RATIOS�(2350) BRANCHING RATIOS�(2350) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT20±10 CUTKOSKY 80 IPWA πN → πN4± 2 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •7±14 VRANA 00 DPWA Multihannel�(2350) REFERENCES�(2350) REFERENCES�(2350) REFERENCES�(2350) REFERENCESVRANA 00 PRPL 328 181 T.P. Vrana, S.A. Dytman, T.-S.H. Lee (PITT, ANL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(2390) 7/2+ I (JP ) = 32 (72+) Status: ∗OMITTED FROM SUMMARY TABLE�(2390) POLE POSITION�(2390) POLE POSITION�(2390) POLE POSITION�(2390) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2223± 15±19 1 SVARC 14 L+P πN → πN2350±100 CUTKOSKY 80 IPWA πN → πN
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT431± 26±7 1 SVARC 14 L+P πN → πN260±100 CUTKOSKY 80 IPWA πN → πN�(2390) ELASTIC POLE RESIDUE�(2390) ELASTIC POLE RESIDUE�(2390) ELASTIC POLE RESIDUE�(2390) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT26±2±1 1 SVARC 14 L+P πN → πN12±6 CUTKOSKY 80 IPWA πN → πN



1713171317131713See key on page 885 BaryonPartile Listings�(2390),�(2400)PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−160± 5±11 1 SVARC 14 L+P πN → πN
− 90±60 CUTKOSKY 80 IPWA πN → πN�(2390) BREIT-WIGNER MASS�(2390) BREIT-WIGNER MASS�(2390) BREIT-WIGNER MASS�(2390) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2350±100 CUTKOSKY 80 IPWA πN → πN2425± 60 HOEHLER 79 IPWA πN → πN�(2390) BREIT-WIGNER WIDTH�(2390) BREIT-WIGNER WIDTH�(2390) BREIT-WIGNER WIDTH�(2390) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT300±100 CUTKOSKY 80 IPWA πN → πN300± 80 HOEHLER 79 IPWA πN → πN�(2390) DECAY MODES�(2390) DECAY MODES�(2390) DECAY MODES�(2390) DECAY MODESMode Fration (�i /�)�1 N π 3{12 %�(2390) BRANCHING RATIOS�(2390) BRANCHING RATIOS�(2390) BRANCHING RATIOS�(2390) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT8±4 CUTKOSKY 80 IPWA πN → πN7±4 HOEHLER 79 IPWA πN → πN�(2390) FOOTNOTES�(2390) FOOTNOTES�(2390) FOOTNOTES�(2390) FOOTNOTES1Fit to the amplitudes of HOEHLER 79.�(2390) REFERENCES�(2390) REFERENCES�(2390) REFERENCES�(2390) REFERENCESSVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(2400) 9/2− I (JP ) = 32 (92−) Status: ∗∗OMITTED FROM SUMMARY TABLE�(2400) POLE POSITION�(2400) POLE POSITION�(2400) POLE POSITION�(2400) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2260±60 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, �ts, limits, et. • • •1931 ROENCHEN 15A DPWA Multihannel1983 ARNDT 06 DPWA πN → πN, ηN
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT320±160 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •442 ROENCHEN 15A DPWA Multihannel878 ARNDT 06 DPWA πN → πN, ηN�(2400) ELASTIC POLE RESIDUE�(2400) ELASTIC POLE RESIDUE�(2400) ELASTIC POLE RESIDUE�(2400) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT8±4 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •13 ROENCHEN 15A DPWA Multihannel24 ARNDT 06 DPWA πN → πN, ηNPHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
− 25±15 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 96 ROENCHEN 15A DPWA Multihannel
−139 ARNDT 06 DPWA πN → πN, ηN

�(2400) INELASTIC POLE RESIDUE�(2400) INELASTIC POLE RESIDUE�(2400) INELASTIC POLE RESIDUE�(2400) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in N π → �(2400) → � KNormalized residue in N π → �(2400) → � KNormalized residue in N π → �(2400) → � KNormalized residue in N π → �(2400) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.009 25 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(2400) → �π, G-waveNormalized residue in N π → �(2400) → �π, G-waveNormalized residue in N π → �(2400) → �π, G-waveNormalized residue in N π → �(2400) → �π, G-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.18 −110 ROENCHEN 15A DPWA MultihannelNormalized residue in N π → �(2400) → �π, I-waveNormalized residue in N π → �(2400) → �π, I-waveNormalized residue in N π → �(2400) → �π, I-waveNormalized residue in N π → �(2400) → �π, I-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.012 −1.0 ROENCHEN 15A DPWA Multihannel�(2400) BREIT-WIGNER MASS�(2400) BREIT-WIGNER MASS�(2400) BREIT-WIGNER MASS�(2400) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2643±141 1 ARNDT 06 DPWA πN → πN, ηN2300±100 CUTKOSKY 80 IPWA πN → πN2468± 50 HOEHLER 79 IPWA πN → πN1Statistial error only.�(2400) BREIT-WIGNER WIDTH�(2400) BREIT-WIGNER WIDTH�(2400) BREIT-WIGNER WIDTH�(2400) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT895±432 2 ARNDT 06 DPWA πN → πN, ηN330±100 CUTKOSKY 80 IPWA πN → πN480±100 HOEHLER 79 IPWA πN → πN2Statistial error only. �(2400) DECAY MODES�(2400) DECAY MODES�(2400) DECAY MODES�(2400) DECAY MODESMode Fration (�i /�)�1 N π 3{9 %�(2400) BRANCHING RATIOS�(2400) BRANCHING RATIOS�(2400) BRANCHING RATIOS�(2400) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT6.4±2.2 3 ARNDT 06 DPWA πN → πN, ηN5 ±2 CUTKOSKY 80 IPWA πN → πN6 ±3 HOEHLER 79 IPWA πN → πN3Statistial error only.�(2400) PHOTON DECAY AMPLITUDES AT THE POLE�(2400) PHOTON DECAY AMPLITUDES AT THE POLE�(2400) PHOTON DECAY AMPLITUDES AT THE POLE�(2400) PHOTON DECAY AMPLITUDES AT THE POLE�(2400) → N γ , heliity-1/2 amplitude A1/2�(2400) → N γ , heliity-1/2 amplitude A1/2�(2400) → N γ , heliity-1/2 amplitude A1/2�(2400) → N γ , heliity-1/2 amplitude A1/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT

−0.128+0.046
−0.012 118+24

− 3 ROENCHEN 14 DPWA
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.034 63 ROENCHEN 15A DPWA Multihannel�(2400) → N γ , heliity-3/2 amplitude A3/2�(2400) → N γ , heliity-3/2 amplitude A3/2�(2400) → N γ , heliity-3/2 amplitude A3/2�(2400) → N γ , heliity-3/2 amplitude A3/2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT
−0.115+0.042

−0.024 140+17
−28 ROENCHEN 14 DPWA

• • • We do not use the following data for averages, �ts, limits, et. • • •0.054 −75 ROENCHEN 15A DPWA Multihannel�(2400) REFERENCES�(2400) REFERENCES�(2400) REFERENCES�(2400) REFERENCESROENCHEN 15A EPJ A51 70 D. Roenhen et al.ROENCHEN 14 EPJ A50 101 D. Roenhen et al.Also EPJ A51 63 (errat.) D. Roenhen et al.ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP



1714171417141714BaryonPartile Listings�(2400),�(2420),�(2750),�(2950)�(2420) 11/2+ I (JP ) = 32 (112 +)Status: ∗∗∗∗Older and obsolete values are listed and referened in the 2014 edi-tion, Chinese Physis C38C38C38C38 070001 (2014).�(2420) POLE POSITION�(2420) POLE POSITION�(2420) POLE POSITION�(2420) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2300 to 2500 (≈ 2400) OUR ESTIMATE2300 to 2500 (≈ 2400) OUR ESTIMATE2300 to 2500 (≈ 2400) OUR ESTIMATE2300 to 2500 (≈ 2400) OUR ESTIMATE2454± 4±11 1 SVARC 14 L+P πN → πN2360±100 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •2529 ARNDT 06 DPWA πN → πN, ηN2300 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT350 to 550 (≈ 450) OUR ESTIMATE350 to 550 (≈ 450) OUR ESTIMATE350 to 550 (≈ 450) OUR ESTIMATE350 to 550 (≈ 450) OUR ESTIMATE462± 8±50 1 SVARC 14 L+P πN → πN420±100 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •621 ARNDT 06 DPWA πN → πN, ηN620 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.�(2420) ELASTIC POLE RESIDUE�(2420) ELASTIC POLE RESIDUE�(2420) ELASTIC POLE RESIDUE�(2420) ELASTIC POLE RESIDUEMODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣MODULUS ∣∣r ∣∣VALUE (MeV) DOCUMENT ID TECN COMMENT20 to 40 (≈ 30) OUR ESTIMATE20 to 40 (≈ 30) OUR ESTIMATE20 to 40 (≈ 30) OUR ESTIMATE20 to 40 (≈ 30) OUR ESTIMATE30±1±7 1 SVARC 14 L+P πN → πN18±6 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •33 ARNDT 06 DPWA πN → πN, ηN39 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.PHASE θPHASE θPHASE θPHASE θVALUE (◦) DOCUMENT ID TECN COMMENT
−60 to 20 (≈ − 20) OUR ESTIMATE−60 to 20 (≈ − 20) OUR ESTIMATE−60 to 20 (≈ − 20) OUR ESTIMATE−60 to 20 (≈ − 20) OUR ESTIMATE11± 1±8 1 SVARC 14 L+P πN → πN
−30±40 CUTKOSKY 80 IPWA πN → πN
• • • We do not use the following data for averages, �ts, limits, et. • • •
−45 ARNDT 06 DPWA πN → πN, ηN
−60 HOEHLER 93 ARGD πN → πN1Fit to the amplitudes of HOEHLER 79.�(2420) BREIT-WIGNER MASS�(2420) BREIT-WIGNER MASS�(2420) BREIT-WIGNER MASS�(2420) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2300 to 2600 (≈ 2450) OUR ESTIMATE2300 to 2600 (≈ 2450) OUR ESTIMATE2300 to 2600 (≈ 2450) OUR ESTIMATE2300 to 2600 (≈ 2450) OUR ESTIMATE2633± 29 1 ARNDT 06 DPWA πN → πN, ηN2400±125 CUTKOSKY 80 IPWA πN → πN2416± 17 HOEHLER 79 IPWA πN → πN1Statistial error only.�(2420) BREIT-WIGNER WIDTH�(2420) BREIT-WIGNER WIDTH�(2420) BREIT-WIGNER WIDTH�(2420) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT300 to 700 (≈ 500) OUR ESTIMATE300 to 700 (≈ 500) OUR ESTIMATE300 to 700 (≈ 500) OUR ESTIMATE300 to 700 (≈ 500) OUR ESTIMATE692± 47 1 ARNDT 06 DPWA πN → πN, ηN450±150 CUTKOSKY 80 IPWA πN → πN340± 28 HOEHLER 79 IPWA πN → πN1Statistial error only. �(2420) DECAY MODES�(2420) DECAY MODES�(2420) DECAY MODES�(2420) DECAY MODESThe following branhing frations are our estimates, not �ts or averages.Mode Fration (�i /�)�1 N π 5{10 %�(2420) BRANCHING RATIOS�(2420) BRANCHING RATIOS�(2420) BRANCHING RATIOS�(2420) BRANCHING RATIOS�(N π

)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT5 to 10 (≈ 8) OUR ESTIMATE5 to 10 (≈ 8) OUR ESTIMATE5 to 10 (≈ 8) OUR ESTIMATE5 to 10 (≈ 8) OUR ESTIMATE8.5±0.8 1 ARNDT 06 DPWA πN → πN, ηN8 ±3 CUTKOSKY 80 IPWA πN → πN8.0±1.5 HOEHLER 79 IPWA πN → πN

1Statistial error only. �(2420) REFERENCES�(2420) REFERENCES�(2420) REFERENCES�(2420) REFERENCESPDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)SVARC 14 PR C89 045205 A. Svar et al. (RBI Zagreb, UNI Tuzla)ARNDT 06 PR C74 045205 R.A. Arndt et al. (GWU)HOEHLER 93 πN Newsletter 9 1 G. Hohler (KARL)CUTKOSKY 80 Toronto Conf. 19 R.E. Cutkosky et al. (CMU, LBL) IJPAlso PR D20 2839 R.E. Cutkosky et al. (CMU, LBL)HOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(2750) 13/2− I (JP ) = 32 (132 −) Status: ∗∗OMITTED FROM SUMMARY TABLE�(2750) BREIT-WIGNER MASS�(2750) BREIT-WIGNER MASS�(2750) BREIT-WIGNER MASS�(2750) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2794±80 HOEHLER 79 IPWA πN → πN�(2750) BREIT-WIGNER WIDTH�(2750) BREIT-WIGNER WIDTH�(2750) BREIT-WIGNER WIDTH�(2750) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT350±100 HOEHLER 79 IPWA πN → πN�(2750) DECAY MODES�(2750) DECAY MODES�(2750) DECAY MODES�(2750) DECAY MODESMode Fration (�i /�)�1 N π 2{6 %�(2750) BRANCHING RATIOS�(2750) BRANCHING RATIOS�(2750) BRANCHING RATIOS�(2750) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT4.0±1.5 HOEHLER 79 IPWA πN → πN�(2750) REFERENCES�(2750) REFERENCES�(2750) REFERENCES�(2750) REFERENCESHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP�(2950) 15/2+ I (JP ) = 32 (152 +)Status: ∗∗OMITTED FROM SUMMARY TABLE�(2950) BREIT-WIGNER MASS�(2950) BREIT-WIGNER MASS�(2950) BREIT-WIGNER MASS�(2950) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2990±100 HOEHLER 79 IPWA πN → πN�(2950) BREIT-WIGNER WIDTH�(2950) BREIT-WIGNER WIDTH�(2950) BREIT-WIGNER WIDTH�(2950) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT330±100 HOEHLER 79 IPWA πN → πN�(2950) DECAY MODES�(2950) DECAY MODES�(2950) DECAY MODES�(2950) DECAY MODESMode Fration (�i /�)�1 N π 2{6 %�(2950) BRANCHING RATIOS�(2950) BRANCHING RATIOS�(2950) BRANCHING RATIOS�(2950) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT4±2 HOEHLER 79 IPWA πN → πN�(2950) REFERENCES�(2950) REFERENCES�(2950) REFERENCES�(2950) REFERENCESHOEHLER 79 PDAT 12-1 G. Hohler et al. (KARLT) IJPAlso Toronto Conf. 3 R. Koh (KARLT) IJP



1715171517151715See key on page 885 BaryonPartile Listings�(∼ 3000)�(∼ 3000 Region)Partial-Wave AnalysesOMITTED FROM SUMMARY TABLEWe list here misellaneous high-mass andidates for isospin-3/2 res-onanes found in partial-wave analyses.Our 1982 edition also had a �(2850) and a �(3230). The evidenefor them was dedued from total ross-setion and 180◦ elasti ross-setion measurements. The �(2850) has been resolved into the�(2750) I3,13 and �(2950) K3,15. The �(3230) is perhaps relatedto the K3,13 of HENDRY 78 and to the L3,17 of KOCH 80.�(∼ 3000) BREIT-WIGNER MASS�(∼ 3000) BREIT-WIGNER MASS�(∼ 3000) BREIT-WIGNER MASS�(∼ 3000) BREIT-WIGNER MASSVALUE (MeV) DOCUMENT ID TECN COMMENT3300 1 KOCH 80 IPWA πN → πN L3,17 wave3500 1 KOCH 80 IPWA πN → πN M3,19 wave2850±150 HENDRY 78 MPWA πN → πN I3,11 wave3200±200 HENDRY 78 MPWA πN → πN K3,13 wave3300±200 HENDRY 78 MPWA πN → πN L3,17 wave3700±200 HENDRY 78 MPWA πN → πN M3,19 wave4100±300 HENDRY 78 MPWA πN → πN N3,21 wave�(∼ 3000) BREIT-WIGNER WIDTH�(∼ 3000) BREIT-WIGNER WIDTH�(∼ 3000) BREIT-WIGNER WIDTH�(∼ 3000) BREIT-WIGNER WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT700±200 HENDRY 78 MPWA πN → πN I3,11 wave1000±300 HENDRY 78 MPWA πN → πN K3,13 wave1100±300 HENDRY 78 MPWA πN → πN L3,17 wave1300±400 HENDRY 78 MPWA πN → πN M3,19 wave1600±500 HENDRY 78 MPWA πN → πN N3,21 wave

�(∼ 3000) DECAY MODES�(∼ 3000) DECAY MODES�(∼ 3000) DECAY MODES�(∼ 3000) DECAY MODESMode Fration (�i /�)�1 N π seen�(∼ 3000) BRANCHING RATIOS�(∼ 3000) BRANCHING RATIOS�(∼ 3000) BRANCHING RATIOS�(∼ 3000) BRANCHING RATIOS�(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/��(N π
)/�total �1/�VALUE (%) DOCUMENT ID TECN COMMENT6±2 HENDRY 78 MPWA πN → πN I3,11 wave5±2 HENDRY 78 MPWA πN → πN K3,13 wave3±1 HENDRY 78 MPWA πN → πN L3,17 wave3±1 HENDRY 78 MPWA πN → πN M3,19 wave2±1 HENDRY 78 MPWA πN → πN N3,21 wave�(∼ 3000) FOOTNOTES�(∼ 3000) FOOTNOTES�(∼ 3000) FOOTNOTES�(∼ 3000) FOOTNOTES1 In addition, KOCH 80 reports some evidene for an S31 �(2700) and a P33 �(2800).�(∼ 3000) REFERENCES�(∼ 3000) REFERENCES�(∼ 3000) REFERENCES�(∼ 3000) REFERENCESKOCH 80 Toronto Conf. 3 R. Koh (KARLT) IJPHENDRY 78 PRL 41 222 A.W. Hendry (IND, LBL) IJPAlso ANP 136 1 A.W. Hendry (IND)



1716171617161716Baryon Partile Listings� � BARYONS� BARYONS� BARYONS� BARYONS(S = −1, I = 0)(S = −1, I = 0)(S = −1, I = 0)(S = −1, I = 0)�0 = uds� I (JP ) = 0(12+) Status: ∗∗∗∗We have omitted some results that have been superseded by laterexperiments. See our earlier editions.� MASS� MASS� MASS� MASSThe �t uses �, �+, �0, �− mass and mass-di�erene measurements.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1115.683±0.006 OUR FIT1115.683±0.006 OUR FIT1115.683±0.006 OUR FIT1115.683±0.006 OUR FIT1115.683±0.006 OUR AVERAGE1115.683±0.006 OUR AVERAGE1115.683±0.006 OUR AVERAGE1115.683±0.006 OUR AVERAGE1115.678±0.006±0.006 20k HARTOUNI 94 SPEC pp 27.5 GeV/1115.690±0.008±0.006 18k 1 HARTOUNI 94 SPEC pp 27.5 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •1115.59 ±0.08 935 HYMAN 72 HEBC1115.39 ±0.12 195 MAYEUR 67 EMUL1115.6 ±0.4 LONDON 66 HBC1115.65 ±0.07 488 2 SCHMIDT 65 HBC1115.44 ±0.12 3 BHOWMIK 63 RVUE1We assume CPT invariane: this is the � mass as measured by HARTOUNI 94. Seebelow for the frational mass di�erene, testing CPT.2The SCHMIDT 65 masses have been reevaluated using our April 1973 proton and K±and π± masses. P. Shmidt, private ommuniation (1974).3The mass has been raised 35 keV to take into aount a 46 keV inrease in the protonmass and an 11 keV derease in the π± mass (note added Reviews of Modern Physis39393939 1 (1967)). (m� − m�) / m�(m� − m�) / m�(m� − m�) / m�(m� − m�) / m�A test of CPT invariane.VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT
− 0.1 ± 1.1 OUR AVERAGE− 0.1 ± 1.1 OUR AVERAGE− 0.1 ± 1.1 OUR AVERAGE− 0.1 ± 1.1 OUR AVERAGE Error inludes sale fator of 1.6.+ 1.3 ± 1.2 31k 1 RYBICKI 96 NA32 π− Cu, 230 GeV
− 1.08± 0.90 HARTOUNI 94 SPEC pp 27.5 GeV/4.5 ± 5.4 CHIEN 66 HBC 6.9 GeV/ p p
• • • We do not use the following data for averages, �ts, limits, et. • • •
−26 ±13 BADIER 67 HBC 2.4 GeV/ p p1RYBICKI 96 is an analysis of old ACCMOR (NA32) data.� MEAN LIFE� MEAN LIFE� MEAN LIFE� MEAN LIFEMeasurements with an error ≥ 0.1 × 10−10 s have been omitted alto-gether, and only the latest high-statistis measurements are used for theaverage.VALUE (10−10 s) EVTS DOCUMENT ID TECN COMMENT2.632±0.020 OUR AVERAGE2.632±0.020 OUR AVERAGE2.632±0.020 OUR AVERAGE2.632±0.020 OUR AVERAGE Error inludes sale fator of 1.6. See the ideogram below.2.69 ±0.03 53k ZECH 77 SPEC Neutral hyperon beam2.611±0.020 34k CLAYTON 75 HBC 0.96{1.4 GeV/ K− p2.626±0.020 36k POULARD 73 HBC 0.4{2.3 GeV/ K− p
• • • We do not use the following data for averages, �ts, limits, et. • • •2.69 ±0.05 6582 ALTHOFF 73B OSPK π+ n → �K+2.54 ±0.04 4572 BALTAY 71B HBC K−p at rest2.535±0.035 8342 GRIMM 68 HBC2.47 ±0.08 2600 HEPP 68 HBC2.35 ±0.09 916 BURAN 66 HLBC2.452+0.056

−0.054 2213 ENGELMANN 66 HBC2.59 ±0.09 794 HUBBARD 64 HBC2.59 ±0.07 1378 SCHWARTZ 64 HBC2.36 ±0.06 2239 BLOCK 63 HEBC

WEIGHTED AVERAGE
2.631±0.020 (Error scaled by 1.6)

POULARD 73 HBC 0.1
CLAYTON 75 HBC 1.0
ZECH 77 SPEC 3.8

χ2

       4.9
(Confidence Level = 0.085)

2.55 2.6 2.65 2.7 2.75 2.8 2.85� mean life (10−10 s) (τ � − τ �) / τ �(τ � − τ �) / τ �(τ � − τ �) / τ �(τ � − τ �) / τ �A test of CPT invariane.VALUE DOCUMENT ID TECN COMMENT
−0.001 ±0.009 OUR AVERAGE−0.001 ±0.009 OUR AVERAGE−0.001 ±0.009 OUR AVERAGE−0.001 ±0.009 OUR AVERAGE
−0.0018±0.0066±0.0056 BARNES 96 CNTR LEAR p p → ��0.044 ±0.085 BADIER 67 HBC 2.4 GeV/ p p
See the related review(s):Baryon Magneti Moments� MAGNETIC MOMENT� MAGNETIC MOMENT� MAGNETIC MOMENT� MAGNETIC MOMENTSee the \Note on Baryon Magneti Moments" above. Measurements withan error ≥ 0.15 µN have been omitted.VALUE (µN ) EVTS DOCUMENT ID TECN COMMENT
−0.613 ±0.004 OUR AVERAGE−0.613 ±0.004 OUR AVERAGE−0.613 ±0.004 OUR AVERAGE−0.613 ±0.004 OUR AVERAGE
−0.606 ±0.015 200k COX 81 SPEC
−0.6138±0.0047 3M SCHACHIN... 78 SPEC
−0.59 ±0.07 350k HELLER 77 SPEC
−0.57 ±0.05 1.2M BUNCE 76 SPEC
−0.66 ±0.07 1300 DAHL-JENSEN71 EMUL 200 kG �eld� ELECTRIC DIPOLE MOMENT� ELECTRIC DIPOLE MOMENT� ELECTRIC DIPOLE MOMENT� ELECTRIC DIPOLE MOMENTA nonzero value is forbidden by both T invariane and P invariane.VALUE (10−16 e m) CL% DOCUMENT ID TECN
< 1.5< 1.5< 1.5< 1.5 95 1 PONDROM 81 SPEC
• • • We do not use the following data for averages, �ts, limits, et. • • •
<100 95 2 BARONI 71 EMUL
<500 95 GIBSON 66 EMUL1PONDROM 81 measures (−3.0 ± 7.4)× 10−17 e-m.2BARONI 71 measures (−5.9 ± 2.9)× 10−15 e-m.� DECAY MODES� DECAY MODES� DECAY MODES� DECAY MODESMode Fration (�i /�) Con�dene level�1 pπ− (63.9 ±0.5 ) %�2 nπ0 (35.8 ±0.5 ) %�3 nγ ( 1.75±0.15) × 10−3�4 pπ−γ [a℄ ( 8.4 ±1.4 ) × 10−4�5 pe−νe ( 8.32±0.14) × 10−4�6 pµ−νµ ( 1.57±0.35) × 10−4Lepton (L) and/or Baryon (B) number violating deay modesLepton (L) and/or Baryon (B) number violating deay modesLepton (L) and/or Baryon (B) number violating deay modesLepton (L) and/or Baryon (B) number violating deay modes�7 π+ e− L,B < 6 × 10−7 90%�8 π+µ− L,B < 6 × 10−7 90%�9 π− e+ L,B < 4 × 10−7 90%�10 π−µ+ L,B < 6 × 10−7 90%�11 K+ e− L,B < 2 × 10−6 90%�12 K+µ− L,B < 3 × 10−6 90%�13 K− e+ L,B < 2 × 10−6 90%�14 K−µ+ L,B < 3 × 10−6 90%�15 K0S ν L,B < 2 × 10−5 90%�16 pπ+ B < 9 × 10−7 90%



1717171717171717See key on page 885 Baryon Partile Listings�[a℄ See the Listings below for the pion momentum range used in this mea-surement. CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to 5 branhing ratios uses 20 measurements and oneonstraint to determine 5 parameters. The overall �t has a χ2 =10.5 for 16 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δxiδxj〉/(δxi·δxj), in perent, from the �t to the branhing frations, xi ≡�i/�total. The �t onstrains the xi whose labels appear in this array to sum toone.x2 −100x3 −2 −1x5 46 −46 −1x6 0 0 0 0x1 x2 x3 x5� BRANCHING RATIOS� BRANCHING RATIOS� BRANCHING RATIOS� BRANCHING RATIOS�(pπ−)/�(N π

) �1/(�1+�2)�(pπ−)/�(N π
) �1/(�1+�2)�(pπ−)/�(N π
) �1/(�1+�2)�(pπ−)/�(N π
) �1/(�1+�2)VALUE EVTS DOCUMENT ID TECN COMMENT0.641±0.005 OUR FIT0.641±0.005 OUR FIT0.641±0.005 OUR FIT0.641±0.005 OUR FIT0.640±0.005 OUR AVERAGE0.640±0.005 OUR AVERAGE0.640±0.005 OUR AVERAGE0.640±0.005 OUR AVERAGE0.646±0.008 4572 BALTAY 71B HBC K−p at rest0.635±0.007 6736 DOYLE 69 HBC π− p → �K00.643±0.016 903 HUMPHREY 62 HBC0.624±0.030 CRAWFORD 59B HBC π− p → �K0�(nπ0)/�(Nπ
) �2/(�1+�2)�(nπ0)/�(Nπ
) �2/(�1+�2)�(nπ0)/�(Nπ
) �2/(�1+�2)�(nπ0)/�(Nπ
) �2/(�1+�2)VALUE EVTS DOCUMENT ID TECN0.359±0.005 OUR FIT0.359±0.005 OUR FIT0.359±0.005 OUR FIT0.359±0.005 OUR FIT0.310±0.028 OUR AVERAGE0.310±0.028 OUR AVERAGE0.310±0.028 OUR AVERAGE0.310±0.028 OUR AVERAGE0.35 ±0.05 BROWN 63 HLBC0.291±0.034 75 CHRETIEN 63 HLBC�(nγ)/�total �3/��(nγ)/�total �3/��(nγ)/�total �3/��(nγ)/�total �3/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.75±0.15 OUR FIT1.75±0.15 OUR FIT1.75±0.15 OUR FIT1.75±0.15 OUR FIT1.75±0.151.75±0.151.75±0.151.75±0.15 1816 LARSON 93 SPEC K−p at rest

• • • We do not use the following data for averages, �ts, limits, et. • • •1.78±0.24+0.14
−0.16 287 NOBLE 92 SPEC See LARSON 93�(nγ)/�(nπ0) �3/�2�(nγ)/�(nπ0) �3/�2�(nγ)/�(nπ0) �3/�2�(nγ)/�(nπ0) �3/�2VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •2.86±0.74±0.57 24 BIAGI 86 SPEC SPS hyperon beam�(pπ−γ
)/�(pπ−) �4/�1�(pπ−γ
)/�(pπ−) �4/�1�(pπ−γ
)/�(pπ−) �4/�1�(pπ−γ
)/�(pπ−) �4/�1VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.32±0.221.32±0.221.32±0.221.32±0.22 72 BAGGETT 72C HBC π− < 95 MeV/�(p e−νe)/�(pπ−) �5/�1�(p e−νe)/�(pπ−) �5/�1�(pe−νe)/�(pπ−) �5/�1�(pe−νe)/�(pπ−) �5/�1VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.301±0.019 OUR FIT1.301±0.019 OUR FIT1.301±0.019 OUR FIT1.301±0.019 OUR FIT1.301±0.019 OUR AVERAGE1.301±0.019 OUR AVERAGE1.301±0.019 OUR AVERAGE1.301±0.019 OUR AVERAGE1.335±0.056 7111 BOURQUIN 83 SPEC SPS hyperon beam1.313±0.024 10k WISE 80 SPEC1.23 ±0.11 544 LINDQUIST 77 SPEC π− p → K0�1.27 ±0.07 1089 KATZ 73 HBC1.31 ±0.06 1078 ALTHOFF 71 OSPK1.17 ±0.13 86 1 CANTER 71 HBC K−p at rest1.20 ±0.12 143 2 MALONEY 69 HBC1.17 ±0.18 120 2 BAGLIN 64 FBC K− freon 1.45 GeV/1.23 ±0.20 150 2 ELY 63 FBC

• • • We do not use the following data for averages, �ts, limits, et. • • •1.32 ±0.15 218 1 LINDQUIST 71 OSPK See LINDQUIST 771Changed by us from �(pe− νe )/�(N π
) assuming the authors used �(pπ−)/�total =2/3.2Changed by us from �(pe− νe )/�(N π
) beause �(pe− ν)/�(pπ−) is the diretly mea-sured quantity.�(pµ−νµ

)/�(Nπ
) �6/(�1+�2)�(pµ−νµ

)/�(Nπ
) �6/(�1+�2)�(pµ−νµ

)/�(Nπ
) �6/(�1+�2)�(pµ−νµ

)/�(Nπ
) �6/(�1+�2)VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.57±0.35 OUR FIT1.57±0.35 OUR FIT1.57±0.35 OUR FIT1.57±0.35 OUR FIT1.57±0.35 OUR AVERAGE1.57±0.35 OUR AVERAGE1.57±0.35 OUR AVERAGE1.57±0.35 OUR AVERAGE1.4 ±0.5 14 BAGGETT 72B HBC K−p at rest2.4 ±0.8 9 CANTER 71B HBC K−p at rest1.3 ±0.7 3 LIND 64 RVUE1.5 ±1.2 2 RONNE 64 FBC

Lepton (L) and/or Baryon (B) number violating deay modesLepton (L) and/or Baryon (B) number violating deay modesLepton (L) and/or Baryon (B) number violating deay modesLepton (L) and/or Baryon (B) number violating deay modes�(π+ e−)/�total �7/��(π+ e−)/�total �7/��(π+ e−)/�total �7/��(π+ e−)/�total �7/�VALUE CL% DOCUMENT ID TECN COMMENT
<6× 10−7<6× 10−7<6× 10−7<6× 10−7 90 1 MCCRACKEN 15 CLAS γ p → K+�1Uses B(� → pπ−) = (63.9 ± 0.5)% for normalization mode.�(π+µ−

)/�total �8/��(π+µ−
)/�total �8/��(π+µ−
)/�total �8/��(π+µ−
)/�total �8/�VALUE CL% DOCUMENT ID TECN COMMENT

<6× 10−7<6× 10−7<6× 10−7<6× 10−7 90 1 MCCRACKEN 15 CLAS γ p → K+�1Uses B(� → pπ−) = (63.9 ± 0.5)% for normalization mode.�(π− e+)/�total �9/��(π− e+)/�total �9/��(π− e+)/�total �9/��(π− e+)/�total �9/�VALUE CL% DOCUMENT ID TECN COMMENT
<4× 10−7<4× 10−7<4× 10−7<4× 10−7 90 1 MCCRACKEN 15 CLAS γ p → K+�1Uses B(� → pπ−) = (63.9 ± 0.5)% for normalization mode.�(π−µ+)/�total �10/��(π−µ+)/�total �10/��(π−µ+)/�total �10/��(π−µ+)/�total �10/�VALUE CL% DOCUMENT ID TECN COMMENT
<6× 10−7<6× 10−7<6× 10−7<6× 10−7 90 1 MCCRACKEN 15 CLAS γ p → K+�1Uses B(� → pπ−) = (63.9 ± 0.5)% for normalization mode.�(K+ e−)/�total �11/��(K+ e−)/�total �11/��(K+ e−)/�total �11/��(K+ e−)/�total �11/�VALUE CL% DOCUMENT ID TECN COMMENT
<2× 10−6<2× 10−6<2× 10−6<2× 10−6 90 1 MCCRACKEN 15 CLAS γ p → K+�1Uses B(� → pπ−) = (63.9 ± 0.5)% for normalization mode.�(K+µ−

)/�total �12/��(K+µ−
)/�total �12/��(K+µ−
)/�total �12/��(K+µ−
)/�total �12/�VALUE CL% DOCUMENT ID TECN COMMENT

<3× 10−6<3× 10−6<3× 10−6<3× 10−6 90 1 MCCRACKEN 15 CLAS γ p → K+�1Uses B(� → pπ−) = (63.9 ± 0.5)% for normalization mode.�(K− e+)/�total �13/��(K− e+)/�total �13/��(K− e+)/�total �13/��(K− e+)/�total �13/�VALUE CL% DOCUMENT ID TECN COMMENT
<2× 10−6<2× 10−6<2× 10−6<2× 10−6 90 1 MCCRACKEN 15 CLAS γ p → K+�1Uses B(� → pπ−) = (63.9 ± 0.5)% for normalization mode.�(K−µ+)/�total �14/��(K−µ+)/�total �14/��(K−µ+)/�total �14/��(K−µ+)/�total �14/�VALUE CL% DOCUMENT ID TECN COMMENT
<3× 10−6<3× 10−6<3× 10−6<3× 10−6 90 1 MCCRACKEN 15 CLAS γ p → K+�1Uses B(� → pπ−) = (63.9 ± 0.5)% for normalization mode.�(K0S ν)/�total �15/��(K0S ν)/�total �15/��(K0S ν)/�total �15/��(K0S ν)/�total �15/�VALUE CL% DOCUMENT ID TECN COMMENT
<2× 10−5<2× 10−5<2× 10−5<2× 10−5 90 1 MCCRACKEN 15 CLAS γ p → K+�1Uses B(� → pπ−) = (63.9 ± 0.5)% for normalization mode.�(pπ+)/�total �16/��(pπ+)/�total �16/��(pπ+)/�total �16/��(pπ+)/�total �16/�VALUE CL% DOCUMENT ID TECN COMMENT
<9× 10−7<9× 10−7<9× 10−7<9× 10−7 90 1 MCCRACKEN 15 CLAS γ p → K+�1Uses B(� → pπ−) = (63.9 ± 0.5)% for normalization mode.� DECAY PARAMETERS� DECAY PARAMETERS� DECAY PARAMETERS� DECAY PARAMETERSSee the \Note on Baryon Deay Parameters" in the neutron Listings. Someearly results have been omitted.
α− FOR � → pπ−α− FOR � → pπ−α− FOR � → pπ−α− FOR � → pπ−VALUE EVTS DOCUMENT ID TECN COMMENT0.642±0.013 OUR AVERAGE0.642±0.013 OUR AVERAGE0.642±0.013 OUR AVERAGE0.642±0.013 OUR AVERAGE0.584±0.046 8500 ASTBURY 75 SPEC0.649±0.023 10325 CLELAND 72 OSPK0.67 ±0.06 3520 DAUBER 69 HBC From � deay0.645±0.017 10130 OVERSETH 67 OSPK � from π− p0.62 ±0.07 1156 CRONIN 63 CNTR � from π− p
α+ FOR � → pπ+α+ FOR � → pπ+α+ FOR � → pπ+α+ FOR � → pπ+VALUE EVTS DOCUMENT ID TECN COMMENT
−0.71 ±0.08 OUR AVERAGE−0.71 ±0.08 OUR AVERAGE−0.71 ±0.08 OUR AVERAGE−0.71 ±0.08 OUR AVERAGE
−0.755±0.083±0.063 ≈ 8.7k ABLIKIM 10 BES J/ψ → ��
−0.63 ±0.13 770 TIXIER 88 DM2 J/ψ → ��
φ ANGLE FOR � → pπ− (tanφ = β / γ)φ ANGLE FOR � → pπ− (tanφ = β / γ)φ ANGLE FOR � → pπ− (tanφ = β / γ)φ ANGLE FOR � → pπ− (tanφ = β / γ)VALUE (◦) EVTS DOCUMENT ID TECN COMMENT
− 6.5± 3.5 OUR AVERAGE− 6.5± 3.5 OUR AVERAGE− 6.5± 3.5 OUR AVERAGE− 6.5± 3.5 OUR AVERAGE
− 7.0± 4.5 10325 CLELAND 72 OSPK � from π− p
− 8.0± 6.0 10130 OVERSETH 67 OSPK � from π− p13.0±17.0 1156 CRONIN 63 OSPK � from π− p
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α0 / α− = α(� → nπ0) / α(� → pπ−)α0 / α− = α(� → nπ0) / α(� → pπ−)α0 / α− = α(� → nπ0) / α(� → pπ−)α0 / α− = α(� → nπ0) / α(� → pπ−)VALUE EVTS DOCUMENT ID TECN COMMENT1.01 ±0.07 OUR AVERAGE1.01 ±0.07 OUR AVERAGE1.01 ±0.07 OUR AVERAGE1.01 ±0.07 OUR AVERAGE1.000±0.068 4760 1 OLSEN 70 OSPK π+ n → �K+1.10 ±0.27 CORK 60 CNTR1OLSEN 70 ompares proton and neutron distributions from � deay.(α + α)/(α− α) in � → pπ−, � → pπ+(α + α)/(α− α) in � → pπ−, � → pπ+(α + α)/(α− α) in � → pπ−, � → pπ+(α + α)/(α− α) in � → pπ−, � → pπ+Zero if CP is onserved; α− and α+ are the asymmetry parameters for � → pπ−and � → pπ+ deay. See also the �− for a similar test involving the deay hain�− → �π−, � → pπ− and the orresponding antipartile hain.VALUE EVTS DOCUMENT ID TECN COMMENT0.006±0.021 OUR AVERAGE0.006±0.021 OUR AVERAGE0.006±0.021 OUR AVERAGE0.006±0.021 OUR AVERAGE
−0.081±0.055±0.059 ≈ 8.7k ABLIKIM 10 BES J/ψ → ��+0.013±0.022 96k BARNES 96 CNTR LEAR p p → ��+0.01 ±0.10 770 TIXIER 88 DM2 J/ψ → ��
−0.02 ±0.14 10k 1 CHAUVAT 85 CNTR pp, pp ISR
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.07 ±0.09 4063 BARNES 87 CNTR See BARNES 961CHAUVAT 85 atually gives α+(�)/α−(�) = −1.04 ± 0.29. Assumes polarization issame in pp → �X and pp → �X. Tests of this assumption, based on C-invariane andfragmentation, are satis�ed by the data.gA / gV FOR � → pe−νegA / gV FOR � → pe−νegA / gV FOR � → pe−νegA / gV FOR � → pe−νeMeasurements with fewer than 500 events have been omitted. Where neessary, signshave been hanged to agree with our onventions, whih are given in the \Note onBaryon Deay Parameters" in the neutron Listings. The measurements all assume thatthe form fator g2 = 0. See also the footnote on DWORKIN 90.VALUE EVTS DOCUMENT ID TECN COMMENT
−0.718±0.015 OUR AVERAGE−0.718±0.015 OUR AVERAGE−0.718±0.015 OUR AVERAGE−0.718±0.015 OUR AVERAGE
−0.719±0.016±0.012 37k 1 DWORKIN 90 SPEC e ν angular orr.
−0.70 ±0.03 7111 BOURQUIN 83 SPEC � → �π−
−0.734±0.031 10k 2 WISE 81 SPEC e ν angular orrel.
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.63 ±0.06 817 ALTHOFF 73 OSPK Polarized �1The tabulated result assumes the weak-magnetism oupling w ≡ gw (0)/gv (0) to be0.97, as given by the CVC hypothesis and as assumed by the other listed measurements.However, DWORKIN 90 measures w to be 0.15 ± 0.30, and then gA/gV = −0.731 ±0.016.2This experiment measures only the absolute value of gA/gV .� REFERENCES� REFERENCES� REFERENCES� REFERENCESWe have omitted some papers that have been superseded by later experi-ments. See our earlier editions.MCCRACKEN 15 PR D92 072002 M.E. MCraken et al. (JLab CLAS Collab.)ABLIKIM 10 PR D81 012003 M. Ablikim et al. (BES Collab.)BARNES 96 PR C54 1877 P.D. Barnes et al. (CERN PS-185 Collab.)RYBICKI 96 APP B27 2155 K. RybikiHARTOUNI 94 PRL 72 1322 E.P. Hartouni et al. (BNL E766 Collab.)Also PRL 72 2821 (erratum) E.P. Hartouni et al. (BNL E766 Collab.)LARSON 93 PR D47 799 K.D. Larson et al. (BNL-811 Collab.)NOBLE 92 PRL 69 414 A.J. Noble et al. (BIRM, BOST, BRCO+)DWORKIN 90 PR D41 780 J. Dworkin et al. (MICH, WISC, RUTG+)TIXIER 88 PL B212 523 M.H. Tixier et al. (DM2 Collab.)BARNES 87 PL B199 147 P.D. Barnes et al. (CMU, SACL, LANL+)BIAGI 86 ZPHY C30 201 S.F. Biagi et al. (BRIS, CERN, GEVA+)CHAUVAT 85 PL 163B 273 P. Chauvat et al. (CERN, CLER, UCLA+)BOURQUIN 83 ZPHY C21 1 M.H. Bourquin et al. (BRIS, GEVA, HEIDP+)COX 81 PRL 46 877 P.T. Cox et al. (MICH, WISC, RUTG, MINN+)PONDROM 81 PR D23 814 L. Pondrom et al. (WISC, MICH, RUTG+)WISE 81 PL 98B 123 J.E. Wise et al. (MASA, BNL)WISE 80 PL 91B 165 J.E. Wise et al. (MASA, BNL)SCHACHIN... 78 PRL 41 1348 L. Shahinger et al. (MICH, RUTG, WISC)HELLER 77 PL 68B 480 K. Heller et al. (MICH, WISC, HEIDH)LINDQUIST 77 PR D16 2104 J. Lindquist et al. (EFI, OSU, ANL)Also JP G2 L211 J. Lindquist et al. (EFI, WUSL, OSU+)ZECH 77 NP B124 413 G. Zeh et al. (SIEG, CERN, DORT, HEIDH)BUNCE 76 PRL 36 1113 G.R.M. Bune et al. (WISC, MICH, RUTG)ASTBURY 75 NP B99 30 P. Astbury et al. (LOIC, CERN, ETH+)CLAYTON 75 NP B95 130 E.F. Clayton et al. (LOIC, RHEL)ALTHOFF 73 PL 43B 237 K.H. Altho� et al. (CERN, HEID)ALTHOFF 73B NP B66 29 K.H. Altho� et al. (CERN, HEID)KATZ 73 Thesis MDDP-TR-74-044 C.N. Katz (UMD)POULARD 73 PL 46B 135 G. Poulard, A. Givernaud, A.C. Borg (SACL)BAGGETT 72B ZPHY 252 362 M.J. Baggett et al. (HEID)BAGGETT 72C PL 42B 379 M.J. Baggett et al. (HEID)CLELAND 72 NP B40 221 W.E. Cleland et al. (CERN, GEVA, LUND)HYMAN 72 PR D5 1063 L.G. Hyman et al. (ANL, CMU)ALTHOFF 71 PL 37B 531 K.H. Altho� et al. (CERN, HEID)BALTAY 71B PR D4 670 C. Baltay et al. (COLU, BING)BARONI 71 LNC 2 1256 G. Baroni, S. Petrera, G. Romano (ROMA)CANTER 71 PRL 26 868 J. Canter et al. (STON, COLU)CANTER 71B PRL 27 59 J. Canter et al. (STON, COLU)DAHL-JENSEN 71 NC 3A 1 E. Dahl-Jensen et al. (CERN, ANKA, LAUS+)LINDQUIST 71 PRL 27 612 J. Lindquist et al. (EFI, WUSL, OSU+)OLSEN 70 PRL 24 843 S.L. Olsen et al. (WISC, MICH)DAUBER 69 PR 179 1262 P.M. Dauber et al. (LRL)DOYLE 69 Thesis UCRL 18139 J.C. Doyle (LRL)MALONEY 69 PRL 23 425 J.E. Maloney, B. Sehi-Zorn (UMD)GRIMM 68 NC 54A 187 H.J. Grimm (HEID)HEPP 68 ZPHY 214 71 V. Hepp, H. Shleih (HEID)BADIER 67 PL 25B 152 J. Badier et al. (EPOL)MAYEUR 67 U.Libr.Brux.Bul. 32 C. Mayeur, E. Tompa, J.H. Wikens (BELG, LOUC)OVERSETH 67 PRL 19 391 O.E. Overseth, R.F. Roth (MICH, PRIN)PDG 67 RMP 39 1 A.H. Rosenfeld et al. (LRL, CERN, YALE)BURAN 66 PL 20 318 T. Buran et al. (OSLO)CHIEN 66 PR 152 1171 C.Y. Chien et al. (YALE, BNL)ENGELMANN 66 NC 45A 1038 R. Engelmann et al. (HEID, REHO)GIBSON 66 NC 45A 882 W.M. Gibson, K. Green (BRIS)

LONDON 66 PR 143 1034 G.W. London et al. (BNL, SYRA)SCHMIDT 65 PR 140 B1328 P. Shmidt (COLU)BAGLIN 64 NC 35 977 C. Baglin et al. (EPOL, CERN, LOUC, RHEL+)HUBBARD 64 PR 135 B183 J.R. Hubbard et al. (LRL)LIND 64 PR 135 B1483 V.G. Lind et al. (WISC)RONNE 64 PL 11 357 B.E. Ronne et al. (CERN, EPOL, LOUC+)SCHWARTZ 64 Thesis UCRL 11360 J.A. Shwartz (LRL)BHOWMIK 63 NC 28 1494 B. Bhowmik, D.P. Goyal (DELH)BLOCK 63 PR 130 766 M.M. Blok et al. (NWES, BGNA, SYRA+)BROWN 63 PR 130 769 J.L. Brown et al. (LRL, MICH)CHRETIEN 63 PR 131 2208 M. Chretien et al. (BRAN, BROW, HARV+)CRONIN 63 PR 129 1795 J.W. Cronin, O.E. Overseth (PRIN)ELY 63 PR 131 868 R.P. Ely et al. (LRL)HUMPHREY 62 PR 127 1305 W.E. Humphrey, R.R. Ross (LRL)CORK 60 PR 120 1000 B. Cork et al. (LRL, PRIN, BNL)CRAWFORD 59B PRL 2 266 F.S. Crawford et al. (LRL)
See the related review(s):� and� Resonanes�(1405) 1/2− I (JP ) = 0(12−) Status: ∗∗∗∗In the 1998 Note on the �(1405) in PDG 98, R.H. Dalitz disussedthe S-shaped usp behavior of the intensity at the N-K threshold ob-served in THOMAS 73 and HEMINGWAY 85. He ommented thatthis behavior "is harateristi of S-wave oupling; the other belowthreshold hyperon, the �(1385), has no suh threshold distortionbeause its N-K oupling is P-wave. For �(1405) this asymmetry isthe sole diret evidene that JP = 1/2−."A reent measurement by the CLAS ollaboration, MORIYA 14,de�nitively established the long-assumed JP = 1/2− spin-parityassignment of the �(1405). The experiment produed the�(1405) spin-polarized in the photoprodution proess γp →K+�(1405) and measured the deay of the �(1405)(polarized) →�+ (polarized)π−. The observed isotropi deay of �(1405) isonsistent with spin J = 1/2. The polarization transfer to the�+(polarized) diretion revealed negative parity, and thus estab-lished JP = 1/2−.
See the related review(s):Pole Struture of the �(1405) Region�(1405) REGION POLE POSITIONS�(1405) REGION POLE POSITIONS�(1405) REGION POLE POSITIONS�(1405) REGION POLE POSITIONSREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN
• • • We do not use the following data for averages, �ts, limits, et. • • •1429+ 8

− 7 1 MAI 15 DPWA1325+15
−15 2 MAI 15 DPWA1434+ 2
− 2 3 MAI 15 DPWA1330+ 4
− 5 4 MAI 15 DPWA1421+ 3
− 2 5 GUO 13 DPWA1388± 9 6 GUO 13 DPWA1424+ 7
−23 7 IKEDA 12 DPWA1381+18
− 6 8 IKEDA 12 DPWA1High-mass pole, solution number 4.2 Low-mass pole, solution number 4.3High-mass pole, solution number 2.4 Low-mass pole, solution number 2.5High-mass pole, �t II6 Low-mass pole, �t II.7High-mass pole8 Low-mass pole

−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN
• • • We do not use the following data for averages, �ts, limits, et. • • •24+ 4

− 6 1 MAI 15 DPWA180+24
−36 2 MAI 15 DPWA20+ 4
− 2 3 MAI 15 DPWA112+34
−22 4 MAI 15 DPWA38+16
−10 5 GUO 13 DPWA228+48
−50 6 GUO 13 DPWA52+ 6
−28 7 IKEDA 12 DPWA162+38
−16 8 IKEDA 12 DPWA



1719171917191719See key on page 885 BaryonPartile Listings�(1405)1High-mass pole, solution number 4.2 Low-mass pole, solution number 4.3High-mass pole, solution number 2.4 Low-mass pole, solution number 2.5High-mass pole, �t II6 Low-mass pole, �t II.7High-mass pole8 Low-mass pole �(1405) MASS�(1405) MASS�(1405) MASS�(1405) MASSPRODUCTION EXPERIMENTSPRODUCTION EXPERIMENTSPRODUCTION EXPERIMENTSPRODUCTION EXPERIMENTSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1405.1+ 1.3
− 1.0 OUR AVERAGE1405.1+ 1.3
− 1.0 OUR AVERAGE1405.1+ 1.3
− 1.0 OUR AVERAGE1405.1+ 1.3
− 1.0 OUR AVERAGE1405 +11
− 9 HASSANVAND13 SPEC pp → p�(1405)K+1405 + 1.4
− 1.0 ESMAILI 10 RVUE 4He K− → �±π∓X at rest1406.5± 4.0 1 DALITZ 91 M-matrix �t

• • • We do not use the following data for averages, �ts, limits, et. • • •1391 ± 1 700 1 HEMINGWAY 85 HBC K− p 4.2 GeV/
∼ 1405 400 2 THOMAS 73 HBC π− p 1.69 GeV/1405 120 BARBARO-... 68B DBC K− d 2.1{2.7 GeV/1400 ± 5 67 BIRMINGHAM 66 HBC K− p 3.5 GeV/1382 ± 8 ENGLER 65 HDBC π− p, π+ d 1.68 GeV/1400 ±24 MUSGRAVE 65 HBC p p 3{4 GeV/1410 ALEXANDER 62 HBC π− p 2.1 GeV/1405 ALSTON 62 HBC K− p 1.2{0.5 GeV/1405 ALSTON 61B HBC K− p 1.15 GeV/1DALITZ 91 �ts the HEMINGWAY 85 data.2THOMAS 73 data is �t by CHAO 73 (see next setion).EXTRAPOLATIONS BELOW NK THRESHOLDEXTRAPOLATIONS BELOW NK THRESHOLDEXTRAPOLATIONS BELOW NK THRESHOLDEXTRAPOLATIONS BELOW NK THRESHOLDVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1407.56 or 1407.50 1 KIMURA 00 potential model1411 2 MARTIN 81 K-matrix �t1406 3 CHAO 73 DPWA 0{range �t (sol. B)1421 MARTIN 70 RVUE Constant K-matrix1416 ±4 MARTIN 69 HBC Constant K-matrix1403 ±3 KIM 67 HBC K-matrix �t1407.5±1.2 4 KITTEL 66 HBC 0{e�etive-range �t1410.7±1.0 KIM 65 HBC 0{e�etive-range �t1409.6±1.7 4 SAKITT 65 HBC 0{e�etive-range �t1The KIMURA 00 values are from �ts A and B from a oupled-hannel potential model us-ing low-energy K N and � π data, kaoni-hydrogen x-ray measurements, and our �(1405)mass and width. The results bear mainly on the nature of the �(1405): three-quark stateor K N bound state.2The MARTIN 81 �t inludes the K± p forward sattering amplitudes and the dispersionrelations they must satisfy.3 See also the aompanying paper of THOMAS 73.4Data of SAKITT 65 are used in the �t by KITTEL 66.�(1405) WIDTH�(1405) WIDTH�(1405) WIDTH�(1405) WIDTHPRODUCTION EXPERIMENTSPRODUCTION EXPERIMENTSPRODUCTION EXPERIMENTSPRODUCTION EXPERIMENTSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT50.5± 2.0 OUR AVERAGE50.5± 2.0 OUR AVERAGE50.5± 2.0 OUR AVERAGE50.5± 2.0 OUR AVERAGE62 ±10 HASSANVAND13 SPEC pp → p�(1405)K+50 ± 2 1 DALITZ 91 M-matrix �t
• • • We do not use the following data for averages, �ts, limits, et. • • •24 + 4

− 3 ESMAILI 10 RVUE 4He K− → �±π∓X at rest32 ± 1 700 1 HEMINGWAY 85 HBC K− p 4.2 GeV/45 to 55 400 2 THOMAS 73 HBC π− p 1.69 GeV/35 120 BARBARO-... 68B DBC K− d 2.1{2.7 GeV/50 ±10 67 BIRMINGHAM 66 HBC K− p 3.5 GeV/89 ±20 ENGLER 65 HDBC60 ±20 MUSGRAVE 65 HBC35 ± 5 ALEXANDER 62 HBC50 ALSTON 62 HBC20 ALSTON 61B HBC1DALITZ 91 �ts the HEMINGWAY 85 data.2THOMAS 73 data is �t by CHAO 73 (see next setion).EXTRAPOLATIONS BELOW NK THRESHOLDEXTRAPOLATIONS BELOW NK THRESHOLDEXTRAPOLATIONS BELOW NK THRESHOLDEXTRAPOLATIONS BELOW NK THRESHOLDVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •50.24 or 50.26 1 KIMURA 00 potential model30 2 MARTIN 81 K-matrix �t55 3,4 CHAO 73 DPWA 0{range �t (sol. B)20 MARTIN 70 RVUE Constant K-matrix29 ±6 MARTIN 69 HBC Constant K-matrix50 ±5 KIM 67 HBC K-matrix �t34.1±4.1 5 KITTEL 66 HBC37.0±3.2 KIM 65 HBC28.2±4.1 5 SAKITT 65 HBC

1The KIMURA 00 values are from �ts A and B from a oupled-hannel potential model us-ing low-energy KN and � π data, kaoni-hydrogen x-ray measurements, and our �(1405)mass and width. The results bear mainly on the nature of the �(1405): three-quark stateor K N bound state.2The MARTIN 81 �t inludes the K± p forward sattering amplitudes and the dispersionrelations they must satisfy.3An asymmetri shape, with �/2 = 41 MeV below resonane, 14 MeV above.4 See also the aompanying paper of THOMAS 73.5Data of SAKITT 65 are used in the �t by KITTEL 66.�(1405) DECAY MODES�(1405) DECAY MODES�(1405) DECAY MODES�(1405) DECAY MODESMode Fration (�i /�)�1 � π 100 %�2 �γ�3 �0 γ�4 NK �(1405) PARTIAL WIDTHS�(1405) PARTIAL WIDTHS�(1405) PARTIAL WIDTHS�(1405) PARTIAL WIDTHS�(�γ) �2�(�γ) �2�(�γ) �2�(�γ) �2VALUE (keV) DOCUMENT ID COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •27±8 BURKHARDT 91 Isobar model �t�(�0 γ) �3�(�0 γ) �3�(�0 γ) �3�(�0 γ) �3VALUE (keV) DOCUMENT ID COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •10 ± 4 or 23 ± 7 BURKHARDT 91 Isobar model �t�(1405) BRANCHING RATIOS�(1405) BRANCHING RATIOS�(1405) BRANCHING RATIOS�(1405) BRANCHING RATIOS�(NK)/�(� π

) �4/�1�(NK)/�(� π
) �4/�1�(NK)/�(� π
) �4/�1�(NK)/�(� π
) �4/�1VALUE CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<3 95 HEMINGWAY 85 HBC K−p 4.2 GeV/�(1405) REFERENCES�(1405) REFERENCES�(1405) REFERENCES�(1405) REFERENCESMAI 15 EPJ A51 30 M. Mai, U.-G. Meissner (BONN, JULI)MORIYA 14 PRL 112 082004 K. Moriya et al. (CLAS Collab.) JPGUO 13 PR C87 035202 Z.-H. Guo, J. OllerHASSANVAND 13 PR C87 055202 M. Hassanvand et al.Also PR C88 019905 (errat.) M. Hassanvand et al.IKEDA 12 NP A881 98 Y. Ikeda, T. Hyodo, W. Weise (MUNT, RIKEN, TINT)ESMAILI 10 PL B686 23 J. Esmaili, Y. Akaishi, T. Yamazaki (RIKEN, ISUT+)KIMURA 00 PR C62 015206 M. Kimura et al.PDG 98 EPJ C3 1 C. Caso et al. (PDG Collab.)BURKHARDT 91 PR C44 607 H. Burkhardt, J. Lowe (NOTT, UNM, BIRM)DALITZ 91 JP G17 289 R.H. Dalitz, A. Delo� (OXFTP, WINR)HEMINGWAY 85 NP B253 742 R.J. Hemingway (CERN) JMARTIN 81 NP B179 33 A.D. Martin (DURH)CHAO 73 NP B56 46 Y.A. Chao et al. (RHEL, CMU, LOUC)THOMAS 73 NP B56 15 D.W. Thomas et al. (CMU) JMARTIN 70 NP B16 479 A.D. Martin, G.G. Ross (DURH)MARTIN 69 PR 183 1352 B.R. Martin, M. Sakitt (LOUC, BNL)Also PR 183 1345 B.R. Martin, M. Sakitt (LOUC, BNL)BARBARO-... 68B PRL 21 573 A. Barbaro-Galtieri et al. (LRL, SLAC)KIM 67 PRL 19 1074 J.K. Kim (YALE)BIRMINGHAM 66 PR 152 1148 M. Haque et al. (BIRM, GLAS, LOIC, OXF+)KITTEL 66 PL 21 349 W. Kittel, G. Otter, I. Waek (VIEN)ENGLER 65 PRL 15 224 A. Engler et al. (CMU, BNL) IJKIM 65 PRL 14 29 J.K. Kim (COLU)MUSGRAVE 65 NC 35 735 B. Musgrave et al. (BIRM, CERN, EPOL+)SAKITT 65 PR 139 B719 M. Sakitt et al. (UMD, LRL)ALEXANDER 62 PRL 8 447 G. Alexander et al. (LRL) IALSTON 62 CERN Conf. 311 M.H. Alston et al. (LRL) IALSTON 61B PRL 6 698 M.H. Alston et al. (LRL) IOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSIWASAKI 97 PRL 78 3067 M. Iwasaki et al. (KEK 228 Collab.)FINK 90 PR C41 2720 P.J.Jr. Fink et al. (IBMY, ORST, ANSM)LEINWEBER 90 ANP 198 203 D.B. Leinweber (MCMS)MUELLER-GR... 90 NP A513 557 A. Mueller-Groeling, K. Holinde, J. Speth (JULI)BARRETT 89 NC 102A 179 R.C. Barrett (SURR)BATTY 89 NC 102A 255 C.J. Batty, A. Gal (RAL, HEBR)CAPSTICK 89 Exited Baryons 88, p.32 S. Capstik (GUEL)LOWE 89 NC 102A 167 J. Lowe (BIRM)WHITEHOUSE 89 PRL 63 1352 D.A. Whitehouse et al. (BIRM, BOST, BRCO+)SIEGEL 88 PR C38 2221 P.B. Siegel, W. Weise (REGE)WORKMAN 88 PR D37 3117 R.L. Workman, H.W. Fearing (TRIU)SCHNICK 87 PRL 58 1719 J. Shnik, R.H. Landau (ORST)CAPSTICK 86 PR D34 2809 S. Capstik, N. Isgur (TNTO)JENNINGS 86 PL B176 229 B.K. Jennings (TRIU)MALTMAN 86 PR D34 1372 K. Maltman, N. Isgur (LANL, TNTO)ZHONG 86 PL B171 471 Y.S. Zhong et al. (ADLD, TRIU, SURR)BURKHARDT 85 NP A440 653 H. Burkhardt, J. Lowe, A.S. Rosenthal (NOTT+)DAREWYCH 85 PR D32 1765 J.W. Darewyh, R. Koniuk, N. Isgur (YORKC, TNTO)VEIT 85 PR D31 1033 E.A. Veit et al. (TRIU, ADLD, SURR)KIANG 84 PR C30 1638 D. Kiang et al. (DALH, MCMS)MILLER 84 Conferene paper D.J. Miller (LOUC)Conf. Intersetions between Partile and Nulear Physis, p. 783VANDIJK 84 PR D30 937 W. van Dijk (MCMS)VEIT 84 PL 137B 415 E.A. Veit et al. (TRIU, SURR, CERN)DALITZ 82 Heid. Conf. R.H. Dalitz et al. (OXFTP)Heidelberg Conf., p. 201DALITZ 81 Kaon Conf. R.H. Dalitz, J.G. MGinley (OXFTP)Low and Intermediate Energy Kaon-Nuleon Physis, p.381



1720172017201720BaryonPartile Listings�(1405),�(1520)MARTIN 81B Kaon Conf. A.D. Martin (DURH)Low and Intermediate Energy Kaon-Nuelon Physis, p. 97OADES 77 NC 42A 462 G.C. Oades, G. Rashe (AARH, ZURI)SHAW 73 Purdue Conf. 417 G.L. Shaw (UCI)BARBARO-... 72 LBL-555 A. Barbaro-Galtieri (LBL)DOBSON 72 PR D6 3256 P.N. Dobson, R. MElhaney (HAWA)RAJASEKA... 72 PR D5 610 G. Rajasekaran (TATA)Earlier papers also ited in RAJASEKARAN 72.CLINE 71 PRL 26 1194 D. Cline, R. Laumann, J. Mapp (WISC)MARTIN 71 PL 35B 62 A.D. Martin, A.D. Martin, G.G. Ross (DURH, LOUC+)DALITZ 67 PR 153 1617 R.H. Dalitz, T.C. Wong, G. Rajasekaran (OXFTP+)DONALD 66 PL 22 711 R.A. Donald et al. (LIVP)KADYK 66 PRL 17 599 J.A. Kadyk et al. (LRL)ABRAMS 65 PR 139 B454 G.S. Abrams, B. Sehi-Zorn (UMD)�(1520) 3/2− I (JP ) = 0(32−) Status: ∗∗∗∗Disovered by FERRO-LUZZI 62; the elaboration in WATSON 63is the lassi paper on the Breit-Wigner analysis of a multihannelresonane.The measurements of the mass, width, and elastiity published be-fore 1975 are now obsolete and have been omitted. They were lastlisted in our 1982 edition Physis Letters 111B111B111B111B 1 (1982).Prodution and formation experiments agree quite well, so they arelisted together here.�(1520) POLE POSITION�(1520) POLE POSITION�(1520) POLE POSITION�(1520) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1517 +4
−41517 +4
−41517 +4
−41517 +4
−4 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1518 ZHANG 13A DPWA Multihannel1518.8 QIANG 10 SPEC e p → e′K+X (�t to X )1 From the preferred solution A in KAMANO 15.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT15 +10

− 815 +10
− 815 +10
− 815 +10
− 8 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •16 ZHANG 13A DPWA Multihannel17.2 QIANG 10 SPEC e p → e′K+X (�t to X )1 From the preferred solution A in KAMANO 15.�(1520) POLE RESIDUES�(1520) POLE RESIDUES�(1520) POLE RESIDUES�(1520) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → �(1520) → NKNormalized residue in NK → �(1520) → NKNormalized residue in NK → �(1520) → NKNormalized residue in NK → �(1520) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.431 −11 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1520) → � πNormalized residue in NK → �(1520) → � πNormalized residue in NK → �(1520) → � πNormalized residue in NK → �(1520) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.435 −10 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1520) → � (1385)π , S-waveNormalized residue in NK → �(1520) → � (1385)π , S-waveNormalized residue in NK → �(1520) → � (1385)π , S-waveNormalized residue in NK → �(1520) → � (1385)π , S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.431 −123 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1520) → � (1385)π , D-waveNormalized residue in NK → �(1520) → � (1385)π , D-waveNormalized residue in NK → �(1520) → � (1385)π , D-waveNormalized residue in NK → �(1520) → � (1385)π , D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0141 122 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1520) MASS�(1520) MASS�(1520) MASS�(1520) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1519.5 ±1.0 OUR ESTIMATE1519.5 ±1.0 OUR ESTIMATE1519.5 ±1.0 OUR ESTIMATE1519.5 ±1.0 OUR ESTIMATE1519.54±0.17 OUR AVERAGE1519.54±0.17 OUR AVERAGE1519.54±0.17 OUR AVERAGE1519.54±0.17 OUR AVERAGE1519.6 ±0.5 ZHANG 13A DPWA Multihannel1520.4 ±0.6 ±1.5 QIANG 10 SPEC e p → e′K+X (�t to X )1517.3 ±1.5 300 BARBER 80D SPEC γ p → �(1520)K+1517.8 ±1.2 5k BARLAG 79 HBC K−p 4.2 GeV/

1520.0 ±0.5 ALSTON-... 78 DPWA KN → K N1519.7 ±0.3 4k CAMERON 77 HBC K−p 0.96{1.36 GeV/1519 ±1 GOPAL 77 DPWA KN multihannel1519.4 ±0.3 2000 CORDEN 75 DBC K−d 1.4{1.8 GeV/�(1520) WIDTH�(1520) WIDTH�(1520) WIDTH�(1520) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT15.6 ±1.0 OUR ESTIMATE15.6 ±1.0 OUR ESTIMATE15.6 ±1.0 OUR ESTIMATE15.6 ±1.0 OUR ESTIMATE15.73±0.29 OUR AVERAGE15.73±0.29 OUR AVERAGE15.73±0.29 OUR AVERAGE15.73±0.29 OUR AVERAGE Error inludes sale fator of 1.1.17 ±1 ZHANG 13A DPWA Multihannel18.6 ±1.9 ±1.0 QIANG 10 SPEC e p → e′K+X (�t to X )16.3 ±3.3 300 BARBER 80D SPEC γ p → �(1520)K+16 ±1 GOPAL 80 DPWA KN → K N14 ±3 677 1 BARLAG 79 HBC K−p 4.2 GeV/15.4 ±0.5 ALSTON-... 78 DPWA KN → K N16.3 ±0.5 4k CAMERON 77 HBC K−p 0.96{1.36 GeV/15.0 ±0.5 GOPAL 77 DPWA KN multihannel15.5 ±1.6 2000 CORDEN 75 DBC K−d 1.4{1.8 GeV/1From the best-resolution sample of �ππ events only.�(1520) DECAY MODES�(1520) DECAY MODES�(1520) DECAY MODES�(1520) DECAY MODESMode Fration (�i /�)�1 NK (45 ±1 ) %�2 � π (42 ±1 ) %�3 �ππ (10 ±1 ) %�4 � (1385)π , S-wave�5 � (1385)π , D-wave�6 � (1385)π�7 � (1385)π ( → �ππ )�8 �(ππ)S-wave�9 � ππ ( 0.9 ±0.1 ) %�10 �γ ( 0.85±0.15) %�11 �0 γ CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to 9 branhing ratios uses 28 measurements and oneonstraint to determine 6 parameters. The overall �t has a χ2 =18.9 for 23 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δxiδxj〉/(δxi·δxj), in perent, from the �t to the branhing frations, xi ≡�i/�total. The �t onstrains the xi whose labels appear in this array to sum toone.x2 −63x3 −32 −34x9 −4 −3 −1x10 −8 −7 −3 0x11 −24 −21 −10 −1 −1x1 x2 x3 x9 x10�(1520) BRANCHING RATIOS�(1520) BRANCHING RATIOS�(1520) BRANCHING RATIOS�(1520) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.45 ±0.01 OUR ESTIMATE0.45 ±0.01 OUR ESTIMATE0.45 ±0.01 OUR ESTIMATE0.45 ±0.01 OUR ESTIMATE0.448±0.007 OUR FIT0.448±0.007 OUR FIT0.448±0.007 OUR FIT0.448±0.007 OUR FIT Error inludes sale fator of 1.2.0.456±0.010 OUR AVERAGE0.456±0.010 OUR AVERAGE0.456±0.010 OUR AVERAGE0.456±0.010 OUR AVERAGE0.47 ±0.04 ZHANG 13A DPWA Multihannel0.47 ±0.02 GOPAL 80 DPWA KN → K N0.45 ±0.03 ALSTON-... 78 DPWA KN → K N0.448±0.014 CORDEN 75 DBC K−d 1.4{1.8 GeV/

• • • We do not use the following data for averages, �ts, limits, et. • • •0.43 1 KAMANO 15 DPWA Multihannel0.47 ±0.01 GOPAL 77 DPWA See GOPAL 800.42 MAST 76 HBC K−p → K0 n1From the preferred solution A in KAMANO 15.�(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.42 ±0.01 OUR ESTIMATE0.42 ±0.01 OUR ESTIMATE0.42 ±0.01 OUR ESTIMATE0.42 ±0.01 OUR ESTIMATE0.421±0.007 OUR FIT0.421±0.007 OUR FIT0.421±0.007 OUR FIT0.421±0.007 OUR FIT Error inludes sale fator of 1.2.0.425±0.011 OUR AVERAGE0.425±0.011 OUR AVERAGE0.425±0.011 OUR AVERAGE0.425±0.011 OUR AVERAGE0.47 ±0.05 ZHANG 13A DPWA Multihannel0.426±0.014 CORDEN 75 DBC K−d 1.4{1.8 GeV/



1721172117211721See key on page 885 BaryonPartile Listings�(1520)0.418±0.017 BARBARO-... 69B HBC K−p 0.28{0.45 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •0.446 1 KAMANO 15 DPWA Multihannel0.46 KIM 71 DPWA K-matrix analysis1 From the preferred solution A in KAMANO 15.�(� π

)/�(NK) �2/�1�(� π
)/�(NK) �2/�1�(� π
)/�(NK) �2/�1�(� π
)/�(NK) �2/�1VALUE DOCUMENT ID TECN COMMENT0.940±0.026 OUR FIT0.940±0.026 OUR FIT0.940±0.026 OUR FIT0.940±0.026 OUR FIT Error inludes sale fator of 1.3.0.95 ±0.04 OUR AVERAGE0.95 ±0.04 OUR AVERAGE0.95 ±0.04 OUR AVERAGE0.95 ±0.04 OUR AVERAGE Error inludes sale fator of 1.7. See the ideogram below.0.98 ±0.03 1 GOPAL 77 DPWA KN multihannel0.82 ±0.08 BURKHARDT 69 HBC K−p 0.8{1.2 GeV/1.06 ±0.14 SCHEUER 68 DBC K−N 3 GeV/0.96 ±0.20 DAHL 67 HBC π− p 1.6{4 GeV/0.73 ±0.11 DAUBER 67 HBC K−p 2 GeV/

• • • We do not use the following data for averages, �ts, limits, et. • • •1.06 ±0.12 BERTHON 74 HBC Quasi-2-body σ1.72 ±0.78 MUSGRAVE 65 HBC
WEIGHTED AVERAGE
0.95±0.04 (Error scaled by 1.7)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

DAUBER 67 HBC 4.0
DAHL 67 HBC
SCHEUER 68 DBC 0.6
BURKHARDT 69 HBC 2.7
GOPAL 77 DPWA 1.0

χ2

       8.3
(Confidence Level = 0.041)

0.4 0.6 0.8 1 1.2 1.4 1.61The K N → � π amplitude at resonane is +0.46 ± 0.01.�(� π
)/�(NK)�(�ππ)/�total �3/��(�ππ)/�total �3/��(�ππ)/�total �3/��(�ππ)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.10 ±0.01 OUR ESTIMATE0.10 ±0.01 OUR ESTIMATE0.10 ±0.01 OUR ESTIMATE0.10 ±0.01 OUR ESTIMATE0.095±0.005 OUR FIT0.095±0.005 OUR FIT0.095±0.005 OUR FIT0.095±0.005 OUR FIT Error inludes sale fator of 1.2.0.096±0.008 OUR AVERAGE0.096±0.008 OUR AVERAGE0.096±0.008 OUR AVERAGE0.096±0.008 OUR AVERAGE Error inludes sale fator of 1.6.0.091±0.006 CORDEN 75 DBC K−d 1.4{1.8 GeV/0.11 ±0.01 1 MAST 73B IPWA K−p → �ππ1Assumes �(NK)/�total = 0.46 ± 0.02.�(�ππ)/�(NK) �3/�1�(�ππ)/�(NK) �3/�1�(�ππ)/�(NK) �3/�1�(�ππ)/�(NK) �3/�1VALUE DOCUMENT ID TECN COMMENT0.212±0.012 OUR FIT0.212±0.012 OUR FIT0.212±0.012 OUR FIT0.212±0.012 OUR FIT Error inludes sale fator of 1.2.0.202±0.021 OUR AVERAGE0.202±0.021 OUR AVERAGE0.202±0.021 OUR AVERAGE0.202±0.021 OUR AVERAGE0.22 ±0.03 BURKHARDT 69 HBC K−p 0.8{1.2 GeV/0.19 ±0.04 SCHEUER 68 DBC K−N 3 GeV/0.17 ±0.05 DAHL 67 HBC π− p 1.6{4 GeV/0.21 ±0.18 DAUBER 67 HBC K−p 2 GeV/

• • • We do not use the following data for averages, �ts, limits, et. • • •0.27 ±0.13 BERTHON 74 HBC Quasi-2-body σ0.2 KIM 71 DPWA K-matrix analysis�(� π
)/�(�ππ) �2/�3�(� π
)/�(�ππ) �2/�3�(� π
)/�(�ππ) �2/�3�(� π
)/�(�ππ) �2/�3VALUE DOCUMENT ID TECN COMMENT4.43±0.25 OUR FIT4.43±0.25 OUR FIT4.43±0.25 OUR FIT4.43±0.25 OUR FIT Error inludes sale fator of 1.2.3.9 ±0.6 OUR AVERAGE3.9 ±0.6 OUR AVERAGE3.9 ±0.6 OUR AVERAGE3.9 ±0.6 OUR AVERAGE3.9 ±1.0 UHLIG 67 HBC K−p 0.9{1.0 GeV/3.3 ±1.1 BIRMINGHAM 66 HBC K−p 3.5 GeV/4.5 ±1.0 ARMENTEROS65C HBC�(� (1385)π , S-wave)/�total �4/��(� (1385)π , S-wave)/�total �4/��(� (1385)π , S-wave)/�total �4/��(� (1385)π , S-wave)/�total �4/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.121 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.003 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.

�(� (1385)π)/�total �6/��(� (1385)π)/�total �6/��(� (1385)π)/�total �6/��(� (1385)π)/�total �6/�VALUE DOCUMENT ID TECN COMMENT0.041±0.0050.041±0.0050.041±0.0050.041±0.005 CHAN 72 HBC K−p → �ππ�(� (1385)π (→ �ππ ))/�(�ππ) �7/�3�(� (1385)π (→ �ππ ))/�(�ππ) �7/�3�(� (1385)π (→ �ππ ))/�(�ππ) �7/�3�(� (1385)π (→ �ππ ))/�(�ππ) �7/�3The �ππ mode is largely due to �(1385)π. Only the values of (�(1385)π) / (�2π)given by MAST 73B and CORDEN 75 are based on real 3-body partial-wave analyses.The disrepany between the two results is essentially due to the di�erent hypothesesmade onerning the shape of the (ππ)S-wave state.VALUE CL% DOCUMENT ID TECN COMMENT0.58±0.22 CORDEN 75 DBC K−d 1.4{1.8 GeV/0.82±0.10 1 MAST 73B IPWA K−p → �ππ
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.44 90 WIELAND 11 SPHR γ p → K+�(1520)0.39±0.10 2 BURKHARDT 71 HBC K−p → (�ππ)π1Both �(1385)π DS03 and � (ππ) DP03 ontribute.2The entral bin (1514{1524 MeV) gives 0.74 ± 0.10; other bins are lower by 2-to-5standard deviations.�(�(ππ)S-wave)/�(�ππ) �8/�3�(�(ππ)S-wave)/�(�ππ) �8/�3�(�(ππ)S-wave)/�(�ππ) �8/�3�(�(ππ)S-wave)/�(�ππ) �8/�3VALUE DOCUMENT ID TECN COMMENT0.20±0.080.20±0.080.20±0.080.20±0.08 CORDEN 75 DBC K−d 1.4{1.8 GeV/�(� ππ

)/�total �9/��(� ππ
)/�total �9/��(� ππ
)/�total �9/��(� ππ
)/�total �9/�VALUE DOCUMENT ID TECN COMMENT0.009 ±0.001 OUR ESTIMATE0.009 ±0.001 OUR ESTIMATE0.009 ±0.001 OUR ESTIMATE0.009 ±0.001 OUR ESTIMATE0.0086±0.0005 OUR FIT0.0086±0.0005 OUR FIT0.0086±0.0005 OUR FIT0.0086±0.0005 OUR FIT0.0086±0.0005 OUR AVERAGE0.0086±0.0005 OUR AVERAGE0.0086±0.0005 OUR AVERAGE0.0086±0.0005 OUR AVERAGE0.007 ±0.002 1 CORDEN 75 DBC K−d 1.4{1.8 GeV/0.0085±0.0006 2 MAST 73 MPWA K−p → � ππ0.010 ±0.0015 BARBARO-... 69B HBC K−p 0.28{0.45 GeV/1Muh of the � ππ deay proeeds via �(1385)π.2Assumes �(NK)/�total = 0.46.�(�γ)/�total �10/��(�γ)/�total �10/��(�γ)/�total �10/��(�γ)/�total �10/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT8.5±1.5 OUR ESTIMATE8.5±1.5 OUR ESTIMATE8.5±1.5 OUR ESTIMATE8.5±1.5 OUR ESTIMATE8.8±1.1 OUR FIT8.8±1.1 OUR FIT8.8±1.1 OUR FIT8.8±1.1 OUR FIT8.8±1.1 OUR AVERAGE8.8±1.1 OUR AVERAGE8.8±1.1 OUR AVERAGE8.8±1.1 OUR AVERAGE10.7±2.9+1.5
−0.4 32 TAYLOR 05 CLAS γ p → K+�γ10.2±2.1±1.5 290 ANTIPOV 04A SPNX pN(C) → �(1520)K+N(C)8.0±1.4 238 MAST 68B HBC Using �(NK)/�total = 0.45�(�0 γ)/�total �11/��(�0 γ)/�total �11/��(�0 γ)/�total �11/��(�0 γ)/�total �11/�VALUE DOCUMENT ID TECN COMMENT0.0193±0.0034 OUR FIT0.0193±0.0034 OUR FIT0.0193±0.0034 OUR FIT0.0193±0.0034 OUR FIT0.02 ±0.00350.02 ±0.00350.02 ±0.00350.02 ±0.0035 1 MAST 68B HBC Not measured; see note1Calulated from �(�γ)/�total, assuming SU(3). Needed to onstrain the sum of all thebranhing ratios to be unity.�(1520) REFERENCES�(1520) REFERENCES�(1520) REFERENCES�(1520) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)WIELAND 11 EPJ A47 47 F. Wieland et al. (ELSA SAPHIR Collab.)QIANG 10 PL B694 123 Y. Qiang et al. (DUKE, JEFF, PNPI, GWU+)TAYLOR 05 PR C71 054609 S. Taylor et al. (JLab CLAS Collab.)Also PR C72 039902 (errat.) S. Taylor et al. (JLab CLAS Collab.)ANTIPOV 04A PL B604 22 Yu.M. Antipov et al. (IHEP SPHINX Collab.)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)BARBER 80D ZPHY C7 17 D.P. Barber et al. (DARE, LANC, SHEF)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPBARLAG 79 NP B149 220 S.J.M. Barlag et al. (AMST, CERN, NIJM+)ALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPCAMERON 77 NP B131 399 W. Cameron et al. (RHEL, LOIC) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMAST 76 PR D14 13 T.S. Mast et al. (LBL)CORDEN 75 NP B84 306 M.J. Corden et al. (BIRM)BERTHON 74 NC 21A 146 A. Berthon et al. (CDEF, RHEL, SACL+)MAST 73 PR D7 3212 T.S. Mast et al. (LBL) IJPMAST 73B PR D7 5 T.S. Mast et al. (LBL) IJPCHAN 72 PRL 28 256 S.B. Chan et al. (MASA, YALE)BURKHARDT 71 NP B27 64 E. Burkhardt et al. (HEID, CERN, SACL)KIM 71 PRL 27 356 J.K. Kim (HARV) IJPAlso Duke Conf. 161 J.K. Kim (HARV) IJPHyperon Resonanes, 1970BARBARO-... 69B Lund Conf. 352 A. Barbaro-Galtieri et al. (LRL)Also Duke Conf. 95 R.D. Tripp (LRL)Hyperon Resonanes 1970BURKHARDT 69 NP B14 106 E. Burkhardt et al. (HEID, EFI, CERN+)MAST 68B PRL 21 1715 T.S. Mast et al. (LRL)SCHEUER 68 NP B8 503 J.C. Sheuer et al. (SABRE Collab.)DAHL 67 PR 163 1377 O.I. Dahl et al. (LRL)DAUBER 67 PL 24B 525 P.M. Dauber et al. (UCLA)UHLIG 67 PR 155 1448 R.P. Uhlig et al. (UMD, NRL)BIRMINGHAM 66 PR 152 1148 M. Haque et al. (BIRM, GLAS, LOIC, OXF+)ARMENTEROS 65C PL 19 338 R. Armenteros et al. (CERN, HEID, SACL)MUSGRAVE 65 NC 35 735 B. Musgrave et al. (BIRM, CERN, EPOL+)WATSON 63 PR 131 2248 M.B. Watson, M. Ferro-Luzzi, R.D. Tripp (LRL) IJPFERRO-LUZZI 62 PRL 8 28 M. Ferro-Luzzi, R.D. Tripp, M.B. Watson (LRL) IJP



1722172217221722Baryon Partile Listings�(1600), �(1670)�(1600) 1/2+ I (JP ) = 0(12+) Status: ∗∗∗See also the �(1810) P01. There are quite possibly two P01 statesin this region. �(1600) POLE POSITION�(1600) POLE POSITION�(1600) POLE POSITION�(1600) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1544+3
−31544+3
−31544+3
−31544+3
−3 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1572 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT112+12

− 2112+12
− 2112+12
− 2112+12
− 2 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •138 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1600) POLE RESIDUES�(1600) POLE RESIDUES�(1600) POLE RESIDUES�(1600) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → �(1600) → NKNormalized residue in NK → �(1600) → NKNormalized residue in NK → �(1600) → NKNormalized residue in NK → �(1600) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.105 −80 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1600) → � πNormalized residue in NK → �(1600) → � πNormalized residue in NK → �(1600) → � πNormalized residue in NK → �(1600) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.232 108 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1600) → � (1385)πNormalized residue in NK → �(1600) → � (1385)πNormalized residue in NK → �(1600) → � (1385)πNormalized residue in NK → �(1600) → � (1385)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.183 77 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1600) MASS�(1600) MASS�(1600) MASS�(1600) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1560 to 1700 (≈ 1600) OUR ESTIMATE1560 to 1700 (≈ 1600) OUR ESTIMATE1560 to 1700 (≈ 1600) OUR ESTIMATE1560 to 1700 (≈ 1600) OUR ESTIMATE1592± 10 ZHANG 13A DPWA Multihannel1568± 20 GOPAL 80 DPWA KN → K N1703±100 ALSTON-... 78 DPWA KN → K N1573± 25 GOPAL 77 DPWA KN multihannel1596± 6 KANE 74 DPWA K−p → � π1620± 10 LANGBEIN 72 IPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1572 or 1617 1 MARTIN 77 DPWA KN multihannel1646± 7 2 CARROLL 76 DPWA Isospin-0 total σ1570 KIM 71 DPWA K-matrix analysis1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2A total ross-setion bump with (J+1/2) �el / �total = 0.04.�(1600) WIDTH�(1600) WIDTH�(1600) WIDTH�(1600) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT50 to 250 (≈ 150) OUR ESTIMATE50 to 250 (≈ 150) OUR ESTIMATE50 to 250 (≈ 150) OUR ESTIMATE50 to 250 (≈ 150) OUR ESTIMATE150± 28 ZHANG 13A DPWA Multihannel116± 20 GOPAL 80 DPWA KN → K N593±200 ALSTON-... 78 DPWA KN → K N147± 50 GOPAL 77 DPWA KN multihannel175± 20 KANE 74 DPWA K−p → � π60± 10 LANGBEIN 72 IPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •247 or 271 1 MARTIN 77 DPWA KN multihannel20 2 CARROLL 76 DPWA Isospin-0 total σ50 KIM 71 DPWA K-matrix analysis1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2A total ross-setion bump with (J+1/2) �el / �total = 0.04.

�(1600) DECAY MODES�(1600) DECAY MODES�(1600) DECAY MODES�(1600) DECAY MODESMode Fration (�i /�)�1 NK 15{30 %�2 � π 10{60 %�3 � (1385)π �(1600) BRANCHING RATIOS�(1600) BRANCHING RATIOS�(1600) BRANCHING RATIOS�(1600) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.15 to 0.30 OUR ESTIMATE0.15 to 0.30 OUR ESTIMATE0.15 to 0.30 OUR ESTIMATE0.15 to 0.30 OUR ESTIMATE0.14 ±0.04 ZHANG 13A DPWA Multihannel0.23 ±0.04 GOPAL 80 DPWA KN → K N0.14 ±0.05 ALSTON-... 78 DPWA KN → K N0.25 ±0.15 LANGBEIN 72 IPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.064 1 KAMANO 15 DPWA Multihannel0.24 ±0.04 GOPAL 77 DPWA See GOPAL 800.30 or 0.29 2 MARTIN 77 DPWA KN multihannel1 From the preferred solution A in KAMANO 15.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(� π

)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.851 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π)/�total �3/��(� (1385)π)/�total �3/��(� (1385)π)/�total �3/��(� (1385)π)/�total �3/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.085 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → �(1600)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1600)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1600)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1600)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.23±0.03 ZHANG 13A DPWA Multihannel
−0.16±0.04 GOPAL 77 DPWA KN multihannel
−0.33±0.11 KANE 74 DPWA K−p → � π0.28±0.09 LANGBEIN 72 IPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.39 or −0.39 1 MARTIN 77 DPWA KN multihannelnot seen HEPP 76B DPWA K−N → � π1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(1600) REFERENCES�(1600) REFERENCES�(1600) REFERENCES�(1600) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPCARROLL 76 PRL 37 806 A.S. Carroll et al. (BNL) IHEPP 76B PL 65B 487 V. Hepp et al. (CERN, HEIDH, MPIM) IJPKANE 74 LBL-2452 D.F. Kane (LBL) IJPLANGBEIN 72 NP B47 477 W. Langbein, F. Wagner (MPIM) IJPKIM 71 PRL 27 356 J.K. Kim (HARV) IJP�(1670) 1/2− I (JP ) = 0(12−) Status: ∗∗∗∗The measurements of the mass, width, and elastiity published be-fore 1974 are now obsolete and have been omitted. They were lastlisted in our 1982 edition Physis Letters 111B111B111B111B 1 (1982).�(1670) POLE POSITIONS�(1670) POLE POSITIONS�(1670) POLE POSITIONS�(1670) POLE POSITIONSREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1669+3

−81669+3
−81669+3
−81669+3
−8 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1667 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.



1723172317231723See key on page 885 BaryonPartile Listings�(1670)
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT19+18

− 219+18
− 219+18
− 219+18
− 2 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •26 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1670) POLE RESIDUES�(1670) POLE RESIDUES�(1670) POLE RESIDUES�(1670) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in K N → �(1670) → K NNormalized residue in K N → �(1670) → K NNormalized residue in K N → �(1670) → K NNormalized residue in K N → �(1670) → K NMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.351 164 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1670) → � πNormalized residue in NK → �(1670) → � πNormalized residue in NK → �(1670) → � πNormalized residue in NK → �(1670) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.327 125 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1670) → �ηNormalized residue in NK → �(1670) → �ηNormalized residue in NK → �(1670) → �ηNormalized residue in NK → �(1670) → �ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.474 59 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1670) → � (1385)πNormalized residue in NK → �(1670) → � (1385)πNormalized residue in NK → �(1670) → � (1385)πNormalized residue in NK → �(1670) → � (1385)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0988 −104 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1670) MASS�(1670) MASS�(1670) MASS�(1670) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1660 to 1680 (≈ 1670) OUR ESTIMATE1660 to 1680 (≈ 1670) OUR ESTIMATE1660 to 1680 (≈ 1670) OUR ESTIMATE1660 to 1680 (≈ 1670) OUR ESTIMATE1672 ±3 ZHANG 13A DPWA Multihannel1677.5±0.8 1 GARCIA-REC...03 DPWA KN multihannel1673 ±2 MANLEY 02 DPWA KN multihannel1670.8±1.7 KOISO 85 DPWA K−p → � π1667 ±5 GOPAL 80 DPWA KN → K N1671 ±3 ALSTON-... 78 DPWA KN → K N1670 ±5 GOPAL 77 DPWA KN multihannel1675 ±2 HEPP 76B DPWA K−N → � π1679 ±1 KANE 74 DPWA K−p → � π1665 ±5 PREVOST 74 DPWA K−N → �(1385)π
• • • We do not use the following data for averages, �ts, limits, et. • • •1668.9±2.0 ABAEV 96 DPWA K−p → �η1664 2 MARTIN 77 DPWA KN multihannel1GARCIA-RECIO 03 gives pole, not Breit-Wigner, parameters, but the narrow width ofthe �(1670) means there will be little di�erene.2MARTIN 77 obtains idential resonane parameters from a T-matrix pole and from aBreit-Wigner �t. �(1670) WIDTH�(1670) WIDTH�(1670) WIDTH�(1670) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT25 to 50 (≈ 35) OUR ESTIMATE25 to 50 (≈ 35) OUR ESTIMATE25 to 50 (≈ 35) OUR ESTIMATE25 to 50 (≈ 35) OUR ESTIMATE29 ± 5 ZHANG 13A DPWA Multihannel29.2± 1.4 1 GARCIA-REC...03 DPWA KN multihannel23 ± 6 MANLEY 02 DPWA KN multihannel34.1± 3.7 KOISO 85 DPWA K−p → � π29 ± 5 GOPAL 80 DPWA KN → K N29 ± 5 ALSTON-... 78 DPWA KN → K N45 ±10 GOPAL 77 DPWA KN multihannel46 ± 5 HEPP 76B DPWA K−N → � π40 ± 3 KANE 74 DPWA K−p → � π19 ± 5 PREVOST 74 DPWA K−N → �(1385)π
• • • We do not use the following data for averages, �ts, limits, et. • • •21.1± 3.6 ABAEV 96 DPWA K−p → �η12 2 MARTIN 77 DPWA KN multihannel1GARCIA-RECIO 03 gives pole, not Breit-Wigner, parameters, but the narrow width ofthe �(1670) means there will be little di�erene.2MARTIN 77 obtains idential resonane parameters from a T-matrix pole and from aBreit-Wigner �t.

�(1670) DECAY MODES�(1670) DECAY MODES�(1670) DECAY MODES�(1670) DECAY MODESMode Fration (�i /�)�1 NK 20{30 %�2 � π 25{55 %�3 �η 10{25 %�4 � (1385)π , D-wave�5 NK∗(892), S=1/2, S-wave�6 NK∗(892), S=3/2, D-wave (5±4) %�(1670) BRANCHING RATIOS�(1670) BRANCHING RATIOS�(1670) BRANCHING RATIOS�(1670) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.20 to 0.30 OUR ESTIMATE0.20 to 0.30 OUR ESTIMATE0.20 to 0.30 OUR ESTIMATE0.20 to 0.30 OUR ESTIMATE0.26 ±0.25 ZHANG 13A DPWA Multihannel0.37 ±0.07 MANLEY 02 DPWA KN multihannel0.18 ±0.03 GOPAL 80 DPWA KN → K N0.17 ±0.03 ALSTON-... 78 DPWA KN → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.318 1 KAMANO 15 DPWA Multihannel0.20 ±0.03 GOPAL 77 DPWA See GOPAL 800.15 2 MARTIN 77 DPWA KN multihannel1 From the preferred solution A in KAMANO 15.2MARTIN 77 obtains idential resonane parameters from a T-matrix pole and from aBreit-Wigner �t.�(� π

)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.289 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�η)/�total �3/��(�η)/�total �3/��(�η)/�total �3/��(�η)/�total �3/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.373 KAMANO 15 DPWA Multihannel0.30 ±0.08 ABAEV 96 DPWA K−p → �η�(� (1385)π ,D-wave)/�total �4/��(� (1385)π ,D-wave)/�total �4/��(� (1385)π ,D-wave)/�total �4/��(� (1385)π ,D-wave)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.019 KAMANO 15 DPWA Multi-hannel�(NK∗(892), S=1/2, S-wave)/�total �5/��(NK∗(892), S=1/2, S-wave)/�total �5/��(NK∗(892), S=1/2, S-wave)/�total �5/��(NK∗(892), S=1/2, S-wave)/�total �5/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1Not seen in the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,D-wave)/�total �6/��(NK∗(892), S=3/2,D-wave)/�total �6/��(NK∗(892), S=3/2,D-wave)/�total �6/��(NK∗(892), S=3/2,D-wave)/�total �6/�VALUE DOCUMENT ID TECN COMMENT0.05±0.040.05±0.040.05±0.040.05±0.04 ZHANG 13A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1Not seen in the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → �(1670)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1670)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1670)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1670)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.29±0.06 ZHANG 13A DPWA Multihannel
−0.38±0.03 MANLEY 02 DPWA KN multihannel
−0.26±0.02 KOISO 85 DPWA K−p → � π

−0.31±0.03 GOPAL 77 DPWA KN multihannel
−0.29±0.03 HEPP 76B DPWA K−N → � π

−0.23±0.03 LONDON 75 HLBC K−p → �0π0
−0.27±0.02 KANE 74 DPWA K−p → � π
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.13 1 MARTIN 77 DPWA KN multihannel1MARTIN 77 obtains idential resonane parameters from a T-matrix pole and from aBreit-Wigner �t.(�i�f )1/2/�total inNK → �(1670)→ �η (�1�3)1/2/�(�i�f )1/2/�total inNK → �(1670)→ �η (�1�3)1/2/�(�i�f )1/2/�total inNK → �(1670)→ �η (�1�3)1/2/�(�i�f )1/2/�total inNK → �(1670)→ �η (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.30±0.10 ZHANG 13A DPWA Multihannel+0.24±0.04 MANLEY 02 DPWA KN multihannel+0.20±0.05 BAXTER 73 DPWA K−p → neutrals
• • • We do not use the following data for averages, �ts, limits, et. • • •0.24 KIM 71 DPWA K-matrix analysis0.26 ARMENTEROS69C HBC0.20 or 0.23 BERLEY 65 HBC



1724172417241724BaryonPartile Listings�(1670),�(1690)(�i�f )1/2/�total inNK → �(1670)→ � (1385)π ,D-wave (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1670)→ � (1385)π ,D-wave (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1670)→ � (1385)π ,D-wave (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1670)→ � (1385)π ,D-wave (�1�4)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.17±0.06 MANLEY 02 DPWA KN multihannel
−0.18±0.05 PREVOST 74 DPWA K−N → �(1385)π�(1670) REFERENCES�(1670) REFERENCES�(1670) REFERENCES�(1670) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)GARCIA-REC... 03 PR D67 076009 C. Garia-Reio et al. (GRAN, VALE)MANLEY 02 PRL 88 012002 D.M. Manley et al. (BNL Crystal Ball Collab.)ABAEV 96 PR C53 385 V.V. Abaev, B.M.K. Nefkens (UCLA)KOISO 85 NP A433 619 H. Koiso et al. (TOKY, MASA)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPHEPP 76B PL 65B 487 V. Hepp et al. (CERN, HEIDH, MPIM) IJPLONDON 75 NP B85 289 G.W. London et al. (BNL, CERN, EPOL+)KANE 74 LBL-2452 D.F. Kane (LBL) IJPPREVOST 74 NP B69 246 J. Prevost et al. (SACL, CERN, HEID)BAXTER 73 NP B67 125 D.F. Baxter et al. (OXF) IJPKIM 71 PRL 27 356 J.K. Kim (HARV) IJPAlso Duke Conf. 161 J.K. Kim (HARV) IJPHyperon Resonanes, 1970ARMENTEROS 69C Lund Paper 229 R. Armenteros et al. (CERN, HEID, SACL) IJPValues are quoted in LEVI-SETTI 69.BERLEY 65 PRL 15 641 D. Berley et al. (BNL) IJP�(1690) 3/2− I (JP ) = 0(32−) Status: ∗∗∗∗The measurements of the mass, width, and elastiity published be-fore 1974 are now obsolete and have been omitted. They were lastlisted in our 1982 edition Physis Letters 111B111B111B111B 1 (1982).�(1690) POLE POSITION�(1690) POLE POSITION�(1690) POLE POSITION�(1690) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1697+6

−61697+6
−61697+6
−61697+6
−6 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1689 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT65±1465±1465±1465±14 1 KAMANO 15 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •53 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1690) POLE RESIDUES�(1690) POLE RESIDUES�(1690) POLE RESIDUES�(1690) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → �(1690) → NKNormalized residue in NK → �(1690) → NKNormalized residue in NK → �(1690) → NKNormalized residue in NK → �(1690) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.251 3 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1690) → � πNormalized residue in NK → �(1690) → � πNormalized residue in NK → �(1690) → � πNormalized residue in NK → �(1690) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.315 −173 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1690) → �ηNormalized residue in NK → �(1690) → �ηNormalized residue in NK → �(1690) → �ηNormalized residue in NK → �(1690) → �ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.00567 81 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1690) → � (1385)π , S-waveNormalized residue in NK → �(1690) → � (1385)π , S-waveNormalized residue in NK → �(1690) → � (1385)π , S-waveNormalized residue in NK → �(1690) → � (1385)π , S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.134 168 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.

Normalized residue in NK → �(1690) → � (1385)π , D-waveNormalized residue in NK → �(1690) → � (1385)π , D-waveNormalized residue in NK → �(1690) → � (1385)π , D-waveNormalized residue in NK → �(1690) → � (1385)π , D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.319 −22 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1690) MASS�(1690) MASS�(1690) MASS�(1690) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1685 to 1695 (≈ 1690) OUR ESTIMATE1685 to 1695 (≈ 1690) OUR ESTIMATE1685 to 1695 (≈ 1690) OUR ESTIMATE1685 to 1695 (≈ 1690) OUR ESTIMATE1691 ±3 ZHANG 13A DPWA Multihannel1695.7±2.6 KOISO 85 DPWA K−p → � π1690 ±5 GOPAL 80 DPWA KN → K N1692 ±5 ALSTON-... 78 DPWA KN → K N1690 ±5 GOPAL 77 DPWA KN multihannel1690 ±3 HEPP 76B DPWA K−N → � π1689 ±1 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •1687 or 1689 1 MARTIN 77 DPWA KN multihannel1692 ±4 CARROLL 76 DPWA Isospin-0 total σ1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.Another D03 � at 1966 MeV is also suggested by MARTIN 77, but is very unertain.�(1690) WIDTH�(1690) WIDTH�(1690) WIDTH�(1690) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT50 to 70 (≈ 60) OUR ESTIMATE50 to 70 (≈ 60) OUR ESTIMATE50 to 70 (≈ 60) OUR ESTIMATE50 to 70 (≈ 60) OUR ESTIMATE54 ± 5 ZHANG 13A DPWA Multihannel67.2± 5.6 KOISO 85 DPWA K−p → � π61 ± 5 GOPAL 80 DPWA KN → K N64 ±10 ALSTON-... 78 DPWA KN → K N60 ± 5 GOPAL 77 DPWA KN multihannel82 ± 8 HEPP 76B DPWA K−N → � π60 ± 4 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •62 or 62 1 MARTIN 77 DPWA KN multihannel38 CARROLL 76 DPWA Isospin-0 total σ1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.Another D03 � at 1966 MeV is also suggested by MARTIN 77, but is very unertain.�(1690) DECAY MODES�(1690) DECAY MODES�(1690) DECAY MODES�(1690) DECAY MODESMode Fration (�i /�)�1 NK 20{30 %�2 � π 20{40 %�3 �ππ ∼ 25 %�4 � ππ ∼ 20 %�5 �η�6 � (1385)π , S-wave�7 � (1385)π , D-wave�8 NK∗(892), S=1/2, D-wave�9 NK∗(892), S=3/2, S-wave�10 NK∗(892), S=3/2, D-wave�(1690) BRANCHING RATIOS�(1690) BRANCHING RATIOS�(1690) BRANCHING RATIOS�(1690) BRANCHING RATIOSThe sum of all the quoted branhing ratios is more than 1.0. The two-body ratios are from partial-wave analyses, and thus probably are morereliable than the three-body ratios, whih are determined from bumps inross setions. Of the latter, the � ππ bump looks more signi�ant. (Theerror given for the �ππ ratio looks unreasonably small.) Hardly any ofthe � ππ deay an be via �(1385), for then seven times as muh �ππdeay would be required. See \Sign onventions for resonane ouplings"in the Note on � and � Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.2 to 0.3 OUR ESTIMATE0.2 to 0.3 OUR ESTIMATE0.2 to 0.3 OUR ESTIMATE0.2 to 0.3 OUR ESTIMATE0.25 ±0.04 ZHANG 13A DPWA Multihannel0.23 ±0.03 GOPAL 80 DPWA KN → K N0.22 ±0.03 ALSTON-... 78 DPWA KN → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.239 1 KAMANO 15 DPWA Multihannel0.24 ±0.03 GOPAL 77 DPWA See GOPAL 800.28 or 0.26 2 MARTIN 77 DPWA KN multihannel1 From the preferred solution A in KAMANO 15.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.Another D03 � at 1966 MeV is also suggested by MARTIN 77, but is very unertain.



1725172517251725See key on page 885 BaryonPartile Listings�(1690),�(1710),�(1800)�(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.387 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�η)/�total �5/��(�η)/�total �5/��(�η)/�total �5/��(�η)/�total �5/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π , S-wave)/�total �6/��(� (1385)π , S-wave)/�total �6/��(� (1385)π , S-wave)/�total �6/��(� (1385)π , S-wave)/�total �6/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.062 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π ,D-wave)/�total �7/��(� (1385)π ,D-wave)/�total �7/��(� (1385)π ,D-wave)/�total �7/��(� (1385)π ,D-wave)/�total �7/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.308 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2,D-wave)/�total �8/��(NK∗(892), S=1/2,D-wave)/�total �8/��(NK∗(892), S=1/2,D-wave)/�total �8/��(NK∗(892), S=1/2,D-wave)/�total �8/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2, S-wave)/�total �9/��(NK∗(892), S=3/2, S-wave)/�total �9/��(NK∗(892), S=3/2, S-wave)/�total �9/��(NK∗(892), S=3/2, S-wave)/�total �9/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.003 KAMANO 15 DPWA Multihannel�(NK∗(892), S=3/2,D-wave)/�total �10/��(NK∗(892), S=3/2,D-wave)/�total �10/��(NK∗(892), S=3/2,D-wave)/�total �10/��(NK∗(892), S=3/2,D-wave)/�total �10/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → �(1690)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1690)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1690)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1690)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.27±0.03 ZHANG 13A DPWA Multihannel
−0.34±0.02 KOISO 85 DPWA K−p → � π

−0.25±0.03 GOPAL 77 DPWA KN multihannel
−0.29±0.03 HEPP 76B DPWA K−N → � π

−0.28±0.03 LONDON 75 HLBC K−p → �0π0
−0.28±0.02 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.30 or −0.28 1 MARTIN 77 DPWA KN multihannel1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.Another D03 � at 1966 MeV is also suggested by MARTIN 77, but is very unertain.(�i�f )1/2/�total inNK → �(1690)→ �ππ (�1�3)1/2/�(�i�f )1/2/�total inNK → �(1690)→ �ππ (�1�3)1/2/�(�i�f )1/2/�total inNK → �(1690)→ �ππ (�1�3)1/2/�(�i�f )1/2/�total inNK → �(1690)→ �ππ (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.25±0.02 1 BARTLEY 68 HDBC K−p → �ππ1BARTLEY 68 uses only ross-setion data. The enhanement is not seen by PRE-VOST 71.(�i�f )1/2/�total inNK → �(1690)→ � ππ (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1690)→ � ππ (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1690)→ � ππ (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1690)→ � ππ (�1�4)1/2/�VALUE DOCUMENT ID TECN COMMENT0.21 ARMENTEROS68C HDBC K−N → � ππ(�i�f )1/2/�total inNK → �(1690)→ �η (�1�5)1/2/�(�i�f )1/2/�total inNK → �(1690)→ �η (�1�5)1/2/�(�i�f )1/2/�total inNK → �(1690)→ �η (�1�5)1/2/�(�i�f )1/2/�total inNK → �(1690)→ �η (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT0.00±0.03 BAXTER 73 DPWA K−p → neutrals(�i�f )1/2/�total inNK → �(1690)→ � (1385)π , S-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1690)→ � (1385)π , S-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1690)→ � (1385)π , S-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1690)→ � (1385)π , S-wave (�1�6)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.28±0.06 ZHANG 13A DPWA Multihannel+0.27±0.04 PREVOST 74 DPWA K−N → �(1385)π

�(1690) REFERENCES�(1690) REFERENCES�(1690) REFERENCES�(1690) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)KOISO 85 NP A433 619 H. Koiso et al. (TOKY, MASA)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPCARROLL 76 PRL 37 806 A.S. Carroll et al. (BNL) IHEPP 76B PL 65B 487 V. Hepp et al. (CERN, HEIDH, MPIM) IJPLONDON 75 NP B85 289 G.W. London et al. (BNL, CERN, EPOL+)KANE 74 LBL-2452 D.F. Kane (LBL) IJPPREVOST 74 NP B69 246 J. Prevost et al. (SACL, CERN, HEID)BAXTER 73 NP B67 125 D.F. Baxter et al. (OXF) IJPPREVOST 71 Amsterdam Conf. J. Prevost (CERN, HEID, SACL)ARMENTEROS 68C NP B8 216 R. Armenteros et al. (CERN, HEID, SACL) IBARTLEY 68 PRL 21 1111 J.H. Bartley et al. (TUFTS, FSU, BRAN) I�(1710) 1/2+ I (JP ) = 0(12+) Status: ∗OMITTED FROM SUMMARY TABLE�(1710) MASS�(1710) MASS�(1710) MASS�(1710) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1713±131713±131713±131713±13 ZHANG 13A DPWA Multihannel�(1710) WIDTH�(1710) WIDTH�(1710) WIDTH�(1710) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT180±42180±42180±42180±42 ZHANG 13A DPWA Multihannel�(1710) DECAY MODES�(1710) DECAY MODES�(1710) DECAY MODES�(1710) DECAY MODESMode Fration (�i /�)�1 NK (43±4) %�2 � π (21±5) %�3 �∗(1385)π , P-wave (20±8) %�4 NK∗(892)�5 NK∗(892), S=1/2 ( 5±4) %�6 NK∗(892), S=3/2, P-wave (10±8) %�(1710) BRANCHING RATIOS�(1710) BRANCHING RATIOS�(1710) BRANCHING RATIOS�(1710) BRANCHING RATIOS�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.43±0.040.43±0.040.43±0.040.43±0.04 ZHANG 13A DPWA Multihannel�(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.21±0.050.21±0.050.21±0.050.21±0.05 ZHANG 13A DPWA Multihannel�(�∗(1385)π , P-wave)/�total �3/��(�∗(1385)π , P-wave)/�total �3/��(�∗(1385)π , P-wave)/�total �3/��(�∗(1385)π , P-wave)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.20±0.080.20±0.080.20±0.080.20±0.08 ZHANG 13A DPWA Multihannel�(NK∗(892), S=1/2)/�total �5/��(NK∗(892), S=1/2)/�total �5/��(NK∗(892), S=1/2)/�total �5/��(NK∗(892), S=1/2)/�total �5/�VALUE DOCUMENT ID TECN COMMENT0.05±0.040.05±0.040.05±0.040.05±0.04 ZHANG 13A DPWA Multihannel�(NK∗(892), S=3/2,P-wave)/�total �6/��(NK∗(892), S=3/2,P-wave)/�total �6/��(NK∗(892), S=3/2,P-wave)/�total �6/��(NK∗(892), S=3/2,P-wave)/�total �6/�VALUE DOCUMENT ID TECN COMMENT0.10±0.080.10±0.080.10±0.080.10±0.08 ZHANG 13A DPWA Multihannel�(1710) REFERENCES�(1710) REFERENCES�(1710) REFERENCES�(1710) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)�(1800) 1/2− I (JP ) = 0(12−) Status: ∗∗∗This is the seond resonane in the S01 wave, the �rst being the�(1670). �(1800) POLE POSITION�(1800) POLE POSITION�(1800) POLE POSITION�(1800) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •1729 ZHANG 13A DPWA Multihannel



1726172617261726Baryon Partile Listings�(1800), �(1810)
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •198 ZHANG 13A DPWA Multihannel�(1800) MASS�(1800) MASS�(1800) MASS�(1800) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1720 to 1850 (≈ 1800) OUR ESTIMATE1720 to 1850 (≈ 1800) OUR ESTIMATE1720 to 1850 (≈ 1800) OUR ESTIMATE1720 to 1850 (≈ 1800) OUR ESTIMATE1783±19 ZHANG 13A DPWA Multihannel1845±10 MANLEY 02 DPWA KN multihannel1841±10 GOPAL 80 DPWA KN → K N1725±20 ALSTON-... 78 DPWA KN → K N1825±20 GOPAL 77 DPWA KN multihannel1830±20 LANGBEIN 72 IPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1767 or 1842 1 MARTIN 77 DPWA KN multihannel1780 KIM 71 DPWA K-matrix analysis1872±10 BRICMAN 70B DPWA KN → K N�(1800) WIDTH�(1800) WIDTH�(1800) WIDTH�(1800) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE200 to 400 (≈ 300) OUR ESTIMATE256±35 ZHANG 13A DPWA Multihannel518±84 MANLEY 02 DPWA KN multihannel228±20 GOPAL 80 DPWA KN → K N185±20 ALSTON-... 78 DPWA KN → K N230±20 GOPAL 77 DPWA KN multihannel70±15 LANGBEIN 72 IPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •435 or 473 1 MARTIN 77 DPWA KN multihannel40 KIM 71 DPWA K-matrix analysis100±20 BRICMAN 70B DPWA KN → K N�(1800) DECAY MODES�(1800) DECAY MODES�(1800) DECAY MODES�(1800) DECAY MODESMode Fration (�i /�)�1 NK 25{40 %�2 � π seen�3 � (1385)π seen�4 �η (6±5) %�5 NK∗(892) seen�6 NK∗(892), S=1/2, S-wave�7 NK∗(892), S=3/2, D-wave�(1800) BRANCHING RATIOS�(1800) BRANCHING RATIOS�(1800) BRANCHING RATIOS�(1800) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.25 to 0.40 OUR ESTIMATE0.25 to 0.40 OUR ESTIMATE0.25 to 0.40 OUR ESTIMATE0.25 to 0.40 OUR ESTIMATE0.13±0.06 ZHANG 13A DPWA Multihannel0.24±0.10 MANLEY 02 DPWA KN multihannel0.36±0.04 GOPAL 80 DPWA KN → K N0.28±0.05 ALSTON-... 78 DPWA KN → K N0.35±0.15 LANGBEIN 72 IPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.37±0.05 GOPAL 77 DPWA See GOPAL 801.21 or 0.70 1 MARTIN 77 DPWA KN multihannel0.80 KIM 71 DPWA K-matrix analysis0.18±0.02 BRICMAN 70B DPWA KN → K N(�i�f )1/2/�total inNK → �(1800)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1800)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1800)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1800)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.07±0.02 ZHANG 13A DPWA Multihannel
−0.08±0.05 GOPAL 77 DPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.74 or −0.43 1 MARTIN 77 DPWA KN multihannel0.24 KIM 71 DPWA K-matrix analysis(�i�f )1/2/�total inNK → �(1800)→ � (1385)π (�1�3)1/2/�(�i�f )1/2/�total inNK → �(1800)→ � (1385)π (�1�3)1/2/�(�i�f )1/2/�total inNK → �(1800)→ � (1385)π (�1�3)1/2/�(�i�f )1/2/�total inNK → �(1800)→ � (1385)π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.09 ±0.05 ZHANG 13A DPWA Multihannel+0.056±0.028 2 CAMERON 78 DPWA K−p → �(1385)π�(�η)/�total �4/��(�η)/�total �4/��(�η)/�total �4/��(�η)/�total �4/�VALUE DOCUMENT ID TECN COMMENT0.06±0.050.06±0.050.06±0.050.06±0.05 ZHANG 13A DPWA Multihannel

(�i�f )1/2/�total inNK → �(1800)→ NK∗(892), S=1/2, S-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1800)→ NK∗(892), S=1/2, S-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1800)→ NK∗(892), S=1/2, S-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1800)→ NK∗(892), S=1/2, S-wave (�1�6)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.13±0.02 ZHANG 13A DPWA Multihannel
−0.17±0.03 2 CAMERON 78B DPWA K−p → NK∗(�i�f )1/2/�total inNK → �(1800)→ NK∗(892), S=3/2,D-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1800)→ NK∗(892), S=3/2,D-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1800)→ NK∗(892), S=3/2,D-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1800)→ NK∗(892), S=3/2,D-wave (�1�7)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.13±0.04 CAMERON 78B DPWA K−p → NK∗�(1800) FOOTNOTES�(1800) FOOTNOTES�(1800) FOOTNOTES�(1800) FOOTNOTES1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2The published sign has been hanged to be in aord with the baryon-�rst onvention.�(1800) REFERENCES�(1800) REFERENCES�(1800) REFERENCES�(1800) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)MANLEY 02 PRL 88 012002 D.M. Manley et al. (BNL Crystal Ball Collab.)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPCAMERON 78 NP B143 189 W. Cameron et al. (RHEL, LOIC) IJPCAMERON 78B NP B146 327 W. Cameron et al. (RHEL, LOIC) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPLANGBEIN 72 NP B47 477 W. Langbein, F. Wagner (MPIM) IJPKIM 71 PRL 27 356 J.K. Kim (HARV) IJPAlso Duke Conf. 161 J.K. Kim (HARV) IJPHyperon Resonanes, 1970BRICMAN 70B PL 33B 511 C. Briman, M. Ferro-Luzzi, J.P. Lagnaux (CERN) IJP�(1810) 1/2+ I (JP ) = 0(12+) Status: ∗∗∗Almost all the reent analyses ontain a P01 state, and sometimestwo of them, but the masses, widths, and branhing ratios varygreatly. See also the �(1600) P01.�(1810) POLE POSITION�(1810) POLE POSITION�(1810) POLE POSITION�(1810) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •2097+40

− 1 1 KAMANO 15 DPWA Multihannel1780 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B reports M = 1841+3
−4 MeV.

−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •166+64

−12 1 KAMANO 15 DPWA Multihannel64 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B Reports � = 62+6
−4 MeV.�(1810) POLE RESIDUES�(1810) POLE RESIDUES�(1810) POLE RESIDUES�(1810) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → �(1810) → NKNormalized residue in NK → �(1810) → NKNormalized residue in NK → �(1810) → NKNormalized residue in NK → �(1810) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.205 −63 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1810) → � πNormalized residue in NK → �(1810) → � πNormalized residue in NK → �(1810) → � πNormalized residue in NK → �(1810) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0325 29 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1810) → �ηNormalized residue in NK → �(1810) → �ηNormalized residue in NK → �(1810) → �ηNormalized residue in NK → �(1810) → �ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.155 165 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1810) → � KNormalized residue in NK → �(1810) → � KNormalized residue in NK → �(1810) → � KNormalized residue in NK → �(1810) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0937 −64 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.



1727172717271727See key on page 885 Baryon Partile Listings�(1810)Normalized residue in NK → �(1810) → � (1385)πNormalized residue in NK → �(1810) → � (1385)πNormalized residue in NK → �(1810) → � (1385)πNormalized residue in NK → �(1810) → � (1385)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.244 −10 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1810) → NK∗(892), S=1/2, P-waveNormalized residue in NK → �(1810) → NK∗(892), S=1/2, P-waveNormalized residue in NK → �(1810) → NK∗(892), S=1/2, P-waveNormalized residue in NK → �(1810) → NK∗(892), S=1/2, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.159 −97 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1810) → NK∗(892), S=3/2, P-waveNormalized residue in NK → �(1810) → NK∗(892), S=3/2, P-waveNormalized residue in NK → �(1810) → NK∗(892), S=3/2, P-waveNormalized residue in NK → �(1810) → NK∗(892), S=3/2, P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0497 2 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1810) MASS�(1810) MASS�(1810) MASS�(1810) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1750 to 1850 (≈ 1810) OUR ESTIMATE1750 to 1850 (≈ 1810) OUR ESTIMATE1750 to 1850 (≈ 1810) OUR ESTIMATE1750 to 1850 (≈ 1810) OUR ESTIMATE1821±10 ZHANG 13A DPWA Multihannel1841±20 GOPAL 80 DPWA KN → K N1853±20 GOPAL 77 DPWA KN multihannel1735± 5 CARROLL 76 DPWA Isospin-0 total σ1746±10 PREVOST 74 DPWA K−N → �(1385)π1780±20 LANGBEIN 72 IPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1861 or 1953 1 MARTIN 77 DPWA KN multihannel1755 KIM 71 DPWA K-matrix analysis1800 ARMENTEROS70 HBC KN → K N1750 ARMENTEROS70 HBC KN → � π1690±10 BARBARO-... 70 HBC KN → � π1740 BAILEY 69 DPWA KN → K N1745 ARMENTEROS68B HBC KN → K N1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(1810) WIDTH�(1810) WIDTH�(1810) WIDTH�(1810) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT50 to 250 (≈ 150) OUR ESTIMATE50 to 250 (≈ 150) OUR ESTIMATE50 to 250 (≈ 150) OUR ESTIMATE50 to 250 (≈ 150) OUR ESTIMATE174±50 ZHANG 13A DPWA Multihannel164±20 GOPAL 80 DPWA KN → K N90±20 CAMERON 78B DPWA K−p → NK∗166±20 GOPAL 77 DPWA KN multihannel46±20 PREVOST 74 DPWA K−N → �(1385)π120±10 LANGBEIN 72 IPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •535 or 585 1 MARTIN 77 DPWA KN multihannel28 CARROLL 76 DPWA Isospin-0 total σ35 KIM 71 DPWA K-matrix analysis30 ARMENTEROS70 HBC KN → K N70 ARMENTEROS70 HBC KN → � π22 BARBARO-... 70 HBC KN → � π300 BAILEY 69 DPWA KN → K N147 ARMENTEROS68B HBC1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(1810) DECAY MODES�(1810) DECAY MODES�(1810) DECAY MODES�(1810) DECAY MODESMode Fration (�i /�)�1 NK 20{50 %�2 � π 10{40 %�3 �η�4 � K�5 � (1385)π seen�6 NK∗(892) 30{60 %�7 NK∗(892), S=1/2, P-wave�8 NK∗(892), S=3/2, P-wave�(1810) BRANCHING RATIOS�(1810) BRANCHING RATIOS�(1810) BRANCHING RATIOS�(1810) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.2 to 0.5 OUR ESTIMATE0.2 to 0.5 OUR ESTIMATE0.2 to 0.5 OUR ESTIMATE0.2 to 0.5 OUR ESTIMATE0.19 ±0.08 ZHANG 13A DPWA Multihannel0.24 ±0.04 GOPAL 80 DPWA KN → K N0.36 ±0.05 LANGBEIN 72 IPWA KN multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •0.225 1 KAMANO 15 DPWA Multihannel0.21 ±0.04 GOPAL 77 DPWA See GOPAL 800.52 or 0.49 2 MARTIN 77 DPWA KN multihannel0.30 KIM 71 DPWA K-matrix analysis0.15 ARMENTEROS70 DPWA KN → K N0.55 BAILEY 69 DPWA KN → K N0.4 ARMENTEROS68B DPWA KN → K N1From the preferred solution A in KAMANO 15.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.009 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�η)/�total �3/��(�η)/�total �3/��(�η)/�total �3/��(�η)/�total �3/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.111 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� K)/�total �4/��(� K)/�total �4/��(� K)/�total �4/��(� K)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.051 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π)/�total �5/��(� (1385)π)/�total �5/��(� (1385)π)/�total �5/��(� (1385)π)/�total �5/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.600 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2,P-wave)/�total �7/��(NK∗(892), S=1/2,P-wave)/�total �7/��(NK∗(892), S=1/2,P-wave)/�total �7/��(NK∗(892), S=1/2,P-wave)/�total �7/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.003 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → �(1810)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1810)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1810)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1810)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT

−0.08±0.05 ZHANG 13A DPWA Multihannel
−0.24±0.04 GOPAL 77 DPWA KN multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •+0.25 or +0.23 1 MARTIN 77 DPWA KN multihannel
< 0.01 LANGBEIN 72 IPWA KN multihannel0.17 KIM 71 DPWA K-matrix analysis+0.20 2 ARMENTEROS70 DPWA KN → � π

−0.13±0.03 BARBARO-... 70 DPWA KN → � π1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2The published sign has been hanged to be in aord with the baryon-�rst onvention.(�i�f )1/2/�total inNK → �(1810)→ � (1385)π (�1�5)1/2/�(�i�f )1/2/�total inNK → �(1810)→ � (1385)π (�1�5)1/2/�(�i�f )1/2/�total inNK → �(1810)→ � (1385)π (�1�5)1/2/�(�i�f )1/2/�total inNK → �(1810)→ � (1385)π (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.18±0.10 PREVOST 74 DPWA K−N → �(1385)π(�i�f )1/2/�total inNK → �(1810)→ NK∗(892), S=1/2,P-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1810)→ NK∗(892), S=1/2,P-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1810)→ NK∗(892), S=1/2,P-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1810)→ NK∗(892), S=1/2,P-wave (�1�7)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.14±0.03 1 CAMERON 78B DPWA K−p → NK∗1The published sign has been hanged to be in aord with the baryon-�rst onvention.(�i�f )1/2/�total inNK → �(1810)→ NK∗(892), S=3/2,P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → �(1810)→ NK∗(892), S=3/2,P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → �(1810)→ NK∗(892), S=3/2,P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → �(1810)→ NK∗(892), S=3/2,P-wave (�1�8)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.38±0.06 ZHANG 13A DPWA Multihannel+0.35±0.06 CAMERON 78B DPWA K−p → NK∗�(1810) REFERENCES�(1810) REFERENCES�(1810) REFERENCES�(1810) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPCAMERON 78B NP B146 327 W. Cameron et al. (RHEL, LOIC) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPCARROLL 76 PRL 37 806 A.S. Carroll et al. (BNL) IPREVOST 74 NP B69 246 J. Prevost et al. (SACL, CERN, HEID)LANGBEIN 72 NP B47 477 W. Langbein, F. Wagner (MPIM) IJPKIM 71 PRL 27 356 J.K. Kim (HARV) IJPAlso Duke Conf. 161 J.K. Kim (HARV) IJPHyperon Resonanes, 1970ARMENTEROS 70 Duke Conf. 123 R. Armenteros et al. (CERN, HEID, SACL) IJPHyperon Resonanes, 1970BARBARO-... 70 Duke Conf. 173 A. Barbaro-Galtieri (LRL) IJPHyperon Resonanes, 1970BAILEY 69 Thesis UCRL 50617 J.M. Bailey (LLL) IJPARMENTEROS 68B NP B8 195 R. Armenteros et al. (CERN, HEID, SACL) IJP



1728172817281728Baryon Partile Listings�(1820)�(1820) 5/2+ I (JP ) = 0(52+) Status: ∗∗∗∗This resonane is the ornerstone for all partial-wave analyses in thisregion. Most of the results published before 1973 are now obsoleteand have been omitted. They may be found in our 1982 editionPhysis Letters 111B111B111B111B 1 (1982).Most of the quoted errors are statistial only; the systemati errorsdue to the partiular parametrizations used in the partial-wave anal-yses are not inluded. For this reason we do not alulate weightedaverages for the mass and width.�(1820) POLE POSITION�(1820) POLE POSITION�(1820) POLE POSITION�(1820) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1824+2
−11824+2
−11824+2
−11824+2
−1 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1814 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT77±277±277±277±2 1 KAMANO 15 DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •85 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1820) POLE RESIDUES�(1820) POLE RESIDUES�(1820) POLE RESIDUES�(1820) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → �(1820) → NKNormalized residue in NK → �(1820) → NKNormalized residue in NK → �(1820) → NKNormalized residue in NK → �(1820) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.558 −13 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1820) → � πNormalized residue in NK → �(1820) → � πNormalized residue in NK → �(1820) → � πNormalized residue in NK → �(1820) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.357 168 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1820) → �ηNormalized residue in NK → �(1820) → �ηNormalized residue in NK → �(1820) → �ηNormalized residue in NK → �(1820) → �ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0184 −3 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1820) → � KNormalized residue in NK → �(1820) → � KNormalized residue in NK → �(1820) → � KNormalized residue in NK → �(1820) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.00111 70 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1820) → � (1385)π , P-waveNormalized residue in NK → �(1820) → � (1385)π , P-waveNormalized residue in NK → �(1820) → � (1385)π , P-waveNormalized residue in NK → �(1820) → � (1385)π , P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.340 161 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1820) → � (1385)π , F-waveNormalized residue in NK → �(1820) → � (1385)π , F-waveNormalized residue in NK → �(1820) → � (1385)π , F-waveNormalized residue in NK → �(1820) → � (1385)π , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.201 151 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1820) → NK∗(892), S=1/2 , F-waveNormalized residue in NK → �(1820) → NK∗(892), S=1/2 , F-waveNormalized residue in NK → �(1820) → NK∗(892), S=1/2 , F-waveNormalized residue in NK → �(1820) → NK∗(892), S=1/2 , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.00750 41 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1820) → NK∗(892), S=3/2 , P-waveNormalized residue in NK → �(1820) → NK∗(892), S=3/2 , P-waveNormalized residue in NK → �(1820) → NK∗(892), S=3/2 , P-waveNormalized residue in NK → �(1820) → NK∗(892), S=3/2 , P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.171 −139 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.

Normalized residue in NK → �(1820) → NK∗(892), S=3/2 , F-waveNormalized residue in NK → �(1820) → NK∗(892), S=3/2 , F-waveNormalized residue in NK → �(1820) → NK∗(892), S=3/2 , F-waveNormalized residue in NK → �(1820) → NK∗(892), S=3/2 , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.000517 161 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1820) MASS�(1820) MASS�(1820) MASS�(1820) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1815 to 1825 (≈ 1820) OUR ESTIMATE1815 to 1825 (≈ 1820) OUR ESTIMATE1815 to 1825 (≈ 1820) OUR ESTIMATE1815 to 1825 (≈ 1820) OUR ESTIMATE1823.5±0.8 ZHANG 13A DPWA Multihannel1823 ±3 GOPAL 80 DPWA KN → K N1819 ±2 ALSTON-... 78 DPWA KN → K N1822 ±2 GOPAL 77 DPWA KN multihannel1821 ±2 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •1830 DECLAIS 77 DPWA KN → K N1817 or 1819 1 MARTIN 77 DPWA KN multihannel1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(1820) WIDTH�(1820) WIDTH�(1820) WIDTH�(1820) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT70 to 90 (≈ 80) OUR ESTIMATE70 to 90 (≈ 80) OUR ESTIMATE70 to 90 (≈ 80) OUR ESTIMATE70 to 90 (≈ 80) OUR ESTIMATE89±2 ZHANG 13A DPWA Multihannel77±5 GOPAL 80 DPWA KN → K N72±5 ALSTON-... 78 DPWA KN → K N81±5 GOPAL 77 DPWA KN multihannel87±3 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •82 DECLAIS 77 DPWA KN → K N76 or 76 1 MARTIN 77 DPWA KN multihannel1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(1820) DECAY MODES�(1820) DECAY MODES�(1820) DECAY MODES�(1820) DECAY MODESMode Fration (�i /�)�1 NK 55{65 %�2 � π 8{14 %�3 � (1385)π 5{10 %�4 � (1385)π , P-wave�5 � (1385)π , F-wave�6 �η�7 � K�8 � ππ�9 NK∗(892), S=1/2, F-wave�10 NK∗(892), S=3/2, P-wave (3.0±1.0) %�11 NK∗(892), S=3/2, F-wave�(1820) BRANCHING RATIOS�(1820) BRANCHING RATIOS�(1820) BRANCHING RATIOS�(1820) BRANCHING RATIOSErrors quoted do not inlude unertainties in the parametrizations used inthe partial-wave analyses and are thus too small. See also \Sign onven-tions for resonane ouplings" in the Note on � and � Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.55 to 0.65 OUR ESTIMATE0.55 to 0.65 OUR ESTIMATE0.55 to 0.65 OUR ESTIMATE0.55 to 0.65 OUR ESTIMATE0.54 ±0.01 ZHANG 13A DPWA Multihannel0.58 ±0.02 GOPAL 80 DPWA KN → K N0.60 ±0.03 ALSTON-... 78 DPWA KN → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.547 1 KAMANO 15 DPWA Multihannel0.51 DECLAIS 77 DPWA KN → K N0.57 ±0.02 GOPAL 77 DPWA See GOPAL 800.59 or 0.58 2 MARTIN 77 DPWA KN multihannel1 From the preferred solution A in KAMANO 15.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(� π

)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.218 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π , P-wave)/�total �4/��(� (1385)π , P-wave)/�total �4/��(� (1385)π , P-wave)/�total �4/��(� (1385)π , P-wave)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.173 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.



1729172917291729See key on page 885 BaryonPartile Listings�(1820),�(1830)�(� (1385)π , F-wave)/�total �5/��(� (1385)π , F-wave)/�total �5/��(� (1385)π , F-wave)/�total �5/��(� (1385)π , F-wave)/�total �5/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.055 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�η)/�total �6/��(�η)/�total �6/��(�η)/�total �6/��(�η)/�total �6/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� K)/�total �7/��(� K)/�total �7/��(� K)/�total �7/��(� K)/�total �7/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� ππ

)/�total �8/��(� ππ
)/�total �8/��(� ππ
)/�total �8/��(� ππ
)/�total �8/�VALUE DOCUMENT ID TECN COMMENTno lear signal 1 ARMENTEROS68C HDBC K−N → � ππ1There is a suggestion of a bump, enough to be onsistent with what is expeted from�(1385) → � π deay.�(NK∗(892), S=1/2, F-wave)/�total �9/��(NK∗(892), S=1/2, F-wave)/�total �9/��(NK∗(892), S=1/2, F-wave)/�total �9/��(NK∗(892), S=1/2, F-wave)/�total �9/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,P-wave)/�total �10/��(NK∗(892), S=3/2,P-wave)/�total �10/��(NK∗(892), S=3/2,P-wave)/�total �10/��(NK∗(892), S=3/2,P-wave)/�total �10/�VALUE DOCUMENT ID TECN COMMENT0.03 ±0.010.03 ±0.010.03 ±0.010.03 ±0.01 ZHANG 13A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.006 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2, F-wave)/�total �11/��(NK∗(892), S=3/2, F-wave)/�total �11/��(NK∗(892), S=3/2, F-wave)/�total �11/��(NK∗(892), S=3/2, F-wave)/�total �11/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → �(1820)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1820)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1820)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1820)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.28±0.01 ZHANG 13A DPWA Multihannel
−0.28±0.03 GOPAL 77 DPWA KN multihannel
−0.28±0.01 KANE 74 DPWA K−p → � π
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.25 or −0.25 1 MARTIN 77 DPWA KN multihannel1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.(�i�f )1/2/�total inNK → �(1820)→ � (1385)π , P-wave (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1820)→ � (1385)π , P-wave (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1820)→ � (1385)π , P-wave (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1820)→ � (1385)π , P-wave (�1�4)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.20 ±0.02 ZHANG 13A DPWA Multihannel
−0.167±0.054 1 CAMERON 78 DPWA K−p → �(1385)π+0.27 ±0.03 PREVOST 74 DPWA K−N → �(1385)π1The published sign has been hanged to be in aord with the baryon-�rst onvention.(�i�f )1/2/�total inNK → �(1820)→ � (1385)π , F-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → �(1820)→ � (1385)π , F-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → �(1820)→ � (1385)π , F-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → �(1820)→ � (1385)π , F-wave (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.065±0.029 1 CAMERON 78 DPWA K−p → �(1385)π1The published sign has been hanged to be in aord with the baryon-�rst onvention.(�i�f )1/2/�total inNK → �(1820)→ �η (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1820)→ �η (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1820)→ �η (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1820)→ �η (�1�6)1/2/�VALUE DOCUMENT ID TECN
−0.096+0.040

−0.020 RADER 73 MPWA�(1820) REFERENCES�(1820) REFERENCES�(1820) REFERENCES�(1820) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPCAMERON 78 NP B143 189 W. Cameron et al. (RHEL, LOIC) IJPDECLAIS 77 CERN 77-16 Y. Delais et al. (CAEN, CERN) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPKANE 74 LBL-2452 D.F. Kane (LBL) IJPPREVOST 74 NP B69 246 J. Prevost et al. (SACL, CERN, HEID)RADER 73 NC 16A 178 R.K. Rader et al. (SACL, HEID, CERN+)ARMENTEROS 68C NP B8 216 R. Armenteros et al. (CERN, HEID, SACL) I

�(1830) 5/2− I (JP ) = 0(52−) Status: ∗∗∗∗For results published before 1973 (they are now obsolete), see our1982 edition Physis Letters 111B111B111B111B 1 (1982).The best evidene for this resonane is in the � π hannel.�(1830) POLE POSITION�(1830) POLE POSITION�(1830) POLE POSITION�(1830) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1899+35
−371899+35
−371899+35
−371899+35
−37 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1766+37
−34 2 KAMANO 15 DPWA Multihannel1809 ZHANG 13A DPWA Multihannel1The preferred solution A in KAMANO 15 reports two poles. This entry is from thepreferred solution A.2 From the preferred solution A in KAMANO 15. Not seen in solution B.

−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT80+100
− 3480+100
− 3480+100
− 3480+100
− 34 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •212+ 94
− 62 2 KAMANO 15 DPWA Multihannel109 ZHANG 13A DPWA Multihannel1The preferred solution A in KAMANO 15 reports two poles. This entry is from thepreferred solution A.2 From the preferred solution A in KAMANO 15. Not seen in solution B.�(1830) POLE RESIDUES�(1830) POLE RESIDUES�(1830) POLE RESIDUES�(1830) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → �(1830) → NKNormalized residue in NK → �(1830) → NKNormalized residue in NK → �(1830) → NKNormalized residue in NK → �(1830) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.00502 −80 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1830) → � πNormalized residue in NK → �(1830) → � πNormalized residue in NK → �(1830) → � πNormalized residue in NK → �(1830) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.00581 179 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1830) → �ηNormalized residue in NK → �(1830) → �ηNormalized residue in NK → �(1830) → �ηNormalized residue in NK → �(1830) → �ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.00941 −65 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1830) → � KNormalized residue in NK → �(1830) → � KNormalized residue in NK → �(1830) → � KNormalized residue in NK → �(1830) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0477 94 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1830) → � (1385)π , D-waveNormalized residue in NK → �(1830) → � (1385)π , D-waveNormalized residue in NK → �(1830) → � (1385)π , D-waveNormalized residue in NK → �(1830) → � (1385)π , D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0237 113 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1830) → � (1385)π , G-waveNormalized residue in NK → �(1830) → � (1385)π , G-waveNormalized residue in NK → �(1830) → � (1385)π , G-waveNormalized residue in NK → �(1830) → � (1385)π , G-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.000726 127 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1830) → NK∗(892), S=1/2 , D-waveNormalized residue in NK → �(1830) → NK∗(892), S=1/2 , D-waveNormalized residue in NK → �(1830) → NK∗(892), S=1/2 , D-waveNormalized residue in NK → �(1830) → NK∗(892), S=1/2 , D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0278 −177 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.



1730173017301730BaryonPartile Listings�(1830),�(1890)Normalized residue in NK → �(1830) → NK∗(892), S=3/2 , D-waveNormalized residue in NK → �(1830) → NK∗(892), S=3/2 , D-waveNormalized residue in NK → �(1830) → NK∗(892), S=3/2 , D-waveNormalized residue in NK → �(1830) → NK∗(892), S=3/2 , D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0255 3 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1830) → NK∗(892), S=3/2 , G-waveNormalized residue in NK → �(1830) → NK∗(892), S=3/2 , G-waveNormalized residue in NK → �(1830) → NK∗(892), S=3/2 , G-waveNormalized residue in NK → �(1830) → NK∗(892), S=3/2 , G-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.00773 −17 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(1830) MASS�(1830) MASS�(1830) MASS�(1830) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1810 to 1830 (≈ 1830) OUR ESTIMATE1810 to 1830 (≈ 1830) OUR ESTIMATE1810 to 1830 (≈ 1830) OUR ESTIMATE1810 to 1830 (≈ 1830) OUR ESTIMATE1820± 4 ZHANG 13A DPWA Multihannel1831±10 GOPAL 80 DPWA KN → K N1825±10 GOPAL 77 DPWA KN multihannel1825± 1 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •1817 or 1818 1 MARTIN 77 DPWA KN multihannel1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(1830) WIDTH�(1830) WIDTH�(1830) WIDTH�(1830) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT60 to 110 (≈ 95) OUR ESTIMATE60 to 110 (≈ 95) OUR ESTIMATE60 to 110 (≈ 95) OUR ESTIMATE60 to 110 (≈ 95) OUR ESTIMATE114±10 ZHANG 13A DPWA Multihannel100±10 GOPAL 80 DPWA KN → K N94±10 GOPAL 77 DPWA KN multihannel119± 3 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •56 or 56 1 MARTIN 77 DPWA KN multihannel1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(1830) DECAY MODES�(1830) DECAY MODES�(1830) DECAY MODES�(1830) DECAY MODESMode Fration (�i /�)�1 NK 3{10 %�2 � π 35{75 %�3 � K�4 � (1385)π >15 %�5 � (1385)π , D-wave (52±6) %�6 � (1385)π , G-wave�7 �η�8 NK∗(892), S=1/2, D-wave�9 NK∗(892), S=3/2, D-wave�10 NK∗(892), S=3/2, G-wave�(1830) BRANCHING RATIOS�(1830) BRANCHING RATIOS�(1830) BRANCHING RATIOS�(1830) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.03 to 0.10 OUR ESTIMATE0.03 to 0.10 OUR ESTIMATE0.03 to 0.10 OUR ESTIMATE0.03 to 0.10 OUR ESTIMATE0.041±0.005 ZHANG 13A DPWA Multihannel0.08 ±0.03 GOPAL 80 DPWA KN → K N0.02 ±0.02 ALSTON-... 78 DPWA KN → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.006 1 KAMANO 15 DPWA Multihannel0.04 ±0.03 GOPAL 77 DPWA See GOPAL 800.04 or 0.04 2 MARTIN 77 DPWA KN multihannel1 From the preferred solution A in KAMANO 15.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(� π

)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.017 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� K)/�total �3/��(� K)/�total �3/��(� K)/�total �3/��(� K)/�total �3/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.562 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.

�(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/�VALUE DOCUMENT ID TECN COMMENT0.52 ±0.060.52 ±0.060.52 ±0.060.52 ±0.06 ZHANG 13A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.134 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�η)/�total �7/��(�η)/�total �7/��(�η)/�total �7/��(�η)/�total �7/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.024 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2,D-wave)/�total �8/��(NK∗(892), S=1/2,D-wave)/�total �8/��(NK∗(892), S=1/2,D-wave)/�total �8/��(NK∗(892), S=1/2,D-wave)/�total �8/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.134 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,D-wave)/�total �9/��(NK∗(892), S=3/2,D-wave)/�total �9/��(NK∗(892), S=3/2,D-wave)/�total �9/��(NK∗(892), S=3/2,D-wave)/�total �9/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.115 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,G-wave)/�total �10/��(NK∗(892), S=3/2,G-wave)/�total �10/��(NK∗(892), S=3/2,G-wave)/�total �10/��(NK∗(892), S=3/2,G-wave)/�total �10/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.009 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → �(1830)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1830)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1830)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1830)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.13±0.01 ZHANG 13A DPWA Multihannel
−0.17±0.03 GOPAL 77 DPWA KN multihannel
−0.15±0.01 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.17 or −0.17 1 MARTIN 77 DPWA KN multihannel1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.(�i�f )1/2/�total inNK → �(1830)→ � (1385)π (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1830)→ � (1385)π (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1830)→ � (1385)π (�1�4)1/2/�(�i�f )1/2/�total inNK → �(1830)→ � (1385)π (�1�4)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.141±0.014 1 CAMERON 78 DPWA K−p → �(1385)π+0.13 ±0.03 PREVOST 74 DPWA K−N → �(1385)π1The CAMERON 78 upper limit on G-wave deay is 0.03. The published sign has beenhanged to be in aord with the baryon-�rst onvention.(�i�f )1/2/�total inNK → �(1830)→ �η (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1830)→ �η (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1830)→ �η (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1830)→ �η (�1�7)1/2/�VALUE DOCUMENT ID TECN
−0.044±0.020 RADER 73 MPWA�(1830) REFERENCES�(1830) REFERENCES�(1830) REFERENCES�(1830) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPCAMERON 78 NP B143 189 W. Cameron et al. (RHEL, LOIC) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPKANE 74 LBL-2452 D.F. Kane (LBL) IJPPREVOST 74 NP B69 246 J. Prevost et al. (SACL, CERN, HEID)RADER 73 NC 16A 178 R.K. Rader et al. (SACL, HEID, CERN+)�(1890) 3/2+ I (JP ) = 0(32+) Status: ∗∗∗∗For results published before 1974 (they are now obsolete), see our1982 edition Physis Letters 111B111B111B111B 1 (1982).The JP = 3/2+ assignment is onsistent with all available data(inluding polarization) and reent partial-wave analyses. The dom-inant inelasti modes remain unknown.



1731173117311731See key on page 885 BaryonPartile Listings�(1890)�(1890) POLE POSITION�(1890) POLE POSITION�(1890) POLE POSITION�(1890) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1859+5

−7 1 KAMANO 15 DPWA Multihannel1876 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15, inompatible with solution B.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •113+20

− 4 1 KAMANO 15 DPWA Multihannel145 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15, inompatible with solution B.�(1890) INELASTIC POLE RESIDUE�(1890) INELASTIC POLE RESIDUE�(1890) INELASTIC POLE RESIDUE�(1890) INELASTIC POLE RESIDUEThe \normalized residue" is the residue divided by �pole/2.Normalized residue in K N → �(1890) → K NNormalized residue in K N → �(1890) → K NNormalized residue in K N → �(1890) → K NNormalized residue in K N → �(1890) → K NMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.241 −23 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1890) → � πNormalized residue in NK → �(1890) → � πNormalized residue in NK → �(1890) → � πNormalized residue in NK → �(1890) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.101 104 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1890) → �ηNormalized residue in NK → �(1890) → �ηNormalized residue in NK → �(1890) → �ηNormalized residue in NK → �(1890) → �ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0485 −54 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1890) → � KNormalized residue in NK → �(1890) → � KNormalized residue in NK → �(1890) → � KNormalized residue in NK → �(1890) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0562 −85 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1890) → � (1385)π , P-waveNormalized residue in NK → �(1890) → � (1385)π , P-waveNormalized residue in NK → �(1890) → � (1385)π , P-waveNormalized residue in NK → �(1890) → � (1385)π , P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.295 −40 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1890) → � (1385)π , F-waveNormalized residue in NK → �(1890) → � (1385)π , F-waveNormalized residue in NK → �(1890) → � (1385)π , F-waveNormalized residue in NK → �(1890) → � (1385)π , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.064 127 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1890) → NK∗(892), S=1/2 , P-waveNormalized residue in NK → �(1890) → NK∗(892), S=1/2 , P-waveNormalized residue in NK → �(1890) → NK∗(892), S=1/2 , P-waveNormalized residue in NK → �(1890) → NK∗(892), S=1/2 , P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.188 −160 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1890) → NK∗(892), S=3/2 , P-waveNormalized residue in NK → �(1890) → NK∗(892), S=3/2 , P-waveNormalized residue in NK → �(1890) → NK∗(892), S=3/2 , P-waveNormalized residue in NK → �(1890) → NK∗(892), S=3/2 , P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.209 15 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1890) → NK∗(892), S=3/2, F-waveNormalized residue in NK → �(1890) → NK∗(892), S=3/2, F-waveNormalized residue in NK → �(1890) → NK∗(892), S=3/2, F-waveNormalized residue in NK → �(1890) → NK∗(892), S=3/2, F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0141 129 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.

�(1890) MASS�(1890) MASS�(1890) MASS�(1890) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1850 to 1910 (≈ 1890) OUR ESTIMATE1850 to 1910 (≈ 1890) OUR ESTIMATE1850 to 1910 (≈ 1890) OUR ESTIMATE1850 to 1910 (≈ 1890) OUR ESTIMATE1900± 5 ZHANG 13A DPWA Multihannel1897± 5 GOPAL 80 DPWA KN → K N1908±10 ALSTON-... 78 DPWA KN → K N1900± 5 GOPAL 77 DPWA KN multihannel1894±10 HEMINGWAY 75 DPWA K−p → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •1856 or 1868 1 MARTIN 77 DPWA KN multihannel1900 2 NAKKASYAN 75 DPWA K−p → �ω1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2 Found in one of two best solutions.�(1890) WIDTH�(1890) WIDTH�(1890) WIDTH�(1890) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT60 to 200 (≈ 100) OUR ESTIMATE60 to 200 (≈ 100) OUR ESTIMATE60 to 200 (≈ 100) OUR ESTIMATE60 to 200 (≈ 100) OUR ESTIMATE161±15 ZHANG 13A DPWA Multihannel74±10 GOPAL 80 DPWA KN → K N119±20 ALSTON-... 78 DPWA KN → K N72±10 GOPAL 77 DPWA KN multihannel107±10 HEMINGWAY 75 DPWA K−p → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •191 or 193 1 MARTIN 77 DPWA KN multihannel100 2 NAKKASYAN 75 DPWA K−p → �ω1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2 Found in one of two best solutions.�(1890) DECAY MODES�(1890) DECAY MODES�(1890) DECAY MODES�(1890) DECAY MODESMode Fration (�i /�)�1 NK 20{35 %�2 � π 3{10 %�3 �η�4 � K�5 � (1385)π seen�6 � (1385)π , P-wave�7 � (1385)π , F-wave�8 NK∗(892) seen�9 NK∗(892), S=1/2�10 NK∗(892), S=1/2, P-wave�11 NK∗(892), S=3/2, P-wave�12 NK∗(892), S=3/2, F-wave�13 �ω �(1890) BRANCHING RATIOS�(1890) BRANCHING RATIOS�(1890) BRANCHING RATIOS�(1890) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.20 to 0.35 OUR ESTIMATE0.20 to 0.35 OUR ESTIMATE0.20 to 0.35 OUR ESTIMATE0.20 to 0.35 OUR ESTIMATE0.37 ±0.03 ZHANG 13A DPWA Multihannel0.20 ±0.02 GOPAL 80 DPWA KN → K N0.34 ±0.05 ALSTON-... 78 DPWA KN → K N0.24 ±0.04 HEMINGWAY 75 DPWA K−p → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.305 1 KAMANO 15 DPWA Multihannel0.18 ±0.02 GOPAL 77 DPWA See GOPAL 800.36 or 0.34 2 MARTIN 77 DPWA KN multihannel1 From the preferred solution A in KAMANO 15.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(� π

)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT

<0.03 LANGBEIN 72 IPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.04 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�η)/�total �3/��(�η)/�total �3/��(�η)/�total �3/��(�η)/�total �3/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.012 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.



1732173217321732BaryonPartile Listings�(1890), �(2000)�(� K)/�total �4/��(� K)/�total �4/��(� K)/�total �4/��(� K)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.009 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π , P-wave)/�total �6/��(� (1385)π , P-wave)/�total �6/��(� (1385)π , P-wave)/�total �6/��(� (1385)π , P-wave)/�total �6/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.453 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π , F-wave)/�total �7/��(� (1385)π , F-wave)/�total �7/��(� (1385)π , F-wave)/�total �7/��(� (1385)π , F-wave)/�total �7/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.019 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2,P-wave)/�total �10/��(NK∗(892), S=1/2,P-wave)/�total �10/��(NK∗(892), S=1/2,P-wave)/�total �10/��(NK∗(892), S=1/2,P-wave)/�total �10/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.073 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,P-wave)/�total �11/��(NK∗(892), S=3/2,P-wave)/�total �11/��(NK∗(892), S=3/2,P-wave)/�total �11/��(NK∗(892), S=3/2,P-wave)/�total �11/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.088 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2, F-wave)/�total �12/��(NK∗(892), S=3/2, F-wave)/�total �12/��(NK∗(892), S=3/2, F-wave)/�total �12/��(NK∗(892), S=3/2, F-wave)/�total �12/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → �(1890)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1890)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1890)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(1890)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.09±0.02 ZHANG 13A DPWA Multihannel
−0.09±0.03 GOPAL 77 DPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •+0.15 or +0.14 1 MARTIN 77 DPWA KN multihannel1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.(�i�f )1/2/�total inNK → �(1890)→ � (1385)π , P-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1890)→ � (1385)π , P-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1890)→ � (1385)π , P-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(1890)→ � (1385)π , P-wave (�1�6)1/2/�VALUE DOCUMENT ID TECN COMMENT
<0.03 CAMERON 78 DPWA K−p → �(1385)π(�i�f )1/2/�total inNK → �(1890)→ � (1385)π , F-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1890)→ � (1385)π , F-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1890)→ � (1385)π , F-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(1890)→ � (1385)π , F-wave (�1�7)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.31 ±0.04 ZHANG 13A DPWA Multihannel
−0.126±0.055 1 CAMERON 78 DPWA K−p → �(1385)π1The published sign has been hanged to be in aord with the baryon-�rst onvention.(�i�f )1/2/�total inNK → �(1890)→ NK∗(892), S=1/2 (�1�9)1/2/�(�i�f )1/2/�total inNK → �(1890)→ NK∗(892), S=1/2 (�1�9)1/2/�(�i�f )1/2/�total inNK → �(1890)→ NK∗(892), S=1/2 (�1�9)1/2/�(�i�f )1/2/�total inNK → �(1890)→ NK∗(892), S=1/2 (�1�9)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.17±0.05 ZHANG 13A DPWA Multihannel
−0.07±0.03 1,2 CAMERON 78B DPWA K−p → NK∗1Upper limits on the P3 and F3 waves are eah 0.03.2The published sign has been hanged to be in aord with the baryon-�rst onvention.(�i�f )1/2/�total inNK → �(1890)→ NK∗(892), S=3/2, F-wave (�1�12)1/2/�(�i�f )1/2/�total inNK → �(1890)→ NK∗(892), S=3/2, F-wave (�1�12)1/2/�(�i�f )1/2/�total inNK → �(1890)→ NK∗(892), S=3/2, F-wave (�1�12)1/2/�(�i�f )1/2/�total inNK → �(1890)→ NK∗(892), S=3/2, F-wave (�1�12)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.11±0.03 ZHANG 13A DPWA Multihannel(�i�f )1/2/�total inNK → �(1890)→ �ω (�1�13)1/2/�(�i�f )1/2/�total inNK → �(1890)→ �ω (�1�13)1/2/�(�i�f )1/2/�total inNK → �(1890)→ �ω (�1�13)1/2/�(�i�f )1/2/�total inNK → �(1890)→ �ω (�1�13)1/2/�VALUE DOCUMENT ID TECN COMMENTseen BACCARI 77 IPWA K−p → �ω0.032 1 NAKKASYAN 75 DPWA K−p → �ω1Found in one of two best solutions.�(1890) REFERENCES�(1890) REFERENCES�(1890) REFERENCES�(1890) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)

GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPCAMERON 78 NP B143 189 W. Cameron et al. (RHEL, LOIC) IJPCAMERON 78B NP B146 327 W. Cameron et al. (RHEL, LOIC) IJPBACCARI 77 NC 41A 96 B. Baari et al. (SACL, CDEF) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPHEMINGWAY 75 NP B91 12 R.J. Hemingway et al. (CERN, HEIDH, MPIM) IJPNAKKASYAN 75 NP B93 85 A. Nakkasyan (CERN) IJPLANGBEIN 72 NP B47 477 W. Langbein, F. Wagner (MPIM) IJP�(2000) I (JP ) = 0(??) Status: ∗OMITTED FROM SUMMARY TABLEZHANG 13A laims a JP = 1/2− state.We list here all the ambiguous resonane possibilities with a massaround 2 GeV. The proposed quantum numbers are D3 (BARBARO-GALTIERI 70 in � π), D3+F5, P3+D5, or P1+D3 (BRANDSTET-TER 72 in �ω), and S1 (CAMERON 78B in NK∗). The �rst twoof the above analyses should now be onsidered obsolete. See alsoNAKKASYAN 75. �(2000) MASS�(2000) MASS�(2000) MASS�(2000) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 2000 OUR ESTIMATE≈ 2000 OUR ESTIMATE≈ 2000 OUR ESTIMATE≈ 2000 OUR ESTIMATE2020±16 ZHANG 13A DPWA Multihannel2030±30 CAMERON 78B DPWA K−p → NK∗1935 to 1971 1 BRANDSTET...72 DPWA K−p → �ω1951 to 2034 1 BRANDSTET...72 DPWA K−p → �ω2010±30 BARBARO-... 70 DPWA K−p → � π�(2000) WIDTH�(2000) WIDTH�(2000) WIDTH�(2000) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT255±63 ZHANG 13A DPWA Multihannel125±25 CAMERON 78B DPWA K−p → NK∗180 to 240 1 BRANDSTET...72 DPWA (lower mass)73 to 154 1 BRANDSTET...72 DPWA (higher mass)130±50 BARBARO-... 70 DPWA K−p → � π�(2000) DECAY MODES�(2000) DECAY MODES�(2000) DECAY MODES�(2000) DECAY MODESMode Fration (�i /�)�1 NK (27±6) %�2 � π�3 �η (16±7) %�4 �ω�5 NK∗(892), S=1/2, S-wave�6 NK∗(892), S=3/2, D-wave�(2000) BRANCHING RATIOS�(2000) BRANCHING RATIOS�(2000) BRANCHING RATIOS�(2000) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.27±0.060.27±0.060.27±0.060.27±0.06 ZHANG 13A DPWA Multihannel(�i�f )1/2/�total inNK → �(2000)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2000)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2000)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2000)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.07±0.03 ZHANG 13A DPWA Multihannel
−0.20±0.04 BARBARO-... 70 DPWA K−p → � π�(�η)/�total �3/��(�η)/�total �3/��(�η)/�total �3/��(�η)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.16±0.070.16±0.070.16±0.070.16±0.07 ZHANG 13A DPWA Multihannel(�i�f )1/2/�total inNK → �(2000)→ �ω (�1�4)1/2/�(�i�f )1/2/�total inNK → �(2000)→ �ω (�1�4)1/2/�(�i�f )1/2/�total inNK → �(2000)→ �ω (�1�4)1/2/�(�i�f )1/2/�total inNK → �(2000)→ �ω (�1�4)1/2/�VALUE DOCUMENT ID TECN COMMENT0.17 to 0.25 1 BRANDSTET...72 DPWA (lower mass)0.04 to 0.15 1 BRANDSTET...72 DPWA (higher mass)(�i�f )1/2/�total inNK → �(2000)→ NK∗(892), S=1/2, S-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → �(2000)→ NK∗(892), S=1/2, S-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → �(2000)→ NK∗(892), S=1/2, S-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → �(2000)→ NK∗(892), S=1/2, S-wave (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.12±0.03 2 CAMERON 78B DPWA K−p → NK∗



1733173317331733See key on page 885 BaryonPartile Listings�(2000),�(2020)(�i�f )1/2/�total inNK → �(2000)→ NK∗(892), S=3/2,D-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(2000)→ NK∗(892), S=3/2,D-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(2000)→ NK∗(892), S=3/2,D-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → �(2000)→ NK∗(892), S=3/2,D-wave (�1�6)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.34±0.05 ZHANG 13A DPWA Multihannel+0.09±0.03 CAMERON 78B DPWA K−p → NK∗�(2000) FOOTNOTES�(2000) FOOTNOTES�(2000) FOOTNOTES�(2000) FOOTNOTES1The parameters quoted here are ranges from the three best �ts; the lower state probablyhas J ≤ 3/2, and the higher one probably has J ≤ 5/2.2The published sign has been hanged to be in aord with the baryon-�rst onvention.�(2000) REFERENCES�(2000) REFERENCES�(2000) REFERENCES�(2000) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)CAMERON 78B NP B146 327 W. Cameron et al. (RHEL, LOIC) IJPNAKKASYAN 75 NP B93 85 A. Nakkasyan (CERN) IJPBRANDSTET... 72 NP B39 13 A.A. Brandstetter et al. (RHEL, CDEF+)BARBARO-... 70 Duke Conf. 173 A. Barbaro-Galtieri (LRL) IJPHyperon Resonanes, 1970�(2020) 7/2+ I (JP ) = 0(72+) Status: ∗OMITTED FROM SUMMARY TABLEIn LITCHFIELD 71, need for the state rests solely on a possiblyinonsistent polarization measurement at 1.784 GeV/ . HEMING-WAY 75 does not require this state. GOPAL 77 does not need itin either NK or� π. With new K− n angular distributions inluded,DECLAIS 77 sees it. However, this and other new data are inludedin GOPAL 80 and the state is not required. BACCARI 77 weaklysupports it. �(2020) POLE POSITION�(2020) POLE POSITION�(2020) POLE POSITION�(2020) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1757 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B reports M = 2041+80

−82 MeV.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •146 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B reports M = 238+114

− 34 MeV.�(2020) POLE RESIDUES�(2020) POLE RESIDUES�(2020) POLE RESIDUES�(2020) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → �(2020) → NKNormalized residue in NK → �(2020) → NKNormalized residue in NK → �(2020) → NKNormalized residue in NK → �(2020) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.000145 −77 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(2020) → � πNormalized residue in NK → �(2020) → � πNormalized residue in NK → �(2020) → � πNormalized residue in NK → �(2020) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0112 120 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(2020) → �ηNormalized residue in NK → �(2020) → �ηNormalized residue in NK → �(2020) → �ηNormalized residue in NK → �(2020) → �ηMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.000786 −100 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(2020) → � (1385)π , F-waveNormalized residue in NK → �(2020) → � (1385)π , F-waveNormalized residue in NK → �(2020) → � (1385)π , F-waveNormalized residue in NK → �(2020) → � (1385)π , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.00451 −82 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(2020) → � (1385)π , H-waveNormalized residue in NK → �(2020) → � (1385)π , H-waveNormalized residue in NK → �(2020) → � (1385)π , H-waveNormalized residue in NK → �(2020) → � (1385)π , H-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0000298 −128 1 KAMANO 15 DPWA Multihannel

1 From the preferred solution A in KAMANO 15.�(2020) MASS�(2020) MASS�(2020) MASS�(2020) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 2020 OUR ESTIMATE≈ 2020 OUR ESTIMATE≈ 2020 OUR ESTIMATE≈ 2020 OUR ESTIMATE2043±22 ZHANG 13A DPWA Multihannel2140 BACCARI 77 DPWA K−p → �ω2117 DECLAIS 77 DPWA KN → K N2100±30 LITCHFIELD 71 DPWA K−p → K N2020±20 BARBARO-... 70 DPWA K−p → � π�(2020) WIDTH�(2020) WIDTH�(2020) WIDTH�(2020) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT200±75 ZHANG 13A DPWA Multihannel128 BACCARI 77 DPWA K−p → �ω167 DECLAIS 77 DPWA KN → K N120±30 LITCHFIELD 71 DPWA K−p → K N160±30 BARBARO-... 70 DPWA K−p → � π�(2020) DECAY MODES�(2020) DECAY MODES�(2020) DECAY MODES�(2020) DECAY MODESMode Fration (�i /�)�1 NK�2 � π�3 �η�4 � (1385)π , F-wave�5 � (1385)π , H-wave�6 NK∗(892), S=1/2, F-wave�7 NK∗(892), S=3/2, F-wave�8 NK∗(892), S=3/2, H-wave�9 �ω�10 NK∗(892), S=1/2 (30±9) %�(2020) BRANCHING RATIOS�(2020) BRANCHING RATIOS�(2020) BRANCHING RATIOS�(2020) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.028±0.005 ZHANG 13A DPWA Multihannel0.05 DECLAIS 77 DPWA KN → K N0.05 ±0.02 LITCHFIELD 71 DPWA K−p → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� π

)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.891 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�η)/�total �3/��(�η)/�total �3/��(�η)/�total �3/��(�η)/�total �3/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.002 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π , F-wave)/�total �4/��(� (1385)π , F-wave)/�total �4/��(� (1385)π , F-wave)/�total �4/��(� (1385)π , F-wave)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.105 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π ,H-wave)/�total �5/��(� (1385)π ,H-wave)/�total �5/��(� (1385)π ,H-wave)/�total �5/��(� (1385)π ,H-wave)/�total �5/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2, F-wave)/�total �6/��(NK∗(892), S=1/2, F-wave)/�total �6/��(NK∗(892), S=1/2, F-wave)/�total �6/��(NK∗(892), S=1/2, F-wave)/�total �6/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.



1734173417341734BaryonPartile Listings�(2020),�(2050),�(2100)�(NK∗(892), S=3/2, F-wave)/�total �7/��(NK∗(892), S=3/2, F-wave)/�total �7/��(NK∗(892), S=3/2, F-wave)/�total �7/��(NK∗(892), S=3/2, F-wave)/�total �7/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,H-wave)/�total �8/��(NK∗(892), S=3/2,H-wave)/�total �8/��(NK∗(892), S=3/2,H-wave)/�total �8/��(NK∗(892), S=3/2,H-wave)/�total �8/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2)/�total �10/��(NK∗(892), S=1/2)/�total �10/��(NK∗(892), S=1/2)/�total �10/��(NK∗(892), S=1/2)/�total �10/�VALUE DOCUMENT ID TECN COMMENT0.30±0.090.30±0.090.30±0.090.30±0.09 ZHANG 13A DPWA Multihannel(�i�f )1/2/�total inNK → �(2020)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2020)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2020)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2020)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.02±0.01 ZHANG 13A DPWA Multihannel
−0.15±0.02 BARBARO-... 70 DPWA K−p → � π(�i�f )1/2/�total inNK → �(2020)→ �ω (�1�9)1/2/�(�i�f )1/2/�total inNK → �(2020)→ �ω (�1�9)1/2/�(�i�f )1/2/�total inNK → �(2020)→ �ω (�1�9)1/2/�(�i�f )1/2/�total inNK → �(2020)→ �ω (�1�9)1/2/�VALUE DOCUMENT ID TECN COMMENT
<0.05 BACCARI 77 DPWA K−p → �ω�(2020) REFERENCES�(2020) REFERENCES�(2020) REFERENCES�(2020) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL)BACCARI 77 NC 41A 96 B. Baari et al. (SACL, CDEF) IJPDECLAIS 77 CERN 77-16 Y. Delais et al. (CAEN, CERN) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL)HEMINGWAY 75 NP B91 12 R.J. Hemingway et al. (CERN, HEIDH, MPIM) IJPLITCHFIELD 71 NP B30 125 P.J. Lith�eld et al. (RHEL, CDEF, SACL) IJPBARBARO-... 70 Duke Conf. 173 A. Barbaro-Galtieri (LRL) IJPHyperon Resonanes, 1970�(2050) 3/2− I (JP ) = 0(32−) Status: ∗OMITTED FROM SUMMARY TABLE�(2050) MASS�(2050) MASS�(2050) MASS�(2050) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2056±222056±222056±222056±22 ZHANG 13A DPWA Multihannel�(2050) WIDTH�(2050) WIDTH�(2050) WIDTH�(2050) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT493±61493±61493±61493±61 ZHANG 13A DPWA Multihannel�(2050) DECAY MODES�(2050) DECAY MODES�(2050) DECAY MODES�(2050) DECAY MODESMode Fration (�i /�)�1 NK (19 ±4 ) %�2 � π ( 6.0±3.0) %�3 �∗(1385)π , S-wave ( 8 ±6 ) %�4 �∗(1385)π , D-wave ( 4.0±3.0) %�5 NK∗(892), S=1/2 (23 ±7 ) %�(2050) BRANCHING RATIOS�(2050) BRANCHING RATIOS�(2050) BRANCHING RATIOS�(2050) BRANCHING RATIOS�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.19±0.040.19±0.040.19±0.040.19±0.04 ZHANG 13A DPWA Multihannel�(� π

)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.06±0.030.06±0.030.06±0.030.06±0.03 ZHANG 13A DPWA Multihannel�(�∗(1385)π , S-wave)/�total �3/��(�∗(1385)π , S-wave)/�total �3/��(�∗(1385)π , S-wave)/�total �3/��(�∗(1385)π , S-wave)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.08±0.060.08±0.060.08±0.060.08±0.06 ZHANG 13A DPWA Multihannel�(�∗(1385)π , D-wave)/�total �4/��(�∗(1385)π , D-wave)/�total �4/��(�∗(1385)π , D-wave)/�total �4/��(�∗(1385)π , D-wave)/�total �4/�VALUE DOCUMENT ID TECN COMMENT0.04±0.030.04±0.030.04±0.030.04±0.03 ZHANG 13A DPWA Multihannel�(NK∗(892), S=1/2)/�total �5/��(NK∗(892), S=1/2)/�total �5/��(NK∗(892), S=1/2)/�total �5/��(NK∗(892), S=1/2)/�total �5/�VALUE DOCUMENT ID TECN COMMENT0.23±0.070.23±0.070.23±0.070.23±0.07 ZHANG 13A DPWA Multihannel

�(2050) REFERENCES�(2050) REFERENCES�(2050) REFERENCES�(2050) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)�(2100) 7/2− I (JP ) = 0(72−) Status: ∗∗∗∗Most of the results published before 1973 are now obsolete andhave been omitted. They may be found in our 1982 edition PhysisLetters 111B111B111B111B 1 (1982).This entry only inludes results from partial-wave analyses. Param-eters of peaks seen in ross setions and in invariant-mass distribu-tions around 2100 MeV used to be listed in a separate entry immedi-ately following. It may be found in our 1986 edition Physis Letters170B170B170B170B 1 (1986). �(2100) POLE POSITION�(2100) POLE POSITION�(2100) POLE POSITION�(2100) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •2023 ZHANG 13A DPWA Multihannel
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •239 ZHANG 13A DPWA Multihannel�(2100) MASS�(2100) MASS�(2100) MASS�(2100) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2090 to 2110 (≈ 2100) OUR ESTIMATE2090 to 2110 (≈ 2100) OUR ESTIMATE2090 to 2110 (≈ 2100) OUR ESTIMATE2090 to 2110 (≈ 2100) OUR ESTIMATE2086± 6 ZHANG 13A DPWA Multihannel2104±10 GOPAL 80 DPWA KN → K N2106±30 DEBELLEFON 78 DPWA KN → K N2110±10 GOPAL 77 DPWA KN multihannel2105±10 HEMINGWAY 75 DPWA K−p → K N2115±10 KANE 74 DPWA K−p → � π
• • • We do not use the following data for averages, �ts, limits, et. • • •2094 BACCARI 77 DPWA K−p → �ω2094 DECLAIS 77 DPWA KN → K N2110 or 2089 1 NAKKASYAN 75 DPWA K−p → �ω�(2100) WIDTH�(2100) WIDTH�(2100) WIDTH�(2100) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 250 (≈ 200) OUR ESTIMATE100 to 250 (≈ 200) OUR ESTIMATE100 to 250 (≈ 200) OUR ESTIMATE100 to 250 (≈ 200) OUR ESTIMATE305±16 ZHANG 13A DPWA Multihannel157±40 DEBELLEFON 78 DPWA KN → K N250±30 GOPAL 77 DPWA KN multihannel241±30 HEMINGWAY 75 DPWA K−p → K N152±15 KANE 74 DPWA K−p → � π
• • • We do not use the following data for averages, �ts, limits, et. • • •98 BACCARI 77 DPWA K−p → �ω250 DECLAIS 77 DPWA KN → K N244 or 302 1 NAKKASYAN 75 DPWA K−p → �ω�(2100) DECAY MODES�(2100) DECAY MODES�(2100) DECAY MODES�(2100) DECAY MODESMode Fration (�i /�)�1 NK 25{35 %�2 � π ∼ 5 %�3 �η <3 %�4 � K <3 %�5 �ω <8 %�6 NK∗(892) 10{20 %�7 NK∗(892), S=3/2, D-wave�8 NK∗(892), S=1/2, G-wave�9 NK∗(892), S=3/2, G-wave�(2100) BRANCHING RATIOS�(2100) BRANCHING RATIOS�(2100) BRANCHING RATIOS�(2100) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.25 to 0.35 OUR ESTIMATE0.25 to 0.35 OUR ESTIMATE0.25 to 0.35 OUR ESTIMATE0.25 to 0.35 OUR ESTIMATE0.23±0.01 ZHANG 13A DPWA Multihannel0.34±0.03 GOPAL 80 DPWA KN → K N0.24±0.06 DEBELLEFON 78 DPWA KN → K N0.31±0.03 HEMINGWAY 75 DPWA K−p → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.29 DECLAIS 77 DPWA KN → K N0.30±0.03 GOPAL 77 DPWA See GOPAL 80



1735173517351735See key on page 885 BaryonPartile Listings�(2100),�(2110)(�i�f )1/2/�total inNK → �(2100)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2100)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2100)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2100)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.03±0.01 ZHANG 13A DPWA Multihannel+0.12±0.04 GOPAL 77 DPWA KN multihannel+0.11±0.01 KANE 74 DPWA K−p → � π(�i�f )1/2/�total inNK → �(2100)→ �η (�1�3)1/2/�(�i�f )1/2/�total inNK → �(2100)→ �η (�1�3)1/2/�(�i�f )1/2/�total inNK → �(2100)→ �η (�1�3)1/2/�(�i�f )1/2/�total inNK → �(2100)→ �η (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.050±0.020 RADER 73 MPWA K−p → �η(�i�f )1/2/�total inNK → �(2100)→ � K (�1�4)1/2/�(�i�f )1/2/�total inNK → �(2100)→ � K (�1�4)1/2/�(�i�f )1/2/�total inNK → �(2100)→ � K (�1�4)1/2/�(�i�f )1/2/�total inNK → �(2100)→ � K (�1�4)1/2/�VALUE DOCUMENT ID TECN COMMENT0.035±0.018 LITCHFIELD 71 DPWA K−p → � K
• • • We do not use the following data for averages, �ts, limits, et. • • •0.003 MULLER 69B DPWA K−p → � K0.05 TRIPP 67 RVUE K−p → � K(�i�f )1/2/�total inNK → �(2100)→ �ω (�1�5)1/2/�(�i�f )1/2/�total inNK → �(2100)→ �ω (�1�5)1/2/�(�i�f )1/2/�total inNK → �(2100)→ �ω (�1�5)1/2/�(�i�f )1/2/�total inNK → �(2100)→ �ω (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.070 2 BACCARI 77 DPWA GD37 wave+0.011 2 BACCARI 77 DPWA GG17 wave+0.008 2 BACCARI 77 DPWA GG37 wave0.122 or 0.154 1 NAKKASYAN 75 DPWA K−p → �ω(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=3/2,D-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=3/2,D-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=3/2,D-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=3/2,D-wave (�1�7)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.16±0.02 ZHANG 13A DPWA Multihannel+0.21±0.04 CAMERON 78B DPWA K−p → NK∗(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=1/2,G-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=1/2,G-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=1/2,G-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=1/2,G-wave (�1�8)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.03±0.02 ZHANG 13A DPWA Multihannel
−0.04±0.03 3 CAMERON 78B DPWA K−p → NK∗(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=3/2,G-wave (�1�9)1/2/�(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=3/2,G-wave (�1�9)1/2/�(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=3/2,G-wave (�1�9)1/2/�(�i�f )1/2/�total inNK → �(2100)→ NK∗(892), S=3/2,G-wave (�1�9)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.08±0.02 ZHANG 13A DPWA Multihannel�(2100) FOOTNOTES�(2100) FOOTNOTES�(2100) FOOTNOTES�(2100) FOOTNOTES1The NAKKASYAN 75 values are from the two best solutions found. Eah has the�(2100) and one additional resonane (P3 or F5).2Note that the three for BACCARI 77 entries are for three di�erent waves.3The published sign has been hanged to be in aord with the baryon-�rst onvention.The upper limit on the G3 wave is 0.03.�(2100) REFERENCES�(2100) REFERENCES�(2100) REFERENCES�(2100) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)PDG 86 PL 170B 1 M. Aguilar-Benitez et al. (CERN, CIT+)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPCAMERON 78B NP B146 327 W. Cameron et al. (RHEL, LOIC) IJPDEBELLEFON 78 NC 42A 403 A. de Bellefon et al. (CDEF, SACL) IJPBACCARI 77 NC 41A 96 B. Baari et al. (SACL, CDEF) IJPDECLAIS 77 CERN 77-16 Y. Delais et al. (CAEN, CERN) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPHEMINGWAY 75 NP B91 12 R.J. Hemingway et al. (CERN, HEIDH, MPIM) IJPNAKKASYAN 75 NP B93 85 A. Nakkasyan (CERN) IJPKANE 74 LBL-2452 D.F. Kane (LBL) IJPRADER 73 NC 16A 178 R.K. Rader et al. (SACL, HEID, CERN+)LITCHFIELD 71 NP B30 125 P.J. Lith�eld et al. (RHEL, CDEF, SACL) IJPMULLER 69B Thesis UCRL 19372 R.A. Muller (LRL)TRIPP 67 NP B3 10 R.D. Tripp et al. (LRL, SLAC, CERN+)�(2110) 5/2+ I (JP ) = 0(52+) Status: ∗∗∗For results published before 1974 (they are now obsolete), see our1982 edition Physis Letters 111B111B111B111B 1 (1982). All the referenes havebeen retained.This resonane is in the Baryon Summary Table, but the evidenefor it ould be better.�(2110) POLE POSITION�(2110) POLE POSITION�(2110) POLE POSITION�(2110) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1970 ZHANG 13A DPWA Multihannel

−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •350 ZHANG 13A DPWA Multihannel�(2110) MASS�(2110) MASS�(2110) MASS�(2110) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2090 to 2140 (≈ 2110) OUR ESTIMATE2090 to 2140 (≈ 2110) OUR ESTIMATE2090 to 2140 (≈ 2110) OUR ESTIMATE2090 to 2140 (≈ 2110) OUR ESTIMATE2036±13 ZHANG 13A DPWA Multihannel2092±25 GOPAL 80 DPWA KN → K N2125±25 CAMERON 78B DPWA K−p → NK∗2106±50 DEBELLEFON 78 DPWA KN → K N2140±20 DEBELLEFON 77 DPWA K−p → � π2100±50 GOPAL 77 DPWA KN multihannel2112± 7 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •2137 BACCARI 77 DPWA K−p → �ω2103 1 NAKKASYAN 75 DPWA K−p → �ω�(2110) WIDTH�(2110) WIDTH�(2110) WIDTH�(2110) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT150 to 250 (≈ 200) OUR ESTIMATE150 to 250 (≈ 200) OUR ESTIMATE150 to 250 (≈ 200) OUR ESTIMATE150 to 250 (≈ 200) OUR ESTIMATE400±38 ZHANG 13A DPWA Multihannel245±25 GOPAL 80 DPWA KN → K N160±30 CAMERON 78B DPWA K−p → NK∗251±50 DEBELLEFON 78 DPWA KN → K N140±20 DEBELLEFON 77 DPWA K−p → � π200±50 GOPAL 77 DPWA KN multihannel190±30 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •132 BACCARI 77 DPWA K−p → �ω391 1 NAKKASYAN 75 DPWA K−p → �ω�(2110) DECAY MODES�(2110) DECAY MODES�(2110) DECAY MODES�(2110) DECAY MODESMode Fration (�i /�)�1 NK 5{25 %�2 � π 10{40 %�3 �ω seen�4 � (1385)π seen�5 � (1385)π , P-wave�6 NK∗(892) 10{60 %�7 NK∗(892), S=1/2�8 NK∗(892), S=3/2, P-wave�(2110) BRANCHING RATIOS�(2110) BRANCHING RATIOS�(2110) BRANCHING RATIOS�(2110) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.05 to 0.25 OUR ESTIMATE0.05 to 0.25 OUR ESTIMATE0.05 to 0.25 OUR ESTIMATE0.05 to 0.25 OUR ESTIMATE0.083±0.005 ZHANG 13A DPWA Multihannel0.07 ±0.03 GOPAL 80 DPWA KN → K N0.27 ±0.06 2 DEBELLEFON 78 DPWA KN → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.07 ±0.03 GOPAL 77 DPWA See GOPAL 80(�i�f )1/2/�total inNK → �(2110)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2110)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2110)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2110)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.04±0.01 ZHANG 13A DPWA Multihannel+0.14±0.01 DEBELLEFON 77 DPWA K−p → � π+0.20±0.03 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •+0.10±0.03 GOPAL 77 DPWA KN multihannel(�i�f )1/2/�total inNK → �(2110)→ �ω (�1�3)1/2/�(�i�f )1/2/�total inNK → �(2110)→ �ω (�1�3)1/2/�(�i�f )1/2/�total inNK → �(2110)→ �ω (�1�3)1/2/�(�i�f )1/2/�total inNK → �(2110)→ �ω (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT
<0.05 BACCARI 77 DPWA K−p → �ω0.112 1 NAKKASYAN 75 DPWA K−p → �ω(�i�f )1/2/�total inNK → �(2110)→ � (1385)π , P-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → �(2110)→ � (1385)π , P-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → �(2110)→ � (1385)π , P-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → �(2110)→ � (1385)π , P-wave (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.04 ±0.01 ZHANG 13A DPWA Multihannel+0.071±0.025 3 CAMERON 78 DPWA K−p → �(1385)π



1736173617361736BaryonPartile Listings�(2110),�(2325),�(2350)(�i�f )1/2/�total inNK → �(2110)→ NK∗(892), S=1/2 (�1�7)1/2/�(�i�f )1/2/�total inNK → �(2110)→ NK∗(892), S=1/2 (�1�7)1/2/�(�i�f )1/2/�total inNK → �(2110)→ NK∗(892), S=1/2 (�1�7)1/2/�(�i�f )1/2/�total inNK → �(2110)→ NK∗(892), S=1/2 (�1�7)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.09±0.01 ZHANG 13A DPWA Multihannel
−0.17±0.04 4 CAMERON 78B DPWA K−p → NK∗(�i�f )1/2/�total inNK → �(2110)→ NK∗(892), S=3/2,P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → �(2110)→ NK∗(892), S=3/2,P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → �(2110)→ NK∗(892), S=3/2,P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → �(2110)→ NK∗(892), S=3/2,P-wave (�1�8)1/2/�VALUE DOCUMENT ID TECN COMMENT0.24±0.01 ZHANG 13A DPWA Multihannel�(2110) FOOTNOTES�(2110) FOOTNOTES�(2110) FOOTNOTES�(2110) FOOTNOTES1Found in one of two best solutions.2The published error of 0.6 was a misprint.3The CAMERON 78 upper limit on F-wave deay is 0.03. The sign here has been hangedto be in aord with the baryon-�rst onvention.4The published sign has been hanged to be in aord with the baryon-�rst onvention.The CAMERON 78B upper limits on the P3 and F3 waves are eah 0.03.�(2110) REFERENCES�(2110) REFERENCES�(2110) REFERENCES�(2110) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPCAMERON 78 NP B143 189 W. Cameron et al. (RHEL, LOIC) IJPCAMERON 78B NP B146 327 W. Cameron et al. (RHEL, LOIC) IJPDEBELLEFON 78 NC 42A 403 A. de Bellefon et al. (CDEF, SACL) IJPBACCARI 77 NC 41A 96 B. Baari et al. (SACL, CDEF) IJPDEBELLEFON 77 NC 37A 175 A. de Bellefon et al. (CDEF, SACL) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPNAKKASYAN 75 NP B93 85 A. Nakkasyan (CERN) IJPKANE 74 LBL-2452 D.F. Kane (LBL) IJP�(2325) 3/2− I (JP ) = 0(32−) Status: ∗OMITTED FROM SUMMARY TABLEBACCARI 77 �nds this state with either JP = 3/2− or 3/2+ in aenergy-dependent partial-wave analyses of K− p → �ω from 2070to 2436 MeV. A subsequent semi-energy-independent analysis fromthreshold to 2436 MeV selets 3/2−. DEBELLEFON 78 (samegroup) also sees this state in an energy-dependent partial-wave anal-ysis of K− p → K N data, and �nds JP = 3/2− or 3/2+. Theyagain prefer JP = 3/2−, but only on the basis of model-dependentonsiderations. �(2325) MASS�(2325) MASS�(2325) MASS�(2325) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 2325 OUR ESTIMATE≈ 2325 OUR ESTIMATE≈ 2325 OUR ESTIMATE≈ 2325 OUR ESTIMATE2342±30 DEBELLEFON 78 DPWA KN → K N2327±20 BACCARI 77 DPWA K−p → �ω�(2325) WIDTH�(2325) WIDTH�(2325) WIDTH�(2325) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT177±40 DEBELLEFON 78 DPWA KN → K N160±40 BACCARI 77 IPWA K−p → �ω�(2325) DECAY MODES�(2325) DECAY MODES�(2325) DECAY MODES�(2325) DECAY MODESMode�1 NK�2 �ω �(2325) BRANCHING RATIOS�(2325) BRANCHING RATIOS�(2325) BRANCHING RATIOS�(2325) BRANCHING RATIOS�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.19±0.06 DEBELLEFON 78 DPWA KN → K N(�i�f )1/2/�total inNK → �(2325)→ �ω (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2325)→ �ω (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2325)→ �ω (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2325)→ �ω (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT0.06±0.02 1 BACCARI 77 IPWA DS33 wave0.05±0.02 1 BACCARI 77 DPWA DD13 wave0.08±0.03 1 BACCARI 77 DPWA DD33 wave�(2325) FOOTNOTES�(2325) FOOTNOTES�(2325) FOOTNOTES�(2325) FOOTNOTES1Note that the three BACCARI 77 entries are for three di�erent waves.�(2325) REFERENCES�(2325) REFERENCES�(2325) REFERENCES�(2325) REFERENCESDEBELLEFON 78 NC 42A 403 A. de Bellefon et al. (CDEF, SACL) IJPBACCARI 77 NC 41A 96 B. Baari et al. (SACL, CDEF) IJP

�(2350) 9/2+ I (JP ) = 0(92+) Status: ∗∗∗DAUM 68 favors JP = 7/2− or 9/2+. BRICMAN 70 favors 9/2+.LASINSKI 71 suggests three states in this region using a Pomeron+ resonanes model. There are now also three formation experi-ments from the College de Frane-Salay group, DEBELLEFON 77,BACCARI 77, and DEBELLEFON 78, whih �nd 9/2+ in energy-dependent partial-wave analyses of K N → � π, �ω, and NK .�(2350) MASS�(2350) MASS�(2350) MASS�(2350) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2340 to 2370 (≈ 2350) OUR ESTIMATE2340 to 2370 (≈ 2350) OUR ESTIMATE2340 to 2370 (≈ 2350) OUR ESTIMATE2340 to 2370 (≈ 2350) OUR ESTIMATE2370±50 DEBELLEFON 78 DPWA KN → K N2365±20 DEBELLEFON 77 DPWA K−p → � π2358± 6 BRICMAN 70 CNTR Total, harge exhange
• • • We do not use the following data for averages, �ts, limits, et. • • •2372 BACCARI 77 DPWA K−p → �ω2344±15 COOL 70 CNTR K−p, K− d total2360±20 LU 70 CNTR γ p → K+Y ∗2340± 7 BUGG 68 CNTR K−p, K− d total�(2350) WIDTH�(2350) WIDTH�(2350) WIDTH�(2350) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT100 to 250 (≈ 150) OUR ESTIMATE100 to 250 (≈ 150) OUR ESTIMATE100 to 250 (≈ 150) OUR ESTIMATE100 to 250 (≈ 150) OUR ESTIMATE204±50 DEBELLEFON 78 DPWA KN → K N110±20 DEBELLEFON 77 DPWA K−p → � π324±30 BRICMAN 70 CNTR Total, harge exhange
• • • We do not use the following data for averages, �ts, limits, et. • • •257 BACCARI 77 DPWA K−p → �ω190 COOL 70 CNTR K−p, K− d total55 LU 70 CNTR γ p → K+Y ∗140±20 BUGG 68 CNTR K−p, K− d total�(2350) DECAY MODES�(2350) DECAY MODES�(2350) DECAY MODES�(2350) DECAY MODESMode Fration (�i /�)�1 NK ∼ 12 %�2 � π ∼ 10 %�3 �ω �(2350) BRANCHING RATIOS�(2350) BRANCHING RATIOS�(2350) BRANCHING RATIOS�(2350) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT
∼ 0.12 OUR ESTIMATE∼ 0.12 OUR ESTIMATE∼ 0.12 OUR ESTIMATE∼ 0.12 OUR ESTIMATE0.12±0.04 DEBELLEFON 78 DPWA KN → K N(�i�f )1/2/�total inNK → �(2350)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2350)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2350)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → �(2350)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.11±0.02 DEBELLEFON 77 DPWA K−p → � π(�i�f )1/2/�total inNK → �(2350)→ �ω (�1�3)1/2/�(�i�f )1/2/�total inNK → �(2350)→ �ω (�1�3)1/2/�(�i�f )1/2/�total inNK → �(2350)→ �ω (�1�3)1/2/�(�i�f )1/2/�total inNK → �(2350)→ �ω (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT
<0.05 BACCARI 77 DPWA K−p → �ω�(2350) REFERENCES�(2350) REFERENCES�(2350) REFERENCES�(2350) REFERENCESDEBELLEFON 78 NC 42A 403 A. de Bellefon et al. (CDEF, SACL) IJPBACCARI 77 NC 41A 96 B. Baari et al. (SACL, CDEF) IJPDEBELLEFON 77 NC 37A 175 A. de Bellefon et al. (CDEF, SACL) IJPLASINSKI 71 NP B29 125 T.A. Lasinski (EFI) IJPBRICMAN 70 PL 31B 152 C. Briman et al. (CERN, CAEN, SACL)COOL 70 PR D1 1887 R.L. Cool et al. (BNL) IAlso PRL 16 1228 R.L. Cool et al. (BNL) ILU 70 PR D2 1846 D.C. Lu et al. (YALE)BUGG 68 PR 168 1466 D.V. Bugg et al. (RHEL, BIRM, CAVE) IDAUM 68 NP B7 19 C. Daum et al. (CERN) JP



1737173717371737See key on page 885 BaryonPartile Listings�(2585) Bumps�(2585) Bumps I (JP ) = 0(??) Status: ∗∗OMITTED FROM SUMMARY TABLE�(2585) MASS�(2585) MASS�(2585) MASS�(2585) MASS(BUMPS)(BUMPS)(BUMPS)(BUMPS)VALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 2585 OUR ESTIMATE≈ 2585 OUR ESTIMATE≈ 2585 OUR ESTIMATE≈ 2585 OUR ESTIMATE2585±45 ABRAMS 70 CNTR K−p, K− d total2530±25 LU 70 CNTR γ p → K+Y ∗�(2585) WIDTH�(2585) WIDTH�(2585) WIDTH�(2585) WIDTH(BUMPS)(BUMPS)(BUMPS)(BUMPS)VALUE (MeV) DOCUMENT ID TECN COMMENT300 ABRAMS 70 CNTR K−p, K− d total150 LU 70 CNTR γ p → K+Y ∗�(2585) DECAY MODES�(2585) DECAY MODES�(2585) DECAY MODES�(2585) DECAY MODES(BUMPS)(BUMPS)(BUMPS)(BUMPS)Mode�1 NK

�(2585) BRANCHING RATIOS�(2585) BRANCHING RATIOS�(2585) BRANCHING RATIOS�(2585) BRANCHING RATIOS(BUMPS)(BUMPS)(BUMPS)(BUMPS)(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�J is not known, so only (J+12 )× �(NK)/�total an be given.VALUE DOCUMENT ID TECN COMMENT1 ABRAMS 70 CNTR K−p, K− d total0.12±0.12 1 BRICMAN 70 CNTR Total, harge exhange�(2585) FOOTNOTES�(2585) FOOTNOTES�(2585) FOOTNOTES�(2585) FOOTNOTES(BUMPS)(BUMPS)(BUMPS)(BUMPS)1The resonane is at the end of the region analyzed | no lear signal.�(2585) REFERENCES�(2585) REFERENCES�(2585) REFERENCES�(2585) REFERENCES(BUMPS)(BUMPS)(BUMPS)(BUMPS)ABRAMS 70 PR D1 1917 R.J. Abrams et al. (BNL) IAlso PRL 16 1228 R.L. Cool et al. (BNL) IBRICMAN 70 PL 31B 152 C. Briman et al. (CERN, CAEN, SACL)LU 70 PR D2 1846 D.C. Lu et al. (YALE)



1738173817381738Baryon Partile Listings�+ � BARYONS� BARYONS� BARYONS� BARYONS(S = −1, I = 1)(S = −1, I = 1)(S = −1, I = 1)(S = −1, I = 1)�+ = uus, �0 = uds, �− = dds�+ I (JP ) = 1(12+) Status: ∗∗∗∗We have omitted some results that have been superseded by laterexperiments. See our earlier editions.�+ MASS�+ MASS�+ MASS�+ MASSThe �t uses �+, �0, �−, and �mass and mass-di�erene measurements.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1189.37±0.07 OUR FIT1189.37±0.07 OUR FIT1189.37±0.07 OUR FIT1189.37±0.07 OUR FIT Error inludes sale fator of 2.2.1189.37±0.06 OUR AVERAGE1189.37±0.06 OUR AVERAGE1189.37±0.06 OUR AVERAGE1189.37±0.06 OUR AVERAGE Error inludes sale fator of 1.8. See the ideogrambelow.1189.33±0.04 607 1 BOHM 72 EMUL1189.16±0.12 HYMAN 67 HEBC1189.61±0.08 4205 SCHMIDT 65 HBC See note with � mass1189.48±0.22 58 2 BHOWMIK 64 EMUL1189.38±0.15 144 2 BARKAS 63 EMUL
WEIGHTED AVERAGE
1189.37±0.06 (Error scaled by 1.8)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

BARKAS 63 EMUL 0.0
BHOWMIK 64 EMUL 0.2
SCHMIDT 65 HBC 8.9
HYMAN 67 HEBC 3.1
BOHM 72 EMUL 1.0

χ2

      13.3
(Confidence Level = 0.0098)

1189 1189.4 1189.8 1190.2�+ mass (MeV)1BOHM 72 is updated with our 1973 K−, π−, and π0 masses (Reviews of ModernPhysis 45454545 S1 (1973)).2These masses have been raised 30 keV to take into aount a 46 keV inrease in theproton mass and a 21 keV derease in the π0 mass (note added 1967 edition, Reviewsof Modern Physis 39393939 1 (1967)).�+ MEAN LIFE�+ MEAN LIFE�+ MEAN LIFE�+ MEAN LIFEMeasurements with fewer than 1000 events have been omitted.VALUE (10−10 s) EVTS DOCUMENT ID TECN COMMENT0.8018±0.0026 OUR AVERAGE0.8018±0.0026 OUR AVERAGE0.8018±0.0026 OUR AVERAGE0.8018±0.0026 OUR AVERAGE0.8038±0.0040±0.0014 BARBOSA 00 E761 hyperons, 375 GeV0.8043±0.0080±0.0014 3 BARBOSA 00 E761 hyperons, 375 GeV0.798 ±0.005 30k MARRAFFINO 80 HBC K−p 0.42{0.5GeV/0.807 ±0.013 5719 CONFORTO 76 HBC K−p 1{1.4 GeV/0.795 ±0.010 20k EISELE 70 HBC K−p at rest0.803 ±0.008 10664 BARLOUTAUD69 HBC K−p 0.4{1.2GeV/0.83 ±0.032 1300 4 CHANG 66 HBC3This is a measurement of the �− lifetime. Here we assume CPT invariane; see belowfor the frational �+-�− lifetime di�erene obtained by BARBOSA 00.4We have inreased the CHANG 66 error of 0.018; see our 1970 edition, Reviews ofModern Physis 42424242 87 (1970).(τ�+ − τ�−) / τ�+(τ�+ − τ�−) / τ�+(τ�+ − τ�−) / τ�+(τ�+ − τ�−) / τ�+A test of CPT invariane.VALUE DOCUMENT ID TECN COMMENT(−6±12)× 10−4(−6±12)× 10−4(−6±12)× 10−4(−6±12)× 10−4 BARBOSA 00 E761 hyperons, 375 GeV

�+ MAGNETIC MOMENT�+ MAGNETIC MOMENT�+ MAGNETIC MOMENT�+ MAGNETIC MOMENTSee the \Note on Baryon Magneti Moments" in the � Listings. Measure-ments with an error ≥ 0.1 µN have been omitted.VALUE (µN ) EVTS DOCUMENT ID TECN COMMENT2.458 ±0.010 OUR AVERAGE2.458 ±0.010 OUR AVERAGE2.458 ±0.010 OUR AVERAGE2.458 ±0.010 OUR AVERAGE Error inludes sale fator of 2.1. See the ideogrambelow.2.4613±0.0034±0.0040 250k MORELOS 93 SPEC pCu 800 GeV2.428 ±0.036 ±0.007 12k 5 MORELOS 93 SPEC pCu 800 GeV2.479 ±0.012 ±0.022 137k WILKINSON 87 SPEC pBe 400 GeV2.4040±0.0198 44k 6 ANKENBRA... 83 CNTR pCu 400 GeV
WEIGHTED AVERAGE
2.458±0.010 (Error scaled by 2.1)

ANKENBRA... 83 CNTR 7.4
WILKINSON 87 SPEC 0.7
MORELOS 93 SPEC
MORELOS 93 SPEC 0.4

χ2

       8.5
(Confidence Level = 0.014)

2.35 2.4 2.45 2.5 2.55 2.6�+ magneti moment (µN )5We assume CPT invariane: this is (minus) the �− magneti moment as measured byMORELOS 93. See below for the moment di�erene testing CPT.6ANKENBRANDT 83 gives the value 2.38 ± 0.02µN . MORELOS 93 uses the samehyperon magnet and hannel and laims to determine the �eld integral better, leadingto the revised value given here.(µ�+ + µ�−) / µ�+(µ�+ + µ�−) / µ�+(µ�+ + µ�−) / µ�+(µ�+ + µ�−) / µ�+A test of CPT invariane.VALUE DOCUMENT ID TECN COMMENT0.014±0.0150.014±0.0150.014±0.0150.014±0.015 7 MORELOS 93 SPEC pCu 800 GeV7This is our alulation from the MORELOS 93 measurements of the �+ and �−magneti moments given above. The statistial error on µ�− dominates the error here.�+ DECAY MODES�+ DECAY MODES�+ DECAY MODES�+ DECAY MODESMode Fration (�i /�) Con�dene level�1 pπ0 (51.57±0.30) %�2 nπ+ (48.31±0.30) %�3 pγ ( 1.23±0.05) × 10−3�4 nπ+ γ [a℄ ( 4.5 ±0.5 ) × 10−4�5 �e+ νe ( 2.0 ±0.5 ) × 10−5�S = �Q (SQ) violating modes or�S = �Q (SQ) violating modes or�S = �Q (SQ) violating modes or�S = �Q (SQ) violating modes or�S = 1 weak neutral urrent (S1) modes�S = 1 weak neutral urrent (S1) modes�S = 1 weak neutral urrent (S1) modes�S = 1 weak neutral urrent (S1) modes�6 ne+ νe SQ < 5 × 10−6 90%�7 nµ+ νµ SQ < 3.0 × 10−5 90%�8 pe+ e− S1 < 7 × 10−6�9 pµ+µ− S1 ( 9 +9
−8 )× 10−8[a℄ See the Listings below for the pion momentum range used in this mea-surement. CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to 2 branhing ratios uses 14 measurements and oneonstraint to determine 3 parameters. The overall �t has a χ2 =7.7 for 12 degrees of freedom.



1739173917391739See key on page 885 Baryon Partile Listings�+The following o�-diagonal array elements are the orrelation oeÆients〈
δxiδxj〉/(δxi·δxj), in perent, from the �t to the branhing frations, xi ≡�i/�total. The �t onstrains the xi whose labels appear in this array to sum toone.x2 −100x3 12 −14x1 x2 �+ BRANCHING RATIOS�+ BRANCHING RATIOS�+ BRANCHING RATIOS�+ BRANCHING RATIOS�(nπ+)/�(N π

) �2/(�1+�2)�(nπ+)/�(N π
) �2/(�1+�2)�(nπ+)/�(N π
) �2/(�1+�2)�(nπ+)/�(N π
) �2/(�1+�2)VALUE EVTS DOCUMENT ID TECN COMMENT0.4836±0.0030 OUR FIT0.4836±0.0030 OUR FIT0.4836±0.0030 OUR FIT0.4836±0.0030 OUR FIT0.4836±0.0030 OUR AVERAGE0.4836±0.0030 OUR AVERAGE0.4836±0.0030 OUR AVERAGE0.4836±0.0030 OUR AVERAGE0.4828±0.0036 10k 8 MARRAFFINO 80 HBC K−p 0.42{0.5 GeV/0.488 ±0.008 1861 NOWAK 78 HBC0.484 ±0.015 537 TOVEE 71 EMUL0.488 ±0.010 1331 BARLOUTAUD69 HBC K−p 0.4{1.2 GeV/0.46 ±0.02 534 CHANG 66 HBC0.490 ±0.024 308 HUMPHREY 62 HBC8MARRAFFINO 80 atually gives �(pπ0)/�(total) = 0.5172 ± 0.0036.�(pγ)/�(pπ0) �3/�1�(pγ)/�(pπ0) �3/�1�(pγ)/�(pπ0) �3/�1�(pγ)/�(pπ0) �3/�1VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT2.38±0.10 OUR FIT2.38±0.10 OUR FIT2.38±0.10 OUR FIT2.38±0.10 OUR FIT2.38±0.10 OUR AVERAGE2.38±0.10 OUR AVERAGE2.38±0.10 OUR AVERAGE2.38±0.10 OUR AVERAGE2.32±0.11±0.10 32k TIMM 95 E761 �+ 375 GeV2.81±0.39+0.21

−0.43 408 HESSEY 89 CNTR K−p → �+π− atrest2.52±0.28 190 9 KOBAYASHI 87 CNTR π+ p → �+K+2.46+0.30
−0.35 155 BIAGI 85 CNTR CERN hyperon beam2.11±0.38 46 MANZ 80 HBC K−p → �+π−2.1 ±0.3 45 ANG 69B HBC K−p at rest2.76±0.51 31 GERSHWIN 69B HBC K−p → �+π−3.7 ±0.8 24 BAZIN 65 HBC K−p at rest9KOBAYASHI 87 atually gives �(pγ)/�(total) = (1.30 ± 0.15)× 10−3.�(nπ+ γ

)/�(nπ+) �4/�2�(nπ+ γ
)/�(nπ+) �4/�2�(nπ+ γ
)/�(nπ+) �4/�2�(nπ+ γ
)/�(nπ+) �4/�2The π+ momentum uts di�er, so we do not average the results but simply use thelatest value in the Summary Table.VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.93±0.100.93±0.100.93±0.100.93±0.10 180 EBENHOH 73 HBC π+ < 150 MeV/

• • • We do not use the following data for averages, �ts, limits, et. • • •0.27±0.05 29 ANG 69B HBC π+ < 110 MeV/
∼ 1.8 BAZIN 65B HBC π+ < 116 MeV/�(�e+ νe)/�total �5/��(�e+ νe)/�total �5/��(�e+ νe)/�total �5/��(�e+ νe)/�total �5/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT2.0±0.5 OUR AVERAGE2.0±0.5 OUR AVERAGE2.0±0.5 OUR AVERAGE2.0±0.5 OUR AVERAGE1.6±0.7 5 BALTAY 69 HBC K−p at rest2.9±1.0 10 EISELE 69 HBC K−p at rest2.0±0.8 6 BARASH 67 HBC K−p at rest�(ne+ νe)/�(nπ+) �6/�2�(ne+ νe)/�(nπ+) �6/�2�(ne+ νe)/�(nπ+) �6/�2�(ne+ νe)/�(nπ+) �6/�2Test of �S = �Q rule. Experiments with an e�etive denominator less than 100,000have been omitted.EFFECTIVE DENOM. EVTS DOCUMENT ID TECN COMMENT
< 1.1× 10−5 OUR LIMIT< 1.1× 10−5 OUR LIMIT< 1.1× 10−5 OUR LIMIT< 1.1× 10−5 OUR LIMIT Our 90% CL limit = (2.3 events)/(e�etive denominatorsum). [Number of events inreased to 2.3 for a 90% on�dene level.℄111000 0 10 EBENHOH 74 HBC K−p at rest105000 0 10 SECHI-ZORN 73 HBC K−p at rest10E�etive denominator alulated by us.�(nµ+ νµ

)/�(nπ+) �7/�2�(nµ+ νµ
)/�(nπ+) �7/�2�(nµ+ νµ
)/�(nπ+) �7/�2�(nµ+ νµ
)/�(nπ+) �7/�2Test of �S = �Q rule.EFFECTIVE DENOM. EVTS DOCUMENT ID TECN

< 6.2× 10−5 OUR LIMIT< 6.2× 10−5 OUR LIMIT< 6.2× 10−5 OUR LIMIT< 6.2× 10−5 OUR LIMIT Our 90% CL limit = (6.7 events)/(e�etive denominatorsum). [Number of events inreased to 6.7 for a 90% on�dene level.℄33800 0 BAGGETT 69B HBC62000 2 11 EISELE 69B HBC10150 0 12 COURANT 64 HBC1710 0 12 NAUENBERG 64 HBC120 1 GALTIERI 62 EMUL11E�etive denominator alulated by us.12E�etive denominator taken from EISELE 67.�(p e+ e−)/�total �8/��(p e+ e−)/�total �8/��(pe+ e−)/�total �8/��(pe+ e−)/�total �8/�VALUE (units 10−6) DOCUMENT ID TECN COMMENT
<7<7<7<7 13 ANG 69B HBC K−p at rest13ANG 69B found three pe+ e− events in agreement with γ → e+ e− onversion from�+ → pγ. The limit given here is for neutral urrents.

�(pµ+µ−
)/�total �9/��(pµ+µ−
)/�total �9/��(pµ+µ−
)/�total �9/��(pµ+µ−
)/�total �9/�A test for a �S = 1 weak neutral urrent, but also allowed by higher-order eletroweakinterations.VALUE (units 10−8) EVTS DOCUMENT ID TECN COMMENT8.6+6.6

−5.4±5.58.6+6.6
−5.4±5.58.6+6.6
−5.4±5.58.6+6.6
−5.4±5.5 3 14 PARK 05 HYCP p Cu, 800 GeV14The masses of the three dimuons of PARK 05 are within 1 MeV of one another, perhapsindiating the existene of a new state P0 with mass 214.3 ± 0.5 MeV. In that ase, thedeay is �+ → pP0, P0 → µ+µ−, with a branhing fration of (3.1+2.4

−1.9 ± 1.5)×10−8.�(�+ → ne+ νe)/�(�− → ne−νe) �6/��−3�(�+ → ne+ νe)/�(�− → ne−νe) �6/��−3�(�+ → ne+ νe)/�(�− → ne−νe) �6/��−3�(�+ → ne+ νe)/�(�− → ne−νe) �6/��−3VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<0.009 OUR LIMIT<0.009 OUR LIMIT<0.009 OUR LIMIT<0.009 OUR LIMIT Our 90% CL limit, using �(ne+ νe )/�(nπ+) above.
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.019 90 0 EBENHOH 74 HBC K−p at rest
<0.018 90 0 SECHI-ZORN 73 HBC K−p at rest
<0.12 95 0 COLE 71 HBC K−p at rest
<0.03 90 0 EISELE 69B HBC See EBENHOH 74�(�+ → nµ+νµ

)/�(�− → nµ− νµ
) �7/��−4�(�+ → nµ+νµ

)/�(�− → nµ− νµ
) �7/��−4�(�+ → nµ+νµ

)/�(�− → nµ− νµ
) �7/��−4�(�+ → nµ+νµ

)/�(�− → nµ− νµ
) �7/��−4VALUE EVTS DOCUMENT ID TECN COMMENT

<0.12 OUR LIMIT<0.12 OUR LIMIT<0.12 OUR LIMIT<0.12 OUR LIMIT Our 90% CL limit, using �(nµ+ νµ
)/�(nπ+) above.

• • • We do not use the following data for averages, �ts, limits, et. • • •0.06+0.045
−0.03 2 EISELE 69B HBC K−p at rest�(�+ → nℓ+ν

)/�(�− → nℓ−ν
) (�6+�7)/(��−3 +��−4 )�(�+ → nℓ+ν

)/�(�− → nℓ−ν
) (�6+�7)/(��−3 +��−4 )�(�+ → nℓ+ν

)/�(�− → nℓ−ν
) (�6+�7)/(��−3 +��−4 )�(�+ → nℓ+ν

)/�(�− → nℓ−ν
) (�6+�7)/(��−3 +��−4 )Test of �S = �Q rule.VALUE EVTS DOCUMENT ID TECN

<0.043 OUR LIMIT<0.043 OUR LIMIT<0.043 OUR LIMIT<0.043 OUR LIMIT Our 90% CL limit, using [�(ne+ νe ) + �(nµ+ νµ
)]/�(nπ+).

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.08 1 NORTON 69 HBC
<0.034 0 BAGGETT 67 HBC�+ DECAY PARAMETERS�+ DECAY PARAMETERS�+ DECAY PARAMETERS�+ DECAY PARAMETERSSee the \Note on Baryon Deay Parameters" in the neutron Listings. Afew early results have been omitted.
α0 FOR �+ → pπ0α0 FOR �+ → pπ0α0 FOR �+ → pπ0α0 FOR �+ → pπ0VALUE EVTS DOCUMENT ID TECN COMMENT
−0.980+0.017

−0.015 OUR FIT−0.980+0.017
−0.015 OUR FIT−0.980+0.017
−0.015 OUR FIT−0.980+0.017
−0.015 OUR FIT

−0.980+0.017
−0.013 OUR AVERAGE−0.980+0.017
−0.013 OUR AVERAGE−0.980+0.017
−0.013 OUR AVERAGE−0.980+0.017
−0.013 OUR AVERAGE

−0.945+0.055
−0.042 1259 15 LIPMAN 73 OSPK π+ p → �+

−0.940±0.045 16k BELLAMY 72 ASPK π+ p → �+K+
−0.98 +0.05

−0.02 1335 16 HARRIS 70 OSPK π+ p → �+K+
−0.999±0.022 32k BANGERTER 69 HBC K−p 0.4 GeV/15Deay protons sattered o� aluminum.16Deay protons sattered o� arbon.
φ0 ANGLE FOR �+ → pπ0 (tanφ0 = β/γ)φ0 ANGLE FOR �+ → pπ0 (tanφ0 = β/γ)φ0 ANGLE FOR �+ → pπ0 (tanφ0 = β/γ)φ0 ANGLE FOR �+ → pπ0 (tanφ0 = β/γ)VALUE (◦) EVTS DOCUMENT ID TECN COMMENT36 ±34 OUR AVERAGE36 ±34 OUR AVERAGE36 ±34 OUR AVERAGE36 ±34 OUR AVERAGE38.1+35.7

−37.1 1259 17 LIPMAN 73 OSPK π+ p → �+K+22 ±90 18 HARRIS 70 OSPK π+ p → �+K+17Deay proton sattered o� aluminum.18Deay protons sattered o� arbon.
α+ / α0α+ / α0α+ / α0α+ / α0Older results have been omitted.VALUE EVTS DOCUMENT ID TECN COMMENT
−0.069±0.013 OUR FIT−0.069±0.013 OUR FIT−0.069±0.013 OUR FIT−0.069±0.013 OUR FIT
−0.073±0.021−0.073±0.021−0.073±0.021−0.073±0.021 23k MARRAFFINO 80 HBC K−p 0.42{0.5 GeV/
α+ FOR �+ → nπ+α+ FOR �+ → nπ+α+ FOR �+ → nπ+α+ FOR �+ → nπ+VALUE EVTS DOCUMENT ID TECN COMMENT0.068±0.013 OUR FIT0.068±0.013 OUR FIT0.068±0.013 OUR FIT0.068±0.013 OUR FIT0.066±0.016 OUR AVERAGE0.066±0.016 OUR AVERAGE0.066±0.016 OUR AVERAGE0.066±0.016 OUR AVERAGE0.037±0.049 4101 BERLEY 70B HBC0.069±0.017 35k BANGERTER 69 HBC K−p 0.4 GeV/
φ+ ANGLE FOR �+ → nπ+ (tanφ+ = β/γ)φ+ ANGLE FOR �+ → nπ+ (tanφ+ = β/γ)φ+ ANGLE FOR �+ → nπ+ (tanφ+ = β/γ)φ+ ANGLE FOR �+ → nπ+ (tanφ+ = β/γ)VALUE (◦) EVTS DOCUMENT ID TECN COMMENT167±20 OUR AVERAGE167±20 OUR AVERAGE167±20 OUR AVERAGE167±20 OUR AVERAGE Error inludes sale fator of 1.1.184±24 1054 19 BERLEY 70B HBC143±29 560 BANGERTER 69B HBC K−p 0.4 GeV/19Changed from 176 to 184◦ to agree with our sign onvention.
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αγ FOR �+ → pγαγ FOR �+ → pγαγ FOR �+ → pγαγ FOR �+ → pγVALUE EVTS DOCUMENT ID TECN COMMENT
−0.76 ±0.08 OUR AVERAGE−0.76 ±0.08 OUR AVERAGE−0.76 ±0.08 OUR AVERAGE−0.76 ±0.08 OUR AVERAGE
−0.720±0.086±0.045 35k 20 FOUCHER 92 SPEC �+ 375 GeV
−0.86 ±0.13 ±0.04 190 KOBAYASHI 87 CNTR π+ p → �+K+
−0.53 +0.38

−0.36 46 MANZ 80 HBC K−p → �+π−

−1.03 +0.52
−0.42 61 GERSHWIN 69B HBC K−p → �+π−20See TIMM 95 for a detailed desription of the analysis.�+ REFERENCES�+ REFERENCES�+ REFERENCES�+ REFERENCESWe have omitted some papers that have been superseded by later experi-ments. See our earlier editions.PARK 05 PRL 94 021801 H.K. Park et al. (FNAL HyperCP Collab.)BARBOSA 00 PR D61 031101 R.F. Barbosa et al. (FNAL E761 Collab.)TIMM 95 PR D51 4638 S. Timm et al. (FNAL E761 Collab.)MORELOS 93 PRL 71 3417 A. Morelos et al. (FNAL E761 Collab.)FOUCHER 92 PRL 68 3004 M. Fouher et al. (FNAL E761 Collab.)HESSEY 89 ZPHY C42 175 N.P. Hessey et al. (BNL-811 Collab.)KOBAYASHI 87 PRL 59 868 M. Kobayashi et al. (KYOT)WILKINSON 87 PRL 58 855 C.A. Wilkinson et al. (WISC, MICH, RUTG+)BIAGI 85 ZPHY C28 495 S.F. Biagi et al. (CERN WA62 Collab.)ANKENBRA... 83 PRL 51 863 C.M. Ankenbrandt et al. (FNAL, IOWA, ISU+)MANZ 80 PL 96B 217 A. Manz et al. (MPIM, VAND)MARRAFFINO 80 PR D21 2501 J. MarraÆno et al. (VAND, MPIM)NOWAK 78 NP B139 61 R.J. Nowak et al. (LOUC, BELG, DURH+)CONFORTO 76 NP B105 189 B. Conforto et al. (RHEL, LOIC)EBENHOH 74 ZPHY 266 367 H. Ebenhoh et al. (HEIDT)EBENHOH 73 ZPHY 264 413 W. Ebenhoh et al. (HEIDT)LIPMAN 73 PL 43B 89 N.H. Lipman et al. (RHEL, SUSS, LOWC)PDG 73 RMP 45 S1 T.A. Lasinski et al. (LBL, BRAN, CERN+)SECHI-ZORN 73 PR D8 12 B. Sehi-Zorn, G.A. Snow (UMD)BELLAMY 72 PL 39B 299 E.H. Bellamy et al. (LOWC, RHEL, SUSS)BOHM 72 NP B48 1 G. Bohm et al. (BERL, KIDR, BRUX, IASD+)Also IIHE-73.2 Nov G. Bohm (BERL, KIDR, BRUX, IASD, DUUC+)COLE 71 PR D4 631 J. Cole et al. (STON, COLU)TOVEE 71 NP B33 493 D.N. Tovee et al. (LOUC, KIDR, BERL+)BERLEY 70B PR D1 2015 D. Berley et al. (BNL, MASA, YALE)EISELE 70 ZPHY 238 372 F. Eisele et al. (HEID)HARRIS 70 PRL 24 165 F. Harris et al. (MICH, WISC)PDG 70 RMP 42 87 A. Barbaro-Galtieri et al. (LRL, BRAN+)ANG 69B ZPHY 228 151 G. Ang et al. (HEID)BAGGETT 69B Thesis MDDP-TR-973 N.V. Baggett (UMD)BALTAY 69 PRL 22 615 C. Baltay et al. (COLU, STON)BANGERTER 69 Thesis UCRL 19244 R.O. Bangerter (LRL)BANGERTER 69B PR 187 1821 R.O. Bangerter et al. (LRL)BARLOUTAUD 69 NP B14 153 R. Barloutaud et al. (SACL, CERN, HEID)EISELE 69 ZPHY 221 1 F. Eisele et al. (HEID)Also PRL 13 291 W. Willis et al. (BNL, CERN, HEID, UMD)EISELE 69B ZPHY 221 401 F. Eisele et al. (HEID)GERSHWIN 69B PR 188 2077 L.K. Gershwin et al. (LRL)Also Thesis UCRL 19246 L.K. Gershwin (LRL)NORTON 69 Thesis Nevis 175 H. Norton (COLU)BAGGETT 67 PRL 19 1458 N. Baggett et al. (UMD)Also Vienna Abs. 374 N.V. Baggett, B. Kehoe (UMD)Also Private Comm. N.V. Baggett (UMD)BARASH 67 PRL 19 181 N. Barash et al. (UMD)EISELE 67 ZPHY 205 409 F. Eisele et al. (HEID)HYMAN 67 PL 25B 376 L.G. Hyman et al. (ANL, CMU, NWES)PDG 67 RMP 39 1 A.H. Rosenfeld et al. (LRL, CERN, YALE)CHANG 66 PR 151 1081 C.Y. Chang (COLU)Also Thesis Nevis 145 C.Y. Chang (COLU)BAZIN 65 PRL 14 154 M. Bazin et al. (PRIN, COLU)BAZIN 65B PR 140 B1358 M. Bazin et al. (PRIN, RUTG, COLU)SCHMIDT 65 PR 140 B1328 P. Shmidt (COLU)BHOWMIK 64 NP 53 22 B. Bhowmik et al. (DELH)COURANT 64 PR 136 B1791 H. Courant et al. (CERN, HEID, UMD+)NAUENBERG 64 PRL 12 679 U. Nauenberg et al. (COLU, RUTG, PRIN)BARKAS 63 PRL 11 26 W.H. Barkas, J.N. Dyer, H.H. Hekman (LRL)Also Thesis UCRL 9450 J.N. Dyer (LRL)GALTIERI 62 PRL 9 26 A. Barbaro-Galtieri et al. (LRL)HUMPHREY 62 PR 127 1305 W.E. Humphrey, R.R. Ross (LRL)� 0 I (JP ) = 1(12+) Status: ∗∗∗∗COURANT 63 and ALFF 65, using �0 → �e+ e− deays (Dalitzdeays), determined the �0 parity to be positive, given that J = 1/2and that ertain very reasonable assumptions about form fators aretrue. The results of experiments involving the Primako� e�et, fromwhih the �0 mean life and �0 → � transition magneti momentome (see below), strongly support J = 1/2.�0 MASS�0 MASS�0 MASS�0 MASSThe �t uses �+, �0, �−, and �mass and mass-di�erene measurements.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1192.642±0.024 OUR FIT1192.642±0.024 OUR FIT1192.642±0.024 OUR FIT1192.642±0.024 OUR FIT

• • • We do not use the following data for averages, �ts, limits, et. • • •1192.65 ±0.020±0.014 3327 1 WANG 97 SPEC �0 → �γ →(pπ−)(e+ e−)1This WANG 97 result is redundant with the �0-� mass-di�erene measurement below.

m�− − m�0m�− − m�0m�− − m�0m�− − m�0VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4.807±0.035 OUR FIT4.807±0.035 OUR FIT4.807±0.035 OUR FIT4.807±0.035 OUR FIT Error inludes sale fator of 1.1.4.86 ±0.08 OUR AVERAGE4.86 ±0.08 OUR AVERAGE4.86 ±0.08 OUR AVERAGE4.86 ±0.08 OUR AVERAGE Error inludes sale fator of 1.2.4.87 ±0.12 37 DOSCH 65 HBC5.01 ±0.12 12 SCHMIDT 65 HBC See note with � mass4.75 ±0.1 18 BURNSTEIN 64 HBCm�0 − m�m�0 − m�m�0 − m�m�0 − m�VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT76.959±0.023 OUR FIT76.959±0.023 OUR FIT76.959±0.023 OUR FIT76.959±0.023 OUR FIT76.966±0.020±0.01376.966±0.020±0.01376.966±0.020±0.01376.966±0.020±0.013 3327 WANG 97 SPEC �0 → �γ →(pπ−)(e+ e−)
• • • We do not use the following data for averages, �ts, limits, et. • • •76.23 ±0.55 109 COLAS 75 HLBC �0 → �γ76.63 ±0.28 208 SCHMIDT 65 HBC See note with � mass�0 MEAN LIFE�0 MEAN LIFE�0 MEAN LIFE�0 MEAN LIFEThese lifetimes are dedued from measurements of the ross setions forthe Primako� proess � → �0 in nulear Coulomb �elds. An alterna-tive expression of the same information is the �0-� transition magnetimoment given in the following setion. The relation is (µ� �/µN )2 τ =1.92951 × 10−19 s (see DEVLIN 86).VALUE (10−20 s) DOCUMENT ID TECN COMMENT7.4±0.7 OUR EVALUATION7.4±0.7 OUR EVALUATION7.4±0.7 OUR EVALUATION7.4±0.7 OUR EVALUATION Using µ� � (see the above note).6.5+1.7

−1.1 2 DEVLIN 86 SPEC Primako� e�et7.6±0.5±0.7 3 PETERSEN 86 SPEC Primako� e�et
• • • We do not use the following data for averages, �ts, limits, et. • • •5.8±1.3 2 DYDAK 77 SPEC See DEVLIN 862DEVLIN 86 is a realulation of the results of DYDAK 77 removing a numerial approx-imation made in that work.3An additional unertainty of the Primako� formalism is estimated to be < 5%.

∣∣µ(�0 → �)∣∣ TRANSITION MAGNETIC MOMENT∣∣µ(�0 → �)∣∣ TRANSITION MAGNETIC MOMENT∣∣µ(�0 → �)∣∣ TRANSITION MAGNETIC MOMENT∣∣µ(�0 → �)∣∣ TRANSITION MAGNETIC MOMENTSee the note in the �0 mean-life setion above. Also, see the \Note onBaryon Magneti Moments" in the � Listings.VALUE (µN ) DOCUMENT ID TECN COMMENT1.61±0.08 OUR AVERAGE1.61±0.08 OUR AVERAGE1.61±0.08 OUR AVERAGE1.61±0.08 OUR AVERAGE1.72+0.17
−0.19 4 DEVLIN 86 SPEC Primako� e�et1.59±0.05±0.07 5 PETERSEN 86 SPEC Primako� e�et

• • • We do not use the following data for averages, �ts, limits, et. • • •1.82+0.25
−0.18 4 DYDAK 77 SPEC See DEVLIN 864DEVLIN 86 is a realulation of the results of DYDAK 77 removing a numerial approx-imation made in that work.5An additional unertainty of the Primako� formalism is estimated to be < 2.5%.�0 DECAY MODES�0 DECAY MODES�0 DECAY MODES�0 DECAY MODESMode Fration (�i /�) Con�dene level�1 �γ 100 %�2 �γ γ < 3 % 90%�3 �e+ e− [a℄ 5× 10−3[a℄ A theoretial value using QED.�0 BRANCHING RATIOS�0 BRANCHING RATIOS�0 BRANCHING RATIOS�0 BRANCHING RATIOS�(�γ γ)/�total �2/��(�γ γ)/�total �2/��(�γ γ)/�total �2/��(�γ γ)/�total �2/�VALUE CL% DOCUMENT ID TECN

<0.03<0.03<0.03<0.03 90 COLAS 75 HLBC�(�e+ e−)/�total �3/��(�e+ e−)/�total �3/��(�e+ e−)/�total �3/��(�e+ e−)/�total �3/�See COURANT 63 and ALFF 65 for measurements of the invariant-mass spetrum ofthe Dalitz pairs.VALUE DOCUMENT ID COMMENT0.005450.005450.005450.00545 FEINBERG 58 Theoretial QED alulation�0 REFERENCES�0 REFERENCES�0 REFERENCES�0 REFERENCESWANG 97 PR D56 2544 M.H.L.S. Wang et al. (BNL-E766 Collab.)DEVLIN 86 PR D34 1626 T. Devlin, P.C. Petersen, A. Beretvas (RUTG)PETERSEN 86 PRL 57 949 P.C. Petersen et al. (RUTG, WISC, MICH+)DYDAK 77 NP B118 1 F. Dydak et al. (CERN, DORT, HEIDH)COLAS 75 NP B91 253 J. Colas et al. (ORSAY)ALFF 65 PR 137 B1105 C. Al� et al. (COLU, RUTG, BNL) P



1741174117411741See key on page 885 BaryonPartile Listings� 0,�−DOSCH 65 PL 14 239 H.C. Dosh et al. (HEID)SCHMIDT 65 PR 140 B1328 P. Shmidt (COLU)BURNSTEIN 64 PRL 13 66 R.A. Burnstein et al. (UMD)COURANT 63 PRL 10 409 H. Courant et al. (CERN, UMD) PFEINBERG 58 PR 109 1019 G. Feinberg (BNL)�− I (JP ) = 1(12+) Status: ∗∗∗∗We have omitted some results that have been superseded by laterexperiments. See our earlier editions.�− MASS�− MASS�− MASS�− MASSThe �t uses �+, �0, �−, and �mass and mass-di�erene measurements.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1197.449±0.030 OUR FIT1197.449±0.030 OUR FIT1197.449±0.030 OUR FIT1197.449±0.030 OUR FIT Error inludes sale fator of 1.2.1197.45 ±0.04 OUR AVERAGE1197.45 ±0.04 OUR AVERAGE1197.45 ±0.04 OUR AVERAGE1197.45 ±0.04 OUR AVERAGE Error inludes sale fator of 1.2.1197.417±0.040 GUREV 93 SPEC �−C atom, rystaldi�.1197.532±0.057 GALL 88 CNTR �−Pb, �−W atoms1197.43 ±0.08 3000 SCHMIDT 65 HBC See note with � mass
• • • We do not use the following data for averages, �ts, limits, et. • • •1197.24 ±0.15 1 DUGAN 75 CNTR Exoti atoms1GALL 88 onludes that the DUGAN 75 mass needs to be reevaluated.m�− − m�+m�− − m�+m�− − m�+m�− − m�+VALUE (MeV) EVTS DOCUMENT ID TECN8.08±0.08 OUR FIT8.08±0.08 OUR FIT8.08±0.08 OUR FIT8.08±0.08 OUR FIT Error inludes sale fator of 1.9.8.09±0.16 OUR AVERAGE8.09±0.16 OUR AVERAGE8.09±0.16 OUR AVERAGE8.09±0.16 OUR AVERAGE7.91±0.23 86 BOHM 72 EMUL8.25±0.25 2500 DOSCH 65 HBC8.25±0.40 87 BARKAS 63 EMULm�− − m�m�− − m�m�− − m�m�− − m�VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT81.766±0.030 OUR FIT81.766±0.030 OUR FIT81.766±0.030 OUR FIT81.766±0.030 OUR FIT Error inludes sale fator of 1.2.81.69 ±0.07 OUR AVERAGE81.69 ±0.07 OUR AVERAGE81.69 ±0.07 OUR AVERAGE81.69 ±0.07 OUR AVERAGE81.64 ±0.09 2279 HEPP 68 HBC81.80 ±0.13 85 SCHMIDT 65 HBC See note with � mass81.70 ±0.19 BURNSTEIN 64 HBC�− MEAN LIFE�− MEAN LIFE�− MEAN LIFE�− MEAN LIFEMeasurements with an error ≥ 0.2× 10−10 s have been omitted.VALUE (10−10 s) EVTS DOCUMENT ID TECN COMMENT1.479±0.011 OUR AVERAGE1.479±0.011 OUR AVERAGE1.479±0.011 OUR AVERAGE1.479±0.011 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.1.480±0.014 16k MARRAFFINO 80 HBC K−p 0.42{0.5 GeV/1.49 ±0.03 8437 CONFORTO 76 HBC K−p 1{1.4 GeV/1.463±0.039 2400 ROBERTSON 72 HBC K−p 0.25 GeV/1.42 ±0.05 1383 BAKKER 71 DBC K−N → �−ππ1.41 +0.09

−0.08 TOVEE 71 EMUL1.485±0.022 100k EISELE 70 HBC K−p at rest1.472±0.016 10k BARLOUTAUD69 HBC K−p 0.4{1.2 GeV/1.38 ±0.07 506 WHITESIDE 68 HBC K−p at rest1.666±0.075 3267 2 CHANG 66 HBC K−p at rest1.58 ±0.06 1208 HUMPHREY 62 HBC K−p at rest
WEIGHTED AVERAGE
1.479±0.011 (Error scaled by 1.3)

HUMPHREY 62 HBC 2.8
CHANG 66 HBC 6.2
WHITESIDE 68 HBC 2.0
BARLOUTAUD 69 HBC 0.2
EISELE 70 HBC 0.1
TOVEE 71 EMUL
BAKKER 71 DBC 1.4
ROBERTSON 72 HBC 0.2
CONFORTO 76 HBC 0.1
MARRAFFINO 80 HBC 0.0

χ2

      13.0
(Confidence Level = 0.111)

1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9�− mean life (10−10 s)

2We have inreased the CHANG 66 error of 0.026; see our 1970 edition, Reviews ofModern Physis 42424242 87 (1970).�− MAGNETIC MOMENT�− MAGNETIC MOMENT�− MAGNETIC MOMENT�− MAGNETIC MOMENTSee the \Note on Baryon Magneti Moments" in the � Listings. Measure-ments with an error ≥ 0.3 µN have been omitted.VALUE (µN ) EVTS DOCUMENT ID TECN COMMENT
−1.160±0.025 OUR AVERAGE−1.160±0.025 OUR AVERAGE−1.160±0.025 OUR AVERAGE−1.160±0.025 OUR AVERAGE Error inludes sale fator of 1.7. See the ideogrambelow.
−1.105±0.029±0.010 HERTZOG 88 CNTR �−Pb, �−Watoms
−1.166±0.014±0.010 671k ZAPALAC 86 SPEC ne− ν, nπ−deays
−1.23 ±0.03 ±0.03 WAH 85 CNTR pCu → �−X
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.89 ±0.14 516k DECK 83 SPEC pBe → �−X

WEIGHTED AVERAGE
-1.160±0.025 (Error scaled by 1.7)

WAH 85 CNTR 2.7
ZAPALAC 86 SPEC 0.1
HERTZOG 88 CNTR 3.2

χ2

       6.1
(Confidence Level = 0.048)

-1.3 -1.2 -1.1 -1 -0.9�− magneti moment (µN )�− CHARGE RADIUS�− CHARGE RADIUS�− CHARGE RADIUS�− CHARGE RADIUSVALUE (fm) DOCUMENT ID TECN COMMENT0.780±0.080±0.0600.780±0.080±0.0600.780±0.080±0.0600.780±0.080±0.060 3 ESCHRICH 01 SELX �− e → �− e3ESCHRICH 01 atually gives 〈r2〉 = (0.61 ± 0.12 ± 0.09) fm2.�− DECAY MODES�− DECAY MODES�− DECAY MODES�− DECAY MODESMode Fration (�i /�)�1 nπ− (99.848±0.005) %�2 nπ− γ [a℄ ( 4.6 ±0.6 ) × 10−4�3 ne− νe ( 1.017±0.034) × 10−3�4 nµ− νµ ( 4.5 ±0.4 ) × 10−4�5 �e− νe ( 5.73 ±0.27 ) × 10−5[a℄ See the Listings below for the pion momentum range used in this mea-surement. CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to 3 branhing ratios uses 16 measurements and oneonstraint to determine 4 parameters. The overall �t has a χ2 =8.7 for 13 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δxiδxj〉/(δxi·δxj), in perent, from the �t to the branhing frations, xi ≡�i/�total. The �t onstrains the xi whose labels appear in this array to sum toone.x3 −64x4 −77 0x5 −5 0 0x1 x3 x4



1742174217421742Baryon Partile Listings�− �− BRANCHING RATIOS�− BRANCHING RATIOS�− BRANCHING RATIOS�− BRANCHING RATIOS�(nπ− γ
)/�(nπ−) �2/�1�(nπ− γ
)/�(nπ−) �2/�1�(nπ− γ
)/�(nπ−) �2/�1�(nπ− γ
)/�(nπ−) �2/�1The π+ momentum uts di�er, so we do not average the results but simply use thelatest value for the Summary Table.VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.46±0.060.46±0.060.46±0.060.46±0.06 292 EBENHOH 73 HBC π+ < 150 MeV/

• • • We do not use the following data for averages, �ts, limits, et. • • •0.10±0.02 23 ANG 69B HBC π− < 110 MeV/
∼ 1.1 BAZIN 65B HBC π− < 166 MeV/�(ne− νe)/�(nπ−) �3/�1�(ne− νe)/�(nπ−) �3/�1�(ne− νe)/�(nπ−) �3/�1�(ne− νe)/�(nπ−) �3/�1Measurements with an error ≥ 0.2× 10−3 have been omitted.VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.019±0.035 OUR FIT1.019±0.035 OUR FIT1.019±0.035 OUR FIT1.019±0.035 OUR FIT1.019+0.031

−0.040 OUR AVERAGE1.019+0.031
−0.040 OUR AVERAGE1.019+0.031
−0.040 OUR AVERAGE1.019+0.031
−0.040 OUR AVERAGE0.96 ±0.05 2847 BOURQUIN 83C SPEC SPS hyperon beam1.09 +0.06
−0.08 601 4 EBENHOH 74 HBC K−p at rest1.05 +0.07
−0.13 455 4 SECHI-ZORN 73 HBC K−p at rest0.97 ±0.15 57 COLE 71 HBC K−p at rest1.11 ±0.09 180 BIERMAN 68 HBC4An additional negative systemati error is inluded for internal radiative orretions andlatest form fators; see BOURQUIN 83C.�(nµ− νµ

)/�(nπ−) �4/�1�(nµ− νµ
)/�(nπ−) �4/�1�(nµ− νµ
)/�(nπ−) �4/�1�(nµ− νµ
)/�(nπ−) �4/�1VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.45±0.04 OUR FIT0.45±0.04 OUR FIT0.45±0.04 OUR FIT0.45±0.04 OUR FIT0.45±0.04 OUR AVERAGE0.45±0.04 OUR AVERAGE0.45±0.04 OUR AVERAGE0.45±0.04 OUR AVERAGE0.38±0.11 13 COLE 71 HBC K−p at rest0.43±0.06 72 ANG 69 HBC K−p at rest0.43±0.09 56 BAGGETT 69 HBC K−p at rest0.56±0.20 11 BAZIN 65B HBC K−p at rest0.66±0.15 22 COURANT 64 HBC�(�e− νe)/�(nπ−) �5/�1�(�e− νe)/�(nπ−) �5/�1�(�e− νe)/�(nπ−) �5/�1�(�e− νe)/�(nπ−) �5/�1VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.574±0.027 OUR FIT0.574±0.027 OUR FIT0.574±0.027 OUR FIT0.574±0.027 OUR FIT0.574±0.027 OUR AVERAGE0.574±0.027 OUR AVERAGE0.574±0.027 OUR AVERAGE0.574±0.027 OUR AVERAGE0.561±0.031 1620 5 BOURQUIN 82 SPEC SPS hyperon beam0.63 ±0.11 114 THOMPSON 80 ASPK Hyperon beam0.52 ±0.09 31 BALTAY 69 HBC K−p at rest0.69 ±0.12 31 EISELE 69 HBC K−p at rest0.64 ±0.12 35 BARASH 67 HBC K−p at rest0.75 ±0.28 11 COURANT 64 HBC K−p at rest5The value is from BOURQUIN 83B, and inludes radiation orretions and new aep-tane. �− DECAY PARAMETERS�− DECAY PARAMETERS�− DECAY PARAMETERS�− DECAY PARAMETERSSee the \Note on Baryon Deay Parameters" in the neutron Listings.Older, outdated results have been omitted.

α− FOR �− → nπ−α− FOR �− → nπ−α− FOR �− → nπ−α− FOR �− → nπ−VALUE EVTS DOCUMENT ID TECN COMMENT
−0.068±0.008 OUR AVERAGE−0.068±0.008 OUR AVERAGE−0.068±0.008 OUR AVERAGE−0.068±0.008 OUR AVERAGE
−0.062±0.024 28k HANSL 78 HBC K−p → �−π+
−0.067±0.011 60k BOGERT 70 HBC K−p 0.4 GeV/
−0.071±0.012 51k BANGERTER 69 HBC K−p 0.4 GeV/
φ ANGLE FOR �− → nπ− (tanφ = β / γ)φ ANGLE FOR �− → nπ− (tanφ = β / γ)φ ANGLE FOR �− → nπ− (tanφ = β / γ)φ ANGLE FOR �− → nπ− (tanφ = β / γ)VALUE (◦) EVTS DOCUMENT ID TECN COMMENT10±15 OUR AVERAGE10±15 OUR AVERAGE10±15 OUR AVERAGE10±15 OUR AVERAGE+ 5±23 1092 6 BERLEY 70B HBC n resattering14±19 1385 BANGERTER 69B HBC K−p 0.4 GeV/6BERLEY 70B hanged from −5 to +5◦ to agree with our sign onvention.gA/gV FOR �− → ne− νegA/gV FOR �− → ne− νegA/gV FOR �− → ne− νegA/gV FOR �− → ne− νeMeasurements with fewer than 500 events have been omitted. Where neessary, signshave been hanged to agree with our onventions, whih are given in the \Note onBaryon Deay Parameters" in the neutron Listings. What is atually listed is ∣∣g1/f1−0.237g2/f1∣∣. This redues to gA/gV ≡ g1(0)/f1(0) on making the usual assumptionthat g2 = 0. See also the note on HSUEH 88.VALUE EVTS DOCUMENT ID TECN COMMENT0.340±0.017 OUR AVERAGE0.340±0.017 OUR AVERAGE0.340±0.017 OUR AVERAGE0.340±0.017 OUR AVERAGE+0.327±0.007±0.019 50k 7 HSUEH 88 SPEC �− 250 GeV+0.34 ±0.05 4456 8 BOURQUIN 83C SPEC SPS hyperon beam0.385±0.037 3507 9 TANENBAUM 74 ASPK
• • • We do not use the following data for averages, �ts, limits, et. • • •0.29 ±0.07 25k HSUEH 85 SPEC See HSUEH 880.17 +0.07

−0.09 519 DECAMP 77 ELEC Hyperon beam7The sign is, with our onventions, unambiguously positive. The value assumes, as usual,that g2 = 0. If g2 is inluded in the �t, than (with our sign onvention) g2 = −0.56 ±0.37, with a orresponding redution of gA/gV to +0.20 ± 0.08.

8BOURQUIN 83C favors the positive sign by at least 2.6 standard deviations.9TANENBAUM 74 gives 0.435 ± 0.035, assuming no q2 dependene in gA and gV . Thelisted result allows q2 dependene, and is taken from HSUEH 88.f2(0)/f1(0) FOR �− → ne− νef2(0)/f1(0) FOR �− → ne− νef2(0)/f1(0) FOR �− → ne− νef2(0)/f1(0) FOR �− → ne− νeThe signs have been hanged to be in aord with our onventions, given in the \Noteon Baryon Deay Parameters" in the neutron Listings.VALUE EVTS DOCUMENT ID TECN COMMENT0.97±0.14 OUR AVERAGE0.97±0.14 OUR AVERAGE0.97±0.14 OUR AVERAGE0.97±0.14 OUR AVERAGE+0.96±0.07±0.13 50k HSUEH 88 SPEC �− 250 GeV+1.02±0.34 4456 BOURQUIN 83C SPEC SPS hyperon beamTRIPLE CORRELATION COEFFICIENT D for �− → ne− νeTRIPLE CORRELATION COEFFICIENT D for �− → ne− νeTRIPLE CORRELATION COEFFICIENT D for �− → ne− νeTRIPLE CORRELATION COEFFICIENT D for �− → ne− νeThe oeÆient D of the term D PPPP·(p̂̂p̂p̂pe×p̂̂p̂p̂pν ) in the �− → ne− ν deay angulardistribution. A nonzero value would indiate a violation of time-reversal invariane.VALUE EVTS DOCUMENT ID TECN COMMENT0.11±0.100.11±0.100.11±0.100.11±0.10 50k HSUEH 88 SPEC �− 250 GeVgV /gA FOR �− → �e− νegV /gA FOR �− → �e− νegV /gA FOR �− → �e− νegV /gA FOR �− → �e− νeFor the sign onvention, see the \Note on Baryon Deay Parameters" in the neutronListings. The value is predited to be zero by onserved vetor urrent theory. Thevalues averaged assume CVC-SU(3) weak magnetism term.VALUE EVTS DOCUMENT ID TECN COMMENT0.01 ±0.10 OUR AVERAGE0.01 ±0.10 OUR AVERAGE0.01 ±0.10 OUR AVERAGE0.01 ±0.10 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogrambelow.
−0.034±0.080 1620 10 BOURQUIN 82 SPEC SPS hyperon beam
−0.29 ±0.29 114 THOMPSON 80 ASPK BNL hyperon beam
−0.17 ±0.35 55 TANENBAUM 75B SPEC BNL hyperon beam+0.45 ±0.20 186 10,11 FRANZINI 72 HBC

WEIGHTED AVERAGE
0.01±0.10 (Error scaled by 1.5)

FRANZINI 72 HBC 4.9
TANENBAUM 75B SPEC 0.2
THOMPSON 80 ASPK 1.0
BOURQUIN 82 SPEC 0.2

χ2

       6.5
(Confidence Level = 0.091)

-1 -0.5 0 0.5 1gV /gA for �− → �e−νe10The sign has been hanged to agree with our onvention.11The FRANZINI 72 value inludes the events of earlier papers.gWM/gA FOR �− → �e−νegWM/gA FOR �− → �e−νegWM/gA FOR �− → �e−νegWM/gA FOR �− → �e−νeThe values quoted assume the CVC predition gV = 0.VALUE EVTS DOCUMENT ID TECN COMMENT2.4 ±1.7 OUR AVERAGE2.4 ±1.7 OUR AVERAGE2.4 ±1.7 OUR AVERAGE2.4 ±1.7 OUR AVERAGE1.75±3.5 114 THOMPSON 80 ASPK BNL hyperon beam3.5 ±4.5 55 TANENBAUM 75B SPEC BNL hyperon beam2.4 ±2.1 186 FRANZINI 72 HBC�− REFERENCES�− REFERENCES�− REFERENCES�− REFERENCESWe have omitted some papers that have been superseded by later experi-ments. See our earlier editions.ESCHRICH 01 PL B522 233 I. Eshrih et al. (FNAL SELEX Collab.)GUREV 93 JETPL 57 400 M.P. Gurev et al. (PNPI)Translated from ZETFP 57 389.GALL 88 PRL 60 186 K.P. Gall et al. (BOST, MIT, WILL, CIT+)HERTZOG 88 PR D37 1142 D.W. Hertzog et al. (WILL, BOST, MIT+)HSUEH 88 PR D38 2056 S.Y. Hsueh et al. (CHIC, ELMT, FNAL+)ZAPALAC 86 PRL 57 1526 G. Zapala et al. (EFI, ELMT, FNAL+)HSUEH 85 PRL 54 2399 S.Y. Hsueh et al. (CHIC, ELMT, FNAL+)WAH 85 PRL 55 2551 Y.W. Wah et al. (FNAL, IOWA, ISU)BOURQUIN 83B ZPHY C21 27 M.H. Bourquin et al. (BRIS, GEVA, HEIDP+)BOURQUIN 83C ZPHY C21 17 M.H. Bourquin et al. (BRIS, GEVA, HEIDP+)DECK 83 PR D28 1 L. Dek et al. (RUTG, WISC, MICH, MINN)BOURQUIN 82 ZPHY C12 307 M.H. Bourquin et al. (BRIS, GEVA, HEIDP+)MARRAFFINO 80 PR D21 2501 J. MarraÆno et al. (VAND, MPIM)THOMPSON 80 PR D21 25 J.A. Thompson et al. (PITT, BNL)HANSL 78 NP B132 45 T. Hansl et al. (MPIM, VAND)DECAMP 77 PL 66B 295 D. Deamp et al. (LALO, EPOL)CONFORTO 76 NP B105 189 B. Conforto et al. (RHEL, LOIC)DUGAN 75 NP A254 396 G. Dugan et al. (COLU, YALE)TANENBAUM 75B PR D12 1871 W. Tanenbaum et al. (YALE, FNAL, BNL)EBENHOH 74 ZPHY 266 367 H. Ebenhoh et al. (HEIDT)TANENBAUM 74 PRL 33 175 W. Tanenbaum et al. (YALE, FNAL, BNL)EBENHOH 73 ZPHY 264 413 W. Ebenhoh et al. (HEIDT)SECHI-ZORN 73 PR D8 12 B. Sehi-Zorn, G.A. Snow (UMD)BOHM 72 NP B48 1 G. Bohm et al. (BERL, KIDR, BRUX, IASD+)FRANZINI 72 PR D6 2417 P. Franzini et al. (COLU, HEID, UMD+)



1743174317431743See key on page 885 BaryonPartile Listings�−,� (1385)ROBERTSON 72 Thesis UMI 78-00877 R.M. Robertson (IIT)BAKKER 71 LNC 1 37 A.M. Bakker et al. (SABRE Collab.)COLE 71 PR D4 631 J. Cole et al. (STON, COLU)Also Thesis Nevis 175 H. Norton (COLU)TOVEE 71 NP B33 493 D.N. Tovee et al. (LOUC, KIDR, BERL+)BERLEY 70B PR D1 2015 D. Berley et al. (BNL, MASA, YALE)BOGERT 70 PR D2 6 D.V. Bogert et al. (BNL, MASA, YALE)EISELE 70 ZPHY 238 372 F. Eisele et al. (HEID)PDG 70 RMP 42 87 A. Barbaro-Galtieri et al. (LRL, BRAN+)ANG 69 ZPHY 223 103 G. Ang et al. (HEID)ANG 69B ZPHY 228 151 G. Ang et al. (HEID)BAGGETT 69 PRL 23 249 N.V. Baggett, B. Kehoe, G.A. Snow (UMD)BALTAY 69 PRL 22 615 C. Baltay et al. (COLU, STON)BANGERTER 69 Thesis UCRL 19244 R.O. Bangerter (LRL)BANGERTER 69B PR 187 1821 R.O. Bangerter et al. (LRL)BARLOUTAUD 69 NP B14 153 R. Barloutaud et al. (SACL, CERN, HEID)EISELE 69 ZPHY 221 1 F. Eisele et al. (HEID)BIERMAN 68 PRL 20 1459 E. Bierman et al. (PRIN)HEPP 68 ZPHY 214 71 V. Hepp, H. Shleih (HEID)WHITESIDE 68 NC 54A 537 H. Whiteside, J. Gollub (OBER)BARASH 67 PRL 19 181 N. Barash et al. (UMD)CHANG 66 PR 151 1081 C.Y. Chang (COLU)BAZIN 65B PR 140 B1358 M. Bazin et al. (PRIN, RUTG, COLU)DOSCH 65 PL 14 239 H.C. Dosh et al. (HEID)Also PR 151 1081 C.Y. Chang (COLU)SCHMIDT 65 PR 140 B1328 P. Shmidt (COLU)BURNSTEIN 64 PRL 13 66 R.A. Burnstein et al. (UMD)COURANT 64 PR 136 B1791 H. Courant et al. (CERN, HEID, UMD+)BARKAS 63 PRL 11 26 W.H. Barkas, J.N. Dyer, H.H. Hekman (LRL)HUMPHREY 62 PR 127 1305 W.E. Humphrey, R.R. Ross (LRL)� (1385) 3/2+ I (JP ) = 1(32+) Status: ∗∗∗∗Disovered by ALSTON 60. Early measurements of the mass andwidth for ombined harge states have been omitted. They may befound in our 1984 edition Reviews of Modern Physis 56565656 S1 (1984).We average only the most signi�ant determinations. We do notaverage results from inlusive experiments with large bakgroundsor results whih are not aompanied by some disussion of ex-perimental resolution. Nevertheless systemati di�erenes betweenexperiments remain. (See the ideograms in the Listings below.)These di�erenes ould arise from interferene e�ets that hangewith prodution mehanism and/or beam momentum. They analso be aounted for in part by di�erenes in the parametriza-tions employed. (See BORENSTEIN 74 for a disussion on thispoint.) Thus BORENSTEIN 74 uses a Breit-Wigner with energy-independent width, sine a P-wave was found to give unsatisfatory�ts. CAMERON 78 uses the same form. On the other hand HOLM-GREN 77 obtains a good �t to their �π spetrum with a P-waveBreit-Wigner, but inludes the partial width for the � π deay modein the parametrization. AGUILAR-BENITEZ 81D gives masses andwidths for �ve di�erent Breit-Wigner shapes. The results vary on-siderably. Only the best-�t S-wave results are given here.� (1385) POLE POSITIONS� (1385) POLE POSITIONS� (1385) POLE POSITIONS� (1385) POLE POSITIONS� (1385)+ REAL PART� (1385)+ REAL PART� (1385)+ REAL PART� (1385)+ REAL PARTVALUE DOCUMENT ID COMMENT1379±1 LICHTENBERG74 Extrapolates HABIBI 73� (1385)+ −IMAGINARY PART� (1385)+ −IMAGINARY PART� (1385)+ −IMAGINARY PART� (1385)+ −IMAGINARY PARTVALUE DOCUMENT ID COMMENT17.5±1.5 LICHTENBERG74 Extrapolates HABIBI 73� (1385)− REAL PART� (1385)− REAL PART� (1385)− REAL PART� (1385)− REAL PARTVALUE DOCUMENT ID COMMENT1383±1 LICHTENBERG74 Extrapolates HABIBI 73� (1385)− −IMAGINARY PART� (1385)− −IMAGINARY PART� (1385)− −IMAGINARY PART� (1385)− −IMAGINARY PARTVALUE DOCUMENT ID COMMENT22.5±1.5 LICHTENBERG74 Extrapolates HABIBI 73� (1385) MASSES� (1385) MASSES� (1385) MASSES� (1385) MASSES� (1385)+ MASS� (1385)+ MASS� (1385)+ MASS� (1385)+ MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1382.80±0.35 OUR AVERAGE1382.80±0.35 OUR AVERAGE1382.80±0.35 OUR AVERAGE1382.80±0.35 OUR AVERAGE Error inludes sale fator of 1.9. See the ideogrambelow.1383.2 ±0.9 +0.1
−1.5 AGAKISHIEV 12 SPEC pp → �(1385)+K+ n,3.5 GeV1384.1 ±0.7 1897 BAUBILLIER 84 HBC K−p 8.25 GeV/1384.5 ±0.5 5256 AGUILAR-... 81D HBC K−p → �ππ 4.2 GeV/1383.0 ±0.4 9361 AGUILAR-... 81D HBC K−p → �3π 4.2 GeV/1381.9 ±0.3 6900 CAMERON 78 HBC K−p 0.96{1.36 GeV/1381 ±1 6846 BORENSTEIN 74 HBC K−p 2.18 GeV/1383.5 ±0.85 2300 HABIBI 73 HBC K−p → �ππ1382 ±2 400 AGUILAR-... 72B HBC K−p → �π 's1384.4 ±1.0 1260 SIEGEL 67 HBC K−p 2.1 GeV/1382 ±1 750 ARMENTEROS65B HBC K−p 0.9{1.2 GeV/1381.0 ±1.6 859 HUWE 64 HBC K−p 1.22 GeV/

• • • We do not use the following data for averages, �ts, limits, et. • • •1385.1 ±1.2 600 BAKER 80 HYBR π+ p 7 GeV/1383.2 ±1.0 750 BAKER 80 HYBR K−p 7 GeV/1381 ±2 7k 1 BAUBILLIER 79B HBC K−p 8.25 GeV/1391 ±2 2k CAUTIS 79 HYBR π+ p/K− p 11.5 GeV1390 ±2 100 1 SUGAHARA 79B HBC π− p 6 GeV/1385 ±3 22k 1,2 BARREIRO 77B HBC K−p 4.2 GeV/1385 ±1 2594 HOLMGREN 77 HBC See AGUILAR-BENITEZ 81D1380 ±2 1 BARDADIN-... 75 HBC K−p 14.3 GeV/1382 ±1 3740 3 BERTHON 74 HBC K−p 1263{1843 MeV/1390 ±6 46 AGUILAR-... 70B HBC K−p → � π 's 4 GeV/1383 ±8 62 4 BIRMINGHAM 66 HBC K−p 3.5 GeV/1378 ±5 135 LONDON 66 HBC K−p 2.24 GeV/1384.3 ±1.9 250 4 SMITH 65 HBC K−p 1.8 GeV/1382.6 ±2.1 250 4 SMITH 65 HBC K−p 1.95 GeV/1375.0 ±3.9 170 COOPER 64 HBC K−p 1.45 GeV/1376.0 ±3.9 154 4 ELY 61 HLBC K−p 1.11 GeV/
WEIGHTED AVERAGE
1382.80±0.35 (Error scaled by 1.9)

HUWE 64 HBC 1.3
ARMENTEROS 65B HBC 0.6
SIEGEL 67 HBC 2.6
AGUILAR-... 72B HBC
HABIBI 73 HBC 0.7
BORENSTEIN 74 HBC 3.2
CAMERON 78 HBC 9.0
AGUILAR-... 81D HBC 0.2
AGUILAR-... 81D HBC 11.6
BAUBILLIER 84 HBC 3.5
AGAKISHIEV 12 SPEC 0.1

χ2

      32.7
(Confidence Level = 0.0001)

1375 1380 1385 1390�(1385)+ mass (MeV)� (1385)0 MASS� (1385)0 MASS� (1385)0 MASS� (1385)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1383.7±1.0 OUR AVERAGE1383.7±1.0 OUR AVERAGE1383.7±1.0 OUR AVERAGE1383.7±1.0 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogram below.1384.1±0.8 5722 AGUILAR-... 81D HBC K−p → �3π 4.2 GeV/1380 ±2 3100 5 BORENSTEIN 74 HBC K−p → �3π 2.18GeV/1385.1±2.5 240 4 THOMAS 73 HBC π− p → �π0K0
• • • We do not use the following data for averages, �ts, limits, et. • • •1389 ±3 500 6 BAUBILLIER 79B HBC K−p 8.25 GeV/

WEIGHTED AVERAGE
1383.7±1.0 (Error scaled by 1.4)

THOMAS 73 HBC 0.3
BORENSTEIN 74 HBC 3.3
AGUILAR-... 81D HBC 0.3

χ2

       4.0
(Confidence Level = 0.136)

1375 1380 1385 1390 1395 1400�(1385)0 mass (MeV)� (1385)− MASS� (1385)− MASS� (1385)− MASS� (1385)− MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1387.2±0.5 OUR AVERAGE1387.2±0.5 OUR AVERAGE1387.2±0.5 OUR AVERAGE1387.2±0.5 OUR AVERAGE Error inludes sale fator of 2.2. See the ideogram below.1388.3±1.7 620 AGUILAR-... 81D HBC K−p → �ππ 4.2 GeV/1384.9±0.8 3346 AGUILAR-... 81D HBC K−p → �3π 4.2 GeV/1387.6±0.3 9720 CAMERON 78 HBC K−p 0.96{1.36 GeV/1383 ±2 2303 BORENSTEIN 74 HBC K−p 2.18 GeV/1390.7±1.2 1900 HABIBI 73 HBC K−p → �ππ



1744174417441744BaryonPartile Listings� (1385)1387.1±1.9 630 4 THOMAS 73 HBC π− p → �π−K+1390.7±2.0 370 SIEGEL 67 HBC K−p 2.1 GeV/1384 ±1 1380 ARMENTEROS65B HBC K−p 0.9{1.2 GeV/1385.3±1.9 1086 4 HUWE 64 HBC K−p 1.15{1.30 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •1383 ±1 4.5k 1 BAUBILLIER 79B HBC K−p 8.25 GeV/1380 ±6 150 1 SUGAHARA 79B HBC π− p 6 GeV/1387 ±3 12k 1,2 BARREIRO 77B HBC K−p 4.2 GeV/1391 ±3 193 HOLMGREN 77 HBC See AGUILAR-BENITEZ 81D1383 ±2 1 BARDADIN-... 75 HBC K−p 14.3 GeV/1389 ±1 3060 3 BERTHON 74 HBC K−p 1263{1843 MeV/1389 ±9 15 LONDON 66 HBC K−p 2.24 GeV/1391.5±2.6 120 4 SMITH 65 HBC K−p 1.8 GeV/1399.8±2.2 58 4 SMITH 65 HBC K−p 1.95 GeV/1392.0±6.2 200 COOPER 64 HBC K−p 1.45 GeV/1382 ±3 93 DAHL 61 DBC K−d 0.45 GeV/1376.0±4.4 224 4 ELY 61 HLBC K−p 1.11 GeV/

WEIGHTED AVERAGE
1387.2±0.5 (Error scaled by 2.2)

HUWE 64 HBC 1.0
ARMENTEROS 65B HBC 10.1
SIEGEL 67 HBC 3.1
THOMAS 73 HBC 0.0
HABIBI 73 HBC 8.6
BORENSTEIN 74 HBC 4.4
CAMERON 78 HBC 1.9
AGUILAR-... 81D HBC 8.1
AGUILAR-... 81D HBC 0.4

χ2

      37.7
(Confidence Level < 0.0001)

1375 1380 1385 1390 1395 1400�(1385)− mass (MeV)m�(1385)− − m�(1385)+m�(1385)− − m�(1385)+m�(1385)− − m�(1385)+m�(1385)− − m�(1385)+VALUE (MeV) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
− 2 to +6 95 7 BORENSTEIN 74 HBC K−p 2.18 GeV/7.2±1.4 7 HABIBI 73 HBC K−p → �ππ6.3±2.0 7 SIEGEL 67 HBC K−p 2.1 GeV/11 ±9 7 LONDON 66 HBC K−p 2.24 GeV/9 ±6 LONDON 66 HBC �3π events2.0±1.5 7 ARMENTEROS65B HBC K−p 0.9{1.2 GeV/7.2±2.1 7 SMITH 65 HBC K−p 1.8 GeV/17.2±2.0 7 SMITH 65 HBC K−p 1.95 GeV/17 ±7 7 COOPER 64 HBC K−p 1.45 GeV/4.3±2.2 7 HUWE 64 HBC K−p 1.22 GeV/0.0±4.2 7 ELY 61 HLBC K−p 1.11 GeV/m�(1385)0 − m�(1385)+m�(1385)0 − m�(1385)+m�(1385)0 − m�(1385)+m�(1385)0 − m�(1385)+VALUE (MeV) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
−4 to +4 95 7 BORENSTEIN 74 HBC K−p 2.18 GeV/m�(1385)− − m�(1385)0m�(1385)− − m�(1385)0m�(1385)− − m�(1385)0m�(1385)− − m�(1385)0VALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •2.0±2.4 7 THOMAS 73 HBC π− p → �π−K+� (1385) WIDTHS� (1385) WIDTHS� (1385) WIDTHS� (1385) WIDTHS� (1385)+ WIDTH� (1385)+ WIDTH� (1385)+ WIDTH� (1385)+ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT36.0± 0.7 OUR AVERAGE36.0± 0.7 OUR AVERAGE36.0± 0.7 OUR AVERAGE36.0± 0.7 OUR AVERAGE40.2± 2.1+1.2

−2.8 AGAKISHIEV 12 SPEC pp → �(1385)+K+ n,3.5 GeV37.2± 2.0 1897 BAUBILLIER 84 HBC K−p 8.25 GeV/35.1± 1.7 5256 AGUILAR-... 81D HBC K−p → �ππ 4.2 GeV/37.5± 2.0 9361 AGUILAR-... 81D HBC K−p → �3π 4.2 GeV/35.5± 1.9 6900 CAMERON 78 HBC K−p 0.96{1.36 GeV/34.0± 1.6 6846 8 BORENSTEIN 74 HBC K−p 2.18 GeV/

38.3± 3.2 2300 9 HABIBI 73 HBC K−p → �ππ32.5± 6.0 400 AGUILAR-... 72B HBC K−p → �π 's36 ± 4 1260 9 SIEGEL 67 HBC K−p 2.1 GeV/32.0± 4.7 750 9 ARMENTEROS65B HBC K−p 0.95{1.20 GeV/46.5± 6.4 859 9 HUWE 64 HBC K−p 1.15{1.30 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •40 ± 3 600 BAKER 80 HYBR π+ p 7 GeV/37 ± 2 750 BAKER 80 HYBR K−p 7 GeV/37 ± 2 7k 1 BAUBILLIER 79B HBC K−p 8.25 GeV/30 ± 4 2k CAUTIS 79 HYBR π+ p/K− p 11.5 GeV30 ± 6 100 1 SUGAHARA 79B HBC π− p 6 GeV/43 ± 5 22k 1,2 BARREIRO 77B HBC K−p 4.2 GeV/34 ± 2 2594 HOLMGREN 77 HBC See AGUILAR-BENITEZ 81D40.0± 3.2 1 BARDADIN-... 75 HBC K−p 14.3 GeV/48 ± 3 3740 3 BERTHON 74 HBC K−p 1263{1843 MeV/33 ±20 46 9 AGUILAR-... 70B HBC K−p → � π 's 4 GeV/25 ±32 62 9 BIRMINGHAM 66 HBC K−p 3.5 GeV/30.3± 7.5 250 9 SMITH 65 HBC K−p 1.8 GeV/33.1± 8.3 250 9 SMITH 65 HBC K−p 1.95 GeV/51 ±16 170 9 COOPER 64 HBC K−p 1.45 GeV/48 ±16 154 9 ELY 61 HLBC K−p 1.11 GeV/� (1385)0 WIDTH� (1385)0 WIDTH� (1385)0 WIDTH� (1385)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT36 ± 5 OUR AVERAGE36 ± 5 OUR AVERAGE36 ± 5 OUR AVERAGE36 ± 5 OUR AVERAGE34.8± 5.6 5722 AGUILAR-... 81D HBC K−p → �3π 4.2 GeV/39.3±10.2 240 9 THOMAS 73 HBC π− p → �π0K0
• • • We do not use the following data for averages, �ts, limits, et. • • •53 ± 8 3100 10 BORENSTEIN 74 HBC K−p → �3π 2.18GeV/30 ± 9 106 CURTIS 63 OSPK π− p 1.5 GeV/� (1385)− WIDTH� (1385)− WIDTH� (1385)− WIDTH� (1385)− WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT39.4± 2.1 OUR AVERAGE39.4± 2.1 OUR AVERAGE39.4± 2.1 OUR AVERAGE39.4± 2.1 OUR AVERAGE Error inludes sale fator of 1.7. See the ideogram below.38.4±10.7 620 AGUILAR-... 81D HBC K−p → �ππ 4.2 GeV/34.6± 4.2 3346 AGUILAR-... 81D HBC K−p → �3π 4.2 GeV/39.2± 1.7 9720 CAMERON 78 HBC K−p 0.96{1.36 GeV/35 ± 3 2303 8 BORENSTEIN 74 HBC K−p 2.18 GeV/51.9± 4.8 1900 9 HABIBI 73 HBC K−p → �ππ48.2± 7.7 630 9 THOMAS 73 HBC π− p → �π−K031.0± 6.5 370 9 SIEGEL 67 HBC K−p 2.1 GeV/38.0± 4.1 1382 9 ARMENTEROS65B HBC K−p 0.95{1.20 GeV/62 ± 7 1086 HUWE 64 HBC K−p 1.15{1.30 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •44 ± 4 4.5k 1 BAUBILLIER 79B HBC K−p 8.25 GeV/58 ± 4 150 1 SUGAHARA 79B HBC π− p 6 GeV/45 ± 5 12k 1,2 BARREIRO 77B HBC K−p 4.2 GeV/35 ±10 193 HOLMGREN 77 HBC See AGUILAR-BENITEZ 81D47 ± 6 1 BARDADIN-... 75 HBC K−p 14.3 GeV/40 ± 3 3060 3 BERTHON 74 HBC K−p 1263{1843 MeV/29.2±10.6 120 9 SMITH 65 HBC K−p 1.80 GeV/17.1± 8.9 58 9 SMITH 65 HBC K−p 1.95 GeV/88 ±24 200 9 COOPER 64 HBC K−p 1.45 GeV/40 DAHL 61 DBC K−d 0.45 GeV/66 ±18 224 9 ELY 61 HLBC K−p 1.11 GeV/

WEIGHTED AVERAGE
39.4±2.1 (Error scaled by 1.7)

HUWE 64 HBC 10.4
ARMENTEROS 65B HBC 0.1
SIEGEL 67 HBC 1.7
THOMAS 73 HBC 1.3
HABIBI 73 HBC 6.7
BORENSTEIN 74 HBC 2.2
CAMERON 78 HBC 0.0
AGUILAR-... 81D HBC 1.3
AGUILAR-... 81D HBC 0.0

χ2

      23.8
(Confidence Level = 0.0025)

0 20 40 60 80 100�(1385)− width (MeV)



1745174517451745See key on page 885 BaryonPartile Listings� (1385),� (1480) Bumps� (1385) DECAY MODES� (1385) DECAY MODES� (1385) DECAY MODES� (1385) DECAY MODESMode Fration (�i /�) Con�dene level�1 �π (87.0 ±1.5 ) %�2 � π (11.7 ±1.5 ) %�3 �γ ( 1.25+0.13
−0.12) %�4 �+γ ( 7.0 ±1.7 ) × 10−3�5 �−γ < 2.4 × 10−4 90%�6 NK � (1385) BRANCHING RATIOS� (1385) BRANCHING RATIOS� (1385) BRANCHING RATIOS� (1385) BRANCHING RATIOS�(� π

)/�(�π) �2/�1�(� π
)/�(�π) �2/�1�(� π
)/�(�π) �2/�1�(� π
)/�(�π) �2/�1VALUE DOCUMENT ID TECN CHG COMMENT0.135±0.011 OUR AVERAGE0.135±0.011 OUR AVERAGE0.135±0.011 OUR AVERAGE0.135±0.011 OUR AVERAGE0.20 ±0.06 DIONISI 78B HBC ± K− p → Y ∗K K0.16 ±0.03 BERTHON 74 HBC + K− p 1.26{1.84 GeV/0.11 ±0.02 BERTHON 74 HBC − K− p 1.26{1.84 GeV/0.21 ±0.05 BORENSTEIN 74 HBC + K− p → �π+π−,�0π+π−0.18 ±0.04 MAST 73 MPWA ± K− p → �π+π−,�0π+π−0.10 ±0.05 THOMAS 73 HBC − π− p → �K π, � K π0.16 ±0.07 AGUILAR-... 72B HBC + K− p 3.9, 4.6 GeV/0.13 ±0.04 COLLEY 71B DBC −0 K−N 1.5 GeV/0.13 ±0.04 PAN 69 HBC + π+ p → �K π, � K π0.08 ±0.06 LONDON 66 HBC + K− p 2.24 GeV/0.163±0.041 ARMENTEROS65B HBC ± K− p 0.95{1.20 GeV/0.09 ±0.04 HUWE 64 HBC ± K− p 1.2{1.7 GeV

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.04 ALSTON 62 HBC ±0 K− p 1.15 GeV/0.04 ±0.04 BASTIEN 61 HBC ±�(�γ)/�(�π) �3/�1�(�γ)/�(�π) �3/�1�(�γ)/�(�π) �3/�1�(�γ)/�(�π) �3/�1This ratio is of ourse for �(1385)0 → �γ and �π0.VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.43+0.15

−0.13 OUR AVERAGE1.43+0.15
−0.13 OUR AVERAGE1.43+0.15
−0.13 OUR AVERAGE1.43+0.15
−0.13 OUR AVERAGE1.42±0.12+0.11

−0.07 624 ± 25 KELLER 11 CLAS γ p → K+�γ, Eγ 1.6{3.8 GeV1.53±0.39+0.15
−0.24 61 TAYLOR 05 CLAS γ p → K+�γ�(�+γ

)/�(� π
) �4/�2�(�+γ

)/�(� π
) �4/�2�(�+γ

)/�(� π
) �4/�2�(�+γ

)/�(� π
) �4/�2This ratio is for �(1385)+ → �+ γ over �(1385)+ → � π.VALUE (%) DOCUMENT ID TECN COMMENT5.98±1.11+0.27

−0.615.98±1.11+0.27
−0.615.98±1.11+0.27
−0.615.98±1.11+0.27
−0.61 11 KELLER 12 CLAS γ p → K0�(1385)+�(�−γ

)/�total �5/��(�−γ
)/�total �5/��(�−γ
)/�total �5/��(�−γ
)/�total �5/�VALUE CL% DOCUMENT ID TECN CHG COMMENT

<2.4× 10−4<2.4× 10−4<2.4× 10−4<2.4× 10−4 90 12 MOLCHANOV 04 SELX − �− Pb → �(1385)−Pb, 600 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
<6.1× 10−4 90 13 ARIK 77 SPEC − �− Pb → �(1385)−Pb, 23 GeV(�i�f )1/2/�total inNK → � (1385)→ �π (�6�1)1/2/�(�i�f )1/2/�total inNK → � (1385)→ �π (�6�1)1/2/�(�i�f )1/2/�total inNK → � (1385)→ �π (�6�1)1/2/�(�i�f )1/2/�total inNK → � (1385)→ �π (�6�1)1/2/�VALUE DOCUMENT ID CHG COMMENT+0.586±0.319 14 DEVENISH 74B 0 Fixed-t dispersion rel.� (1385) FOOTNOTES� (1385) FOOTNOTES� (1385) FOOTNOTES� (1385) FOOTNOTES1From �t to inlusive �π spetrum.2 Inludes data of HOLMGREN 77.3The errors are statistial only. The resolution is not unfolded.4The error is enlarged to �/√N. See the note on the K∗(892) mass in the 1984 edition.5 From a �t to �π0 with the width �xed at 34 MeV.6 From �t to inlusive �π0 spetrum with the width �xed at 40 MeV.7Redundant with data in the mass Listings.8Results from �π+π− and �π+π−π0 ombined by us.9The error is enlarged to 4�/√N. See the note on the K∗(892) mass in the 1984 edition.10Consistent with +, 0, and − widths equal.11KELLER 12 gives �(�+ γ)/�(�+ π0) = (11.95 ± 2.21+0.53

−1.21)%, using 1/2 our total�(1385) → � π fration for �+π0. We divide the KELLER 12 value by two.12We alulate this from the MOLCHANOV 04 upper limit of 9.5 keV on the �− γ width.13We alulate this from the ARIK 77 upper limit of 24 keV on the �− γ width.14An extrapolation of the parametrized amplitude below threshold.

� (1385) REFERENCES� (1385) REFERENCES� (1385) REFERENCES� (1385) REFERENCESAGAKISHIEV 12 PR C85 035203 G. Agakishiev et al. (HADES Collab.)KELLER 12 PR D85 052004 D. Keller et al. (JLab CLAS Collab.)KELLER 11 PR D83 072004 D. Keller et al. (JLab CLAS Collab.)TAYLOR 05 PR C71 054609 S. Taylor et al. (JLab CLAS Collab.)Also PR C72 039902 (errat.) S. Taylor et al. (JLab CLAS Collab.)MOLCHANOV 04 PL B590 161 V.V. Molhanov et al. (FNAL SELEX Collab.)BAUBILLIER 84 ZPHY C23 213 M. Baubillier et al. (BIRM, CERN, GLAS+)PDG 84 RMP 56 S1 C.G. Wohl et al. (LBL, CIT, CERN)AGUILAR-... 81D AFIS A77 144 M. Aguilar-Benitez, J. Saliio (MADR)BAKER 80 NP B166 207 P.A. Baker et al. (LOIC)BAUBILLIER 79B NP B148 18 M. Baubillier et al. (BIRM, CERN, GLAS+)CAUTIS 79 NP B156 507 C.V. Cautis et al. (SLAC)SUGAHARA 79B NP B156 237 R. Sugahara et al. (KEK, OSKC, KINK)CAMERON 78 NP B143 189 W. Cameron et al. (RHEL, LOIC)DIONISI 78B PL 78B 154 C. Dionisi, R. Armenteros, J. Diaz (CERN, AMST+)ARIK 77 PRL 38 1000 E. Arik et al. (PITT, BNL, MASA)BARREIRO 77B NP B126 319 F. Barreiro et al. (CERN, AMST, NIJM)HOLMGREN 77 NP B119 261 S.O. Holmgren et al. (CERN, AMST, NIJM)BARDADIN-... 75 NP B98 418 M. Bardadin-Otwinowska et al. (SACL, EPOL+)BERTHON 74 NC 21A 146 A. Berthon et al. (CDEF, RHEL, SACL+)BORENSTEIN 74 PR D9 3006 S.R. Borenstein et al. (BNL, MICH)DEVENISH 74B NP B81 330 R.C.E. Devenish, C.D. Froggatt, B.R. Martin (DESY+)LICHTENBERG 74 PR D10 3865 D.B. Lihtenberg (IND)Also Private Comm. D.B. Lihtenberg (IND)HABIBI 73 Thesis Nevis 199 M. Habibi (COLU)Also Purdue Conf. 387 C. Baltay et al. (COLU, BING)MAST 73 PR D7 3212 T.S. Mast et al. (LBL) IJPAlso PR D7 5 T.S. Mast et al. (LBL) IJPTHOMAS 73 NP B56 15 D.W. Thomas et al. (CMU) JPAGUILAR-... 72B PR D6 29 M. Aguilar-Benitez et al. (BNL)COLLEY 71B NP B31 61 D.C. Colley et al. (BIRM, EDIN, GLAS+)AGUILAR-... 70B PRL 25 58 M. Aguilar-Benitez et al. (BNL, SYRA)PAN 69 PRL 23 808 Y.L. Pan, F.L. Forman (PENN) ISIEGEL 67 Thesis UCRL 18041 D.M. Siegel (LRL)BIRMINGHAM 66 PR 152 1148 M. Haque et al. (BIRM, GLAS, LOIC, OXF+)LONDON 66 PR 143 1034 G.W. London et al. (BNL, SYRA) JARMENTEROS 65B PL 19 75 R. Armenteros et al. (CERN, HEID, SACL)SMITH 65 Thesis UCLA L.T. Smith (UCLA)COOPER 64 PL 8 365 W.A. Cooper et al. (CERN, AMST)HUWE 64 Thesis UCRL 11291 D.O. Huwe (LRL) JPAlso PR 181 1824 D.O. Huwe (LRL)CURTIS 63 PR 132 1771 L.J. Curtis et al. (MICH) JALSTON 62 CERN Conf. 311 M.H. Alston et al. (LRL)BASTIEN 61 PRL 6 702 P.L. Bastien, M. Ferro-Luzzi, A.H. Rosenfeld (LRL)DAHL 61 PRL 6 142 O.I. Dahl et al. (LRL)ELY 61 PRL 7 461 R.P. Ely et al. (LRL) JALSTON 60 PRL 5 520 M.H. Alston et al. (LRL) I� (1480) Bumps I (JP ) = 1(??) Status: ∗OMITTED FROM SUMMARY TABLEThese are peaks seen in �π and � π spetra in the reation π+p →(Y π )K+ at 1.7 GeV/ . Also, the Y polarization osillates in thesame region.MILLER 70 suggests a possible alternate explanation in terms of areetion of N(1675) → �K deay. However, suh an explanationfor the (�+π0 )K+ hannel in terms of �(1650) → � K deayseems unlikely (see PAN 70). In addition suh reetions would alsohave to aount for the osillation of the Y polarization in the 1480MeV region.HANSON 71, with less data than PAN 70, an neither on�rm nordeny the existene of this state. MAST 75 sees no struture in thisregion in K− p → �π0.ENGELEN 80 performs a multihannel analysis of K− p → pK0π−at 4.2 GeV/ . They observe a 3.5 standard-deviation signal at 1480MeV in pK0 whih annot be explained as a reetion of any om-peting hannel.PRAKHOV 04 sees no evidene for this or other light � resonanes,aside from the �(1385), in K− p → �π0π0.ZYCHOR 06 �nds peaks in pp → pK+(π±X∓) at pbeam =3.65 GeV/. � (1480) MASS� (1480) MASS� (1480) MASS� (1480) MASS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
≈ 1480 OUR ESTIMATE≈ 1480 OUR ESTIMATE≈ 1480 OUR ESTIMATE≈ 1480 OUR ESTIMATE1480±15 365 ± 60 ZYCHOR 06 SPEC pp → pK+(π±X∓)1480 120 ENGELEN 80 HBC K− p → (pK0)π−1485±10 CLINE 73 MPWA K− d → (�π−)p1479±10 PAN 70 HBC π+ p → (�π+)K+1465±15 PAN 70 HBC π+ p → (� π)K+� (1480) WIDTH� (1480) WIDTH� (1480) WIDTH� (1480) WIDTH(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT60±15 365 ± 60 ZYCHOR 06 SPEC pp → pK+(π±X∓)80±20 120 ENGELEN 80 HBC K− p → (pK0)π−40±20 CLINE 73 MPWA K− d → (�π−)p



1746174617461746Baryon Partile Listings� (1480) Bumps, � (1560) Bumps, � (1580)31±15 PAN 70 HBC π+ p → (�π+)K+30±20 PAN 70 HBC π+ p → (� π)K+� (1480) DECAY MODES� (1480) DECAY MODES� (1480) DECAY MODES� (1480) DECAY MODES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)Mode�1 NK�2 �π�3 � π � (1480) BRANCHING RATIOS� (1480) BRANCHING RATIOS� (1480) BRANCHING RATIOS� (1480) BRANCHING RATIOS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)�(� π
)/�(�π) �3/�2�(� π
)/�(�π) �3/�2�(� π
)/�(�π) �3/�2�(� π
)/�(�π) �3/�2VALUE DOCUMENT ID TECN CHG0.82±0.51 PAN 70 HBC +�(NK)/�(�π) �1/�2�(NK)/�(�π) �1/�2�(NK)/�(�π) �1/�2�(NK)/�(�π) �1/�2VALUE DOCUMENT ID TECN CHG0.72±0.50 PAN 70 HBC +�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENTsmall CLINE 73 MPWA K−d → (�π−)p� (1480) REFERENCES� (1480) REFERENCES� (1480) REFERENCES� (1480) REFERENCES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)ZYCHOR 06 PRL 96 012002 I. Zyhor et al. (ANKE Collab.)PRAKHOV 04 PR C69 042202 S. Prakhov et al. (BNL Crystal Ball Collab.)ENGELEN 80 NP B167 61 J.J. Engelen et al. (NIJM, AMST, CERN+)MAST 75 PR D11 3078 T.S. Mast et al. (LBL)CLINE 73 LNC 6 205 D. Cline, R. Laumann, J. Mapp (WISC) IJPHANSON 71 PR D4 1296 P. Hanson, G.E. Kalmus, J. Louie (LBL) IMILLER 70 Duke Conf. 229 D.H. Miller (PURD)Hyperon Resonanes, 1970PAN 70 PR D2 449 Y.L. Pan et al. (PENN)Also PRL 23 808 Y.L. Pan, F.L. Forman (PENN) IAlso PRL 23 806 Y.L. Pan, F.L. Forman (PENN) I� (1560) Bumps I (JP ) = 1(??) Status: ∗∗OMITTED FROM SUMMARY TABLEThis entry lists peaks reported in mass spetra around 1560 MeVwithout implying that they are neessarily related.DIONISI 78B observes a 6 standard-deviation enhanement at1553 MeV in the harged �/� π mass spetra from K− p →(�/�)πK K at 4.2 GeV/ . In a CERN ISR experiment, LOCK-MAN 78 reports a narrow 6 standard-deviation enhanement at 1572MeV in �π± from the reation pp → �π+π−X . These enhane-ments are unlikely to be assoiated with the �(1580) (whih has notbeen on�rmed by several reent experiments { see the next entryin the Listings).CARROLL 76 observes a bump at 1550 MeV (as well as one at1580 MeV) in the isospin-1 K N total ross setion, but unertain-ties in ross setion measurements outside the mass range of theexperiment prelude estimating its signi�ane.See also MEADOWS 80 for a review of this state.� (1560) MASS� (1560) MASS� (1560) MASS� (1560) MASS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

≈ 1560 OUR ESTIMATE≈ 1560 OUR ESTIMATE≈ 1560 OUR ESTIMATE≈ 1560 OUR ESTIMATE1553±7 121 DIONISI 78B HBC ± K−p →(Y π)K K1572±4 40 LOCKMAN 78 SPEC ± pp →�π+π−X� (1560) WIDTH� (1560) WIDTH� (1560) WIDTH� (1560) WIDTH(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT79±30 121 DIONISI 78B HBC ± K−p →(Y π)K K15± 6 40 1 LOCKMAN 78 SPEC ± pp →�π+π−X

� (1560) DECAY MODES� (1560) DECAY MODES� (1560) DECAY MODES� (1560) DECAY MODES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)Mode Fration (�i /�)�1 �π seen�2 � π � (1560) BRANCHING RATIOS� (1560) BRANCHING RATIOS� (1560) BRANCHING RATIOS� (1560) BRANCHING RATIOS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)�(� π
)/[�(�π)+�(� π

)] �2/(�1+�2)�(� π
)/[�(�π)+�(� π

)] �2/(�1+�2)�(� π
)/[�(�π)+�(� π

)] �2/(�1+�2)�(� π
)/[�(�π)+�(� π

)] �2/(�1+�2)VALUE DOCUMENT ID TECN CHG COMMENT0.35±0.12 DIONISI 78B HBC ± K− p →(Y π)K K�(�π)/�total �1/��(�π)/�total �1/��(�π)/�total �1/��(�π)/�total �1/�VALUE DOCUMENT ID TECN CHG COMMENTseenseenseenseen LOCKMAN 78 SPEC ± pp →�π+π−X� (1560) FOOTNOTES� (1560) FOOTNOTES� (1560) FOOTNOTES� (1560) FOOTNOTES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)1The width observed by LOCKMAN 78 is onsistent with experimental resolution.� (1560) REFERENCES� (1560) REFERENCES� (1560) REFERENCES� (1560) REFERENCES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)MEADOWS 80 Toronto Conf. 283 B.T. Meadows (CINC)DIONISI 78B PL 78B 154 C. Dionisi, R. Armenteros, J. Diaz (CERN, AMST+) ILOCKMAN 78 Salay DPHPE 78-01 W. Lokman et al. (UCLA, SACL)CARROLL 76 PRL 37 806 A.S. Carroll et al. (BNL) I� (1580) 3/2− I (JP ) = 1(32−) Status: ∗OMITTED FROM SUMMARY TABLESeen in the isospin-1 K N ross setion at BNL (LI 73, CARROLL 76)and in a partial-wave analysis of K− p → �π0 for .m. energies1560{1600 MeV by LITCHFIELD 74. LITCHFIELD 74 �nds JP =3/2−. Not seen by ENGLER 78 or by CAMERON 78C (with largerstatistis in K0L p → �π+ and �0π+).Neither OLMSTED 04 (in K− p → �π0) nor PRAKHOV 04 (inK− p → �π0π0) see any evidene for this state.� (1580) POLE POSITION� (1580) POLE POSITION� (1580) POLE POSITION� (1580) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1607+13

−11 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B reports M = 1492+4
−7 MeV.

−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •253+30

−18 2 KAMANO 15 DPWA Multihannel2 From the preferred solution A in KAMANO 15. Solution B reports M = 138+ 8
−14 MeV.� (1580) POLE RESIDUES� (1580) POLE RESIDUES� (1580) POLE RESIDUES� (1580) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → � (1580) → NKNormalized residue in NK → � (1580) → NKNormalized residue in NK → � (1580) → NKNormalized residue in NK → � (1580) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.00778 51 3 KAMANO 15 DPWA Multihannel3 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1580) → � πNormalized residue in NK → � (1580) → � πNormalized residue in NK → � (1580) → � πNormalized residue in NK → � (1580) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0625 −6 4 KAMANO 15 DPWA Multihannel4 From the preferred solution A in KAMANO 15.



1747174717471747See key on page 885 BaryonPartile Listings� (1580),� (1620)Normalized residue in NK → � (1580) → �πNormalized residue in NK → � (1580) → �πNormalized residue in NK → � (1580) → �πNormalized residue in NK → � (1580) → �πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.059 156 5 KAMANO 15 DPWA Multihannel5 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1580) → � (1385)π , S-waveNormalized residue in NK → � (1580) → � (1385)π , S-waveNormalized residue in NK → � (1580) → � (1385)π , S-waveNormalized residue in NK → � (1580) → � (1385)π , S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0368 −18 6 KAMANO 15 DPWA Multihannel6 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1580) → � (1385)π , D-waveNormalized residue in NK → � (1580) → � (1385)π , D-waveNormalized residue in NK → � (1580) → � (1385)π , D-waveNormalized residue in NK → � (1580) → � (1385)π , D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0103 123 7 KAMANO 15 DPWA Multihannel7 From the preferred solution A in KAMANO 15.� (1580) MASS� (1580) MASS� (1580) MASS� (1580) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 1580 OUR ESTIMATE≈ 1580 OUR ESTIMATE≈ 1580 OUR ESTIMATE≈ 1580 OUR ESTIMATE1583±4 8 CARROLL 76 DPWA Isospin-1 total σ1582±4 9 LITCHFIELD 74 DPWA K−p → �π08CARROLL 76 sees a total-ross-setion bump with (J+1/2) �el / �total = 0.06.9The main e�et observed by LITCHFIELD 74 is in the �π �nal state; the K N and� π ouplings are estimated from a multihannel �t inluding total-ross-setion data ofLI 73. � (1580) WIDTH� (1580) WIDTH� (1580) WIDTH� (1580) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT15 10 CARROLL 76 DPWA Isospin-1 total σ11±4 11 LITCHFIELD 74 DPWA K−p → �π010CARROLL 76 sees a total-ross-setion bump with (J+1/2) �el / �total = 0.06.11The main e�et observed by LITCHFIELD 74 is in the �π �nal state; the K N and� π ouplings are estimated from a multihannel �t inluding total-ross-setion data ofLI 73. � (1580) DECAY MODES� (1580) DECAY MODES� (1580) DECAY MODES� (1580) DECAY MODESMode�1 NK�2 �π�3 � π�4 � (1385)π , S-wave�5 � (1385)π , D-wave�6 NK∗(892), S=1/2, D-wave�7 NK∗(892), S=3/2, S-wave�8 NK∗(892), S=3/2, D-wave� (1580) BRANCHING RATIOS� (1580) BRANCHING RATIOS� (1580) BRANCHING RATIOS� (1580) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT+0.03 ±0.01 12 LITCHFIELD 74 DPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.003 13 KAMANO 15 DPWA Multihannel12The main e�et observed by LITCHFIELD 74 is in the �π �nal state; the K N and� π ouplings are estimated from a multihannel �t inluding total-ross-setion data ofLI 73.13 From the preferred solution A in KAMANO 15.�(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.490 14 KAMANO 15 DPWA Multihannel14 From the preferred solution A in KAMANO 15.�(� π

)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.387 15 KAMANO 15 DPWA Multihannel15 From the preferred solution A in KAMANO 15.

�(� (1385)π , S-wave)/�total �4/��(� (1385)π , S-wave)/�total �4/��(� (1385)π , S-wave)/�total �4/��(� (1385)π , S-wave)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.12 16 KAMANO 15 DPWA Multihannel16 From the preferred solution A in KAMANO 15.�(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 17 KAMANO 15 DPWA Multihannel17 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2,D-wave)/�total �6/��(NK∗(892), S=1/2,D-wave)/�total �6/��(NK∗(892), S=1/2,D-wave)/�total �6/��(NK∗(892), S=1/2,D-wave)/�total �6/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 18 KAMANO 15 DPWA Multihannel18 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2, S-wave)/�total �7/��(NK∗(892), S=3/2, S-wave)/�total �7/��(NK∗(892), S=3/2, S-wave)/�total �7/��(NK∗(892), S=3/2, S-wave)/�total �7/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 19 KAMANO 15 DPWA Multihannel19 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,D-wave)/�total �8/��(NK∗(892), S=3/2,D-wave)/�total �8/��(NK∗(892), S=3/2,D-wave)/�total �8/��(NK∗(892), S=3/2,D-wave)/�total �8/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 20 KAMANO 15 DPWA Multihannel20 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → � (1580)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1580)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1580)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1580)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENTnot seen CAMERON 78C HBC K0Lp → �π+not seen ENGLER 78 HBC K0Lp → �π++0.10±0.02 21 LITCHFIELD 74 DPWA K−p → �π021The main e�et observed by LITCHFIELD 74 is in the �π �nal state; the K N and� π ouplings are estimated from a multihannel �t inluding total-ross-setion data ofLI 73.(�i�f )1/2/�total inNK → � (1580)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1580)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1580)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1580)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENTnot seen CAMERON 78C HBC K0Lp → �0π+not seen ENGLER 78 HBC K0Lp → �0π++0.03±0.04 22 LITCHFIELD 74 DPWA KN multihannel22The main e�et observed by LITCHFIELD 74 is in the �π �nal state; the K N and� π ouplings are estimated from a multihannel �t inluding total-ross-setion data ofLI 73. � (1580) REFERENCES� (1580) REFERENCES� (1580) REFERENCES� (1580) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)OLMSTED 04 PL B588 29 J. Olmsted et al. (BNL Crystal Ball Collab.)PRAKHOV 04 PR C69 042202 S. Prakhov et al. (BNL Crystal Ball Collab.)CAMERON 78C NP B132 189 W. Cameron et al. (BGNA, EDIN, GLAS+) IENGLER 78 PR D18 3061 A. Engler et al. (CMU, ANL)CARROLL 76 PRL 37 806 A.S. Carroll et al. (BNL) ILITCHFIELD 74 PL 51B 509 P.J. Lith�eld (CERN) IJPLI 73 Purdue Conf. 283 K.K. Li (BNL) I� (1620) 1/2− I (JP ) = 1(12−) Status: ∗OMITTED FROM SUMMARY TABLEThe S11 state at 1697 MeV reported by VANHORN 75 is tentativelylisted under the �(1750). CARROLL 76 sees two bumps in theisospin-1 total ross setion near this mass. GAO 12 sees no evidenefor this resonane.Prodution experiments are listed separately in the next entry.� (1620) POLE POSITION� (1620) POLE POSITION� (1620) POLE POSITION� (1620) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1501 ZHANG 13A DPWA Multihannel
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •171 ZHANG 13A DPWA Multihannel



1748174817481748BaryonPartile Listings� (1620),� (1620)Prodution Experiments,� (1660)� (1620) MASS� (1620) MASS� (1620) MASS� (1620) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 1620 OUR ESTIMATE≈ 1620 OUR ESTIMATE≈ 1620 OUR ESTIMATE≈ 1620 OUR ESTIMATE1600±15 ZHANG 13A DPWA Multihannel1600± 6 1 MORRIS 78 DPWA K−n → �π−1608± 5 2 CARROLL 76 DPWA Isospin-1 total σ1633±10 3 CARROLL 76 DPWA Isospin-1 total σ1630±10 LANGBEIN 72 IPWA KN multihannel1620 KIM 71 DPWA K-matrix analysis� (1620) WIDTH� (1620) WIDTH� (1620) WIDTH� (1620) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT400±152 ZHANG 13A DPWA Multihannel87± 19 1 MORRIS 78 DPWA K−n → �π−15 2 CARROLL 76 DPWA Isospin-1 total σ10 3 CARROLL 76 DPWA Isospin-1 total σ65± 20 LANGBEIN 72 IPWA KN multihannel40 KIM 71 DPWA K-matrix analysis� (1620) DECAY MODES� (1620) DECAY MODES� (1620) DECAY MODES� (1620) DECAY MODESMode�1 NK�2 �π�3 � π � (1620) BRANCHING RATIOS� (1620) BRANCHING RATIOS� (1620) BRANCHING RATIOS� (1620) BRANCHING RATIOS�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.59±0.10 ZHANG 13A DPWA Multihannel0.22±0.02 LANGBEIN 72 IPWA KN multihannel0.05 KIM 71 DPWA K-matrix analysis(�i�f )1/2/�total inNK → � (1620)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1620)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1620)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1620)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT0.12±0.02 1 MORRIS 78 DPWA K−n → �π−not seen BAILLON 75 IPWA KN → �π0.15 KIM 71 DPWA K-matrix analysis(�i�f )1/2/�total inNK → � (1620)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1620)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1620)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1620)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.32±0.03 ZHANG 13A DPWA Multihannelnot seen HEPP 76B DPWA K−N → � π+0.40±0.06 LANGBEIN 72 IPWA KN multihannel+0.08 KIM 71 DPWA K-matrix analysis� (1620) FOOTNOTES� (1620) FOOTNOTES� (1620) FOOTNOTES� (1620) FOOTNOTES1MORRIS 78 obtains an equally good �t without inluding this resonane.2Total ross-setion bump with (J+1/2) �el / �total is 0.06 seen by CARROLL 76.3Total ross-setion bump with (J+1/2) �el / �total is 0.04 seen by CARROLL 76.� (1620) REFERENCES� (1620) REFERENCES� (1620) REFERENCES� (1620) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)GAO 12 PR C86 025201 P. Gao, J. Shi, B.S. Zou (BHEP, BEIJT)Also NP A867 41 P. Gao, B.S. Zou, A. Sibirtsev (BHEP, BEIJT+)MORRIS 78 PR D17 55 W.A. Morris et al. (FSU) IJPCARROLL 76 PRL 37 806 A.S. Carroll et al. (BNL) IHEPP 76B PL 65B 487 V. Hepp et al. (CERN, HEIDH, MPIM) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPLANGBEIN 72 NP B47 477 W. Langbein, F. Wagner (MPIM) IJPKIM 71 PRL 27 356 J.K. Kim (HARV) IJPAlso Duke Conf. 161 J.K. Kim (HARV) IJPHyperon Resonanes, 1970� (1620) Prodution ExperimentsI (JP ) = 1(??)OMITTED FROM SUMMARY TABLEFormation experiments are listed separately in the previous entry.The results of CRENNELL 69B at 3.9 GeV/ are not on�rmed bySABRE 70 at 3.0 GeV/ . However, at 4.5 GeV/ , AMMANN 70sees a peak at 1642 MeV whih on the basis of branhing ratios theydo not assoiate with the �(1670). See MILLER 70 for a review ofthese onits.

� (1620) MASS� (1620) MASS� (1620) MASS� (1620) MASS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
≈ 1620 OUR ESTIMATE≈ 1620 OUR ESTIMATE≈ 1620 OUR ESTIMATE≈ 1620 OUR ESTIMATE1642±12 AMMANN 70 DBC K−N 4.5 GeV/1618± 3 20 BLUMENFELD 69 HBC + K0Lp1619± 8 CRENNELL 69B DBC ± K−N → �πππ
• • • We do not use the following data for averages, �ts, limits, et. • • •1616± 8 CRENNELL 68 DBC ± See CREN-NELL 69B� (1620) WIDTH� (1620) WIDTH� (1620) WIDTH� (1620) WIDTH(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT55±24 AMMANN 70 DBC K−N 4.5 GeV/30±10 20 BLUMENFELD 69 HBC +72+22

−15 CRENNELL 69B DBC ±
• • • We do not use the following data for averages, �ts, limits, et. • • •66±16 CRENNELL 68 DBC ± See CREN-NELL 69B� (1620) DECAY MODES� (1620) DECAY MODES� (1620) DECAY MODES� (1620) DECAY MODES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)Mode�1 NK�2 �π�3 � π�4 �ππ�5 � (1385)π�6 �(1405)π � (1620) BRANCHING RATIOS� (1620) BRANCHING RATIOS� (1620) BRANCHING RATIOS� (1620) BRANCHING RATIOS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)�(�ππ)/�(�π) �4/�2�(�ππ)/�(�π) �4/�2�(�ππ)/�(�π) �4/�2�(�ππ)/�(�π) �4/�2VALUE EVTS DOCUMENT ID TECN CHG
∼ 2.5 14 BLUMENFELD 69 HBC +�(NK)/�(�π) �1/�2�(NK)/�(�π) �1/�2�(NK)/�(�π) �1/�2�(NK)/�(�π) �1/�2VALUE DOCUMENT ID TECN CHG COMMENT0.4±0.4 AMMANN 70 DBC K− p 4.5 GeV/0.0±0.1 CRENNELL 68 DBC + See CREN-NELL 69B�(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/�VALUE DOCUMENT ID TECN CHGlarge CRENNELL 68 DBC ±�(� (1385)π)/�(�π) �5/�2�(� (1385)π)/�(�π) �5/�2�(� (1385)π)/�(�π) �5/�2�(� (1385)π)/�(�π) �5/�2VALUE CL% DOCUMENT ID TECN CHG COMMENT
<0.3 95 AMMANN 70 DBC K−p 4.5 GeV/0.2±0.1 CRENNELL 68 DBC ±�(� π

)/�(�π) �3/�2�(� π
)/�(�π) �3/�2�(� π
)/�(�π) �3/�2�(� π
)/�(�π) �3/�2VALUE CL% DOCUMENT ID TECN COMMENT

<1.1 95 AMMANN 70 DBC K−N 4.5 GeV/�(�(1405)π)/�(�π) �6/�2�(�(1405)π)/�(�π) �6/�2�(�(1405)π)/�(�π) �6/�2�(�(1405)π)/�(�π) �6/�2VALUE DOCUMENT ID TECN COMMENT0.7±0.4 AMMANN 70 DBC K−p 4.5 GeV/� (1620) REFERENCES� (1620) REFERENCES� (1620) REFERENCES� (1620) REFERENCES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)AMMANN 70 PRL 24 327 A.C. Ammann et al. (PURD, IND)Also PR D7 1345 A.C. Ammann et al. (PURD, IUPU)MILLER 70 Duke Conf. 229 D.H. Miller (PURD)Hyperon Resonanes, 1970SABRE 70 NP B16 201 R. Barloutaud et al. (SABRE Collab.)BLUMENFELD 69 PL 29B 58 B.J. Blumenfeld, G.R. Kalbeish (BNL) ICRENNELL 69B Lund Paper 183 D.J. Crennell et al. (BNL, CUNY) IResults are quoted in LEVI-SETTI 69C.Also Lund Conf. R. Levi-Setti (EFI)CRENNELL 68 PRL 21 648 D.J. Crennell et al. (BNL, CUNY) I� (1660) 1/2+ I (JP ) = 1(12+) Status: ∗∗∗For results published before 1974 (they are now obsolete), see our1982 edition Physis Letters 111B111B111B111B 1 (1982).



1749174917491749See key on page 885 BaryonPartile Listings� (1660)� (1660) POLE POSITION� (1660) POLE POSITION� (1660) POLE POSITION� (1660) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1547+111

− 59 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B reports M = 1457+5
−1 MeV.

−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •183+86

−78 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B reports � = 78+2
−8 MeV.� (1660) POLE RESIDUES� (1660) POLE RESIDUES� (1660) POLE RESIDUES� (1660) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → � (1660) → NKNormalized residue in NK → � (1660) → NKNormalized residue in NK → � (1660) → NKNormalized residue in NK → � (1660) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.0247 168 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1660) → � πNormalized residue in NK → � (1660) → � πNormalized residue in NK → � (1660) → � πNormalized residue in NK → � (1660) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.16 78 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1660) → �πNormalized residue in NK → � (1660) → �πNormalized residue in NK → � (1660) → �πNormalized residue in NK → � (1660) → �πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0614 −84 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1660) → � (1385)πNormalized residue in NK → � (1660) → � (1385)πNormalized residue in NK → � (1660) → � (1385)πNormalized residue in NK → � (1660) → � (1385)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0513 −44 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.� (1660) MASS� (1660) MASS� (1660) MASS� (1660) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1630 to 1690 (≈ 1660) OUR ESTIMATE1630 to 1690 (≈ 1660) OUR ESTIMATE1630 to 1690 (≈ 1660) OUR ESTIMATE1630 to 1690 (≈ 1660) OUR ESTIMATE1633 ± 3 GAO 12 DPWA KN → �π1665.1±11.2 1 KOISO 85 DPWA K−p → � π1670 ±10 GOPAL 80 DPWA KN → K N1679 ±10 ALSTON-... 78 DPWA KN → K N1676 ±15 GOPAL 77 DPWA KN multihannel1668 ±25 VANHORN 75 DPWA K−p → �π01670 ±20 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •1565 or 1597 2 MARTIN 77 DPWA KN multihannel1660 ±30 3 BAILLON 75 IPWA KN → �π1671 ± 2 4 PONTE 75 DPWA K−p → �π01The evidene of KOISO 85 is weak.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.3 From solution 1 of BAILLON 75; not present in solution 2.4 From solution 2 of PONTE 75; not present in solution 1.� (1660) WIDTH� (1660) WIDTH� (1660) WIDTH� (1660) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT40 to 200 (≈ 100) OUR ESTIMATE40 to 200 (≈ 100) OUR ESTIMATE40 to 200 (≈ 100) OUR ESTIMATE40 to 200 (≈ 100) OUR ESTIMATE121 + 4
− 7 GAO 12 DPWA KN → �π81.5± 22.2 1 KOISO 85 DPWA K−p → � π152 ± 20 GOPAL 80 DPWA KN → K N38 ± 10 ALSTON-... 78 DPWA KN → K N120 ± 20 GOPAL 77 DPWA KN multihannel230 +165
− 60 VANHORN 75 DPWA K−p → �π0250 ±110 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •202 or 217 2 MARTIN 77 DPWA KN multihannel80 ± 40 3 BAILLON 75 IPWA KN → �π81 ± 10 4 PONTE 75 DPWA K−p → �π01The evidene of KOISO 85 is weak.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.3 From solution 1 of BAILLON 75; not present in solution 2.4 From solution 2 of PONTE 75; not present in solution 1.� (1660) DECAY MODES� (1660) DECAY MODES� (1660) DECAY MODES� (1660) DECAY MODESMode Fration (�i /�)�1 NK 10{30 %�2 �π seen�3 � π seen�4 � (1385)π � (1660) BRANCHING RATIOS� (1660) BRANCHING RATIOS� (1660) BRANCHING RATIOS� (1660) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.1 to 0.3 OUR ESTIMATE0.1 to 0.3 OUR ESTIMATE0.1 to 0.3 OUR ESTIMATE0.1 to 0.3 OUR ESTIMATE0.12 ±0.03 GOPAL 80 DPWA KN → K N0.10 ±0.05 ALSTON-... 78 DPWA KN → K Npenalty-50
• • • We do not use the following data for averages, �ts, limits, et. • • •0.005 1 KAMANO 15 DPWA Multihannel
<0.04 GOPAL 77 DPWA See GOPAL 800.27 or 0.29 2 MARTIN 77 DPWA KN multihannel1 From the preferred solution A in KAMANO 15.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.128 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� π

)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.865 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π)/�total �4/��(� (1385)π)/�total �4/��(� (1385)π)/�total �4/��(� (1385)π)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → � (1660)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1660)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1660)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1660)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT

−0.064+0.005
−0.003 GAO 12 DPWA KN → �π

< 0.04 GOPAL 77 DPWA KN multihannel0.12 +0.12
−0.04 VANHORN 75 DPWA K−p → �π0penalty-50

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.10 or −0.11 1 MARTIN 77 DPWA KN multihannel
−0.04 ±0.02 2 BAILLON 75 IPWA KN → �π+0.16 ±0.01 3 PONTE 75 DPWA K−p → �π01The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2 From solution 1 of BAILLON 75; not present in solution 2.3 From solution 2 of PONTE 75; not present in solution 1.(�i�f )1/2/�total inNK → � (1660)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1660)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1660)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1660)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT

−0.13±0.04 1 KOISO 85 DPWA K−p → � π

−0.16±0.03 GOPAL 77 DPWA KN multihannel
−0.11±0.01 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.34 or −0.37 2 MARTIN 77 DPWA KN multihannelnot seen HEPP 76B DPWA K−N → � π1The evidene of KOISO 85 is weak.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.



1750175017501750Baryon Partile Listings� (1660), � (1670)� (1660) REFERENCES� (1660) REFERENCES� (1660) REFERENCES� (1660) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)GAO 12 PR C86 025201 P. Gao, J. Shi, B.S. Zou (BHEP, BEIJT)Also NP A867 41 P. Gao, B.S. Zou, A. Sibirtsev (BHEP, BEIJT+)KOISO 85 NP A433 619 H. Koiso et al. (TOKY, MASA)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPHEPP 76B PL 65B 487 V. Hepp et al. (CERN, HEIDH, MPIM) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPPONTE 75 PR D12 2597 R.A. Ponte et al. (MASA, TENN, UCR) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPKANE 74 LBL-2452 D.F. Kane (LBL) IJP
See the related review(s):� (1670) Region� (1670) 3/2− I (JP ) = 1(32−) Status: ∗∗∗∗For most results published before 1974 (they are now obsolete), seeour 1982 edition Physis Letters 111B111B111B111B 1 (1982).Results from prodution experiments are listed separately in the nextentry. � (1670) POLE POSITION� (1670) POLE POSITION� (1670) POLE POSITION� (1670) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1669+7

−71669+7
−71669+7
−71669+7
−7 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1674 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT64+10

−1464+10
−1464+10
−1464+10
−14 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •54 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.� (1670) POLE RESIDUES� (1670) POLE RESIDUES� (1670) POLE RESIDUES� (1670) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → � (1670) → NKNormalized residue in NK → � (1670) → NKNormalized residue in NK → � (1670) → NKNormalized residue in NK → � (1670) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.129 −20 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1670) → � πNormalized residue in NK → � (1670) → � πNormalized residue in NK → � (1670) → � πNormalized residue in NK → � (1670) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.249 −21 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1670) → �πNormalized residue in NK → � (1670) → �πNormalized residue in NK → � (1670) → �πNormalized residue in NK → � (1670) → �πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0818 −7 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1670) → � (1385)π , S-waveNormalized residue in NK → � (1670) → � (1385)π , S-waveNormalized residue in NK → � (1670) → � (1385)π , S-waveNormalized residue in NK → � (1670) → � (1385)π , S-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.228 167 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1670) → � (1385)π , D-waveNormalized residue in NK → � (1670) → � (1385)π , D-waveNormalized residue in NK → � (1670) → � (1385)π , D-waveNormalized residue in NK → � (1670) → � (1385)π , D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0915 141 KAMANO 15 DPWA Multihannel

� (1670) MASS� (1670) MASS� (1670) MASS� (1670) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1665 to 1685 (≈ 1670) OUR ESTIMATE1665 to 1685 (≈ 1670) OUR ESTIMATE1665 to 1685 (≈ 1670) OUR ESTIMATE1665 to 1685 (≈ 1670) OUR ESTIMATE1678 ± 2 ZHANG 13A DPWA Multihannel1673 ± 1 GAO 12 DPWA KN → �π1665.1± 4.1 KOISO 85 DPWA K−p → � π1682 ± 5 GOPAL 80 DPWA KN → K N1679 ±10 ALSTON-... 78 DPWA KN → K N1670 ± 5 GOPAL 77 DPWA KN multihannel1670 ± 6 HEPP 76B DPWA K−N → � π1685 ±20 BAILLON 75 IPWA KN → �π1659 +12
− 5 VANHORN 75 DPWA K−p → �π01670 ± 2 KANE 74 DPWA K−p → � πpenalty-50

• • • We do not use the following data for averages, �ts, limits, et. • • •1667 or 1668 1 MARTIN 77 DPWA KN multihannel1650 DEBELLEFON 76 IPWA K−p → �π01671 ± 3 PONTE 75 DPWA K−p → �π0 (sol. 1)1655 ± 2 PONTE 75 DPWA K−p → �π0 (sol. 2)1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.� (1670) WIDTH� (1670) WIDTH� (1670) WIDTH� (1670) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT40 to 80 (≈ 60) OUR ESTIMATE40 to 80 (≈ 60) OUR ESTIMATE40 to 80 (≈ 60) OUR ESTIMATE40 to 80 (≈ 60) OUR ESTIMATE55 ± 4 ZHANG 13A DPWA Multihannel52 + 5
− 2 GAO 12 DPWA KN → �π65.0± 7.3 KOISO 85 DPWA K−p → � π79 ±10 GOPAL 80 DPWA KN → K N56 ±20 ALSTON-... 78 DPWA KN → K N50 ± 5 GOPAL 77 DPWA KN multihannel56 ± 3 HEPP 76B DPWA K−N → � π85 ±25 BAILLON 75 IPWA KN → �π32 ±11 VANHORN 75 DPWA K−p → �π079 ± 6 KANE 74 DPWA K−p → � πpenalty-50

• • • We do not use the following data for averages, �ts, limits, et. • • •46 or 46 1 MARTIN 77 DPWA KN multihannel80 DEBELLEFON 76 IPWA K−p → �π044 ±11 PONTE 75 DPWA K−p → �π0 (sol. 1)76 ± 5 PONTE 75 DPWA K−p → �π0 (sol. 2)1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.� (1670) DECAY MODES� (1670) DECAY MODES� (1670) DECAY MODES� (1670) DECAY MODESMode Fration (�i /�)�1 NK 7{13 %�2 �π 5{15 %�3 � π 30{60 %�4 �ππ�5 � ππ�6 � (1385)π�7 � (1385)π , S-wave�8 � (1385)π , S-wave�9 � (1385)π , D-wave�10 NK∗(892), S=1/2, D-wave�11 NK∗(892), S=3/2, S-wave�12 NK∗(892), S=3/2, D-wave�13 �(1405)π�14 �(1520)π � (1670) BRANCHING RATIOS� (1670) BRANCHING RATIOS� (1670) BRANCHING RATIOS� (1670) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.07 to 0.13 OUR ESTIMATE0.07 to 0.13 OUR ESTIMATE0.07 to 0.13 OUR ESTIMATE0.07 to 0.13 OUR ESTIMATE0.062±0.007 ZHANG 13A DPWA Multihannel0.10 ±0.03 GOPAL 80 DPWA KN → K N0.11 ±0.03 ALSTON-... 78 DPWA KN → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.121 1 KAMANO 15 DPWA Multihannel0.08 ±0.03 GOPAL 77 DPWA See GOPAL 800.07 or 0.07 2 MARTIN 77 DPWA KN multihannel1 From the preferred solution A in KAMANO 15.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.



1751175117511751See key on page 885 BaryonPartile Listings� (1670),� (1670)Bumps�(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.058 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� π

)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.465 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�ππ)/�total �4/��(�ππ)/�total �4/��(�ππ)/�total �4/��(�ππ)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.11 ARMENTEROS68E HBC K−p (�1=0.09)�(� ππ

)/�total �5/��(� ππ
)/�total �5/��(� ππ
)/�total �5/��(� ππ
)/�total �5/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.14 1 ARMENTEROS68E HBC K−p, K− d (�1=0.09)1Ratio only for � 2π system in I = 1, whih annot be �(1385).�(� (1385)π , S-wave)/�total �8/��(� (1385)π , S-wave)/�total �8/��(� (1385)π , S-wave)/�total �8/��(� (1385)π , S-wave)/�total �8/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.309 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π ,D-wave)/�total �9/��(� (1385)π ,D-wave)/�total �9/��(� (1385)π ,D-wave)/�total �9/��(� (1385)π ,D-wave)/�total �9/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.044 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2,D-wave)/�total �10/��(NK∗(892), S=1/2,D-wave)/�total �10/��(NK∗(892), S=1/2,D-wave)/�total �10/��(NK∗(892), S=1/2,D-wave)/�total �10/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2, S-wave)/�total �11/��(NK∗(892), S=3/2, S-wave)/�total �11/��(NK∗(892), S=3/2, S-wave)/�total �11/��(NK∗(892), S=3/2, S-wave)/�total �11/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.002 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,D-wave)/�total �12/��(NK∗(892), S=3/2,D-wave)/�total �12/��(NK∗(892), S=3/2,D-wave)/�total �12/��(NK∗(892), S=3/2,D-wave)/�total �12/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�(1405)π)/�total �13/��(�(1405)π)/�total �13/��(�(1405)π)/�total �13/��(�(1405)π)/�total �13/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.06 ARMENTEROS68E HBC K−p, K− d (�1=0.09)�(�(1405)π)/�(� (1385)π) �13/�6�(�(1405)π)/�(� (1385)π) �13/�6�(�(1405)π)/�(� (1385)π) �13/�6�(�(1405)π)/�(� (1385)π) �13/�6VALUE DOCUMENT ID TECN COMMENT0.23±0.08 BRUCKER 70 DBC K−N → � ππ(�i�f )1/2/�total inNK → � (1670)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1670)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1670)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1670)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.08 ±0.01 ZHANG 13A DPWA Multihannel+0.081+0.002

−0.004 GAO 12 DPWA KN → �π+0.17 ±0.03 1 MORRIS 78 DPWA K−n → �π−+0.13 ±0.02 1 MORRIS 78 DPWA K−n → �π−+0.10 ±0.02 GOPAL 77 DPWA KN multihannel+0.06 ±0.02 BAILLON 75 IPWA KN → �π+0.09 ±0.02 VANHORN 75 DPWA K−p → �π0+0.018±0.060 DEVENISH 74B Fixed-t dispersion rel.
• • • We do not use the following data for averages, �ts, limits, et. • • •+0.08 or +0.08 2 MARTIN 77 DPWA KN multihannel+0.05 DEBELLEFON 76 IPWA K−p → �π0+0.08 ±0.01 PONTE 75 DPWA K−p → �π0 (sol. 1)+0.17 ±0.01 PONTE 75 DPWA K−p → �π0 (sol. 2)

1Results are with and without an S11 �(1620) in the �t.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.(�i�f )1/2/�total inNK → � (1670)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1670)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1670)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1670)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.20±0.01 ZHANG 13A DPWA Multihannel+0.20±0.02 KOISO 85 DPWA K−p → � π+0.21±0.02 GOPAL 77 DPWA KN multihannel+0.20±0.01 HEPP 76B DPWA K−N → � π+0.21±0.03 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •+0.18 or +0.17 1 MARTIN 77 DPWA KN multihannel1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.(�i�f )1/2/�total inNK → � (1670)→ � (1385)π , S-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → � (1670)→ � (1385)π , S-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → � (1670)→ � (1385)π , S-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → � (1670)→ � (1385)π , S-wave (�1�7)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.11±0.03 PREVOST 74 DPWA K−N → �(1385)π
• • • We do not use the following data for averages, �ts, limits, et. • • •0.17±0.02 1 SIMS 68 DBC K−N → �ππ1SIMS 68 uses only ross-setion data. Result used as upper limit only.�i�f /�2total inNK → � (1670)→ �(1405)π �1�13/�2�i�f /�2total inNK → � (1670)→ �(1405)π �1�13/�2�i�f /�2total inNK → � (1670)→ �(1405)π �1�13/�2�i�f /�2total inNK → � (1670)→ �(1405)π �1�13/�2VALUE DOCUMENT ID TECN COMMENT0.007±0.002 1 BRUCKER 70 DBC K−N → � ππ

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.03 BERLEY 69 HBC K−p 0.6{0.82 GeV/1Assuming the �(1405)π ross-setion bump is due only to 3/2− resonane.(�i�f )1/2/�total inNK → � (1670)→ �(1520)π (�1�14)1/2/�(�i�f )1/2/�total inNK → � (1670)→ �(1520)π (�1�14)1/2/�(�i�f )1/2/�total inNK → � (1670)→ �(1520)π (�1�14)1/2/�(�i�f )1/2/�total inNK → � (1670)→ �(1520)π (�1�14)1/2/�VALUE DOCUMENT ID TECN COMMENT0.081±0.016 1 CAMERON 77 DPWA P-wave deay1The CAMERON 77 upper limit on F-wave deay is 0.03.� (1670) REFERENCES� (1670) REFERENCES� (1670) REFERENCES� (1670) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)GAO 12 PR C86 025201 P. Gao, J. Shi, B.S. Zou (BHEP, BEIJT)Also NP A867 41 P. Gao, B.S. Zou, A. Sibirtsev (BHEP, BEIJT+)KOISO 85 NP A433 619 H. Koiso et al. (TOKY, MASA)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPMORRIS 78 PR D17 55 W.A. Morris et al. (FSU) IJPCAMERON 77 NP B131 399 W. Cameron et al. (RHEL, LOIC) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPDEBELLEFON 76 NP B109 129 A. de Bellefon, A. Berthon (CDEF) IJPHEPP 76B PL 65B 487 V. Hepp et al. (CERN, HEIDH, MPIM) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPPONTE 75 PR D12 2597 R.A. Ponte et al. (MASA, TENN, UCR) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPDEVENISH 74B NP B81 330 R.C.E. Devenish, C.D. Froggatt, B.R. Martin (DESY+)KANE 74 LBL-2452 D.F. Kane (LBL) IJPPREVOST 74 NP B69 246 J. Prevost et al. (SACL, CERN, HEID)BRUCKER 70 Duke Conf. 155 E.B. Bruker et al. (FSU) IHyperon Resonanes, 1970BERLEY 69 PL 30B 430 D. Berley et al. (BNL)ARMENTEROS 68E PL 28B 521 R. Armenteros et al. (CERN, HEID, SACL) ISIMS 68 PRL 21 1413 W.H. Sims et al. (FSU, TUFTS, BRAN)� (1670) Bumps I (JP ) = 1(??)OMITTED FROM SUMMARY TABLEFormation experiments are listed separately in the preeding entry.Probably there are two states at the same mass with the same quan-tum numbers, one deaying to � π and �π, the other to �(1405)π.See the note in front of the preeding entry.� (1670) MASS� (1670) MASS� (1670) MASS� (1670) MASS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
≈ 1670 OUR ESTIMATE≈ 1670 OUR ESTIMATE≈ 1670 OUR ESTIMATE≈ 1670 OUR ESTIMATE1670± 4 1 CARROLL 76 DPWA Isospin-1 total σ1675±10 2 HEPP 76 DBC − K−N 1.6{1.75 GeV/1665± 1 APSELL 74 HBC K−p 2.87 GeV/1688± 2 or 1683 ± 5 1.2k BERTHON 74 HBC 0 Quasi-2-body σ1670± 6 AGUILAR-... 70B HBC K−p → � ππ 4 GeV1668±10 AGUILAR-... 70B HBC K−p → � 3π 4 GeV1660±10 ALVAREZ 63 HBC + K−p 1.51 GeV/



1752175217521752BaryonPartile Listings� (1670) Bumps
• • • We do not use the following data for averages, �ts, limits, et. • • •1668±10 150 3 FERRERSORIA81 OMEG − π− p 9,12 GeV/1655 to 1677 TIMMERMANS76 HBC + K−p 4.2 GeV/1665± 5 BUGG 68 CNTR K−p, d total σ1661± 9 70 PRIMER 68 HBC + See BARNES 69E1685 ALEXANDER 62C HBC −0 π− p 2{2.2 GeV/� (1670) WIDTH� (1670) WIDTH� (1670) WIDTH� (1670) WIDTH(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT67.0± 2.4 APSELL 74 HBC K−p 2.87 GeV/110 ±12 AGUILAR-... 70B HBC K−p → � ππ 4 GeV135 +40

−30 AGUILAR-... 70B HBC K−p → � 3π 4 GeV40 ±10 ALVAREZ 63 HBC +
• • • We do not use the following data for averages, �ts, limits, et. • • •90 ±20 150 3 FERRERSORIA81 OMEG − π− p 9,12 GeV/52 1 CARROLL 76 DPWA Isospin-1 total σ48 to 63 TIMMERMANS76 HBC + K−p 4.2 GeV/30 ±15 BUGG 68 CNTR60 ±20 70 PRIMER 68 HBC + See BARNES 69E45 ALEXANDER 62C HBC −0� (1670) DECAY MODES� (1670) DECAY MODES� (1670) DECAY MODES� (1670) DECAY MODES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)Mode�1 NK�2 �π�3 � π�4 �ππ�5 � ππ�6 � (1385)π�7 �(1405)π � (1670) BRANCHING RATIOS� (1670) BRANCHING RATIOS� (1670) BRANCHING RATIOS� (1670) BRANCHING RATIOS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)�(NK)/�(� π

) �1/�3�(NK)/�(� π
) �1/�3�(NK)/�(� π
) �1/�3�(NK)/�(� π
) �1/�3VALUE EVTS DOCUMENT ID TECN CHG COMMENT

<0.03 TIMMERMANS76 HBC + K−p 4.2 GeV/
<0.10 BERTHON 74 HBC 0 Quasi-2-body σ

<0.2 AGUILAR-... 70B HBC
<0.26 BARNES 69E HBC + K−p 3.9{5 GeV/0.025 BUGG 68 CNTR 0 Assuming J = 3/2
<0.24 0 PRIMER 68 HBC + K−p 4.6{5 GeV/
<0.6 LONDON 66 HBC + K−p 2.25 GeV/
<0.19 0 ALVAREZ 63 HBC + K−p 1.15 GeV/
≥ 0.5 ±0.25 SMITH 63 HBC −0�(�π)/�(� π

) �2/�3�(�π)/�(� π
) �2/�3�(�π)/�(� π
) �2/�3�(�π)/�(� π
) �2/�3VALUE EVTS DOCUMENT ID TECN CHG COMMENT0.76±0.09 ESTES 74 HBC 0 K−p 2.1,2.6 GeV/0.45±0.15 BARNES 69E HBC + K−p 3.9{5 GeV/0.15±0.07 HUWE 69 HBC +0.11±0.06 33 BUTTON-... 68 HBC + K−p 1.7 GeV/

• • • We do not use the following data for averages, �ts, limits, et. • • •
≤ 0.45±0.07 TIMMERMANS76 HBC + K−p 4.2 GeV/0.55±0.11 BERTHON 74 HBC 0 Quasi-2-body σ0 0 PRIMER 68 HBC + See BARNES 69E
<0.6 LONDON 66 HBC + K−p 2.25 GeV/1.2 130 ALVAREZ 63 HBC + K−p 1.15 GeV/1.2 SMITH 63 HBC −0�(�ππ)/�(� π

) �4/�3�(�ππ)/�(� π
) �4/�3�(�ππ)/�(� π
) �4/�3�(�ππ)/�(� π
) �4/�3VALUE EVTS DOCUMENT ID TECN CHG COMMENT

<0.6 LONDON 66 HBC + K−p 2.25 GeV/0.56 90 ALVAREZ 63 HBC + K−p 1.15 GeV/0.17 SMITH 63 HBC −0�(� ππ
)/�(� π

) �5/�3�(� ππ
)/�(� π

) �5/�3�(� ππ
)/�(� π

) �5/�3�(� ππ
)/�(� π

) �5/�3VALUE EVTS DOCUMENT ID TECN CHG COMMENTlargest at smallangles ESTES 74 HBC 0 K−p 2.1,2.6 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.2 2 HEPP 76 DBC − K−N 1.6{1.75 GeV/0.56 180 ALVAREZ 63 HBC + K−p 1.15 GeV/

�(�(1405)π)/�(� π
) �7/�3�(�(1405)π)/�(� π
) �7/�3�(�(1405)π)/�(� π
) �7/�3�(�(1405)π)/�(� π
) �7/�3VALUE EVTS DOCUMENT ID TECN CHG COMMENT1.8 ±0.3 to0.02 ± 0.07 3,4 TIMMERMANS76 HBC + K−p 4.2 GeV/largest at small an-gles ESTES 74 HBC ± K−p 2.1,2.6 GeV/3.0 ±1.6 50 LONDON 66 HBC + K−p 2.25 GeV/

• • • We do not use the following data for averages, �ts, limits, et. • • •0.58±0.20 17 PRIMER 68 HBC + See BARNES 69E�(� π
)/�(� ππ

) �3/�5�(� π
)/�(� ππ

) �3/�5�(� π
)/�(� ππ

) �3/�5�(� π
)/�(� ππ

) �3/�5VALUE DOCUMENT ID TECN CHG COMMENTvaries with prod. angle 5 APSELL 74 HBC + K− p 2.87 GeV/1.39±0.16 BERTHON 74 HBC 0 Quasi-2-body σ2.5 to 0.24 4 EBERHARD 69 HBC K− p 2.6 GeV/
<0.4 BIRMINGHAM 66 HBC + K− p 3.5 GeV/0.30±0.15 LONDON 66 HBC + K− p 2.25 GeV/�(�(1405)π)/�(� ππ

) �7/�5�(�(1405)π)/�(� ππ
) �7/�5�(�(1405)π)/�(� ππ
) �7/�5�(�(1405)π)/�(� ππ
) �7/�5VALUE DOCUMENT ID TECN CHG COMMENT0.97±0.08 TIMMERMANS76 HBC K− p 4.2 GeV/1.00±0.02 APSELL 74 HBC K− p 2.87 GeV/0.90+0.10

−0.16 EBERHARD 65 HBC + K− p 2.45 GeV/�(�(1405)π)/�(� (1385)π) �7/�6�(�(1405)π)/�(� (1385)π) �7/�6�(�(1405)π)/�(� (1385)π) �7/�6�(�(1405)π)/�(� (1385)π) �7/�6VALUE DOCUMENT ID TECN CHG COMMENT
<0.8 EBERHARD 65 HBC + K− p 2.45 GeV/�(�ππ)/�(� ππ

) �4/�5�(�ππ)/�(� ππ
) �4/�5�(�ππ)/�(� ππ
) �4/�5�(�ππ)/�(� ππ
) �4/�5VALUE DOCUMENT ID TECN CHG COMMENT0.35±0.2 BIRMINGHAM 66 HBC + K− p 3.5 GeV/�(�π)/�(� ππ

) �2/�5�(�π)/�(� ππ
) �2/�5�(�π)/�(� ππ
) �2/�5�(�π)/�(� ππ
) �2/�5VALUE DOCUMENT ID TECN CHG COMMENT

<0.2 BIRMINGHAM 66 HBC + K− p 3.5 GeV/�(�π)/[�(�π)+�(� π
)] �2/(�2+�3)�(�π)/[�(�π)+�(� π
)] �2/(�2+�3)�(�π)/[�(�π)+�(� π
)] �2/(�2+�3)�(�π)/[�(�π)+�(� π
)] �2/(�2+�3)VALUE DOCUMENT ID TECN

<0.6 AGUILAR-... 70B HBC�(� (1385)π)/�(� π
) �6/�3�(� (1385)π)/�(� π
) �6/�3�(� (1385)π)/�(� π
) �6/�3�(� (1385)π)/�(� π
) �6/�3VALUE DOCUMENT ID TECN COMMENT

≤ 0.21±0.05 TIMMERMANS76 HBC K−p 4.2 GeV/� (1670) QUANTUM NUMBERS� (1670) QUANTUM NUMBERS� (1670) QUANTUM NUMBERS� (1670) QUANTUM NUMBERS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE EVTS DOCUMENT ID TECN CHG COMMENTJP = 3/2− 400 BUTTON-... 68 HBC ± �0πJP = 3/2− EBERHARD 67 HBC + �(1405)πJP = 3/2+ LEVEQUE 65 HBC �(1405)π� (1670) FOOTNOTES� (1670) FOOTNOTES� (1670) FOOTNOTES� (1670) FOOTNOTES1Total ross-setion bump with (J+1/2) �el / �total = 0.23.2 Enhanements in � π and � ππ ross setions.3Bakward prodution in the �π−K+ �nal state.4Depending on prodution angle.5APSELL 74, ESTES 74, and TIMMERMANS 76 �nd strong branhing ratio dependeneon prodution angle, as in earlier prodution experiments.� (1670) REFERENCES� (1670) REFERENCES� (1670) REFERENCES� (1670) REFERENCES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)FERRERSORIA 81 NP B178 373 A. Ferrer Soria et al. (CERN, CDEF, EPOL+)CARROLL 76 PRL 37 806 A.S. Carroll et al. (BNL) IHEPP 76 NP B115 82 V. Hepp et al. (CERN, HEID, MPIM) ITIMMERMANS 76 NP B112 77 J.J.M. Timmermans et al. (NIJM, CERN+) JPAPSELL 74 PR D10 1419 S.P. Apsell et al. (BRAN, UMD, SYRA+) IBERTHON 74 NC 21A 146 A. Berthon et al. (CDEF, RHEL, SACL+)ESTES 74 Thesis LBL-3827 R.D. Estes (LBL)AGUILAR-... 70B PRL 25 58 M. Aguilar-Benitez et al. (BNL, SYRA)BARNES 69E BNL 13823 V.E. Barnes et al. (BNL, SYRA)EBERHARD 69 PRL 22 200 P.H. Eberhard et al. (LRL)HUWE 69 PR 181 1824 D.O. Huwe (LRL)BUGG 68 PR 168 1466 D.V. Bugg et al. (RHEL, BIRM, CAVE) IBUTTON-... 68 PRL 21 1123 J. Button-Shafer (MASA, LRL) JPPRIMER 68 PRL 20 610 M. Primer et al. (SYRA, BNL)EBERHARD 67 PR 163 1446 P. Eberhard et al. (LRL, ILL) IJPBIRMINGHAM 66 PR 152 1148 M. Haque et al. (BIRM, GLAS, LOIC, OXF+)LONDON 66 PR 143 1034 G.W. London et al. (BNL, SYRA) IJEBERHARD 65 PRL 14 466 P.H. Eberhard et al. (LRL, ILL) ILEVEQUE 65 PL 18 69 A. Leveque et al. (SACL, EPOL, GLAS+) JPALVAREZ 63 PRL 10 184 L.W. Alvarez et al. (LRL) ISMITH 63 Athens Conf. 67 G.A. Smith (LRL)ALEXANDER 62C CERN Conf. 320 G. Alexander et al. (LRL) I



1753175317531753See key on page 885 Baryon Partile Listings� (1690) Bumps, � (1730), � (1750)� (1690) Bumps I (JP ) = 1(??) Status: ∗∗OMITTED FROM SUMMARY TABLESee the note preeding the �(1670) Listings. Seen in produtionexperiments only, mainly in �π.� (1690) MASS� (1690) MASS� (1690) MASS� (1690) MASS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
≈ 1690 OUR ESTIMATE≈ 1690 OUR ESTIMATE≈ 1690 OUR ESTIMATE≈ 1690 OUR ESTIMATE1698±20 70 1 GODDARD 79 HBC + π+ p 10.3 GeV/1707±20 40 2 GODDARD 79 HBC + π+ p 10.3 GeV/1698±20 15 ADERHOLZ 69 HBC + π+ p 8 GeV/1682± 2 46 BLUMENFELD 69 HBC + K0Lp1700±20 MOTT 69 HBC + K−p 5.5 GeV/1694±24 60 3 PRIMER 68 HBC + K−p 4.6{5 GeV/1700± 6 4 SIMS 68 HBC − K−N → �ππ1715±12 30 COLLEY 67 HBC + K−p 6 GeV/� (1690) WIDTH� (1690) WIDTH� (1690) WIDTH� (1690) WIDTH(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT240± 60 70 1 GODDARD 79 HBC + π+ p 10.3 GeV/130+100

− 60 40 2 GODDARD 79 HBC + π+ p 10.3 GeV/142± 40 15 ADERHOLZ 69 HBC + π+ p 8 GeV/25± 10 46 BLUMENFELD 69 HBC + K0Lp130± 25 MOTT 69 HBC + K−p 5.5 GeV/105± 35 60 3 PRIMER 68 HBC + K−p 4.6{5 GeV/62± 14 4 SIMS 68 HBC − K−N → �ππ100± 35 30 COLLEY 67 HBC + K−p 6 GeV/� (1690) DECAY MODES� (1690) DECAY MODES� (1690) DECAY MODES� (1690) DECAY MODES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)Mode�1 NK�2 �π�3 � π�4 � (1385)π�5 �ππ (inluding� (1385)π )� (1690) BRANCHING RATIOS� (1690) BRANCHING RATIOS� (1690) BRANCHING RATIOS� (1690) BRANCHING RATIOS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)�(NK)/�(�π) �1/�2�(NK)/�(�π) �1/�2�(NK)/�(�π) �1/�2�(NK)/�(�π) �1/�2VALUE EVTS DOCUMENT ID TECN CHG COMMENTsmall GODDARD 79 HBC + π+ p 10.2 GeV/
<0.2 MOTT 69 HBC + K−p 5.5 GeV/0.4±0.25 18 COLLEY 67 HBC + 6/30 events�(� π

)/�(�π) �3/�2�(� π
)/�(�π) �3/�2�(� π
)/�(�π) �3/�2�(� π
)/�(�π) �3/�2VALUE CL% DOCUMENT ID TECN CHG COMMENTsmall GODDARD 79 HBC + π+ p 10.2 GeV/

<0.4 90 MOTT 69 HBC + K−p 5.5 GeV/0.3±0.3 COLLEY 67 HBC + 4/30 events�(� (1385)π)/�(�π) �4/�2�(� (1385)π)/�(�π) �4/�2�(� (1385)π)/�(�π) �4/�2�(� (1385)π)/�(�π) �4/�2VALUE DOCUMENT ID TECN CHG COMMENT
<0.5 MOTT 69 HBC + K− p 5.5 GeV/�(�ππ (inluding� (1385)π ))/�(�π) �5/�2�(�ππ (inluding� (1385)π ))/�(�π) �5/�2�(�ππ (inluding� (1385)π ))/�(�π) �5/�2�(�ππ (inluding� (1385)π ))/�(�π) �5/�2VALUE DOCUMENT ID TECN CHG COMMENT2.0±0.6 BLUMENFELD 69 HBC + 31/15 events0.5±0.25 COLLEY 67 HBC + 15/30 events�(� (1385)π)/�(�ππ (inluding� (1385)π )) �4/�5�(� (1385)π)/�(�ππ (inluding� (1385)π )) �4/�5�(� (1385)π)/�(�ππ (inluding� (1385)π )) �4/�5�(� (1385)π)/�(�ππ (inluding� (1385)π )) �4/�5VALUE DOCUMENT ID TECN CHG COMMENTlarge SIMS 68 HBC − K−N → �ππsmall COLLEY 67 HBC + K− p 6 GeV/� (1690) FOOTNOTES� (1690) FOOTNOTES� (1690) FOOTNOTES� (1690) FOOTNOTES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)1From π+ p → (�π+)K+. J >1/2 is not required by the data.2 From π+ p → (�π+)(K π)+. J >1/2 is indiated, but large bakground preludes ade�nite onlusion.3 See the �(1670) Listings. AGUILAR-BENITEZ 70B with three times the data ofPRIMER 68 �nd no evidene for the �(1690).

4This analysis, whih is diÆult and requires several assumptions and shows no unam-biguous �(1690) signal, suggests JP = 5/2+. Suh a state would lead all previouslyknown Y ∗ trajetories. � (1690) REFERENCES� (1690) REFERENCES� (1690) REFERENCES� (1690) REFERENCES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)GODDARD 79 PR D19 1350 M.C. Goddard et al. (TNTO, BNL) IJAGUILAR-... 70B PRL 25 58 M. Aguilar-Benitez et al. (BNL, SYRA)ADERHOLZ 69 NP B11 259 M. Aderholz et al. (AACH3, BERL, CERN+) IBLUMENFELD 69 PL 29B 58 B.J. Blumenfeld, G.R. Kalbeish (BNL) IMOTT 69 PR 177 1966 J. Mott et al. (NWES, ANL) IAlso PRL 18 266 M. Derrik et al. (ANL, NWES) IPRIMER 68 PRL 20 610 M. Primer et al. (SYRA, BNL) ISIMS 68 PRL 21 1413 W.H. Sims et al. (FSU, TUFTS, BRAN) ICOLLEY 67 PL 24B 489 D.C. Colley (BIRM, GLAS, LOIC, MUNI, OXF+) I� (1730) 3/2+ I (JP ) = 1(32+) Status: ∗OMITTED FROM SUMMARY TABLE� (1730) MASS� (1730) MASS� (1730) MASS� (1730) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1727±271727±271727±271727±27 ZHANG 13A DPWA Multihannel�(1730) WIDTH�(1730) WIDTH�(1730) WIDTH�(1730) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT276±87276±87276±87276±87 ZHANG 13A DPWA Multihannel� (1730) DECAY MODES� (1730) DECAY MODES� (1730) DECAY MODES� (1730) DECAY MODESMode Fration (�i /�)�1 NK ( 2.0± 1.0) %�2 �π (70 ±17 ) %�3 � π (12 ± 6 ) %� (1730) BRANCHING RATIOS� (1730) BRANCHING RATIOS� (1730) BRANCHING RATIOS� (1730) BRANCHING RATIOS�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.02±0.010.02±0.010.02±0.010.02±0.01 ZHANG 13A DPWA Multihannel�(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.70±0.170.70±0.170.70±0.170.70±0.17 ZHANG 13A DPWA Multihannel�(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.12±0.060.12±0.060.12±0.060.12±0.06 ZHANG 13A DPWA Multihannel� (1730) REFERENCES� (1730) REFERENCES� (1730) REFERENCES� (1730) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)� (1750) 1/2− I (JP ) = 1(12−) Status: ∗∗∗For most results published before 1974 (they are now obsolete), seeour 1982 edition Physis Letters 111B111B111B111B 1 (1982).There is evidene for this state in many partial-wave analyses, butwith wide variations in the mass, width, and ouplings. The latestanalyses indiated signi�ant ouplings to NK and �π, as well asto � η whose threshold is at 1746 MeV (JONES 74).� (1750) POLE POSITION� (1750) POLE POSITION� (1750) POLE POSITION� (1750) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •1704+3
−6 1 KAMANO 15 DPWA Multihannel1708 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B reports two poles at M =1551+2

−9 MeV and 1940+2
−2 MeV.



1754175417541754BaryonPartile Listings� (1750)
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •86+14

− 4 1 KAMANO 15 DPWA Multihannel158 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B Reports two poles with � =376+12
− 2 and 172+4

−4 MeV.� (1750) POLE RESIDUES� (1750) POLE RESIDUES� (1750) POLE RESIDUES� (1750) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → � (1750) → NKNormalized residue in NK → � (1750) → NKNormalized residue in NK → � (1750) → NKNormalized residue in NK → � (1750) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0982 178 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1750) → � πNormalized residue in NK → � (1750) → � πNormalized residue in NK → � (1750) → � πNormalized residue in NK → � (1750) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.192 137 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1750) → �πNormalized residue in NK → � (1750) → �πNormalized residue in NK → � (1750) → �πNormalized residue in NK → � (1750) → �πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.207 169 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1750) → � (1385)π , D-waveNormalized residue in NK → � (1750) → � (1385)π , D-waveNormalized residue in NK → � (1750) → � (1385)π , D-waveNormalized residue in NK → � (1750) → � (1385)π , D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0536 73 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.� (1750) MASS� (1750) MASS� (1750) MASS� (1750) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1730 to 1800 (≈ 1750) OUR ESTIMATE1730 to 1800 (≈ 1750) OUR ESTIMATE1730 to 1800 (≈ 1750) OUR ESTIMATE1730 to 1800 (≈ 1750) OUR ESTIMATE1739± 8 ZHANG 13A DPWA Multihannel1756±10 GOPAL 80 DPWA KN → K N1770±10 ALSTON-... 78 DPWA KN → K N1770±15 GOPAL 77 DPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •1800 or 1813 1 MARTIN 77 DPWA KN multihannel1715±10 2 CARROLL 76 DPWA Isospin-1 total σ1730 DEBELLEFON 76 IPWA K−p → �π01780±30 BAILLON 75 IPWA KN → �π (sol. 1)1700±30 BAILLON 75 IPWA KN → �π (sol. 2)1697+20

−10 VANHORN 75 DPWA K−p → �π01785±12 CHU 74 DBC Fits σ(K− n → �− η)1760± 5 3 JONES 74 HBC Fits σ(K− p → �0 η)1739±10 PREVOST 74 DPWA K−N → �(1385)π1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2A total ross-setion bump with (J+1/2) �el / �total = 0.30.3An S-wave Breit-Wigner �t to the threshold ross setion with no bakground and errorsstatistial only. � (1750) WIDTH� (1750) WIDTH� (1750) WIDTH� (1750) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT60 to 160 (≈ 90) OUR ESTIMATE60 to 160 (≈ 90) OUR ESTIMATE60 to 160 (≈ 90) OUR ESTIMATE60 to 160 (≈ 90) OUR ESTIMATE182±60 ZHANG 13A DPWA Multihannel64±10 GOPAL 80 DPWA KN → K N161±20 ALSTON-... 78 DPWA KN → K N60±10 GOPAL 77 DPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •117 or 119 1 MARTIN 77 DPWA KN multihannel10 2 CARROLL 76 DPWA Isospin-1 total σ110 DEBELLEFON 76 IPWA K−p → �π0140±30 BAILLON 75 IPWA KN → �π (sol. 1)160±50 BAILLON 75 IPWA KN → �π (sol. 2)66+14

−12 VANHORN 75 DPWA K−p → �π089±33 CHU 74 DBC Fits σ(K− n → �− η)92± 7 3 JONES 74 HBC Fits σ(K− p → �0 η)108±20 PREVOST 74 DPWA K−N → �(1385)π1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2A total ross-setion bump with (J+1/2) �el / �total = 0.30.

3An S-wave Breit-Wigner �t to the threshold ross setion with no bakground and errorsstatistial only. � (1750) DECAY MODES� (1750) DECAY MODES� (1750) DECAY MODES� (1750) DECAY MODESMode Fration (�i /�)�1 NK 10{40 %�2 �π seen�3 � π <8 %�4 � η 15{55 %�5 � (1385)π , D-wave�6 �(1520)π�7 NK∗(892), S=1/2 (8±4) %�8 NK∗(892), S=3/2, D-wave� (1750) BRANCHING RATIOS� (1750) BRANCHING RATIOS� (1750) BRANCHING RATIOS� (1750) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.1 to 0.4 OUR ESTIMATE0.1 to 0.4 OUR ESTIMATE0.1 to 0.4 OUR ESTIMATE0.1 to 0.4 OUR ESTIMATE0.09 ±0.07 ZHANG 13A DPWA Multihannel0.14 ±0.03 GOPAL 80 DPWA KN → K N0.33 ±0.05 ALSTON-... 78 DPWA KN → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.154 1 KAMANO 15 DPWA Multihannel0.15 ±0.03 GOPAL 77 DPWA See GOPAL 800.06 or 0.05 2 MARTIN 77 DPWA KN multihannel1 From the preferred solution A in KAMANO 15.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.435 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� π

)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.373 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/��(� (1385)π ,D-wave)/�total �5/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.024 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2)/�total �7/��(NK∗(892), S=1/2)/�total �7/��(NK∗(892), S=1/2)/�total �7/��(NK∗(892), S=1/2)/�total �7/�VALUE DOCUMENT ID TECN COMMENT0.08 ±0.040.08 ±0.040.08 ±0.040.08 ±0.04 ZHANG 13A DPWA Multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.004 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,D-wave)/�total �8/��(NK∗(892), S=3/2,D-wave)/�total �8/��(NK∗(892), S=3/2,D-wave)/�total �8/��(NK∗(892), S=3/2,D-wave)/�total �8/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.01 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → � (1750)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1750)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1750)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1750)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.10 ±0.04 ZHANG 13A DPWA Multihannel0.04 ±0.03 GOPAL 77 DPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.10 or −0.09 1 MARTIN 77 DPWA KN multihannel
−0.12 DEBELLEFON 76 IPWA K−p → �π0
−0.12 ±0.02 BAILLON 75 IPWA KN → �π (sol. 1)
−0.13 ±0.03 BAILLON 75 IPWA KN → �π (sol. 2)
−0.13 ±0.04 VANHORN 75 DPWA K−p → �π0
−0.120±0.077 DEVENISH 74B Fixed-t dispersion rel.1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.



1755175517551755See key on page 885 BaryonPartile Listings� (1750),� (1770)(�i�f )1/2/�total inNK → � (1750)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1750)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1750)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1750)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.17±0.07 ZHANG 13A DPWA Multihannel
−0.09±0.05 GOPAL 77 DPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •+0.06 or +0.06 1 MARTIN 77 DPWA KN multihannel0.13±0.02 LANGBEIN 72 IPWA KN multihannel1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.(�i�f )1/2/�total inNK → � (1750)→ � η (�1�4)1/2/�(�i�f )1/2/�total inNK → � (1750)→ � η (�1�4)1/2/�(�i�f )1/2/�total inNK → � (1750)→ � η (�1�4)1/2/�(�i�f )1/2/�total inNK → � (1750)→ � η (�1�4)1/2/�VALUE DOCUMENT ID TECN COMMENT0.23±0.01 1 JONES 74 HBC Fits σ(K− p → �0 η)
• • • We do not use the following data for averages, �ts, limits, et. • • •seen CLINE 69 DBC Threshold bump1An S-wave Breit-Wigner �t to the threshold ross setion with no bakground and errorsstatistial only.(�i�f )1/2/�total inNK → � (1750)→ � (1385)π , D-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (1750)→ � (1385)π , D-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (1750)→ � (1385)π , D-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (1750)→ � (1385)π , D-wave (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.17±0.07 ZHANG 13A DPWA Multihannel+0.18±0.15 PREVOST 74 DPWA K−N → �(1385)π(�i�f )1/2/�total inNK → � (1750)→ �(1520)π (�1�6)1/2/�(�i�f )1/2/�total inNK → � (1750)→ �(1520)π (�1�6)1/2/�(�i�f )1/2/�total inNK → � (1750)→ �(1520)π (�1�6)1/2/�(�i�f )1/2/�total inNK → � (1750)→ �(1520)π (�1�6)1/2/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.032±0.021 CAMERON 77 DPWA P-wave deay� (1750) REFERENCES� (1750) REFERENCES� (1750) REFERENCES� (1750) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPCAMERON 77 NP B131 399 W. Cameron et al. (RHEL, LOIC) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPCARROLL 76 PRL 37 806 A.S. Carroll et al. (BNL) IDEBELLEFON 76 NP B109 129 A. de Bellefon, A. Berthon (CDEF) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPCHU 74 NC 20A 35 R.Y.L. Chu et al. (PLAT, TUFTS, BRAN) IJPDEVENISH 74B NP B81 330 R.C.E. Devenish, C.D. Froggatt, B.R. Martin (DESY+)JONES 74 NP B73 141 M.D. Jones (CHIC) IJPPREVOST 74 NP B69 246 J. Prevost et al. (SACL, CERN, HEID)LANGBEIN 72 NP B47 477 W. Langbein, F. Wagner (MPIM) IJPCLINE 69 LNC 2 407 D. Cline, R. Laumann, J. Mapp (WISC)� (1770) 1/2+ I (JP ) = 1(12+) Status: ∗OMITTED FROM SUMMARY TABLEEvidene for this state now rests solely on solution 1 of BAILLON 75,(see the footnotes) but the �π partial-wave amplitudes of this solu-tion are in disagreement with amplitudes from most other �π anal-yses. ZHANG 13A �nds no evidene for this state.� (1770) POLE POSITION� (1770) POLE POSITION� (1770) POLE POSITION� (1770) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1706+67

−60 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B Reports two poles at 1605+2
−4and 2014+ 6

−13 MeV.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •101+158

− 84 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15. Solution B reports two poles with192+ 2
−10 and 140+28

− 2 MeV width.� (1770) POLE RESIDUES� (1770) POLE RESIDUES� (1770) POLE RESIDUES� (1770) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → � (1770) → NKNormalized residue in NK → � (1770) → NKNormalized residue in NK → � (1770) → NKNormalized residue in NK → � (1770) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0268 91 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.

Normalized residue in NK → � (1770) → � πNormalized residue in NK → � (1770) → � πNormalized residue in NK → � (1770) → � πNormalized residue in NK → � (1770) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.145 −171 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1770) → �πNormalized residue in NK → � (1770) → �πNormalized residue in NK → � (1770) → �πNormalized residue in NK → � (1770) → �πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.117 −76 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1770) → � (1385)πNormalized residue in NK → � (1770) → � (1385)πNormalized residue in NK → � (1770) → � (1385)πNormalized residue in NK → � (1770) → � (1385)πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0722 −128 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.� (1770) MASS� (1770) MASS� (1770) MASS� (1770) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 1770 OUR ESTIMATE≈ 1770 OUR ESTIMATE≈ 1770 OUR ESTIMATE≈ 1770 OUR ESTIMATE1738±10 1 GOPAL 77 DPWA KN multihannel1770±20 2 BAILLON 75 IPWA KN → �π1772 3 KANE 72 DPWA K−p → � π1Required to �t the isospin-1 total ross setion of CARROLL 76 in the K N hannel. Theaddition of new K− p polarization and K− n di�erential ross-setion data in GOPAL 80�nd it to be more onsistent with the �(1660) P11.2 From solution 1 of BAILLON 75; not present in solution 2.3Not required in KANE 74, whih supersedes KANE 72.� (1770) WIDTH� (1770) WIDTH� (1770) WIDTH� (1770) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT72±10 1 GOPAL 77 DPWA KN multihannel80±30 2 BAILLON 75 IPWA KN → �π80 3 KANE 72 DPWA K−p → � π1Required to �t the isospin-1 total ross setion of CARROLL 76 in the K N hannel. Theaddition of new K− p polarization and K− n di�erential ross-setion data in GOPAL 80�nd it to be more onsistent with the �(1660) P11.2 From solution 1 of BAILLON 75; not present in solution 2.3Not required in KANE 74, whih supersedes KANE 72.� (1770) DECAY MODES� (1770) DECAY MODES� (1770) DECAY MODES� (1770) DECAY MODESMode�1 NK�2 �π�3 � π�4 � (1385)π�5 NK∗(892), S=1/2, P-wave�6 NK∗(892), S=3/2, P-wave� (1770) BRANCHING RATIOS� (1770) BRANCHING RATIOS� (1770) BRANCHING RATIOS� (1770) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.14 ±0.04 1 GOPAL 77 DPWA KN multihannel
• • • We do not use the following data for averages, �ts, limits, et. • • •0.016 2 KAMANO 15 DPWA Multihannel1Required to �t the isospin-1 total ross setion of CARROLL 76 in the K N hannel. Theaddition of new K− p polarization and K− n di�erential ross-setion data in GOPAL 80�nd it to be more onsistent with the �(1660) P11.2 From the preferred solution A in KAMANO 15.�(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.283 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� π

)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.595 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.



1756175617561756BaryonPartile Listings� (1770),� (1775)�(� (1385)π)/�total �4/��(� (1385)π)/�total �4/��(� (1385)π)/�total �4/��(� (1385)π)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.103 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2,P-wave)/�total �5/��(NK∗(892), S=1/2,P-wave)/�total �5/��(NK∗(892), S=1/2,P-wave)/�total �5/��(NK∗(892), S=1/2,P-wave)/�total �5/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.004 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,P-wave)/�total �6/��(NK∗(892), S=3/2,P-wave)/�total �6/��(NK∗(892), S=3/2,P-wave)/�total �6/��(NK∗(892), S=3/2,P-wave)/�total �6/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → � (1770)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1770)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1770)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1770)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
< 0.04 GOPAL 77 DPWA KN multihannel
−0.08±0.02 1 BAILLON 75 IPWA KN → �π1From solution 1 of BAILLON 75; not present in solution 2.(�i�f )1/2/�total inNK → � (1770)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1770)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1770)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1770)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT

< 0.04 GOPAL 77 DPWA KN multihannel
−0.108 1 KANE 72 DPWA K−p → � π1Not required in KANE 74, whih supersedes KANE 72.� (1770) REFERENCES� (1770) REFERENCES� (1770) REFERENCES� (1770) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL)GOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPCARROLL 76 PRL 37 806 A.S. Carroll et al. (BNL) IBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPKANE 74 LBL-2452 D.F. Kane (LBL) IJPKANE 72 PR D5 1583 D.F.J. Kane (LBL)� (1775) 5/2− I (JP ) = 1(52−) Status: ∗∗∗∗Disovered by GALTIERI 63, this resonane plays the same role asornerstone for isospin-1 analyses in this region as the �(1820)F05does in the isospin-0 hannel.For most results published before 1974 (they are now obsolete), seeour 1982 edition Physis Letters 111B111B111B111B 1 (1982).� (1775) POLE POSITION� (1775) POLE POSITION� (1775) POLE POSITION� (1775) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1767+2

−21767+2
−21767+2
−21767+2
−2 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1759 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT128+4

−2128+4
−2128+4
−2128+4
−2 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •118 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.� (1775) POLE RESIDUES� (1775) POLE RESIDUES� (1775) POLE RESIDUES� (1775) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → � (1775) → NKNormalized residue in NK → � (1775) → NKNormalized residue in NK → � (1775) → NKNormalized residue in NK → � (1775) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.371 −32 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.

Normalized residue in NK → � (1775) → � πNormalized residue in NK → � (1775) → � πNormalized residue in NK → � (1775) → � πNormalized residue in NK → � (1775) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.115 −24 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1775) → �πNormalized residue in NK → � (1775) → �πNormalized residue in NK → � (1775) → �πNormalized residue in NK → � (1775) → �πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.325 157 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1775) → � (1385)π , D-waveNormalized residue in NK → � (1775) → � (1385)π , D-waveNormalized residue in NK → � (1775) → � (1385)π , D-waveNormalized residue in NK → � (1775) → � (1385)π , D-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.391 137 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1775) → � (1385)π , G-waveNormalized residue in NK → � (1775) → � (1385)π , G-waveNormalized residue in NK → � (1775) → � (1385)π , G-waveNormalized residue in NK → � (1775) → � (1385)π , G-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0129 −58 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.� (1775) MASS� (1775) MASS� (1775) MASS� (1775) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1770 to 1780 (≈ 1775) OUR ESTIMATE1770 to 1780 (≈ 1775) OUR ESTIMATE1770 to 1780 (≈ 1775) OUR ESTIMATE1770 to 1780 (≈ 1775) OUR ESTIMATE1778± 1 ZHANG 13A DPWA Multihannel1778± 5 GOPAL 80 DPWA KN → K N1777± 5 ALSTON-... 78 DPWA KN → K N1774± 5 GOPAL 77 DPWA KN multihannel1775±10 BAILLON 75 IPWA KN → �π1774±10 VANHORN 75 DPWA K−p → �π01772± 6 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •1772 or 1777 1 MARTIN 77 DPWA KN multihannel1765 DEBELLEFON 76 IPWA K−p → �π01The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.� (1775) WIDTH� (1775) WIDTH� (1775) WIDTH� (1775) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT105 to 135 (≈ 120) OUR ESTIMATE105 to 135 (≈ 120) OUR ESTIMATE105 to 135 (≈ 120) OUR ESTIMATE105 to 135 (≈ 120) OUR ESTIMATE131± 3 ZHANG 13A DPWA Multihannel137±10 GOPAL 80 DPWA KN → K N116±10 ALSTON-... 78 DPWA KN → K N130±10 GOPAL 77 DPWA KN multihannel125±15 BAILLON 75 IPWA KN → �π146±18 VANHORN 75 DPWA K−p → �π0154±10 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •102 or 103 1 MARTIN 77 DPWA KN multihannel120 DEBELLEFON 76 IPWA K−p → �π01The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.� (1775) DECAY MODES� (1775) DECAY MODES� (1775) DECAY MODES� (1775) DECAY MODESMode Fration (�i /�)�1 NK 37{43%�2 �π 14{20%�3 � π 2{5%�4 � (1385)π 8{12%�5 � (1385)π , D-wave�6 � (1385)π , D-wave�7 � (1385)π , G-wave�8 �(1520)π , P-wave 17{23%�9 � ππ�10 �(1232)K , D-wave�11 NK∗(892), S=1/2�12 NK∗(892), S=1/2, D-wave�13 NK∗(892), S=3/2, D-wave�14 NK∗(892), S=3/2, G-wave



1757175717571757See key on page 885 BaryonPartile Listings� (1775)CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to 7 branhing ratios uses 18 measurements and oneonstraint to determine 5 parameters. The overall �t has a χ2 =363.4 for 14 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δxiδxj〉/(δxi·δxj), in perent, from the �t to the branhing frations, xi ≡�i/�total. The �t onstrains the xi whose labels appear in this array to sum toone.x2 −44x3 −23 10x4 −23 −32 −4x8 −3 1 1 −84x1 x2 x3 x4� (1775) BRANCHING RATIOS� (1775) BRANCHING RATIOS� (1775) BRANCHING RATIOS� (1775) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes. Also, the errors quoted do not inlude unertainties due tothe parametrization used in the partial-wave analyses and are thus toosmall.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.37 to 0.43 OUR ESTIMATE0.37 to 0.43 OUR ESTIMATE0.37 to 0.43 OUR ESTIMATE0.37 to 0.43 OUR ESTIMATE0.421±0.020 OUR FIT0.421±0.020 OUR FIT0.421±0.020 OUR FIT0.421±0.020 OUR FIT Error inludes sale fator of 2.5.0.398±0.009 OUR AVERAGE0.398±0.009 OUR AVERAGE0.398±0.009 OUR AVERAGE0.398±0.009 OUR AVERAGE0.40 ±0.01 ZHANG 13A DPWA Multihannel0.40 ±0.02 GOPAL 80 DPWA KN → K N0.37 ±0.03 ALSTON-... 78 DPWA KN → K N

• • • We do not use the following data for averages, �ts, limits, et. • • •0.402 1 KAMANO 15 DPWA Multihannel0.41 ±0.03 GOPAL 77 DPWA See GOPAL 800.37 or 0.36 2 MARTIN 77 DPWA KN multihannel1 From the preferred solution A in KAMANO 15.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.244 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�π)/�(NK) �2/�1�(�π)/�(NK) �2/�1�(�π)/�(NK) �2/�1�(�π)/�(NK) �2/�1VALUE DOCUMENT ID TECN COMMENT0.48±0.06 OUR FIT0.48±0.06 OUR FIT0.48±0.06 OUR FIT0.48±0.06 OUR FIT Error inludes sale fator of 2.3.0.33±0.050.33±0.050.33±0.050.33±0.05 UHLIG 67 HBC K−p 0.9 GeV/�(� π

)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.042 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π)/�(NK) �4/�1�(� (1385)π)/�(NK) �4/�1�(� (1385)π)/�(NK) �4/�1�(� (1385)π)/�(NK) �4/�1VALUE DOCUMENT ID TECN COMMENT0.79±0.11 OUR FIT0.79±0.11 OUR FIT0.79±0.11 OUR FIT0.79±0.11 OUR FIT Error inludes sale fator of 3.2.0.25±0.090.25±0.090.25±0.090.25±0.09 UHLIG 67 HBC K−p 0.9 GeV/�(� (1385)π ,D-wave)/�total �6/��(� (1385)π ,D-wave)/�total �6/��(� (1385)π ,D-wave)/�total �6/��(� (1385)π ,D-wave)/�total �6/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.309 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π , G-wave)/�total �7/��(� (1385)π , G-wave)/�total �7/��(� (1385)π , G-wave)/�total �7/��(� (1385)π , G-wave)/�total �7/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(�(1520)π , P-wave)/�(NK) �8/�1�(�(1520)π , P-wave)/�(NK) �8/�1�(�(1520)π , P-wave)/�(NK) �8/�1�(�(1520)π , P-wave)/�(NK) �8/�1VALUE DOCUMENT ID TECN COMMENT0.053+0.080

−0.035 OUR FIT0.053+0.080
−0.035 OUR FIT0.053+0.080
−0.035 OUR FIT0.053+0.080
−0.035 OUR FIT Error inludes sale fator of 11.8.0.28 ±0.050.28 ±0.050.28 ±0.050.28 ±0.05 UHLIG 67 HBC K−p 0.9 GeV/

�(� ππ
)/�total �9/��(� ππ
)/�total �9/��(� ππ
)/�total �9/��(� ππ
)/�total �9/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.12 1 ARMENTEROS68C HDBC K−N → � ππ1For about 3/4 of this, the � π system has I = 0 and is almost entirely �(1520). For therest, the � π has I = 1, whih is about what is expeted from the known �(1775) →�(1385)π rate, as seen in �ππ.�(NK∗(892), S=1/2,D-wave)/�total �12/��(NK∗(892), S=1/2,D-wave)/�total �12/��(NK∗(892), S=1/2,D-wave)/�total �12/��(NK∗(892), S=1/2,D-wave)/�total �12/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,D-wave)/�total �13/��(NK∗(892), S=3/2,D-wave)/�total �13/��(NK∗(892), S=3/2,D-wave)/�total �13/��(NK∗(892), S=3/2,D-wave)/�total �13/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.003 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,G-wave)/�total �14/��(NK∗(892), S=3/2,G-wave)/�total �14/��(NK∗(892), S=3/2,G-wave)/�total �14/��(NK∗(892), S=3/2,G-wave)/�total �14/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel

WEIGHTED AVERAGE
0.295±0.012 (Error scaled by 1.4)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

DEVENISH 74B 0.6
VANHORN 75 DPWA 0.1
BAILLON 75 IPWA 5.0
GOPAL 77 DPWA 0.2
ZHANG 13A DPWA 2.3

χ2

       8.2
(Confidence Level = 0.083)

0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.51From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → � (1775)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1775)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1775)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1775)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT0.293±0.013 OUR FIT0.293±0.013 OUR FIT0.293±0.013 OUR FIT0.293±0.013 OUR FIT Error inludes sale fator of 1.8.0.295±0.012 OUR AVERAGE0.295±0.012 OUR AVERAGE0.295±0.012 OUR AVERAGE0.295±0.012 OUR AVERAGE Signs on measurements were ignored. Error inludessale fator of 1.4. See the ideogram below.
−0.31 ±0.01 ZHANG 13A DPWA Multihannel
−0.28 ±0.03 GOPAL 77 DPWA KN multihannel
−0.25 ±0.02 BAILLON 75 IPWA KN → �π
−0.28 +0.04

−0.05 VANHORN 75 DPWA K−p → �π0
−0.259±0.048 DEVENISH 74B Fixed-t dispersion rel.
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.29 or −0.28 1 MARTIN 77 DPWA KN multihannel
−0.30 DEBELLEFON 76 IPWA K−p → �π01The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.(�i�f )1/2/�total in NK → �(1775) → �π(�i�f )1/2/�total inNK → � (1775)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1775)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1775)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1775)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT0.090±0.009 OUR FIT0.090±0.009 OUR FIT0.090±0.009 OUR FIT0.090±0.009 OUR FIT Error inludes sale fator of 1.4.0.090±0.011 OUR AVERAGE0.090±0.011 OUR AVERAGE0.090±0.011 OUR AVERAGE0.090±0.011 OUR AVERAGE Signs on measurements were ignored. Error inludessale fator of 1.6. See the ideogram below.+0.08 ±0.01 ZHANG 13A DPWA Multihannel+0.13 ±0.02 GOPAL 77 DPWA KN multihannel0.09 ±0.01 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •+0.08 or +0.08 1 MARTIN 77 DPWA KN multihannel



1758175817581758BaryonPartile Listings� (1775),� (1840)
WEIGHTED AVERAGE
0.090±0.011 (Error scaled by 1.6)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

KANE 74 DPWA 0.0
GOPAL 77 DPWA 4.0
ZHANG 13A DPWA 1.0

χ2

       5.0
(Confidence Level = 0.082)

0.05 0.1 0.15 0.2 0.25(�i�f )1/2/�total in NK → �(1775) → � π1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.(�i�f )1/2/�total inNK → � (1775)→ � (1385)π , D-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (1775)→ � (1385)π , D-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (1775)→ � (1385)π , D-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (1775)→ � (1385)π , D-wave (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT0.155±0.024 OUR AVERAGE0.155±0.024 OUR AVERAGE0.155±0.024 OUR AVERAGE0.155±0.024 OUR AVERAGE Signs on measurements were ignored. Error inludessale fator of 3.5. See the ideogram below.
−0.12 ±0.01 ZHANG 13A DPWA Multihannel
−0.184±0.011 1 CAMERON 78 DPWA K−p → �(1385)π+0.20 ±0.02 PREVOST 74 DPWA K−N → �(1385)π
• • • We do not use the following data for averages, �ts, limits, et. • • •0.32 ±0.06 SIMS 68 DBC K−N → �ππ0.24 ±0.03 ARMENTEROS67C HBC K−p → �ππ

WEIGHTED AVERAGE
0.155±0.024 (Error scaled by 3.5)

PREVOST 74 DPWA 5.0
CAMERON 78 DPWA 6.9
ZHANG 13A DPWA 12.3

χ2

      24.3
(Confidence Level < 0.0001)

0.05 0.1 0.15 0.2 0.25 0.3(�i�f )1/2/�total in NK → �(1775) → �(1385)π , D-wave1The CAMERON 78 upper limit on G-wave deay is 0.03.(�i�f )1/2/�total inNK → � (1775)→ �(1520)π , P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → � (1775)→ �(1520)π , P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → � (1775)→ �(1520)π , P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → � (1775)→ �(1520)π , P-wave (�1�8)1/2/�VALUE DOCUMENT ID TECN COMMENT0.10 ±0.06 OUR FIT0.10 ±0.06 OUR FIT0.10 ±0.06 OUR FIT0.10 ±0.06 OUR FIT Error inludes sale fator of 11.5.0.20 ±0.07 OUR AVERAGE0.20 ±0.07 OUR AVERAGE0.20 ±0.07 OUR AVERAGE0.20 ±0.07 OUR AVERAGE Signs on measurements were ignored. Error inludessale fator of 10.7. See the ideogram below.
−0.06 ±0.01 ZHANG 13A DPWA Multihannel
−0.305±0.010 1 CAMERON 77 DPWA K−p → �(1520)π00.31 ±0.02 BARLETTA 72 DPWA K−p → �(1520)π00.27 ±0.03 ARMENTEROS65C HBC K−p → �(1520)π01This rate ombines P-wave- and F-wave deays. The CAMERON 77 results for theseparate P-wave- and F-wave deays are −0.303 ± 0.010 and −0.037 ± 0.014. Thepublished signs have been hanged here to be in aord with the baryon-�rst onvention.

WEIGHTED AVERAGE
0.20±0.07 (Error scaled by 11.)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

ARMENTEROS 65C HBC 5.4
BARLETTA 72 DPWA 30.2
CAMERON 77 DPWA 110.0
ZHANG 13A DPWA 196.3

χ2

     341.9
(Confidence Level < 0.0001)

0 0.1 0.2 0.3 0.4 0.5 0.6(�i�f )1/2/�total in NK → �(1775) → �(1520)π , P-wave(�i�f )1/2/�total inNK → � (1775)→ �(1232)K ,D-wave (�1�10)1/2/�(�i�f )1/2/�total inNK → � (1775)→ �(1232)K ,D-wave (�1�10)1/2/�(�i�f )1/2/�total inNK → � (1775)→ �(1232)K ,D-wave (�1�10)1/2/�(�i�f )1/2/�total inNK → � (1775)→ �(1232)K ,D-wave (�1�10)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.06±0.03+0.06±0.03+0.06±0.03+0.06±0.03 ZHANG 13A DPWA Multihannel(�i�f )1/2/�total inNK → � (1775)→ NK∗(892), S=1/2 (�1�11)1/2/�(�i�f )1/2/�total inNK → � (1775)→ NK∗(892), S=1/2 (�1�11)1/2/�(�i�f )1/2/�total inNK → � (1775)→ NK∗(892), S=1/2 (�1�11)1/2/�(�i�f )1/2/�total inNK → � (1775)→ NK∗(892), S=1/2 (�1�11)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.04±0.01+0.04±0.01+0.04±0.01+0.04±0.01 ZHANG 13A DPWA Multihannel(�i�f )1/2/�total inNK → � (1775)→ NK∗(892), S=3/2,D-wave(�1�13)1/2/�(�i�f )1/2/�total inNK → � (1775)→ NK∗(892), S=3/2,D-wave(�1�13)1/2/�(�i�f )1/2/�total inNK → � (1775)→ NK∗(892), S=3/2,D-wave(�1�13)1/2/�(�i�f )1/2/�total inNK → � (1775)→ NK∗(892), S=3/2,D-wave(�1�13)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.04±0.01+0.04±0.01+0.04±0.01+0.04±0.01 ZHANG 13A DPWA Multihannel� (1775) REFERENCES� (1775) REFERENCES� (1775) REFERENCES� (1775) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPCAMERON 78 NP B143 189 W. Cameron et al. (RHEL, LOIC) IJPCAMERON 77 NP B131 399 W. Cameron et al. (RHEL, LOIC) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPDEBELLEFON 76 NP B109 129 A. de Bellefon, A. Berthon (CDEF) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPDEVENISH 74B NP B81 330 R.C.E. Devenish, C.D. Froggatt, B.R. Martin (DESY+)KANE 74 LBL-2452 D.F. Kane (LBL) IJPPREVOST 74 NP B69 246 J. Prevost et al. (SACL, CERN, HEID)BARLETTA 72 NP B40 45 W.A. Barletta (EFI) IJPAlso PRL 17 841 S. Fenster et al. (CHIC, ANL, CERN) IJPARMENTEROS 68C NP B8 216 R. Armenteros et al. (CERN, HEID, SACL) ISIMS 68 PRL 21 1413 W.H. Sims et al. (FSU, TUFTS, BRAN)ARMENTEROS 67C ZPHY 202 486 R. Armenteros et al. (CERN, HEID, SACL)UHLIG 67 PR 155 1448 R.P. Uhlig et al. (UMD, NRL)ARMENTEROS 65C PL 19 338 R. Armenteros et al. (CERN, HEID, SACL) IJPGALTIERI 63 PL 6 296 A. Galtieri, A. Hussain, R. Tripp (LRL) IJ� (1840) 3/2+ I (JP ) = 1(32+) Status: ∗OMITTED FROM SUMMARY TABLEFor the time being, we list together here all resonane laims in theP13 wave between 1700 and 1900 MeV.� (1840) MASS� (1840) MASS� (1840) MASS� (1840) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 1840 OUR ESTIMATE≈ 1840 OUR ESTIMATE≈ 1840 OUR ESTIMATE≈ 1840 OUR ESTIMATE1798 or 1802 1 MARTIN 77 DPWA KN multihannel1720± 30 2 BAILLON 75 IPWA KN → �π1925±200 VANHORN 75 DPWA K−p → �π01840± 10 LANGBEIN 72 IPWA KN multihannel� (1840) WIDTH� (1840) WIDTH� (1840) WIDTH� (1840) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT93 or 93 1 MARTIN 77 DPWA KN multihannel120±30 2 BAILLON 75 IPWA KN → �π65+50

−20 VANHORN 75 DPWA K−p → �π0120±10 LANGBEIN 72 IPWA KN multihannel



1759175917591759See key on page 885 BaryonPartile Listings� (1840),� (1880)� (1840) DECAY MODES� (1840) DECAY MODES� (1840) DECAY MODES� (1840) DECAY MODESMode�1 NK�2 �π�3 � π � (1840) BRANCHING RATIOS� (1840) BRANCHING RATIOS� (1840) BRANCHING RATIOS� (1840) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0 or 0 1 MARTIN 77 DPWA KN multihannel0.37±0.13 LANGBEIN 72 IPWA KN multihannel(�i�f )1/2/�total inNK → � (1840)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1840)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1840)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1840)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.03 or +0.03 1 MARTIN 77 DPWA KN multihannel+0.11 ±0.02 2 BAILLON 75 IPWA KN → �π+0.06 ±0.04 VANHORN 75 DPWA K−p → �π0+0.122±0.078 DEVENISH 74B Fixed-t dispersion rel.0.20 ±0.04 LANGBEIN 72 IPWA KN multihannel(�i�f )1/2/�total inNK → � (1840)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1840)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1840)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1840)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.04 or −0.04 1 MARTIN 77 DPWA KN multihannel0.15±0.04 LANGBEIN 72 IPWA KN multihannel� (1840) FOOTNOTES� (1840) FOOTNOTES� (1840) FOOTNOTES� (1840) FOOTNOTES1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2 From solution 1 of BAILLON 75; not present in solution 2.� (1840) REFERENCES� (1840) REFERENCES� (1840) REFERENCES� (1840) REFERENCESMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPDEVENISH 74B NP B81 330 R.C.E. Devenish, C.D. Froggatt, B.R. Martin (DESY+)LANGBEIN 72 NP B47 477 W. Langbein, F. Wagner (MPIM) IJP� (1880) 1/2+ I (JP ) = 1(12+) Status: ∗∗OMITTED FROM SUMMARY TABLEA P11 resonane is suggested by several partial-wave analyses, butwith wide variations in the mass and other parameters. We list hereall laims whih lie well above the P11 �(1770).� (1880) POLE POSITION� (1880) POLE POSITION� (1880) POLE POSITION� (1880) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1776 ZHANG 13A DPWA Multihannel
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •270 ZHANG 13A DPWA Multihannel� (1880) MASS� (1880) MASS� (1880) MASS� (1880) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 1880 OUR ESTIMATE≈ 1880 OUR ESTIMATE≈ 1880 OUR ESTIMATE≈ 1880 OUR ESTIMATE1821±17 ZHANG 13A DPWA Multihannel1826±20 GOPAL 80 DPWA KN → K N1870±10 CAMERON 78B DPWA K−p → NK∗1847 or 1863 1 MARTIN 77 DPWA KN multihannel1960±30 2 BAILLON 75 IPWA KN → �π1985±50 VANHORN 75 DPWA K−p → �π01898 3 LEA 73 DPWA Multihannel K-matrix
∼ 1850 ARMENTEROS70 IPWA KN → K N1950±50 BARBARO-... 70 DPWA K−N → �π1920±30 LITCHFIELD 70 DPWA K−N → �π1850 BAILEY 69 DPWA KN → K N1882±40 SMART 68 DPWA K−N → �π

� (1880) WIDTH� (1880) WIDTH� (1880) WIDTH� (1880) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT300± 59 ZHANG 13A DPWA Multihannel86± 15 GOPAL 80 DPWA KN → K N80± 10 CAMERON 78B DPWA K−p → NK∗216 or 220 1 MARTIN 77 DPWA KN multihannel260± 40 2 BAILLON 75 IPWA KN → �π220±140 VANHORN 75 DPWA K−p → �π0222 3 LEA 73 DPWA Multihannel K-matrix
∼ 30 ARMENTEROS70 IPWA KN → K N200± 50 BARBARO-... 70 DPWA K−N → �π170± 40 LITCHFIELD 70 DPWA K−N → �π200 BAILEY 69 DPWA KN → K N222±150 SMART 68 DPWA K−N → �π� (1880) DECAY MODES� (1880) DECAY MODES� (1880) DECAY MODES� (1880) DECAY MODESMode Fration (�i /�)�1 NK�2 �π�3 � π�4 �(1520)π , D-wave ( 2.0±1.0) %�5 NK∗(892), S=1/2, P-wave�6 NK∗(892), S=3/2, P-wave�7 �(1232)K , P-wave (39 ±8 ) %� (1880) BRANCHING RATIOS� (1880) BRANCHING RATIOS� (1880) BRANCHING RATIOS� (1880) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.10±0.03 ZHANG 13A DPWA Multihannel0.06±0.02 GOPAL 80 DPWA KN → K N0.27 or 0.27 1 MARTIN 77 DPWA KN multihannel0.31 3 LEA 73 DPWA Multihannel K-matrix0.20 ARMENTEROS70 IPWA KN → K N0.22 BAILEY 69 DPWA KN → K N(�i�f )1/2/�total inNK → � (1880)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1880)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1880)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1880)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.24 or −0.24 1 MARTIN 77 DPWA KN multihannel
−0.12 ±0.02 2 BAILLON 75 IPWA KN → �π+0.05 +0.07

−0.02 VANHORN 75 DPWA K−p → �π0
−0.169±0.119 DEVENISH 74B Fixed-t dispersion rel.
−0.30 3 LEA 73 DPWA Multihannel K-matrix
−0.09 ±0.04 BARBARO-... 70 DPWA K−N → �π
−0.14 ±0.03 LITCHFIELD 70 DPWA K−N → �π
−0.11 ±0.03 SMART 68 DPWA K−N → �π(�i�f )1/2/�total inNK → � (1880)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1880)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1880)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1880)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.30 or +0.29 1 MARTIN 77 DPWA KN multihannelnot seen 3 LEA 73 DPWA Multihannel K-matrix�(�(1520)π ,D-wave)/�total �4/��(�(1520)π ,D-wave)/�total �4/��(�(1520)π ,D-wave)/�total �4/��(�(1520)π ,D-wave)/�total �4/�VALUE DOCUMENT ID TECN COMMENT0.02±0.010.02±0.010.02±0.010.02±0.01 ZHANG 13A DPWA Multihannel(�i�f )1/2/�total inNK → � (1880)→ NK∗(892), S=1/2,P-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (1880)→ NK∗(892), S=1/2,P-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (1880)→ NK∗(892), S=1/2,P-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (1880)→ NK∗(892), S=1/2,P-wave (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.05±0.03 4 CAMERON 78B DPWA K−p → NK∗(�i�f )1/2/�total inNK → � (1880)→ NK∗(892), S=3/2,P-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → � (1880)→ NK∗(892), S=3/2,P-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → � (1880)→ NK∗(892), S=3/2,P-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → � (1880)→ NK∗(892), S=3/2,P-wave (�1�6)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.11±0.03 CAMERON 78B DPWA K−p → NK∗�(�(1232)K , P-wave)/�total �7/��(�(1232)K , P-wave)/�total �7/��(�(1232)K , P-wave)/�total �7/��(�(1232)K , P-wave)/�total �7/�VALUE DOCUMENT ID TECN COMMENT0.39±0.080.39±0.080.39±0.080.39±0.08 ZHANG 13A DPWA Multihannel� (1880) FOOTNOTES� (1880) FOOTNOTES� (1880) FOOTNOTES� (1880) FOOTNOTES1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2 From solution 1 of BAILLON 75; not present in solution 2.3Only unonstrained states from table 1 of LEA 73 are listed.4The published sign has been hanged to be in aord with the baryon-�rst onvention.



1760176017601760BaryonPartile Listings� (1880),� (1900),� (1915)� (1880) REFERENCES� (1880) REFERENCES� (1880) REFERENCES� (1880) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPCAMERON 78B NP B146 327 W. Cameron et al. (RHEL, LOIC) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPDEVENISH 74B NP B81 330 R.C.E. Devenish, C.D. Froggatt, B.R. Martin (DESY+)LEA 73 NP B56 77 A.T. Lea et al. (RHEL, LOUC, GLAS, AARH) IJPARMENTEROS 70 Duke Conf. 123 R. Armenteros et al. (CERN, HEID, SACL) IJPHyperon Resonanes, 1970BARBARO-... 70 Duke Conf. 173 A. Barbaro-Galtieri (LRL) IJPHyperon Resonanes, 1970LITCHFIELD 70 NP B22 269 P.J. Lith�eld (RHEL) IJPBAILEY 69 Thesis UCRL 50617 J.M. Bailey (LLL) IJPSMART 68 PR 169 1330 W.M. Smart (LRL) IJP� (1900) 1/2− I (JP ) = 1(12−) Status: ∗OMITTED FROM SUMMARY TABLE� (1900) MASS� (1900) MASS� (1900) MASS� (1900) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1900±211900±211900±211900±21 ZHANG 13A DPWA Multihannel�(1900) WIDTH�(1900) WIDTH�(1900) WIDTH�(1900) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT191±47191±47191±47191±47 ZHANG 13A DPWA Multihannel� (1900) DECAY MODES� (1900) DECAY MODES� (1900) DECAY MODES� (1900) DECAY MODESMode Fration (�i /�)�1 NK (67±17) %�2 � π (10± 5) %� (1900) BRANCHING RATIOS� (1900) BRANCHING RATIOS� (1900) BRANCHING RATIOS� (1900) BRANCHING RATIOS�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.67±0.170.67±0.170.67±0.170.67±0.17 ZHANG 13A DPWA Multihannel�(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.10±0.050.10±0.050.10±0.050.10±0.05 ZHANG 13A DPWA Multihannel� (1900) REFERENCES� (1900) REFERENCES� (1900) REFERENCES� (1900) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)� (1915) 5/2+ I (JP ) = 1(52+) Status: ∗∗∗∗Disovered by COOL 66. For results published before 1974 (they arenow obsolete), see our 1982 edition Physis Letters 111B111B111B111B 1 (1982).This entry only inludes results from partial-wave analyses. Parame-ters of peaks seen in ross setions and invariant-mass distributionsin this region used to be listed in in a separate entry immediatelyfollowing. They may be found in our 1986 edition Physis Letters170B170B170B170B 1 (1986). � (1915) POLE POSITION� (1915) POLE POSITION� (1915) POLE POSITION� (1915) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT1890+3

−21890+3
−21890+3
−21890+3
−2 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1897 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT97+4

−697+4
−697+4
−697+4
−6 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •133 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.

� (1915) POLE RESIDUES� (1915) POLE RESIDUES� (1915) POLE RESIDUES� (1915) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → � (1915) → NKNormalized residue in NK → � (1915) → NKNormalized residue in NK → � (1915) → NKNormalized residue in NK → � (1915) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0391 −15 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1915) → � πNormalized residue in NK → � (1915) → � πNormalized residue in NK → � (1915) → � πNormalized residue in NK → � (1915) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.157 157 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1915) → �πNormalized residue in NK → � (1915) → �πNormalized residue in NK → � (1915) → �πNormalized residue in NK → � (1915) → �πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0757 166 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1915) → � KNormalized residue in NK → � (1915) → � KNormalized residue in NK → � (1915) → � KNormalized residue in NK → � (1915) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.002 −88 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1915) → � (1385)π , P-waveNormalized residue in NK → �(1915) → � (1385)π , P-waveNormalized residue in NK → �(1915) → � (1385)π , P-waveNormalized residue in NK → �(1915) → � (1385)π , P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0724 161 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → �(1915) → � (1385)π , F-waveNormalized residue in NK → �(1915) → � (1385)π , F-waveNormalized residue in NK → �(1915) → � (1385)π , F-waveNormalized residue in NK → �(1915) → � (1385)π , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0162 −163 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1915) → NK∗(892), S=1/2 , F-waveNormalized residue in NK → � (1915) → NK∗(892), S=1/2 , F-waveNormalized residue in NK → � (1915) → NK∗(892), S=1/2 , F-waveNormalized residue in NK → � (1915) → NK∗(892), S=1/2 , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.00476 4 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1915) → NK∗(892), S=3/2 , P-waveNormalized residue in NK → � (1915) → NK∗(892), S=3/2 , P-waveNormalized residue in NK → � (1915) → NK∗(892), S=3/2 , P-waveNormalized residue in NK → � (1915) → NK∗(892), S=3/2 , P-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0494 51 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (1915) → NK∗(892), S=3/2 , F-waveNormalized residue in NK → � (1915) → NK∗(892), S=3/2 , F-waveNormalized residue in NK → � (1915) → NK∗(892), S=3/2 , F-waveNormalized residue in NK → � (1915) → NK∗(892), S=3/2 , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.000314 16 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.� (1915) MASS� (1915) MASS� (1915) MASS� (1915) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1900 to 1935 (≈ 1915) OUR ESTIMATE1900 to 1935 (≈ 1915) OUR ESTIMATE1900 to 1935 (≈ 1915) OUR ESTIMATE1900 to 1935 (≈ 1915) OUR ESTIMATE1920± 7 ZHANG 13A DPWA Multihannel1937±20 ALSTON-... 78 DPWA KN → K N1894± 5 1 CORDEN 77C K−n → � π1909± 5 1 CORDEN 77C K−n → � π1920±10 GOPAL 77 DPWA KN multihannel1900± 4 2 CORDEN 76 DPWA K−n → �π−1920±30 BAILLON 75 IPWA KN → �π1914±10 HEMINGWAY 75 DPWA K−p → K N1920+15

−20 VANHORN 75 DPWA K−p → �π01920± 5 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •not seen DECLAIS 77 DPWA KN → K N1925 or 1933 3 MARTIN 77 DPWA KN multihannel1915 DEBELLEFON 76 IPWA K−p → �π01The two entries for CORDEN 77C are from two di�erent aeptable solutions.2Preferred solution 3; see CORDEN 76 for other possibilities.



1761176117611761See key on page 885 BaryonPartile Listings� (1915)3The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.� (1915) WIDTH� (1915) WIDTH� (1915) WIDTH� (1915) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT80 to 160 (≈ 120) OUR ESTIMATE80 to 160 (≈ 120) OUR ESTIMATE80 to 160 (≈ 120) OUR ESTIMATE80 to 160 (≈ 120) OUR ESTIMATE149±17 ZHANG 13A DPWA Multihannel161±20 ALSTON-... 78 DPWA KN → K N107±14 1 CORDEN 77C K−n → � π85±13 1 CORDEN 77C K−n → � π130±10 GOPAL 77 DPWA KN multihannel75±14 2 CORDEN 76 DPWA K−n → �π−70±20 BAILLON 75 IPWA KN → �π85±15 HEMINGWAY 75 DPWA K−p → K N102±18 VANHORN 75 DPWA K−p → �π0162±25 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •171 or 173 3 MARTIN 77 DPWA KN multihannel60 DEBELLEFON 76 IPWA K−p → �π01The two entries for CORDEN 77C are from two di�erent aeptable solutions.2Preferred solution 3; see CORDEN 76 for other possibilities.3The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.� (1915) DECAY MODES� (1915) DECAY MODES� (1915) DECAY MODES� (1915) DECAY MODESMode Fration (�i /�)�1 NK 5{15 %�2 �π seen�3 � π seen�4 � K�5 � (1385)π , P-wave�6 � (1385)π , F-wave�7 � (1385)π <5 %�8 � (1385)π , P-wave�9 � (1385)π , F-wave�10 NK∗(892), S=1/2, F-wave�11 NK∗(892), S=3/2, P-wave�12 NK∗(892), S=3/2, F-wave� (1915) BRANCHING RATIOS� (1915) BRANCHING RATIOS� (1915) BRANCHING RATIOS� (1915) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.05 to 0.15 OUR ESTIMATE0.05 to 0.15 OUR ESTIMATE0.05 to 0.15 OUR ESTIMATE0.05 to 0.15 OUR ESTIMATE0.026±0.004 ZHANG 13A DPWA Multihannel0.03 ±0.02 1 GOPAL 80 DPWA KN → K N0.14 ±0.05 ALSTON-... 78 DPWA KN → K N0.11 ±0.04 HEMINGWAY 75 DPWA K−p → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.036 2 KAMANO 15 DPWA Multihannel0.05 ±0.03 GOPAL 77 DPWA See GOPAL 800.08 or 0.08 3 MARTIN 77 DPWA KN multihannel1The mass and width are �xed to the GOPAL 77 values due to the low elastiity.2 From the preferred solution A in KAMANO 15.3The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.�(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.127 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� π

)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.678 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� K)/�total �4/��(� K)/�total �4/��(� K)/�total �4/��(� K)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π , P-wave)/�total �5/��(� (1385)π , P-wave)/�total �5/��(� (1385)π , P-wave)/�total �5/��(� (1385)π , P-wave)/�total �5/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.112 1 KAMANO 15 DPWA Multihannel

1 From the preferred solution A in KAMANO 15.�(� (1385)π , F-wave)/�total �6/��(� (1385)π , F-wave)/�total �6/��(� (1385)π , F-wave)/�total �6/��(� (1385)π , F-wave)/�total �6/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.004 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2, F-wave)/�total �10/��(NK∗(892), S=1/2, F-wave)/�total �10/��(NK∗(892), S=1/2, F-wave)/�total �10/��(NK∗(892), S=1/2, F-wave)/�total �10/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.001 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2,P-wave)/�total �11/��(NK∗(892), S=3/2,P-wave)/�total �11/��(NK∗(892), S=3/2,P-wave)/�total �11/��(NK∗(892), S=3/2,P-wave)/�total �11/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.042 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2, F-wave)/�total �12/��(NK∗(892), S=3/2, F-wave)/�total �12/��(NK∗(892), S=3/2, F-wave)/�total �12/��(NK∗(892), S=3/2, F-wave)/�total �12/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → � (1915)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1915)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1915)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1915)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.09 ±0.03 GOPAL 77 DPWA KN multihannel
−0.10 ±0.01 1 CORDEN 76 DPWA K−n → �π−
−0.06 ±0.02 BAILLON 75 IPWA KN → �π
−0.09 ±0.02 VANHORN 75 DPWA K−p → �π0
−0.087±0.056 DEVENISH 74B Fixed-t dispersion rel.
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.09 or −0.09 2 MARTIN 77 DPWA KN multihannel
−0.10 DEBELLEFON 76 IPWA K−p → �π01Preferred solution 3; see CORDEN 76 for other possibilities.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.(�i�f )1/2/�total inNK → � (1915)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1915)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1915)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1915)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.14±0.01 ZHANG 13A DPWA Multihannel
−0.17±0.01 1 CORDEN 77C K−n → � π

−0.15±0.02 1 CORDEN 77C K−n → � π

−0.19±0.03 GOPAL 77 DPWA KN multihannel
−0.16±0.03 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.05 or −0.05 2 MARTIN 77 DPWA KN multihannel1The two entries for CORDEN 77C are from two di�erent aeptable solutions.2The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.(�i�f )1/2/�total inNK → � (1915)→ � (1385)π , P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → � (1915)→ � (1385)π , P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → � (1915)→ � (1385)π , P-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → � (1915)→ � (1385)π , P-wave (�1�8)1/2/�VALUE DOCUMENT ID TECN COMMENT
<0.01 CAMERON 78 DPWA K−p → �(1385)π(�i�f )1/2/�total inNK → � (1915)→ � (1385)π , F-wave (�1�9)1/2/�(�i�f )1/2/�total inNK → � (1915)→ � (1385)π , F-wave (�1�9)1/2/�(�i�f )1/2/�total inNK → � (1915)→ � (1385)π , F-wave (�1�9)1/2/�(�i�f )1/2/�total inNK → � (1915)→ � (1385)π , F-wave (�1�9)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.06 ±0.02 ZHANG 13A DPWA Multihannel+0.039±0.009 1 CAMERON 78 DPWA K−p → �(1385)π1The published sign has been hanged to be in aord with the baryon-�rst onvention.� (1915) REFERENCES� (1915) REFERENCES� (1915) REFERENCES� (1915) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)PDG 86 PL 170B 1 M. Aguilar-Benitez et al. (CERN, CIT+)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPALSTON-... 78 PR D18 182 M. Alston-Garnjost et al. (LBL, MTHO+) IJPAlso PRL 38 1007 M. Alston-Garnjost et al. (LBL, MTHO+) IJPCAMERON 78 NP B143 189 W. Cameron et al. (RHEL, LOIC) IJPCORDEN 77C NP B125 61 M.J. Corden et al. (BIRM) IJPDECLAIS 77 CERN 77-16 Y. Delais et al. (CAEN, CERN) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPCORDEN 76 NP B104 382 M.J. Corden et al. (BIRM) IJPDEBELLEFON 76 NP B109 129 A. de Bellefon, A. Berthon (CDEF) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPHEMINGWAY 75 NP B91 12 R.J. Hemingway et al. (CERN, HEIDH, MPIM) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPDEVENISH 74B NP B81 330 R.C.E. Devenish, C.D. Froggatt, B.R. Martin (DESY+)KANE 74 LBL-2452 D.F. Kane (LBL) IJPCOOL 66 PRL 16 1228 R.L. Cool et al. (BNL)



1762176217621762Baryon Partile Listings� (1915), � (1940), � (1940)� (1940) 3/2+ I (JP ) = 1(32+) Status: ∗OMITTED FROM SUMMARY TABLE� (1940) MASS� (1940) MASS� (1940) MASS� (1940) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1941±181941±181941±181941±18 ZHANG 13A DPWA Multihannel�(1945) WIDTH�(1945) WIDTH�(1945) WIDTH�(1945) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT400±49400±49400±49400±49 ZHANG 13A DPWA Multihannel� (1940) DECAY MODES� (1940) DECAY MODES� (1940) DECAY MODES� (1940) DECAY MODESMode Fration (�i /�)�1 NK (13.0±2.0) %�2 � π ( 4.0±2.0) %�3 � (1385)π , P-wave (22 ±7 ) %�4 �(1520)π , S-wave ( 5.0±2.0) %� (1940) BRANCHING RATIOS� (1940) BRANCHING RATIOS� (1940) BRANCHING RATIOS� (1940) BRANCHING RATIOS�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.13±0.020.13±0.020.13±0.020.13±0.02 ZHANG 13A DPWA Multihannel�(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/��(� π
)/�total �2/�VALUE DOCUMENT ID TECN COMMENT0.04±0.020.04±0.020.04±0.020.04±0.02 ZHANG 13A DPWA Multihannel�(� (1385)π , P-wave)/�total �3/��(� (1385)π , P-wave)/�total �3/��(� (1385)π , P-wave)/�total �3/��(� (1385)π , P-wave)/�total �3/�VALUE DOCUMENT ID TECN COMMENT0.22±0.070.22±0.070.22±0.070.22±0.07 ZHANG 13A DPWA Multihannel�(�(1520)π , S-wave)/�total �4/��(�(1520)π , S-wave)/�total �4/��(�(1520)π , S-wave)/�total �4/��(�(1520)π , S-wave)/�total �4/�VALUE DOCUMENT ID TECN COMMENT0.05±0.020.05±0.020.05±0.020.05±0.02 ZHANG 13A DPWA Multihannel� (1940) REFERENCES� (1940) REFERENCES� (1940) REFERENCES� (1940) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)� (1940) 3/2− I (JP ) = 1(32−) Status: ∗∗∗For results published before 1974 (they are now obsolete), see our1982 edition Physis Letters 111B111B111B111B 1 (1982).Not all analyses require this state. It is not required by the GOYAL 77analysis of K− n → (�π)− nor by the GOPAL 80 analysis ofK− n → K− n. See also HEMINGWAY 75.� (1940) MASS� (1940) MASS� (1940) MASS� (1940) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT1900 to 1950 (≈ 1940) OUR ESTIMATE1900 to 1950 (≈ 1940) OUR ESTIMATE1900 to 1950 (≈ 1940) OUR ESTIMATE1900 to 1950 (≈ 1940) OUR ESTIMATE1920±50 GOPAL 77 DPWA KN multihannel1950±30 BAILLON 75 IPWA KN → �π1949+40

−60 VANHORN 75 DPWA K−p → �π01935±80 KANE 74 DPWA K−p → � π1940±20 LITCHFIELD 74B DPWA K−p → �(1520)π01950±20 LITCHFIELD 74C DPWA K−p → �(1232)K
• • • We do not use the following data for averages, �ts, limits, et. • • •1886 or 1893 1 MARTIN 77 DPWA KN multihannel1940 DEBELLEFON 76 IPWA K−p → �π0, F17wave� (1940) WIDTH� (1940) WIDTH� (1940) WIDTH� (1940) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT150 to 300 (≈ 220) OUR ESTIMATE150 to 300 (≈ 220) OUR ESTIMATE150 to 300 (≈ 220) OUR ESTIMATE150 to 300 (≈ 220) OUR ESTIMATE170±25 CAMERON 78B DPWA K−p → NK∗300±80 GOPAL 77 DPWA KN multihannel150±75 BAILLON 75 IPWA KN → �π160+70

−40 VANHORN 75 DPWA K−p → �π0330±80 KANE 74 DPWA K−p → � π60±20 LITCHFIELD 74B DPWA K−p → �(1520)π0

70+30
−20 LITCHFIELD 74C DPWA K−p → �(1232)K

• • • We do not use the following data for averages, �ts, limits, et. • • •157 or 159 1 MARTIN 77 DPWA KN multihannel� (1940) DECAY MODES� (1940) DECAY MODES� (1940) DECAY MODES� (1940) DECAY MODESMode Fration (�i /�)�1 NK <20 %�2 �π seen�3 � π seen�4 � (1385)π seen�5 � (1385)π , S-wave�6 �(1520)π seen�7 �(1520)π , P-wave�8 �(1520)π , F-wave�9 �(1232)K seen�10 �(1232)K , S-wave�11 �(1232)K , D-wave�12 NK∗(892) seen�13 NK∗(892), S=3/2, S-wave� (1940) BRANCHING RATIOS� (1940) BRANCHING RATIOS� (1940) BRANCHING RATIOS� (1940) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT
<0.2 OUR ESTIMATE<0.2 OUR ESTIMATE<0.2 OUR ESTIMATE<0.2 OUR ESTIMATE
<0.04 GOPAL 77 DPWA KN multihannel0.14 or 0.13 1 MARTIN 77 DPWA KN multihannel(�i�f )1/2/�total inNK → � (1940)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.06 ±0.03 GOPAL 77 DPWA KN multihannel
−0.04 ±0.02 BAILLON 75 IPWA KN → �π
−0.05 +0.03

−0.02 VANHORN 75 DPWA K−p → �π0
−0.153±0.070 DEVENISH 74B Fixed-t dispersion rel.
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.15 or −0.14 1 MARTIN 77 DPWA KN multihannel(�i�f )1/2/�total inNK → � (1940)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1940)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1940)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (1940)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.08±0.04 GOPAL 77 DPWA KN multihannel
−0.14±0.04 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •+0.16 or +0.16 1 MARTIN 77 DPWA KN multihannel(�i�f )1/2/�total inNK → � (1940)→ �(1520)π , P-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1520)π , P-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1520)π , P-wave (�1�7)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1520)π , P-wave (�1�7)1/2/�VALUE DOCUMENT ID TECN COMMENT
< 0.03 CAMERON 77 DPWA K−p → �(1520)π0
−0.11±0.04 LITCHFIELD 74B DPWA K−p → �(1520)π0(�i�f )1/2/�total inNK → � (1940)→ �(1520)π , F-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1520)π , F-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1520)π , F-wave (�1�8)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1520)π , F-wave (�1�8)1/2/�VALUE DOCUMENT ID TECN COMMENT0.062±0.021 CAMERON 77 DPWA K−p → �(1520)π0

−0.08 ±0.04 LITCHFIELD 74B DPWA K−p → �(1520)π0(�i�f )1/2/�total inNK → � (1940)→ �(1232)K , S-wave (�1�10)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1232)K , S-wave (�1�10)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1232)K , S-wave (�1�10)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1232)K , S-wave (�1�10)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.16±0.05 LITCHFIELD 74C DPWA K−p → �(1232)K(�i�f )1/2/�total inNK → � (1940)→ �(1232)K ,D-wave (�1�11)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1232)K ,D-wave (�1�11)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1232)K ,D-wave (�1�11)1/2/�(�i�f )1/2/�total inNK → � (1940)→ �(1232)K ,D-wave (�1�11)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.14±0.05 LITCHFIELD 74C DPWA K−p → �(1232)K(�i�f )1/2/�total inNK → � (1940)→ � (1385)π (�1�4)1/2/�(�i�f )1/2/�total inNK → � (1940)→ � (1385)π (�1�4)1/2/�(�i�f )1/2/�total inNK → � (1940)→ � (1385)π (�1�4)1/2/�(�i�f )1/2/�total inNK → � (1940)→ � (1385)π (�1�4)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.066±0.025 2 CAMERON 78 DPWA K−p → �(1385)π(�i�f )1/2/�total inNK → � (1940)→ NK∗(892) (�1�12)1/2/�(�i�f )1/2/�total inNK → � (1940)→ NK∗(892) (�1�12)1/2/�(�i�f )1/2/�total inNK → � (1940)→ NK∗(892) (�1�12)1/2/�(�i�f )1/2/�total inNK → � (1940)→ NK∗(892) (�1�12)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.09±0.02 3 CAMERON 78B DPWA K−p → NK∗� (1940) FOOTNOTES� (1940) FOOTNOTES� (1940) FOOTNOTES� (1940) FOOTNOTES1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2The published sign has been hanged to be in aord with the baryon-�rst onvention.3Upper limits on the D1 and D3 waves are eah 0.03.



1763176317631763See key on page 885 Baryon Partile Listings� (1940), � (2000), � (2030)� (1940) REFERENCES� (1940) REFERENCES� (1940) REFERENCES� (1940) REFERENCESPDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL)CAMERON 78 NP B143 189 W. Cameron et al. (RHEL, LOIC) IJPCAMERON 78B NP B146 327 W. Cameron et al. (RHEL, LOIC) IJPCAMERON 77 NP B131 399 W. Cameron et al. (RHEL, LOIC) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPGOYAL 77 PR D16 2746 D.P. Goyal, A.V. Sodhi (DELH)MARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPDEBELLEFON 76 NP B109 129 A. de Bellefon, A. Berthon (CDEF) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPHEMINGWAY 75 NP B91 12 R.J. Hemingway et al. (CERN, HEIDH, MPIM) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPDEVENISH 74B NP B81 330 R.C.E. Devenish, C.D. Froggatt, B.R. Martin (DESY+)KANE 74 LBL-2452 D.F. Kane (LBL) IJPLITCHFIELD 74B NP B74 19 P.J. Lith�eld et al. (CERN, HEIDH) IJPLITCHFIELD 74C NP B74 39 P.J. Lith�eld et al. (CERN, HEIDH) IJP� (2000) 1/2− I (JP ) = 1(12−) Status: ∗OMITTED FROM SUMMARY TABLEWe list here all reported S11 states lying above the �(1750) S11.ZHANG 13A �nds no evidene for those states.� (2000) MASS� (2000) MASS� (2000) MASS� (2000) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 2000 OUR ESTIMATE≈ 2000 OUR ESTIMATE≈ 2000 OUR ESTIMATE≈ 2000 OUR ESTIMATE1944±15 GOPAL 80 DPWA KN → K N1955±15 GOPAL 77 DPWA KN multihannel1755 or 1834 1 MARTIN 77 DPWA KN multihannel2004±40 VANHORN 75 DPWA K−p → �π0� (2000) WIDTH� (2000) WIDTH� (2000) WIDTH� (2000) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT215±25 GOPAL 80 DPWA KN → K N170±40 GOPAL 77 DPWA KN multihannel413 or 450 1 MARTIN 77 DPWA KN multihannel116±40 VANHORN 75 DPWA K−p → �π0� (2000) DECAY MODES� (2000) DECAY MODES� (2000) DECAY MODES� (2000) DECAY MODESMode�1 NK�2 �π�3 � π�4 �(1520)π�5 NK∗(892), S=1/2, S-wave�6 NK∗(892), S=3/2, D-wave� (2000) BRANCHING RATIOS� (2000) BRANCHING RATIOS� (2000) BRANCHING RATIOS� (2000) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.51±0.05 GOPAL 80 DPWA KN → K N0.44±0.05 GOPAL 77 DPWA See GOPAL 800.62 or 0.57 1 MARTIN 77 DPWA KN multihannel(�i�f )1/2/�total inNK → � (2000)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2000)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2000)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2000)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT0.08±0.03 GOPAL 77 DPWA KN multihannel
−0.19 or −0.18 1 MARTIN 77 DPWA KN multihannelnot seen BAILLON 75 IPWA KN → �π+0.07+0.02

−0.01 VANHORN 75 DPWA K−p → �π0(�i�f )1/2/�total inNK → � (2000)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2000)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2000)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2000)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.20±0.04 GOPAL 77 DPWA KN multihannel+0.26 or +0.24 1 MARTIN 77 DPWA KN multihannel(�i�f )1/2/�total inNK → � (2000)→ �(1520)π (�1�4)1/2/�(�i�f )1/2/�total inNK → � (2000)→ �(1520)π (�1�4)1/2/�(�i�f )1/2/�total inNK → � (2000)→ �(1520)π (�1�4)1/2/�(�i�f )1/2/�total inNK → � (2000)→ �(1520)π (�1�4)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.081±0.021 2 CAMERON 77 DPWA P-wave deay(�i�f )1/2/�total inNK → � (2000)→ NK∗(892), S=1/2, S-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (2000)→ NK∗(892), S=1/2, S-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (2000)→ NK∗(892), S=1/2, S-wave (�1�5)1/2/�(�i�f )1/2/�total inNK → � (2000)→ NK∗(892), S=1/2, S-wave (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.10±0.02 2 CAMERON 78B DPWA K−p → NK∗

(�i�f )1/2/�total inNK → � (2000)→ NK∗(892), S=3/2,D-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → � (2000)→ NK∗(892), S=3/2,D-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → � (2000)→ NK∗(892), S=3/2,D-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → � (2000)→ NK∗(892), S=3/2,D-wave (�1�6)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.07±0.03 CAMERON 78B DPWA K−p → NK∗� (2000) FOOTNOTES� (2000) FOOTNOTES� (2000) FOOTNOTES� (2000) FOOTNOTES1The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner �t.2The published sign has been hanged to be in aord with the baryon-�rst onvention.� (2000) REFERENCES� (2000) REFERENCES� (2000) REFERENCES� (2000) REFERENCESZHANG 13A PR C88 035205 H. Zhang et al. (KSU)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPCAMERON 78B NP B146 327 W. Cameron et al. (RHEL, LOIC) IJPCAMERON 77 NP B131 399 W. Cameron et al. (RHEL, LOIC) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPMARTIN 77 NP B127 349 B.R. Martin, M.K. Pidok, R.G. Moorhouse (LOUC+) IJPAlso NP B126 266 B.R. Martin, M.K. Pidok (LOUC)Also NP B126 285 B.R. Martin, M.K. Pidok (LOUC) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJP� (2030) 7/2+ I (JP ) = 1(72+) Status: ∗∗∗∗Disovered by COOL 66 and by WOHL 66. For most results pub-lished before 1974 (they are now obsolete), see our 1982 editionPhysis Letters 111B111B111B111B 1 (1982).This entry only inludes results from partial-wave analyses. Parame-ters of peaks seen in ross setions and invariant-mass distributionsaround 2030 MeV may be found in our 1984 edition, Reviews ofModern Physis 56565656 S1 (1984).� (2030) POLE POSITION� (2030) POLE POSITION� (2030) POLE POSITION� (2030) POLE POSITIONREAL PARTREAL PARTREAL PARTREAL PARTVALUE (MeV) DOCUMENT ID TECN COMMENT2025+10

− 52025+10
− 52025+10
− 52025+10
− 5 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •1993 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.
−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PARTVALUE (MeV) DOCUMENT ID TECN COMMENT130+ 6

−24130+ 6
−24130+ 6
−24130+ 6
−24 1 KAMANO 15 DPWA Multihannel

• • • We do not use the following data for averages, �ts, limits, et. • • •176 ZHANG 13A DPWA Multihannel1 From the preferred solution A in KAMANO 15.� (2030) POLE RESIDUES� (2030) POLE RESIDUES� (2030) POLE RESIDUES� (2030) POLE RESIDUESThe normalized residue is the residue divided by �pole/2.Normalized residue in NK → � (2030) → NKNormalized residue in NK → � (2030) → NKNormalized residue in NK → � (2030) → NKNormalized residue in NK → � (2030) → NKMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.220 −38 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (2030) → � πNormalized residue in NK → � (2030) → � πNormalized residue in NK → � (2030) → � πNormalized residue in NK → � (2030) → � πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0807 135 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (2030) → �πNormalized residue in NK → � (2030) → �πNormalized residue in NK → � (2030) → �πNormalized residue in NK → � (2030) → �πMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.138 −24 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (2030) → � KNormalized residue in NK → � (2030) → � KNormalized residue in NK → � (2030) → � KNormalized residue in NK → � (2030) → � KMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0348 129 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.



1764176417641764Baryon Partile Listings� (2030)Normalized residue in NK → � (2030) → � (1385)π , F-waveNormalized residue in NK → � (2030) → � (1385)π , F-waveNormalized residue in NK → � (2030) → � (1385)π , F-waveNormalized residue in NK → � (2030) → � (1385)π , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.089 −23 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (2030) → � (1385)π , H-waveNormalized residue in NK → � (2030) → � (1385)π , H-waveNormalized residue in NK → � (2030) → � (1385)π , H-waveNormalized residue in NK → � (2030) → � (1385)π , H-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.0245 132 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (2030) → NK∗(892), S=1/2 , F-waveNormalized residue in NK → � (2030) → NK∗(892), S=1/2 , F-waveNormalized residue in NK → � (2030) → NK∗(892), S=1/2 , F-waveNormalized residue in NK → � (2030) → NK∗(892), S=1/2 , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.193 38 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (2030) → NK∗(892), S=3/2 , F-waveNormalized residue in NK → � (2030) → NK∗(892), S=3/2 , F-waveNormalized residue in NK → � (2030) → NK∗(892), S=3/2 , F-waveNormalized residue in NK → � (2030) → NK∗(892), S=3/2 , F-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.320 37 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.Normalized residue in NK → � (2030) → NK∗(892), S=3/2 , H-waveNormalized residue in NK → � (2030) → NK∗(892), S=3/2 , H-waveNormalized residue in NK → � (2030) → NK∗(892), S=3/2 , H-waveNormalized residue in NK → � (2030) → NK∗(892), S=3/2 , H-waveMODULUS PHASE (◦) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.00358 22 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.� (2030) MASS� (2030) MASS� (2030) MASS� (2030) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2025 to 2040 (≈ 2030) OUR ESTIMATE2025 to 2040 (≈ 2030) OUR ESTIMATE2025 to 2040 (≈ 2030) OUR ESTIMATE2025 to 2040 (≈ 2030) OUR ESTIMATE2030± 5 ZHANG 13A DPWA Multihannel2036± 5 GOPAL 80 DPWA KN → K N2038±10 CORDEN 77B K−N → NK∗2040± 5 GOPAL 77 DPWA KN multihannel2030± 3 1 CORDEN 76 DPWA K−n → �π−2035±15 BAILLON 75 IPWA KN → �π2038±10 HEMINGWAY 75 DPWA K−p → K N2042±11 VANHORN 75 DPWA K−p → �π02020± 6 KANE 74 DPWA K−p → � π2035±10 LITCHFIELD 74B DPWA K−p → �(1520)π02020±30 LITCHFIELD 74C DPWA K−p → �(1232)K2025±10 LITCHFIELD 74D DPWA K−p → �(1820)π0
• • • We do not use the following data for averages, �ts, limits, et. • • •2027 to 2057 GOYAL 77 DPWA K−N → � π2030 DEBELLEFON 76 IPWA K−p → �π01Preferred solution 3; see CORDEN 76 for other possibilities.� (2030) WIDTH� (2030) WIDTH� (2030) WIDTH� (2030) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT150 to 200 (≈ 180) OUR ESTIMATE150 to 200 (≈ 180) OUR ESTIMATE150 to 200 (≈ 180) OUR ESTIMATE150 to 200 (≈ 180) OUR ESTIMATE207±17 ZHANG 13A DPWA Multihannel172±10 GOPAL 80 DPWA KN → K N137±40 CORDEN 77B K−N → NK∗190±10 GOPAL 77 DPWA KN multihannel201± 9 1 CORDEN 76 DPWA K−n → �π−180±20 BAILLON 75 IPWA KN → �π172±15 HEMINGWAY 75 DPWA K−p → K N178±13 VANHORN 75 DPWA K−p → �π0111± 5 KANE 74 DPWA K−p → � π160±20 LITCHFIELD 74B DPWA K−p → �(1520)π0200±30 LITCHFIELD 74C DPWA K−p → �(1232)K
• • • We do not use the following data for averages, �ts, limits, et. • • •260 DECLAIS 77 DPWA KN → K N126 to 195 GOYAL 77 DPWA K−N → � π160 DEBELLEFON 76 IPWA K−p → �π070 to 125 LITCHFIELD 74D DPWA K−p → �(1820)π01Preferred solution 3; see CORDEN 76 for other possibilities.� (2030) DECAY MODES� (2030) DECAY MODES� (2030) DECAY MODES� (2030) DECAY MODESMode Fration (�i /�)�1 NK 17{23 %�2 �π 17{23 %�3 � π 5{10 %

�4 � K <2 %�5 � (1385)π 5{15 %�6 � (1385)π , F-wave�7 � (1385)π , F-wave�8 � (1385)π , H-wave�9 �(1520)π 10{20 %�10 �(1520)π , D-wave�11 �(1520)π , G-wave�12 �(1232)K 10{20 %�13 �(1232)K , F-wave�14 �(1232)K , H-wave�15 NK∗(892) <5 %�16 NK∗(892), S=1/2, F-wave�17 NK∗(892), S=3/2, F-wave�18 NK∗(892), S=3/2, H-wave�19 �(1820)π , P-wave� (2030) BRANCHING RATIOS� (2030) BRANCHING RATIOS� (2030) BRANCHING RATIOS� (2030) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.17 to 0.23 OUR ESTIMATE0.17 to 0.23 OUR ESTIMATE0.17 to 0.23 OUR ESTIMATE0.17 to 0.23 OUR ESTIMATE0.13 ±0.01 ZHANG 13A DPWA Multihannel0.19 ±0.03 GOPAL 80 DPWA KN → K N0.18 ±0.03 HEMINGWAY 75 DPWA K−p → K N
• • • We do not use the following data for averages, �ts, limits, et. • • •0.269 1 KAMANO 15 DPWA Multihannel0.15 DECLAIS 77 DPWA KN → K N0.24 ±0.02 GOPAL 77 DPWA See GOPAL 801From the preferred solution A in KAMANO 15.�(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/��(�π)/�total �2/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.080 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� π

)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.037 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� K)/�total �4/��(� K)/�total �4/��(� K)/�total �4/��(� K)/�total �4/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.006 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π , F-wave)/�total �7/��(� (1385)π , F-wave)/�total �7/��(� (1385)π , F-wave)/�total �7/��(� (1385)π , F-wave)/�total �7/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.030 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(� (1385)π ,H-wave)/�total �8/��(� (1385)π ,H-wave)/�total �8/��(� (1385)π ,H-wave)/�total �8/��(� (1385)π ,H-wave)/�total �8/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.003 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=1/2, F-wave)/�total �16/��(NK∗(892), S=1/2, F-wave)/�total �16/��(NK∗(892), S=1/2, F-wave)/�total �16/��(NK∗(892), S=1/2, F-wave)/�total �16/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.154 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.�(NK∗(892), S=3/2, F-wave)/�total �17/��(NK∗(892), S=3/2, F-wave)/�total �17/��(NK∗(892), S=3/2, F-wave)/�total �17/��(NK∗(892), S=3/2, F-wave)/�total �17/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.422 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.



1765176517651765See key on page 885 BaryonPartile Listings� (2030),� (2070)�(NK∗(892), S=3/2,H-wave)/�total �18/��(NK∗(892), S=3/2,H-wave)/�total �18/��(NK∗(892), S=3/2,H-wave)/�total �18/��(NK∗(892), S=3/2,H-wave)/�total �18/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 KAMANO 15 DPWA Multihannel1 From the preferred solution A in KAMANO 15.(�i�f )1/2/�total inNK → � (2030)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.15 ±0.01 ZHANG 13A DPWA Multihannel+0.18 ±0.02 GOPAL 77 DPWA KN multihannel+0.20 ±0.01 1 CORDEN 76 DPWA K−n → �π−+0.18 ±0.02 BAILLON 75 IPWA KN → �π+0.20 ±0.01 VANHORN 75 DPWA K−p → �π0+0.195±0.053 DEVENISH 74B Fixed-t dispersion rel.
• • • We do not use the following data for averages, �ts, limits, et. • • •0.20 DEBELLEFON 76 IPWA K−p → �π01Preferred solution 3; see CORDEN 76 for other possibilities.(�i�f )1/2/�total inNK → � (2030)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2030)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2030)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2030)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.08 ±0.01 ZHANG 13A DPWA Multihannel
−0.09 ±0.01 1 CORDEN 77C K−n → � π

−0.06 ±0.01 1 CORDEN 77C K−n → � π

−0.15 ±0.03 GOPAL 77 DPWA KN multihannel
−0.10 ±0.01 KANE 74 DPWA K−p → � π

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.085±0.02 2 GOYAL 77 DPWA K−N → � π1The two entries for CORDEN 77C are from two di�erent aeptable solutions.2This oupling is extrated from unnormalized data.(�i�f )1/2/�total inNK → � (2030)→ � K (�1�4)1/2/�(�i�f )1/2/�total inNK → � (2030)→ � K (�1�4)1/2/�(�i�f )1/2/�total inNK → � (2030)→ � K (�1�4)1/2/�(�i�f )1/2/�total inNK → � (2030)→ � K (�1�4)1/2/�VALUE DOCUMENT ID TECN COMMENT0.023 MULLER 69B DPWA K−p → � K
<0.05 BURGUN 68 DPWA K−p → � K
<0.05 TRIPP 67 RVUE K−p → � K(�i�f )1/2/�total inNK → � (2030)→ � (1385)π , F-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → � (2030)→ � (1385)π , F-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → � (2030)→ � (1385)π , F-wave (�1�6)1/2/�(�i�f )1/2/�total inNK → � (2030)→ � (1385)π , F-wave (�1�6)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.16 ±0.01 ZHANG 13A DPWA Multihannel+0.153±0.026 1 CAMERON 78 DPWA K−p → �(1385)π1The published sign has been hanged to be in aord with the baryon-�rst onvention.(�i�f )1/2/�total inNK → � (2030)→ �(1520)π ,D-wave (�1�10)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1520)π ,D-wave (�1�10)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1520)π ,D-wave (�1�10)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1520)π ,D-wave (�1�10)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.114±0.010 1 CAMERON 77 DPWA K−p → �(1520)π00.14 ±0.03 LITCHFIELD 74B DPWA K−p → �(1520)π0
• • • We do not use the following data for averages, �ts, limits, et. • • •0.10 ±0.03 2 CORDEN 75B DBC K−n → NK π−1The published sign has been hanged to be in aord with the baryon-�rst onvention.2An upper limit.(�i�f )1/2/�total inNK → � (2030)→ �(1520)π , G-wave (�1�11)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1520)π , G-wave (�1�11)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1520)π , G-wave (�1�11)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1520)π , G-wave (�1�11)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.146±0.010 1 CAMERON 77 DPWA K−p → �(1520)π00.02 ±0.02 LITCHFIELD 74B DPWA K−p → �(1520)π01The published sign has been hanged to be in aord with the baryon-�rst onvention.(�i�f )1/2/�total inNK → � (2030)→ �(1232)K , F-wave (�1�13)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1232)K , F-wave (�1�13)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1232)K , F-wave (�1�13)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1232)K , F-wave (�1�13)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.12±0.02 ZHANG 13A DPWA Multihannel0.16±0.03 LITCHFIELD 74C DPWA K−p → �(1232)K
• • • We do not use the following data for averages, �ts, limits, et. • • •0.17±0.03 1 CORDEN 75B DBC K−n → NK π−1An upper limit.(�i�f )1/2/�total inNK → � (2030)→ �(1232)K ,H-wave (�1�14)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1232)K ,H-wave (�1�14)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1232)K ,H-wave (�1�14)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1232)K ,H-wave (�1�14)1/2/�VALUE DOCUMENT ID TECN COMMENT0.00±0.02 LITCHFIELD 74C DPWA K−p → �(1232)K(�i�f )1/2/�total inNK → � (2030)→ NK∗(892), S=1/2, F-wave(�1�16)1/2/�(�i�f )1/2/�total inNK → � (2030)→ NK∗(892), S=1/2, F-wave(�1�16)1/2/�(�i�f )1/2/�total inNK → � (2030)→ NK∗(892), S=1/2, F-wave(�1�16)1/2/�(�i�f )1/2/�total inNK → � (2030)→ NK∗(892), S=1/2, F-wave(�1�16)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.06±0.02 ZHANG 13A DPWA Multihannel+0.06±0.03 1 CAMERON 78B DPWA K−p → NK∗
−0.02±0.01 CORDEN 77B K−d → NNK∗1The published sign has been hanged to be in aord with the baryon-�rst onvention.

(�i�f )1/2/�total inNK → � (2030)→ NK∗(892), S=3/2, F-wave(�1�17)1/2/�(�i�f )1/2/�total inNK → � (2030)→ NK∗(892), S=3/2, F-wave(�1�17)1/2/�(�i�f )1/2/�total inNK → � (2030)→ NK∗(892), S=3/2, F-wave(�1�17)1/2/�(�i�f )1/2/�total inNK → � (2030)→ NK∗(892), S=3/2, F-wave(�1�17)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.05±0.01 ZHANG 13A DPWA Multihannel+0.04±0.03 1 CAMERON 78B DPWA K−p → NK∗
−0.12±0.02 CORDEN 77B K−d → NNK∗1The upper limit on the G3 wave is 0.03.(�i�f )1/2/�total inNK → � (2030)→ �(1820)π , P-wave (�1�19)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1820)π , P-wave (�1�19)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1820)π , P-wave (�1�19)1/2/�(�i�f )1/2/�total inNK → � (2030)→ �(1820)π , P-wave (�1�19)1/2/�VALUE DOCUMENT ID TECN COMMENT0.14±0.02 CORDEN 75B DBC K−n → NK π−0.18±0.04 LITCHFIELD 74D DPWA K−p → �(1820)π0� (2030) REFERENCES� (2030) REFERENCES� (2030) REFERENCES� (2030) REFERENCESKAMANO 15 PR C92 025205 H. Kamano et al. (ANL, OSAK)ZHANG 13A PR C88 035205 H. Zhang et al. (KSU)PDG 84 RMP 56 S1 C.G. Wohl et al. (LBL, CIT, CERN)PDG 82 PL 111B 1 M. Roos et al. (HELS, CIT, CERN)GOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPCAMERON 78 NP B143 189 W. Cameron et al. (RHEL, LOIC) IJPCAMERON 78B NP B146 327 W. Cameron et al. (RHEL, LOIC) IJPCAMERON 77 NP B131 399 W. Cameron et al. (RHEL, LOIC) IJPCORDEN 77B NP B121 365 M.J. Corden et al. (BIRM) IJPCORDEN 77C NP B125 61 M.J. Corden et al. (BIRM) IJPDECLAIS 77 CERN 77-16 Y. Delais et al. (CAEN, CERN) IJPGOPAL 77 NP B119 362 G.P. Gopal et al. (LOIC, RHEL) IJPGOYAL 77 PR D16 2746 D.P. Goyal, A.V. Sodhi (DELH) IJPCORDEN 76 NP B104 382 M.J. Corden et al. (BIRM) IJPDEBELLEFON 76 NP B109 129 A. de Bellefon, A. Berthon (CDEF) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPCORDEN 75B NP B92 365 M.J. Corden et al. (BIRM) IJPHEMINGWAY 75 NP B91 12 R.J. Hemingway et al. (CERN, HEIDH, MPIM) IJPVANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPDEVENISH 74B NP B81 330 R.C.E. Devenish, C.D. Froggatt, B.R. Martin (DESY+)KANE 74 LBL-2452 D.F. Kane (LBL) IJPLITCHFIELD 74B NP B74 19 P.J. Lith�eld et al. (CERN, HEIDH) IJPLITCHFIELD 74C NP B74 39 P.J. Lith�eld et al. (CERN, HEIDH) IJPLITCHFIELD 74D NP B74 12 P.J. Lith�eld et al. (CERN, HEIDH) IJPMULLER 69B Thesis UCRL 19372 R.A. Muller (LRL)BURGUN 68 NP B8 447 G. Burgun et al. (SACL, CDEF, RHEL)TRIPP 67 NP B3 10 R.D. Tripp et al. (LRL, SLAC, CERN+)COOL 66 PRL 16 1228 R.L. Cool et al. (BNL)WOHL 66 PRL 17 107 C.G. Wohl, F.T. Solmitz, M.L. Stevenson (LRL) IJP� (2070) 5/2+ I (JP ) = 1(52+) Status: ∗OMITTED FROM SUMMARY TABLEThis state suggested by BERTHON 70B �nds support in GOPAL 80with new K− p polarization and K− n angular distributions. Thevery broad state seen in KANE 72 is not required in the later(KANE 74) analysis of K N → � π.� (2070) MASS� (2070) MASS� (2070) MASS� (2070) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 2070 OUR ESTIMATE≈ 2070 OUR ESTIMATE≈ 2070 OUR ESTIMATE≈ 2070 OUR ESTIMATE2051±25 GOPAL 80 DPWA KN → K N2057 KANE 72 DPWA K−p → � π2070±10 BERTHON 70B DPWA K−p → � π� (2070) WIDTH� (2070) WIDTH� (2070) WIDTH� (2070) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT300±30 GOPAL 80 DPWA KN → K N906 KANE 72 DPWA K−p → � π140±20 BERTHON 70B DPWA K−p → � π� (2070) DECAY MODES� (2070) DECAY MODES� (2070) DECAY MODES� (2070) DECAY MODESMode�1 NK�2 � π � (2070) BRANCHING RATIOS� (2070) BRANCHING RATIOS� (2070) BRANCHING RATIOS� (2070) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.08±0.03 GOPAL 80 DPWA KN → K N(�i�f )1/2/�total inNK → � (2070)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2070)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2070)→ � π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2070)→ � π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.104 KANE 72 DPWA K−p → � π+0.12 ±0.02 BERTHON 70B DPWA K−p → � π



1766176617661766BaryonPartile Listings� (2070),� (2080),� (2100),� (2250)� (2070) REFERENCES� (2070) REFERENCES� (2070) REFERENCES� (2070) REFERENCESGOPAL 80 Toronto Conf. 159 G.P. Gopal (RHEL) IJPKANE 74 LBL-2452 D.F. Kane (LBL)KANE 72 PR D5 1583 D.F.J. Kane (LBL)BERTHON 70B NP B24 417 A. Berthon et al. (CDEF, RHEL, SACL) IJP� (2080) 3/2+ I (JP ) = 1(32+) Status: ∗∗OMITTED FROM SUMMARY TABLESuggested by some but not all partial-wave analyses aross this re-gion. � (2080) MASS� (2080) MASS� (2080) MASS� (2080) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 2080 OUR ESTIMATE≈ 2080 OUR ESTIMATE≈ 2080 OUR ESTIMATE≈ 2080 OUR ESTIMATE2091± 7 1 CORDEN 76 DPWA K−n → �π−2070 to 2120 DEBELLEFON 76 IPWA K−p → �π02120±40 BAILLON 75 IPWA KN → �π (sol. 1)2140±40 BAILLON 75 IPWA KN → �π (sol. 2)2082± 4 COX 70 DPWA See CORDEN 762070±30 LITCHFIELD 70 DPWA K−N → �π� (2080) WIDTH� (2080) WIDTH� (2080) WIDTH� (2080) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT186±48 1 CORDEN 76 DPWA K−n → �π−100 DEBELLEFON 76 IPWA K−p → �π0240±50 BAILLON 75 IPWA KN → �π (sol. 1)200±50 BAILLON 75 IPWA KN → �π (sol. 2)87±20 COX 70 DPWA See CORDEN 76250±40 LITCHFIELD 70 DPWA K−N → �π� (2080) DECAY MODES� (2080) DECAY MODES� (2080) DECAY MODES� (2080) DECAY MODESMode�1 NK�2 �π � (2080) BRANCHING RATIOS� (2080) BRANCHING RATIOS� (2080) BRANCHING RATIOS� (2080) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.(�i�f )1/2/�total inNK → � (2080)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2080)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2080)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2080)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.10±0.03 1 CORDEN 76 DPWA K− n → �π−
−0.10 DEBELLEFON 76 IPWA K− p → �π0
−0.13±0.04 BAILLON 75 IPWA K N → �π (sol. 1 and 2)
−0.16±0.03 COX 70 DPWA See CORDEN 76
−0.09±0.03 LITCHFIELD 70 DPWA K−N → �π� (2080) FOOTNOTES� (2080) FOOTNOTES� (2080) FOOTNOTES� (2080) FOOTNOTES1Preferred solution 3; see CORDEN 76 for other possibilities, inluding a D15 at thismass. � (2080) REFERENCES� (2080) REFERENCES� (2080) REFERENCES� (2080) REFERENCESCORDEN 76 NP B104 382 M.J. Corden et al. (BIRM) IJPDEBELLEFON 76 NP B109 129 A. de Bellefon, A. Berthon (CDEF) IJPAlso NP B90 1 A. de Bellefon et al. (CDEF, SACL) IJPBAILLON 75 NP B94 39 P.H. Baillon, P.J. Lith�eld (CERN, RHEL) IJPCOX 70 NP B19 61 G.F. Cox et al. (BIRM, EDIN, GLAS, LOIC) IJPLITCHFIELD 70 NP B22 269 P.J. Lith�eld (RHEL) IJP� (2100) 7/2− I (JP ) = 1(72−) Status: ∗OMITTED FROM SUMMARY TABLE� (2100) MASS� (2100) MASS� (2100) MASS� (2100) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 2100 OUR ESTIMATE≈ 2100 OUR ESTIMATE≈ 2100 OUR ESTIMATE≈ 2100 OUR ESTIMATE2060±20 BARBARO-... 70 DPWA K−p → �π02120±30 BARBARO-... 70 DPWA K−p → � π� (2100) WIDTH� (2100) WIDTH� (2100) WIDTH� (2100) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT70±30 BARBARO-... 70 DPWA K−p → �π0

135±30 BARBARO-... 70 DPWA K−p → � π� (2100) DECAY MODES� (2100) DECAY MODES� (2100) DECAY MODES� (2100) DECAY MODESMode�1 NK�2 �π�3 � π � (2100) BRANCHING RATIOS� (2100) BRANCHING RATIOS� (2100) BRANCHING RATIOS� (2100) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.(�i�f )1/2/�total inNK → � (2100)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2100)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2100)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2100)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.07±0.02 BARBARO-... 70 DPWA K−p → �π0(�i�f )1/2/�total inNK → � (2100)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2100)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2100)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2100)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.13±0.02 BARBARO-... 70 DPWA K−p → � π� (2100) REFERENCES� (2100) REFERENCES� (2100) REFERENCES� (2100) REFERENCESBARBARO-... 70 Duke Conf. 173 A. Barbaro-Galtieri (LRL) IJPHyperon Resonanes, 1970� (2250) I (JP ) = 1(??) Status: ∗∗∗Results from partial-wave analyses are too weak to warrant sep-arating them from the prodution and ross-setion experiments.LASINSKI 71 in K N using a Pomeron + resonanes model, andDEBELLEFON 76, DEBELLEFON 77, and DEBELLEFON 78 inenergy-dependent partial-wave analyses of K N → �π, � π, andNK , respetively, suggest two resonanes around this mass.� (2250) MASS� (2250) MASS� (2250) MASS� (2250) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2210 to 2280 (≈ 2250) OUR ESTIMATE2210 to 2280 (≈ 2250) OUR ESTIMATE2210 to 2280 (≈ 2250) OUR ESTIMATE2210 to 2280 (≈ 2250) OUR ESTIMATE2270±50 DEBELLEFON 78 DPWA D5 wave2210±30 DEBELLEFON 78 DPWA G9 wave2275±20 DEBELLEFON 77 DPWA D5 wave2215±20 DEBELLEFON 77 DPWA G9 wave2300±30 1 DEBELLEFON 75B HBC K−p → �∗0K02251+30

−20 VANHORN 75 DPWA K−p → �π0, F5wave2280±14 AGUILAR-... 70B HBC K−p 3.9, 4.6 GeV/2237±11 BRICMAN 70 CNTR Total, harge exhange2255±10 COOL 70 CNTR K−p, K− d total2250± 7 BUGG 68 CNTR K−p, K− d total
• • • We do not use the following data for averages, �ts, limits, et. • • •2260 DEBELLEFON 76 IPWA D5 wave2215 DEBELLEFON 76 IPWA G9 wave2250±20 LU 70 CNTR γ p → K+Y ∗2245 BLANPIED 65 CNTR γ p → K+Y ∗2299± 6 BOCK 65 HBC pp 5.7 GeV/� (2250) WIDTH� (2250) WIDTH� (2250) WIDTH� (2250) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT60 to 150 (≈ 100) OUR ESTIMATE60 to 150 (≈ 100) OUR ESTIMATE60 to 150 (≈ 100) OUR ESTIMATE60 to 150 (≈ 100) OUR ESTIMATE120±40 DEBELLEFON 78 DPWA D5 wave80±20 DEBELLEFON 78 DPWA G9 wave70±20 DEBELLEFON 77 DPWA D5 wave60±20 DEBELLEFON 77 DPWA G9 wave130±20 1 DEBELLEFON 75B HBC K−p → �∗0K0192±30 VANHORN 75 DPWA K−p → �π0, F5wave100±20 AGUILAR-... 70B HBC K−p 3.9, 4.6 GeV/164±50 BRICMAN 70 CNTR Total, harge exhange230±20 BUGG 68 CNTR K−p, K− d total
• • • We do not use the following data for averages, �ts, limits, et. • • •100 DEBELLEFON 76 IPWA D5 wave140 DEBELLEFON 76 IPWA G9 wave170 COOL 70 CNTR K−p, K− d total125 LU 70 CNTR γ p → K+Y ∗150 BLANPIED 65 CNTR γ p → K+Y ∗21+17

−21 BOCK 65 HBC pp 5.7 GeV/



1767176717671767See key on page 885 BaryonPartile Listings� (2250),� (2455) Bumps,� (2620) Bumps,� (3000) Bumps� (2250) DECAY MODES� (2250) DECAY MODES� (2250) DECAY MODES� (2250) DECAY MODESMode Fration (�i /�)�1 NK <10 %�2 �π seen�3 � π seen�4 NK π�5 � (1530)K � (2250) BRANCHING RATIOS� (2250) BRANCHING RATIOS� (2250) BRANCHING RATIOS� (2250) BRANCHING RATIOSSee \Sign onventions for resonane ouplings" in the Note on � and �Resonanes.�(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/��(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT
<0.1 OUR ESTIMATE<0.1 OUR ESTIMATE<0.1 OUR ESTIMATE<0.1 OUR ESTIMATE0.08±0.02 DEBELLEFON 78 DPWA D5 wave0.02±0.01 DEBELLEFON 78 DPWA G9 wave(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.16±0.12 BRICMAN 70 CNTR Total, harge exhange0.42 COOL 70 CNTR K−p, K− d total0.47 BUGG 68 CNTR(�i�f )1/2/�total inNK → � (2250)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2250)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2250)→ �π (�1�2)1/2/�(�i�f )1/2/�total inNK → � (2250)→ �π (�1�2)1/2/�VALUE DOCUMENT ID TECN COMMENT
−0.16±0.03 VANHORN 75 DPWA K−p → �π0, F5wave
• • • We do not use the following data for averages, �ts, limits, et. • • •+0.11 DEBELLEFON 76 IPWA D5 wave
−0.10 DEBELLEFON 76 IPWA G9 wave
−0.18 BARBARO-... 70 DPWA K−p → �π0, G9wave(�i�f )1/2/�total inNK → � (2250)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2250)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2250)→ � π (�1�3)1/2/�(�i�f )1/2/�total inNK → � (2250)→ � π (�1�3)1/2/�VALUE DOCUMENT ID TECN COMMENT+0.06±0.02 DEBELLEFON 77 DPWA D5 wave
−0.03±0.02 DEBELLEFON 77 DPWA G9 wave+0.07 BARBARO-... 70 DPWA K−p → � π, G9 wave�(NK)/�(� π

) �1/�3�(NK)/�(� π
) �1/�3�(NK)/�(� π
) �1/�3�(NK)/�(� π
) �1/�3VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.18 BARNES 69 HBC 1 standard dev. limit�(�π)/�(� π

) �2/�3�(�π)/�(� π
) �2/�3�(�π)/�(� π
) �2/�3�(�π)/�(� π
) �2/�3VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.18 BARNES 69 HBC 1 standard dev. limit(�i�f )1/2/�total inNK → � (2250)→ � (1530)K (�1�5)1/2/�(�i�f )1/2/�total inNK → � (2250)→ � (1530)K (�1�5)1/2/�(�i�f )1/2/�total inNK → � (2250)→ � (1530)K (�1�5)1/2/�(�i�f )1/2/�total inNK → � (2250)→ � (1530)K (�1�5)1/2/�VALUE DOCUMENT ID TECN COMMENT0.18±0.04 1 DEBELLEFON 75B HBC K−p → �∗0K0� (2250) FOOTNOTES� (2250) FOOTNOTES� (2250) FOOTNOTES� (2250) FOOTNOTES1Seen in the (initial and �nal state) D5 wave. Isospin not determined.� (2250) REFERENCES� (2250) REFERENCES� (2250) REFERENCES� (2250) REFERENCESDEBELLEFON 78 NC 42A 403 A. de Bellefon et al. (CDEF, SACL) IJPDEBELLEFON 77 NC 37A 175 A. de Bellefon et al. (CDEF, SACL) IJPDEBELLEFON 76 NP B109 129 A. de Bellefon, A. Berthon (CDEF) IJPAlso NP B90 1 A. de Bellefon et al. (CDEF, SACL) IJPDEBELLEFON 75B NC 28A 289 A. de Bellefon et al. (CDEF, SACL)VANHORN 75 NP B87 145 A.J. van Horn (LBL) IJPAlso NP B87 157 A.J. van Horn (LBL) IJPLASINSKI 71 NP B29 125 T.A. Lasinski (EFI) IJPAGUILAR-... 70B PRL 25 58 M. Aguilar-Benitez et al. (BNL, SYRA)BARBARO-... 70 Duke Conf. 173 A. Barbaro-Galtieri (LRL) IJPHyperon Resonanes, 1970BRICMAN 70 PL 31B 152 C. Briman et al. (CERN, CAEN, SACL)COOL 70 PR D1 1887 R.L. Cool et al. (BNL) IAlso PRL 16 1228 R.L. Cool et al. (BNL) ILU 70 PR D2 1846 D.C. Lu et al. (YALE)BARNES 69 PRL 22 479 V.E. Barnes et al. (BNL, SYRA)BUGG 68 PR 168 1466 D.V. Bugg et al. (RHEL, BIRM, CAVE) IBLANPIED 65 PRL 14 741 W.A. Blanpied et al. (YALE, CEA)BOCK 65 PL 17 166 R.K. Bok et al. (CERN, SACL)� (2455) Bumps I (JP ) = 1(??) Status: ∗∗OMITTED FROM SUMMARY TABLEThere is also some slight evidene for Y ∗ states in this mass regionfrom the reation γp → K+X | see GREENBERG 68.

� (2455) MASS� (2455) MASS� (2455) MASS� (2455) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 2455 OUR ESTIMATE≈ 2455 OUR ESTIMATE≈ 2455 OUR ESTIMATE≈ 2455 OUR ESTIMATE2455±10 ABRAMS 70 CNTR K−p, K− d total2455± 7 BUGG 68 CNTR K−p, K− d total� (2455) WIDTH� (2455) WIDTH� (2455) WIDTH� (2455) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT140 ABRAMS 70 CNTR K−p, K− d total100±20 BUGG 68 CNTR� (2455) DECAY MODES� (2455) DECAY MODES� (2455) DECAY MODES� (2455) DECAY MODESMode�1 NK � (2455) BRANCHING RATIOS� (2455) BRANCHING RATIOS� (2455) BRANCHING RATIOS� (2455) BRANCHING RATIOS(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.39 ABRAMS 70 CNTR K−p, K− d total0.05±0.05 1 BRICMAN 70 CNTR Total, harge exhange0.3 BUGG 68 CNTR� (2455) FOOTNOTES� (2455) FOOTNOTES� (2455) FOOTNOTES� (2455) FOOTNOTES1Fit of total ross setion given by BRICMAN 70 is poor in this region.� (2455) REFERENCES� (2455) REFERENCES� (2455) REFERENCES� (2455) REFERENCESABRAMS 70 PR D1 1917 R.J. Abrams et al. (BNL) IAlso PRL 19 678 R.J. Abrams et al. (BNL)BRICMAN 70 PL 31B 152 C. Briman et al. (CERN, CAEN, SACL)BUGG 68 PR 168 1466 D.V. Bugg et al. (RHEL, BIRM, CAVE) IGREENBERG 68 PRL 20 221 J.S. Greenberg et al. (YALE)� (2620) Bumps I (JP ) = 1(??) Status: ∗∗OMITTED FROM SUMMARY TABLE� (2620) MASS� (2620) MASS� (2620) MASS� (2620) MASSVALUE (MeV) DOCUMENT ID TECN COMMENT
≈ 2620 OUR ESTIMATE≈ 2620 OUR ESTIMATE≈ 2620 OUR ESTIMATE≈ 2620 OUR ESTIMATE2542±22 DIBIANCA 75 DBC K−N → � K π2620±15 ABRAMS 70 CNTR K−p, K− d total� (2620) WIDTH� (2620) WIDTH� (2620) WIDTH� (2620) WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT221±81 DIBIANCA 75 DBC K−N → � K π175 ABRAMS 70 CNTR K−p, K− d total� (2620) DECAY MODES� (2620) DECAY MODES� (2620) DECAY MODES� (2620) DECAY MODESMode�1 NK � (2620) BRANCHING RATIOS� (2620) BRANCHING RATIOS� (2620) BRANCHING RATIOS� (2620) BRANCHING RATIOS(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�(J+12 )×�(NK)/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.32 ABRAMS 70 CNTR K−p, K− d total0.36±0.12 BRICMAN 70 CNTR Total, harge exhange� (2620) REFERENCES� (2620) REFERENCES� (2620) REFERENCES� (2620) REFERENCESDIBIANCA 75 NP B98 137 F.A. Dibiana, R.J. Endorf (CMU)ABRAMS 70 PR D1 1917 R.J. Abrams et al. (BNL) IAlso PRL 19 678 R.J. Abrams et al. (BNL)BRICMAN 70 PL 31B 152 C. Briman et al. (CERN, CAEN, SACL)� (3000) Bumps I (JP ) = 1(??) Status: ∗OMITTED FROM SUMMARY TABLESeen as an enhanement in �π and K N invariant mass spetra andin the missing mass of neutrals reoiling against a K0.



1768176817681768BaryonPartile Listings� (3000) Bumps,� (3170) Bumps� (3000) MASS� (3000) MASS� (3000) MASS� (3000) MASSVALUE (MeV) DOCUMENT ID TECN CHG COMMENT
≈ 3000 OUR ESTIMATE≈ 3000 OUR ESTIMATE≈ 3000 OUR ESTIMATE≈ 3000 OUR ESTIMATE3000 EHRLICH 66 HBC 0 π− p 7.91 GeV/� (3000) DECAY MODES� (3000) DECAY MODES� (3000) DECAY MODES� (3000) DECAY MODESMode�1 NK�2 �π � (3000) REFERENCES� (3000) REFERENCES� (3000) REFERENCES� (3000) REFERENCESEHRLICH 66 PR 152 1194 R. Ehrlih, W. Selove, H. Yuta (PENN) I� (3170) Bumps I (JP ) = 1(??) Status: ∗OMITTED FROM SUMMARY TABLESeen by AMIRZADEH 79 as a narrow 6.5-standard-deviation en-hanement in the reation K− p → Y ∗+π− using data from in-dependent high statistis bubble hamber experiments at 8.25 and6.5 GeV/ . The dominant deay modes are multibody, multistrange�nal states and the prodution is via isospin-3/2 baryon exhange.Isospin 1 is favored.Not seen in a K− p experiment in LASS at 11 GeV/ (ASTON 85B).� (3170) MASS� (3170) MASS� (3170) MASS� (3170) MASS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
≈ 3170 OUR ESTIMATE≈ 3170 OUR ESTIMATE≈ 3170 OUR ESTIMATE≈ 3170 OUR ESTIMATE3170±5 35 AMIRZADEH 79 HBC K−p → Y ∗+π−� (3170) WIDTH� (3170) WIDTH� (3170) WIDTH� (3170) WIDTH(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
<20 35 1 AMIRZADEH 79 HBC K−p → Y ∗+π−

� (3170) DECAY MODES� (3170) DECAY MODES� (3170) DECAY MODES� (3170) DECAY MODES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)Mode Fration (�i /�)�1 �K K π 's seen�2 � K K π 's seen�3 � K π 's seen� (3170) BRANCHING RATIOS� (3170) BRANCHING RATIOS� (3170) BRANCHING RATIOS� (3170) BRANCHING RATIOS(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)�(�K K π 's)/�total �1/��(�K K π 's)/�total �1/��(�K K π 's)/�total �1/��(�K K π 's)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AMIRZADEH 79 HBC K−p → Y ∗+π−�(� K K π 's)/�total �2/��(� K K π 's)/�total �2/��(� K K π 's)/�total �2/��(� K K π 's)/�total �2/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AMIRZADEH 79 HBC K−p → Y ∗+π−�(� K π 's)/�total �3/��(� K π 's)/�total �3/��(� K π 's)/�total �3/��(� K π 's)/�total �3/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AMIRZADEH 79 HBC K−p → Y ∗+π−� (3170) FOOTNOTES� (3170) FOOTNOTES� (3170) FOOTNOTES� (3170) FOOTNOTES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)1Observed width onsistent with experimental resolution.� (3170) REFERENCES� (3170) REFERENCES� (3170) REFERENCES� (3170) REFERENCES(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)(PRODUCTION EXPERIMENTS)ASTON 85B PR D32 2270 D. Aston et al. (SLAC, CARL, CNRC, CINC)AMIRZADEH 79 PL 89B 125 J. Amirzadeh et al. (BIRM, CERN, GLAS+) IAlso Toronto Conf. 263 J.B. Kinson et al. (BIRM, CERN, GLAS+) I



1769176917691769See key on page 885 BaryonPartile Listings� 0� BARYONS� BARYONS� BARYONS� BARYONS(S = −2, I = 1/2)(S = −2, I = 1/2)(S = −2, I = 1/2)(S = −2, I = 1/2)� 0 = uss, �− = dss� 0 I (JP ) = 12 (12+) Status: ∗∗∗∗The parity has not atually been measured, but + is of ourse ex-peted. � 0 MASS� 0 MASS� 0 MASS� 0 MASSThe �t uses the �0, �−, and �+ masses and the �− −�0 mass di�er-ene. It assumes that the �− and �+ masses are the same.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1314.86±0.20 OUR FIT1314.86±0.20 OUR FIT1314.86±0.20 OUR FIT1314.86±0.20 OUR FIT1314.82±0.06±0.201314.82±0.06±0.201314.82±0.06±0.201314.82±0.06±0.20 3120 FANTI 00 NA48 p Be, 450 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •1315.2 ±0.92 49 WILQUET 72 HLBC1313.4 ±1.8 1 PALMER 68 HBCm�− − m�0m�− − m�0m�− − m�0m�− − m�0The �t uses the �0, �−, and �+ masses and the �− −�0 mass di�er-ene. It assumes that the �− and �+ masses are the same.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT6.85±0.21 OUR FIT6.85±0.21 OUR FIT6.85±0.21 OUR FIT6.85±0.21 OUR FIT6.3 ±0.7 OUR AVERAGE6.3 ±0.7 OUR AVERAGE6.3 ±0.7 OUR AVERAGE6.3 ±0.7 OUR AVERAGE6.9 ±2.2 29 LONDON 66 HBC6.1 ±0.9 88 PJERROU 65B HBC6.8 ±1.6 23 JAUNEAU 63 FBC
• • • We do not use the following data for averages, �ts, limits, et. • • •6.1 ±1.6 45 CARMONY 64B HBC See PJERROU 65B� 0 MEAN LIFE� 0 MEAN LIFE� 0 MEAN LIFE� 0 MEAN LIFEVALUE (10−10 s) EVTS DOCUMENT ID TECN COMMENT2.90±0.09 OUR AVERAGE2.90±0.09 OUR AVERAGE2.90±0.09 OUR AVERAGE2.90±0.09 OUR AVERAGE2.83±0.16 6300 1 ZECH 77 SPEC Neutral hyperon beam2.88+0.21

−0.19 652 BALTAY 74 HBC 1.75 GeV/ K− p2.90+0.32
−0.27 157 2 MAYEUR 72 HLBC 2.1 GeV/ K−3.07+0.22
−0.20 340 DAUBER 69 HBC3.0 ±0.5 80 PJERROU 65B HBC2.5 +0.4
−0.3 101 HUBBARD 64 HBC3.9 +1.4
−0.8 24 JAUNEAU 63 FBC

• • • We do not use the following data for averages, �ts, limits, et. • • •3.5 +1.0
−0.8 45 CARMONY 64B HBC See PJERROU 65B1The ZECH 77 result is τ�0 = [2.77−(τ�−2.69)] × 10−10 s, in whih we use τ� =2.63 × 10−10 s.2The MAYEUR 72 value is modi�ed by the erratum.� 0 MAGNETIC MOMENT� 0 MAGNETIC MOMENT� 0 MAGNETIC MOMENT� 0 MAGNETIC MOMENTSee the \Note on Baryon Magneti Moments" in the � Listings.VALUE (µN ) EVTS DOCUMENT ID TECN

−1.250±0.014 OUR AVERAGE−1.250±0.014 OUR AVERAGE−1.250±0.014 OUR AVERAGE−1.250±0.014 OUR AVERAGE
−1.253±0.014 270k COX 81 SPEC
−1.20 ±0.06 42k BUNCE 79 SPEC� 0 DECAY MODES� 0 DECAY MODES� 0 DECAY MODES� 0 DECAY MODESMode Fration (�i /�) Con�dene level�1 �π0 (99.524±0.012) %�2 �γ ( 1.17 ±0.07 )× 10−3�3 �e+ e− ( 7.6 ±0.6 )× 10−6�4 �0 γ ( 3.33 ±0.10 )× 10−3�5 �+ e− νe ( 2.52 ±0.08 )× 10−4�6 �+µ− νµ ( 2.33 ±0.35 )× 10−6

�S = �Q (SQ) violating modes or�S = �Q (SQ) violating modes or�S = �Q (SQ) violating modes or�S = �Q (SQ) violating modes or�S = 2 forbidden (S2) modes�S = 2 forbidden (S2) modes�S = 2 forbidden (S2) modes�S = 2 forbidden (S2) modes�7 �− e+ νe SQ < 9 × 10−4 90%�8 �−µ+ νµ SQ < 9 × 10−4 90%�9 pπ− S2 < 8 × 10−6 90%�10 pe−νe S2 < 1.3 × 10−3�11 pµ−νµ S2 < 1.3 × 10−3CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to 5 branhing ratios uses 11 measurements and oneonstraint to determine 5 parameters. The overall �t has a χ2 =7.5 for 7 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δxiδxj〉/(δxi·δxj), in perent, from the �t to the branhing frations, xi ≡�i/�total. The �t onstrains the xi whose labels appear in this array to sum toone.x2 −57x4 −82 0x5 −7 0 0x6 0 0 0 1x1 x2 x4 x5� 0 BRANCHING RATIOS� 0 BRANCHING RATIOS� 0 BRANCHING RATIOS� 0 BRANCHING RATIOS�(�γ)/�(�π0) �2/�1�(�γ)/�(�π0) �2/�1�(�γ)/�(�π0) �2/�1�(�γ)/�(�π0) �2/�1VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.17±0.07 OUR FIT1.17±0.07 OUR FIT1.17±0.07 OUR FIT1.17±0.07 OUR FIT1.17±0.07 OUR AVERAGE1.17±0.07 OUR AVERAGE1.17±0.07 OUR AVERAGE1.17±0.07 OUR AVERAGE1.17±0.05±0.06 672 3 LAI 04A NA48 p Be, 450 GeV1.91±0.34±0.19 31 4 FANTI 00 NA48 p Be, 450 GeV1.06±0.12±0.11 116 JAMES 90 SPEC FNAL hyperons3 LAI 04A used our 2002 value of 99.5% for the �0 → �π0 branhing fration to get�(�0 → �γ)/�total= (1.16 ± 0.05 ± 0.06)× 10−3. We adjust slightly to go bak towhat was diretly measured.4 FANTI 00 used our 1998 value of 99.5% for the �0 → �π0 branhing fration to get�(�0 → �γ)/�total= (1.90 ± 0.34 ± 0.19)× 10−3. We adjust slightly to go bak towhat was diretly measured.�(�e+ e−)/�total �3/��(�e+ e−)/�total �3/��(�e+ e−)/�total �3/��(�e+ e−)/�total �3/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT7.6±0.4±0.57.6±0.4±0.57.6±0.4±0.57.6±0.4±0.5 397 ± 21 5 BATLEY 07C NA48 p Be, 400 GeV5This BATLEY 07C result is onsistent with internal bremsstrahlung.�(�0 γ)/�(�π0) �4/�1�(�0 γ)/�(�π0) �4/�1�(�0 γ)/�(�π0) �4/�1�(�0 γ)/�(�π0) �4/�1VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT3.35±0.10 OUR FIT3.35±0.10 OUR FIT3.35±0.10 OUR FIT3.35±0.10 OUR FIT3.35±0.10 OUR AVERAGE3.35±0.10 OUR AVERAGE3.35±0.10 OUR AVERAGE3.35±0.10 OUR AVERAGE3.34±0.05±0.09 4045 ALAVI-HARATI01C KTEV p nuleus, 800 GeV3.16±0.76±0.32 17 6 FANTI 00 NA48 p Be, 450 GeV3.56±0.42±0.10 85 TEIGE 89 SPEC FNAL hyperons6 FANTI 00 used our 1998 value of 99.5% for the �0 → �π0 branhing fration to get�(�0 → �0 γ)/�total= (3.14 ± 0.76 ± 0.32) × 10−3. We adjust slightly to go bakto what was diretly measured.�(�+ e− νe)/�total �5/��(�+ e− νe)/�total �5/��(�+ e− νe)/�total �5/��(�+ e− νe)/�total �5/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT2.52±0.08 OUR FIT2.52±0.08 OUR FIT2.52±0.08 OUR FIT2.52±0.08 OUR FIT2.53±0.08 OUR AVERAGE2.53±0.08 OUR AVERAGE2.53±0.08 OUR AVERAGE2.53±0.08 OUR AVERAGE2.51±0.03±0.09 6101 BATLEY 07 NA48 p Be, 400 GeV2.55±0.14±0.10 419 7 BATLEY 07 NA48 p Be, 400 GeV2.71±0.22±0.31 176 AFFOLDER 99 KTEV p nuleus, 800 GeV7This BATLEY 07 result is for �0 → �− e+ νe events.�(�+µ− νµ

)/�total �6/��(�+µ− νµ
)/�total �6/��(�+µ− νµ
)/�total �6/��(�+µ− νµ
)/�total �6/�VALUE (units 10−6) EVTS DOCUMENT ID TECN COMMENT2.3 ±0.4 OUR FIT2.3 ±0.4 OUR FIT2.3 ±0.4 OUR FIT2.3 ±0.4 OUR FIT2.17±0.32±0.172.17±0.32±0.172.17±0.32±0.172.17±0.32±0.17 66 8 BATLEY 13 NA48 p Be, 400 GeV8BATLEY 13 used �0 → �+ e− νe deay as a normalization mode and its branhingfration value of (2.51 ± 0.03 ± 0.09) × 10−4 from BATLEY 07.�(�+µ− νµ
)/�(�+ e− νe) �6/�5�(�+µ− νµ
)/�(�+ e− νe) �6/�5�(�+µ− νµ
)/�(�+ e− νe) �6/�5�(�+µ− νµ
)/�(�+ e− νe) �6/�5VALUE EVTS DOCUMENT ID TECN COMMENT0.0092±0.0015 OUR FIT0.0092±0.0015 OUR FIT0.0092±0.0015 OUR FIT0.0092±0.0015 OUR FIT0.018 +0.007

−0.005 ±0.0020.018 +0.007
−0.005 ±0.0020.018 +0.007
−0.005 ±0.0020.018 +0.007
−0.005 ±0.002 9 ABOUZAID 05 KTEV p nuleus 800 GeV



1770177017701770BaryonPartile Listings� 0,�−�(�− e+ νe)/�(�π0) �7/�1�(�− e+ νe)/�(�π0) �7/�1�(�− e+ νe)/�(�π0) �7/�1�(�− e+ νe)/�(�π0) �7/�1Test of �S = �Q rule.VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<0.9<0.9<0.9<0.9 90 0 YEH 74 HBC E�etive denom.=2500
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.5 DAUBER 69 HBC
<6 HUBBARD 66 HBC�(�−µ+ νµ

)/�(�π0) �8/�1�(�−µ+ νµ
)/�(�π0) �8/�1�(�−µ+ νµ
)/�(�π0) �8/�1�(�−µ+ νµ
)/�(�π0) �8/�1Test of �S = �Q rule.VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT

<0.9<0.9<0.9<0.9 90 0 YEH 74 HBC E�etive denom.=2500
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.5 DAUBER 69 HBC
<6 HUBBARD 66 HBC�(pπ−)/�(�π0) �9/�1�(pπ−)/�(�π0) �9/�1�(pπ−)/�(�π0) �9/�1�(pπ−)/�(�π0) �9/�1�S=2. Forbidden in �rst-order weak interation.VALUE (units 10−6) CL% EVTS DOCUMENT ID TECN COMMENT
< 8.2< 8.2< 8.2< 8.2 90 WHITE 05 HYCP p Cu, 800 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 36 90 GEWENIGER 75 SPEC
<1800 90 0 YEH 74 HBC E�etive denom.=1300
< 900 DAUBER 69 HBC
<5000 HUBBARD 66 HBC�(p e−νe)/�(�π0) �10/�1�(p e−νe)/�(�π0) �10/�1�(pe−νe)/�(�π0) �10/�1�(pe−νe)/�(�π0) �10/�1�S=2. Forbidden in �rst-order weak interation.VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<1.3<1.3<1.3<1.3 DAUBER 69 HBC
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.4 90 0 YEH 74 HBC E�etive denom.=670
<6 HUBBARD 66 HBC�(pµ−νµ

)/�(�π0) �11/�1�(pµ−νµ
)/�(�π0) �11/�1�(pµ−νµ
)/�(�π0) �11/�1�(pµ−νµ
)/�(�π0) �11/�1�S=2. Forbidden in �rst-order weak interation.VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT

<1.3<1.3<1.3<1.3 DAUBER 69 HBC
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.5 90 0 YEH 74 HBC E�etive denom.=664
<6 HUBBARD 66 HBC� 0 DECAY PARAMETERS� 0 DECAY PARAMETERS� 0 DECAY PARAMETERS� 0 DECAY PARAMETERSSee the \Note on Baryon Deay Parameters" in the neutron Listings.
α(� 0) α−(�)α(� 0) α−(�)α(� 0) α−(�)α(� 0) α−(�)This is a produt of the �0 → �π0 and � → pπ− asymmetries.VALUE EVTS DOCUMENT ID TECN COMMENT
−0.261±0.006 OUR AVERAGE−0.261±0.006 OUR AVERAGE−0.261±0.006 OUR AVERAGE−0.261±0.006 OUR AVERAGE
−0.276±0.001±0.035 4M BATLEY 10B NA48 p Be, 400 GeV
−0.260±0.004±0.005 300k HANDLER 82 SPEC FNAL hyperons
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.317±0.027 6075 BUNCE 78 SPEC FNAL hyperons
−0.35 ±0.06 505 BALTAY 74 HBC K−p 1.75 GeV/
−0.28 ±0.06 739 DAUBER 69 HBC K−p 1.7{2.6 GeV/
α FOR � 0 → �π0α FOR � 0 → �π0α FOR � 0 → �π0α FOR � 0 → �π0The above average, α(�0)α−(�) = −0.261 ± 0.006, divided by our urrent average

α−(�) = 0.642 ± 0.013, gives the following value for α(�0).VALUE DOCUMENT ID
−0.406±0.013 OUR EVALUATION−0.406±0.013 OUR EVALUATION−0.406±0.013 OUR EVALUATION−0.406±0.013 OUR EVALUATION
φ ANGLE FOR � 0 → �π0 (tanφ = β/γ)φ ANGLE FOR � 0 → �π0 (tanφ = β/γ)φ ANGLE FOR � 0 → �π0 (tanφ = β/γ)φ ANGLE FOR � 0 → �π0 (tanφ = β/γ)VALUE (◦) EVTS DOCUMENT ID TECN COMMENT21±12 OUR AVERAGE21±12 OUR AVERAGE21±12 OUR AVERAGE21±12 OUR AVERAGE16±17 652 BALTAY 74 HBC 1.75 GeV/ K− p38±19 739 9 DAUBER 69 HBC
− 8±30 146 10 BERGE 66 HBC9DAUBER 69 uses α� = 0.647 ± 0.020.10The errors have been multiplied by 1.2 due to approximations used for the � polarization;see DAUBER 69 for a disussion.
See the related review(s):Radiative Hyperon Deays
α FOR � 0 → �γα FOR � 0 → �γα FOR � 0 → �γα FOR � 0 → �γSee the note above on \Radiative Hyperon Deays."VALUE EVTS DOCUMENT ID TECN COMMENT
−0.704±0.019±0.064−0.704±0.019±0.064−0.704±0.019±0.064−0.704±0.019±0.064 52k 11 BATLEY 10B NA48 p Be, 400 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.78 ±0.18 ±0.06 672 LAI 04A NA48 See BATLEY 10B
−0.43 ±0.44 87 12 JAMES 90 SPEC FNAL hyperons11BATLEY 10B also measured the �0 → �γ asymmetry to be −0.798 ± 0.064 (nosystemati error given) with 4769 events.12The sign has been hanged; see the erratum, JAMES 02.

α FOR � 0 → �e+ e−α FOR � 0 → �e+ e−α FOR � 0 → �e+ e−α FOR � 0 → �e+ e−VALUE EVTS DOCUMENT ID TECN COMMENT
−0.8±0.2−0.8±0.2−0.8±0.2−0.8±0.2 397 ± 21 13 BATLEY 07C NA48 p Be, 400 GeV13This BATLEY 07C result is onsistent with the asymmetry α for �0 → �γ, as expetedif the mehanism is internal bremsstrahlung.
α FOR � 0 → �0 γα FOR � 0 → �0 γα FOR � 0 → �0 γα FOR � 0 → �0 γSee the note above on \Radiative Hyperon Deays."VALUE EVTS DOCUMENT ID TECN COMMENT
−0.69 ±0.06 OUR AVERAGE−0.69 ±0.06 OUR AVERAGE−0.69 ±0.06 OUR AVERAGE−0.69 ±0.06 OUR AVERAGE
−0.729±0.030±0.076 15k 14 BATLEY 10B NA48 p Be, 400 GeV
−0.63 ±0.08 ±0.05 4045 ALAVI-HARATI01C KTEV p nuleus, 800 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •+0.20 ±0.32 ±0.05 85 15 TEIGE 89 SPEC FNAL hyperons14BATLEY 10B also measured the �0 → �0 γ asymmetry to be −0.786 ± 0.104 (nosystemati error given) with 1404 events.15This result has been withdrawn, due to an error. See the erratum, TEIGE 02.g1(0)/f1(0) FOR � 0 → �+ e− νeg1(0)/f1(0) FOR � 0 → �+ e− νeg1(0)/f1(0) FOR � 0 → �+ e− νeg1(0)/f1(0) FOR � 0 → �+ e− νeVALUE EVTS DOCUMENT ID TECN COMMENT1.22±0.05 OUR AVERAGE1.22±0.05 OUR AVERAGE1.22±0.05 OUR AVERAGE1.22±0.05 OUR AVERAGE1.21±0.05 BATLEY 13 NA48 p Be, 400 GeV1.32+0.21

−0.17±0.05 487 16 ALAVI-HARATI01I KTEV p nuleus, 800 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •1.20±0.04±0.03 6520 17 BATLEY 07 NA48 See BATLEY 1316ALAVI-HARATI 01I assumes here that the seond-lass urrent is zero and that theweak-magnetism term takes its exat SU(3) value.17This BATLEY 07 result uses our 2006 value of Vus from semileptoni kaon deays asinput.g2(0)/f1(0)) FOR � 0 → �+ e− νeg2(0)/f1(0)) FOR � 0 → �+ e− νeg2(0)/f1(0)) FOR � 0 → �+ e− νeg2(0)/f1(0)) FOR � 0 → �+ e− νeVALUE EVTS DOCUMENT ID TECN COMMENT
−1.7+2.1

−2.0±0.5−1.7+2.1
−2.0±0.5−1.7+2.1
−2.0±0.5−1.7+2.1
−2.0±0.5 487 18 ALAVI-HARATI01I KTEV p nuleus, 800 GeV18ALAVI-HARATI 01I thus assumes that g2 = 0 in alulating g1/f1, above.f2(0)/f1(0) FOR � 0 → �+ e− νef2(0)/f1(0) FOR � 0 → �+ e− νef2(0)/f1(0) FOR � 0 → �+ e− νef2(0)/f1(0) FOR � 0 → �+ e− νeVALUE EVTS DOCUMENT ID TECN COMMENT2.0±0.9 OUR AVERAGE2.0±0.9 OUR AVERAGE2.0±0.9 OUR AVERAGE2.0±0.9 OUR AVERAGE2.0±1.3 BATLEY 13 NA48 p Be, 400 GeV2.0±1.2±0.5 487 ALAVI-HARATI01I KTEV p nuleus, 800 GeV� 0 REFERENCES� 0 REFERENCES� 0 REFERENCES� 0 REFERENCESBATLEY 13 PL B720 105 J.R. Batley et al. (CERN NA48/1 Collab.)BATLEY 10B PL B693 241 J.R. Batley et al. (CERN NA48/1 Collab.)BATLEY 07 PL B645 36 J.R. Batley et al. (CERN NA48/1 Collab.)BATLEY 07C PL B650 1 J.R. Batley et al. (CERN NA48 Collab.)ABOUZAID 05 PRL 95 081801 E. Abouzaid et al. (FNAL KTeV Collab.)WHITE 05 PRL 94 101804 C.G. White et al. (FNAL HyperCP Collab.)LAI 04A PL B584 251 A. Lai et al. (CERN NA48 Collab.)JAMES 02 PRL 89 169901 (errat.) C. James et al. (MINN, MICH, WISC, RUTG)TEIGE 02 PRL 89 169902 (errat.) S. Teige et al. (RUTG, MICH, MINN)ALAVI-HARATI 01C PRL 86 3239 A. Alavi-Harati et al. (FNAL KTeV Collab.)ALAVI-HARATI 01I PRL 87 132001 A. Alavi-Harati et al. (FNAL KTeV Collab.)FANTI 00 EPJ C12 69 V. Fanti et al. (CERN NA48 Collab.)AFFOLDER 99 PRL 82 3751 A. A�older et al. (FNAL KTeV Collab.)JAMES 90 PRL 64 843 C. James et al. (MINN, MICH, WISC, RUTG)TEIGE 89 PRL 63 2717 S. Teige et al. (RUTG, MICH, MINN)HANDLER 82 PR D25 639 R. Handler et al. (WISC, MICH, MINN+)COX 81 PRL 46 877 P.T. Cox et al. (MICH, WISC, RUTG, MINN+)BUNCE 79 PL 86B 386 G.R.M. Bune et al. (BNL, MICH, RUTG+)BUNCE 78 PR D18 633 G.R.M. Bune et al. (WISC, MICH, RUTG)ZECH 77 NP B124 413 G. Zeh et al. (SIEG, CERN, DORT, HEIDH)GEWENIGER 75 PL 57B 193 C. Geweniger et al. (CERN, HEIDH)BALTAY 74 PR D9 49 C. Baltay et al. (COLU, BING) JYEH 74 PR D10 3545 N. Yeh et al. (BING, COLU)MAYEUR 72 NP B47 333 C. Mayeur et al. (BRUX, CERN, TUFTS, LOUC)Also NP B53 268 (erratum) C. MayeurWILQUET 72 PL 42B 372 G. Wilquet et al. (BRUX, CERN, TUFTS+)DAUBER 69 PR 179 1262 P.M. Dauber et al. (LRL)PALMER 68 PL 26B 323 R.B. Palmer et al. (BNL, SYRA)BERGE 66 PR 147 945 J.P. Berge et al. (LRL)HUBBARD 66 Thesis UCRL 11510 J.R. Hubbard (LRL)LONDON 66 PR 143 1034 G.W. London et al. (BNL, SYRA)PJERROU 65B PRL 14 275 G.M. Pjerrou et al. (UCLA)Also Thesis G.M. Pjerrou (UCLA)CARMONY 64B PRL 12 482 D.D. Carmony et al. (UCLA)HUBBARD 64 PR 135 B183 J.R. Hubbard et al. (LRL)JAUNEAU 63 PL 4 49 L. Jauneau et al. (EPOL, CERN, LOUC+)Also Siena Conf. 1 1 L. Jauneau et al. (EPOL, CERN, LOUC+)�− I (JP ) = 12 (12+) Status: ∗∗∗∗The parity has not atually been measured, but + is of ourse ex-peted.We have omitted some results that have been superseded by laterexperiments. See our earlier editions.�− MASS�− MASS�− MASS�− MASSThe �t uses the �−, �+, and �0 masses and the �−�+ mass di�erene.It assumes that the �− and �+ masses are the same.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1321.71±0.07 OUR FIT1321.71±0.07 OUR FIT1321.71±0.07 OUR FIT1321.71±0.07 OUR FIT1321.70±0.08±0.051321.70±0.08±0.051321.70±0.08±0.051321.70±0.08±0.05 2478 ± 68 ABDALLAH 06E DLPH from Z deays
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• • • We do not use the following data for averages, �ts, limits, et. • • •1321.46±0.34 632 DIBIANCA 75 DBC 4.9 GeV/ K− d1321.12±0.41 268 WILQUET 72 HLBC1321.87±0.51 195 1 GOLDWASSER 70 HBC 5.5 GeV/ K− p1321.67±0.52 6 CHIEN 66 HBC 6.9 GeV/ p p1321.4 ±1.1 299 LONDON 66 HBC1321.3 ±0.4 149 PJERROU 65B HBC1321.1 ±0.3 241 2 BADIER 64 HBC1321.4 ±0.4 517 2 JAUNEAU 63D FBC1321.1 ±0.65 62 2 SCHNEIDER 63 HBC1GOLDWASSER 70 uses m� = 1115.58 MeV.2These masses have been inreased 0.09 MeV beause the � mass inreased.�+ MASS�+ MASS�+ MASS�+ MASSThe �t uses the �−, �+, and �0 masses and the �− − �+ massdi�erene. It assumes that the �− and �+ masses are the same.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1321.71±0.07 OUR FIT1321.71±0.07 OUR FIT1321.71±0.07 OUR FIT1321.71±0.07 OUR FIT1321.73±0.08±0.051321.73±0.08±0.051321.73±0.08±0.051321.73±0.08±0.05 2256 ± 63 ABDALLAH 06E DLPH from Z deays
• • • We do not use the following data for averages, �ts, limits, et. • • •1321.6 ±0.8 35 VOTRUBA 72 HBC 10 GeV/ K+ p1321.2 ±0.4 34 STONE 70 HBC1320.69±0.93 5 CHIEN 66 HBC 6.9 GeV/ p p(m�− − m�+) / m�−(m�− − m�+) / m�−(m�− − m�+) / m�−(m�− − m�+) / m�−A test of CPT invariane.VALUE DOCUMENT ID TECN COMMENT(−2.5±8.7) × 10−5(−2.5±8.7) × 10−5(−2.5±8.7) × 10−5(−2.5±8.7) × 10−5 ABDALLAH 06E DLPH from Z deays�− MEAN LIFE�− MEAN LIFE�− MEAN LIFE�− MEAN LIFEMeasurements with an error > 0.2 × 10−10 s or with systemati errorsnot inluded have been omitted.VALUE (10−10 s) EVTS DOCUMENT ID TECN COMMENT1.639±0.015 OUR AVERAGE1.639±0.015 OUR AVERAGE1.639±0.015 OUR AVERAGE1.639±0.015 OUR AVERAGE1.65 ±0.07 ±0.12 2478 ± 68 ABDALLAH 06E DLPH from Z deays1.652±0.051 32k BOURQUIN 84 SPEC Hyperon beam1.665±0.065 41k BOURQUIN 79 SPEC Hyperon beam1.609±0.028 4286 HEMINGWAY 78 HBC 4.2 GeV/ K− p1.67 ±0.08 DIBIANCA 75 DBC 4.9 GeV/ K− d1.63 ±0.03 4303 BALTAY 74 HBC 1.75 GeV/ K− p1.73 +0.08

−0.07 680 MAYEUR 72 HLBC 2.1 GeV/ K−1.61 ±0.04 2610 DAUBER 69 HBC1.80 ±0.16 299 LONDON 66 HBC1.70 ±0.12 246 PJERROU 65B HBC1.69 ±0.07 794 HUBBARD 64 HBC1.86 +0.15
−0.14 517 JAUNEAU 63D FBC�+ MEAN LIFE�+ MEAN LIFE�+ MEAN LIFE�+ MEAN LIFEVALUE (10−10 s) EVTS DOCUMENT ID TECN COMMENT1.70±0.08±0.121.70±0.08±0.121.70±0.08±0.121.70±0.08±0.12 2256 ± 63 ABDALLAH 06E DLPH from Z deays

• • • We do not use the following data for averages, �ts, limits, et. • • •1.55+0.35
−0.20 35 3 VOTRUBA 72 HBC 10 GeV/ K+ p1.6 ±0.3 34 STONE 70 HBC1.9 +0.7
−0.5 12 3 SHEN 67 HBC1.51±0.55 5 3 CHIEN 66 HBC 6.9 GeV/ p p3The error is statistial only. (τ�− − τ �+) / τ�−(τ�− − τ �+) / τ�−(τ�− − τ �+) / τ�−(τ�− − τ �+) / τ�−A test of CPT invariane.VALUE DOCUMENT ID TECN COMMENT

−0.01±0.07−0.01±0.07−0.01±0.07−0.01±0.07 ABDALLAH 06E DLPH from Z deays�− MAGNETIC MOMENT�− MAGNETIC MOMENT�− MAGNETIC MOMENT�− MAGNETIC MOMENTSee the \Note on Baryon Magneti Moments" in the � Listings.VALUE (µN ) EVTS DOCUMENT ID TECN COMMENT
−0.6507±0.0025 OUR AVERAGE−0.6507±0.0025 OUR AVERAGE−0.6507±0.0025 OUR AVERAGE−0.6507±0.0025 OUR AVERAGE
−0.6505±0.0025 4.36M DURYEA 92 SPEC 800 GeV p Be
−0.661 ±0.036 ±0.036 44k TROST 89 SPEC �− ∼ 250 GeV
−0.69 ±0.04 218k RAMEIKA 84 SPEC 400 GeV pBe

• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.674 ±0.021 ±0.020 122k HO 90 SPEC SeeDURYEA 92
−2.1 ±0.8 2436 COOL 74 OSPK 1.8 GeV/ K− p
−0.1 ±2.1 2724 BINGHAM 70B OSPK 1.8 GeV/ K− p�+ MAGNETIC MOMENT�+ MAGNETIC MOMENT�+ MAGNETIC MOMENT�+ MAGNETIC MOMENTSee the \Note on Baryon Magneti Moments" in the � Listings.VALUE (µN ) EVTS DOCUMENT ID TECN COMMENT+0.657±0.028±0.020+0.657±0.028±0.020+0.657±0.028±0.020+0.657±0.028±0.020 70k HO 90 SPEC 800 GeV pBe(µ�− + µ�+) / ∣∣µ�−

∣∣(µ�− + µ�+) / ∣∣µ�−
∣∣(µ�− + µ�+) / ∣∣µ�−
∣∣(µ�− + µ�+) / ∣∣µ�−
∣∣A test of CPT invariane. We alulate this from the �− and �+ mag-neti moments above.VALUE DOCUMENT ID+0.01±0.05 OUR EVALUATION+0.01±0.05 OUR EVALUATION+0.01±0.05 OUR EVALUATION+0.01±0.05 OUR EVALUATION�− DECAY MODES�− DECAY MODES�− DECAY MODES�− DECAY MODESMode Fration (�i /�) Con�dene level�1 �π− (99.887±0.035) %�2 �−γ ( 1.27 ±0.23 )× 10−4�3 �e− νe ( 5.63 ±0.31 )× 10−4�4 �µ−νµ ( 3.5 +3.5

−2.2 )× 10−4�5 �0 e−νe ( 8.7 ±1.7 )× 10−5�6 �0µ−νµ < 8 × 10−4 90%�7 � 0 e−νe < 2.3 × 10−3 90%�S = 2 forbidden (S2) modes�S = 2 forbidden (S2) modes�S = 2 forbidden (S2) modes�S = 2 forbidden (S2) modes�8 nπ− S2 < 1.9 × 10−5 90%�9 ne− νe S2 < 3.2 × 10−3 90%�10 nµ− νµ S2 < 1.5 % 90%�11 pπ−π− S2 < 4 × 10−4 90%�12 pπ− e− νe S2 < 4 × 10−4 90%�13 pπ−µ− νµ S2 < 4 × 10−4 90%�14 pµ−µ− L < 4 × 10−8 90%CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to 4 branhing ratios uses 5 measurements and oneonstraint to determine 5 parameters. The overall �t has a χ2 =1.0 for 1 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δxiδxj〉/(δxi·δxj), in perent, from the �t to the branhing frations, xi ≡�i/�total. The �t onstrains the xi whose labels appear in this array to sum toone.x2 −6x3 −8 0x4 −99 0 −1x5 −5 0 0 0x1 x2 x3 x4�− BRANCHING RATIOS�− BRANCHING RATIOS�− BRANCHING RATIOS�− BRANCHING RATIOSA number of early results have been omitted.�(�−γ

)/�(�π−) �2/�1�(�−γ
)/�(�π−) �2/�1�(�−γ
)/�(�π−) �2/�1�(�−γ
)/�(�π−) �2/�1VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT1.27±0.24 OUR FIT1.27±0.24 OUR FIT1.27±0.24 OUR FIT1.27±0.24 OUR FIT1.27±0.23 OUR AVERAGE1.27±0.23 OUR AVERAGE1.27±0.23 OUR AVERAGE1.27±0.23 OUR AVERAGE1.22±0.23±0.06 211 4 DUBBS 94 E761 �− 375 GeV2.27±1.02 9 BIAGI 87B SPEC SPS hyperon beam4DUBBS 94 also �nds weak evidene that the asymmetry parameter αγ is positive (αγ= 1.0 ± 1.3).�(�e− νe)/�(�π−) �3/�1�(�e− νe)/�(�π−) �3/�1�(�e− νe)/�(�π−) �3/�1�(�e− νe)/�(�π−) �3/�1VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.564±0.031 OUR FIT0.564±0.031 OUR FIT0.564±0.031 OUR FIT0.564±0.031 OUR FIT0.564±0.0310.564±0.0310.564±0.0310.564±0.031 2857 BOURQUIN 83 SPEC SPS hyperon beam

• • • We do not use the following data for averages, �ts, limits, et. • • •0.30 ±0.13 11 THOMPSON 80 ASPK Hyperon beam



1772177217721772BaryonPartile Listings�−�(�µ−νµ
)/�(�π−) �4/�1�(�µ−νµ
)/�(�π−) �4/�1�(�µ−νµ
)/�(�π−) �4/�1�(�µ−νµ
)/�(�π−) �4/�1VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT0.35+0.35

−0.22 OUR FIT0.35+0.35
−0.22 OUR FIT0.35+0.35
−0.22 OUR FIT0.35+0.35
−0.22 OUR FIT0.35±0.350.35±0.350.35±0.350.35±0.35 1 YEH 74 HBC E�etive denom.=2859

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 2.3 90 0 THOMPSON 80 ASPK E�etive denom.=1017
< 1.3 DAUBER 69 HBC
<12 BERGE 66 HBC�(�0 e−νe)/�(�π−) �5/�1�(�0 e−νe)/�(�π−) �5/�1�(�0 e−νe)/�(�π−) �5/�1�(�0 e−νe)/�(�π−) �5/�1VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT0.087±0.017 OUR FIT0.087±0.017 OUR FIT0.087±0.017 OUR FIT0.087±0.017 OUR FIT0.087±0.0170.087±0.0170.087±0.0170.087±0.017 154 BOURQUIN 83 SPEC SPS hyperon beam
[�(�e−νe)+�(�0 e−νe)]/�(�π−) (�3+�5)/�1[�(�e−νe)+�(�0 e−νe)]/�(�π−) (�3+�5)/�1[�(�e−νe)+�(�0 e−νe)]/�(�π−) (�3+�5)/�1[�(�e−νe)+�(�0 e−νe)]/�(�π−) (�3+�5)/�1VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.651±0.031 3011 5 BOURQUIN 83 SPEC SPS hyperon beam0.68 ±0.22 17 6 DUCLOS 71 OSPK5See the separate BOURQUIN 83 values for �(�e− νe)/�(�π−) and �(�0 e− νe)/�(�π−) above.6DUCLOS 71 annot distinguish �0's from �'s. The Cabibbo theory predits the �0 rateis about a fator 6 smaller than the � rate.�(�0µ−νµ

)/�(�π−) �6/�1�(�0µ−νµ
)/�(�π−) �6/�1�(�0µ−νµ
)/�(�π−) �6/�1�(�0µ−νµ
)/�(�π−) �6/�1VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT

<0.76<0.76<0.76<0.76 90 0 YEH 74 HBC E�etive denom.=3026
• • • We do not use the following data for averages, �ts, limits, et. • • •
<5 BERGE 66 HBC�(� 0 e−νe)/�(�π−) �7/�1�(� 0 e−νe)/�(�π−) �7/�1�(� 0 e−νe)/�(�π−) �7/�1�(� 0 e−νe)/�(�π−) �7/�1VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<2.3<2.3<2.3<2.3 90 0 YEH 74 HBC E�etive denom.=1000�(nπ−)/�(�π−) �8/�1�(nπ−)/�(�π−) �8/�1�(nπ−)/�(�π−) �8/�1�(nπ−)/�(�π−) �8/�1�S=2. Forbidden in �rst-order weak interation.VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
<0.019<0.019<0.019<0.019 90 BIAGI 82B SPEC SPS hyperon beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.0 90 0 YEH 74 HBC E�etive denom.=760
<1.1 DAUBER 69 HBC
<5.0 FERRO-LUZZI 63 HBC�(ne− νe)/�(�π−) �9/�1�(ne− νe)/�(�π−) �9/�1�(ne− νe)/�(�π−) �9/�1�(ne− νe)/�(�π−) �9/�1�S=2. Forbidden in �rst-order weak interation.VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT
< 3.2< 3.2< 3.2< 3.2 90 0 YEH 74 HBC E�etive denom.=715
• • • We do not use the following data for averages, �ts, limits, et. • • •
<10 90 BINGHAM 65 RVUE�(nµ− νµ

)/�(�π−) �10/�1�(nµ− νµ
)/�(�π−) �10/�1�(nµ− νµ
)/�(�π−) �10/�1�(nµ− νµ
)/�(�π−) �10/�1�S=2. Forbidden in �rst-order weak interation.VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT

<15.3<15.3<15.3<15.3 90 0 YEH 74 HBC E�etive denom.=150�(pπ−π−
)/�(�π−) �11/�1�(pπ−π−
)/�(�π−) �11/�1�(pπ−π−
)/�(�π−) �11/�1�(pπ−π−
)/�(�π−) �11/�1�S=2. Forbidden in �rst-order weak interation.VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT

<3.7<3.7<3.7<3.7 90 0 YEH 74 HBC E�etive denom.=6200�(pπ− e− νe)/�(�π−) �12/�1�(pπ− e− νe)/�(�π−) �12/�1�(pπ− e− νe)/�(�π−) �12/�1�(pπ− e− νe)/�(�π−) �12/�1�S=2. Forbidden in �rst-order weak interation.VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT
<3.7<3.7<3.7<3.7 90 0 YEH 74 HBC E�etive denom.=6200�(pπ−µ− νµ

)/�(�π−) �13/�1�(pπ−µ− νµ
)/�(�π−) �13/�1�(pπ−µ− νµ
)/�(�π−) �13/�1�(pπ−µ− νµ
)/�(�π−) �13/�1�S=2. Forbidden in �rst-order weak interation.VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT

<3.7<3.7<3.7<3.7 90 0 YEH 74 HBC E�etive denom.=6200�(pµ−µ−
)/�(�π−) �14/�1�(pµ−µ−
)/�(�π−) �14/�1�(pµ−µ−
)/�(�π−) �14/�1�(pµ−µ−
)/�(�π−) �14/�1A �L=2 deay, forbidden by total lepton number onservation.VALUE (units 10−8) CL% DOCUMENT ID TECN COMMENT

<4.0<4.0<4.0<4.0 90 RAJARAM 05 HYCP p Cu, 800 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.7× 104 90 7 LITTENBERG 92B HBC Uses YEH 74 data7This LITTENBERG 92B limit and the idential YEH 74 limits for the preeding threemodes all result from nonobservane of any 3-prong deays of the �−. One ould aswell apply the limit to the sum of the four modes.

�− DECAY PARAMETERS�− DECAY PARAMETERS�− DECAY PARAMETERS�− DECAY PARAMETERSSee the \Note on Baryon Deay Parameters" in the neutron Listings.
α(�−)α−(�)α(�−)α−(�)α(�−)α−(�)α(�−)α−(�)VALUE EVTS DOCUMENT ID TECN COMMENT
−0.294 ±0.005 OUR AVERAGE−0.294 ±0.005 OUR AVERAGE−0.294 ±0.005 OUR AVERAGE−0.294 ±0.005 OUR AVERAGE Error inludes sale fator of 1.7. See the ideogrambelow.
−0.2963±0.0042 189k LUK 00 E756 p Be, 800 GeV
−0.2894±0.0073 63k 8 LUK 00 E756 p Be, 800 GeV
−0.303 ±0.004 ±0.004 192k RAMEIKA 86 SPEC 400 GeV pBe
−0.257 ±0.020 11k ASTON 85B LASS 11 GeV/ K− p
−0.260 ±0.017 21k BENSINGER 85 MPS 5 GeV/ K− p
−0.299 ±0.007 150k BIAGI 82 SPEC SPS hyperon beam
−0.315 ±0.026 9046 CLELAND 80C ASPK BNL hyperon beam
−0.239 ±0.021 6599 HEMINGWAY 78 HBC 4.2 GeV/ K− p
−0.243 ±0.025 4303 BALTAY 74 HBC 1.75 GeV/ K− p
−0.252 ±0.032 2436 COOL 74 OSPK 1.8 GeV/ K− p
−0.253 ±0.028 2781 DAUBER 69 HBC

WEIGHTED AVERAGE
-0.294±0.005 (Error scaled by 1.7)

DAUBER 69 HBC
COOL 74 OSPK
BALTAY 74 HBC 4.1
HEMINGWAY 78 HBC 6.8
CLELAND 80C ASPK 0.7
BIAGI 82 SPEC 0.6
BENSINGER 85 MPS 3.9
ASTON 85B LASS 3.4
RAMEIKA 86 SPEC 2.7
LUK 00 E756 0.3
LUK 00 E756 0.4

χ2

      22.9
(Confidence Level = 0.0035)

-0.35 -0.3 -0.25 -0.2 -0.15

α(�−)α−(�)8This LUK 00 value is for α(�+) α+(�). We assume CP onservation here by inludingit in the average for α(�−) α−(�). But see the seond data blok below for the CPtest.
α FOR �− → �π−α FOR �− → �π−α FOR �− → �π−α FOR �− → �π−The above average, α(�−) α−(�) = −0.294 ± 0.005, where the error inludes asale fator of 1.7, divided by our urrent average α−(�) = 0.642 ± 0.013, gives thefollowing value for α(�−).VALUE DOCUMENT ID
−0.458±0.012 OUR EVALUATION−0.458±0.012 OUR EVALUATION−0.458±0.012 OUR EVALUATION−0.458±0.012 OUR EVALUATION Error inludes sale fator of 1.8.[α(�−)α−(�)−α(�+)α+(�)℄[α(�−)α−(�)+α(�+)α+(�)℄[α(�−)α−(�)−α(�+)α+(�)℄[α(�−)α−(�)+α(�+)α+(�)℄[α(�−)α−(�)−α(�+)α+(�)℄[α(�−)α−(�)+α(�+)α+(�)℄[α(�−)α−(�)−α(�+)α+(�)℄[α(�−)α−(�)+α(�+)α+(�)℄This is zero if CP is onserved. The α's are the deay-asymmetry parameters for�− → �π− and � → pπ− and for �+ → �π+ and � → pπ+.VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT0.0± 5.1±4.40.0± 5.1±4.40.0± 5.1±4.40.0± 5.1±4.4 158M HOLMSTROM 04 HYCP p Cu, 800 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •+120 ±140 252k LUK 00 E756 p Be, 800 GeV
φ ANGLE FOR �− → �π− (tanφ = β/γ)φ ANGLE FOR �− → �π− (tanφ = β/γ)φ ANGLE FOR �− → �π− (tanφ = β/γ)φ ANGLE FOR �− → �π− (tanφ = β/γ)VALUE (◦) EVTS DOCUMENT ID TECN COMMENT
− 2.1 ± 0.8 OUR AVERAGE− 2.1 ± 0.8 OUR AVERAGE− 2.1 ± 0.8 OUR AVERAGE− 2.1 ± 0.8 OUR AVERAGE
− 2.39± 0.64±0.64 144M 9 HUANG 04 HYCP p Cu, 800 GeV
− 1.61± 2.66±0.37 1.35M 10 CHAKRAVO... 03 E756 p Be, 800 GeV5 ±10 11k ASTON 85B LASS K−p14.7 ±16.0 21k 11 BENSINGER 85 MPS 5 GeV/ K− p11 ± 9 4303 BALTAY 74 HBC 1.75 GeV/ K− p5 ±16 2436 COOL 74 OSPK 1.8 GeV/ K− p
−14 ±11 2781 DAUBER 69 HBC Uses α� = 0.647±0.0200 ±12 1004 12 BERGE 66 HBC
• • • We do not use the following data for averages, �ts, limits, et. • • •
−26 ±30 2724 BINGHAM 70B OSPK0 ±20.4 364 12 LONDON 66 HBC Using α�=0.6254 ±30 356 12 CARMONY 64B HBC9From this result and α� , HUANG 04 gets β� = −0.037 ± 0.011 ± 0.010 and γ� =0.888 ± 0.0004 ± 0.006. And the strong p{s phase di�erene for �π− sattering is(4.6 ± 1.4 ± 1.2)◦.10 From this result and α� , CHAKRAVORTY 03 obtains β� = −0.025 ± 0.042 ± 0.006and γ� = 0.889±0.001±0.007. And the strong p{s phase di�erene for �π− satteringis (3.17 ± 5.28 ± 0.73)◦.11BENSINGER 85 used α� = 0.642 ± 0.013.12The errors have been multiplied by 1.2 due to approximations used for the � polarization;see DAUBER 69 for a disussion.



1773177317731773See key on page 885 BaryonPartile Listings�−,� 's,� (1530)gA / gV FOR �− → �e− νegA / gV FOR �− → �e− νegA / gV FOR �− → �e− νegA / gV FOR �− → �e− νeVALUE EVTS DOCUMENT ID TECN COMMENT
−0.25±0.05−0.25±0.05−0.25±0.05−0.25±0.05 1992 13 BOURQUIN 83 SPEC SPS hyperon beam13BOURQUIN 83 assumes that g2 = 0. Also, the sign has been hanged to agree with ouronventions, given in the \Note on Baryon Deay Parameters" in the neutron Listings.�− REFERENCES�− REFERENCES�− REFERENCES�− REFERENCESWe have omitted some papers that have been superseded by later experi-ments. See our earlier editions.ABDALLAH 06E PL B639 179 J. Abdallah et al. (DELPHI Collab.)RAJARAM 05 PRL 94 181801 D. Rajaram et al. (FNAL HyperCP Collab.)HOLMSTROM 04 PRL 93 262001 T. Holmstrom et al. (FNAL HyperCP Collab.)HUANG 04 PRL 93 011802 M. Huang et al. (FNAL HyperCP Collab.)CHAKRAVO... 03 PRL 91 031601 A. Chakravorty et al. (FNAL E756 Collab.)LUK 00 PRL 85 4860 K.B. Luk et al. (FNAL E756 Collab.)DUBBS 94 PRL 72 808 T. Dubbs et al. (FNAL E761 Collab.)DURYEA 92 PRL 68 768 J. Duryea et al. (MINN, FNAL, MICH, RUTG)LITTENBERG 92B PR D46 892 L.S. Littenberg, R.E. Shrok (BNL, STON)HO 90 PRL 65 1713 P.M. Ho et al. (MICH, FNAL, MINN, RUTG)Also PR D44 3402 P.M. Ho et al. (MICH, FNAL, MINN, RUTG)TROST 89 PR D40 1703 L.H. Trost et al. (FNAL-715 Collab.)BIAGI 87B ZPHY C35 143 S.F. Biagi et al. (BRIS, CERN, GEVA+)RAMEIKA 86 PR D33 3172 R. Rameika et al. (RUTG, MICH, WISC+)ASTON 85B PR D32 2270 D. Aston et al. (SLAC, CARL, CNRC, CINC)BENSINGER 85 NP B252 561 J.R. Bensinger et al. (CHIC, ELMT, FNAL+)BOURQUIN 84 NP B241 1 M.H. Bourquin et al. (BRIS, GEVA, HEIDP+)RAMEIKA 84 PRL 52 581 R. Rameika et al. (RUTG, MICH, WISC+)BOURQUIN 83 ZPHY C21 1 M.H. Bourquin et al. (BRIS, GEVA, HEIDP+)BIAGI 82 PL 112B 265 S.F. Biagi et al. (BRIS, CAVE, GEVA+)BIAGI 82B PL 112B 277 S.F. Biagi et al. (LOQM, GEVA, RL+)CLELAND 80C PR D21 12 W.E. Cleland et al. (PITT, BNL)THOMPSON 80 PR D21 25 J.A. Thompson et al. (PITT, BNL)BOURQUIN 79 PL 87B 297 M.H. Bourquin et al. (BRIS, GEVA, HEIDP+)HEMINGWAY 78 NP B142 205 R.J. Hemingway et al. (CERN, ZEEM, NIJM+)DIBIANCA 75 NP B98 137 F.A. Dibiana, R.J. Endorf (CMU)BALTAY 74 PR D9 49 C. Baltay et al. (COLU, BING) JCOOL 74 PR D10 792 R.L. Cool et al. (BNL)Also PRL 29 1630 R.L. Cool et al. (BNL)YEH 74 PR D10 3545 N. Yeh et al. (BING, COLU)MAYEUR 72 NP B47 333 C. Mayeur et al. (BRUX, CERN, TUFTS, LOUC)VOTRUBA 72 NP B45 77 M.F. Votruba, A. Safder, T.M. Ratli�e (BIRM+)WILQUET 72 PL 42B 372 G. Wilquet et al. (BRUX, CERN, TUFTS+)DUCLOS 71 NP B32 493 J. Dulos et al. (CERN)BINGHAM 70B PR D1 3010 G.M. Bingham et al. (UCSD, WASH)GOLDWASSER 70 PR D1 1960 E.L. Goldwasser, P.F. Shultz (ILL)STONE 70 PL 32B 515 S.L. Stone et al. (ROCH)DAUBER 69 PR 179 1262 P.M. Dauber et al. (LRL) JSHEN 67 PL 25B 443 B.C. Shen, A. Firestone, G. Goldhaber (UCB+)BERGE 66 PR 147 945 J.P. Berge et al. (LRL)CHIEN 66 PR 152 1171 C.Y. Chien et al. (YALE, BNL)LONDON 66 PR 143 1034 G.W. London et al. (BNL, SYRA)BINGHAM 65 PRSL 285 202 H.H. Bingham (CERN)PJERROU 65B PRL 14 275 G.M. Pjerrou et al. (UCLA)Also Thesis G.M. Pjerrou (UCLA)BADIER 64 Dubna Conf. 1 593 J. Badier et al. (EPOL, SACL, ZEEM)CARMONY 64B PRL 12 482 D.D. Carmony et al. (UCLA) JHUBBARD 64 PR 135 B183 J.R. Hubbard et al. (LRL)FERRO-LUZZI 63 PR 130 1568 M. Ferro-Luzzi et al. (LRL)JAUNEAU 63D Siena Conf. 4 L. Jauneau et al. (EPOL, CERN, LOUC+)Also PL 5 261 L. Jauneau et al. (EPOL, CERN, LOUC+)SCHNEIDER 63 PL 4 360 J. Shneider (CERN)
See the related review(s):� Resonanes� (1530) 3/2+ I (JP ) = 12 (32+) Status: ∗∗∗∗This is the only � resonane whose properties are all reasonably wellknown. Assuming that the �+ has JP = 1/2+, AUBERT 08AK,in a study of �+ → �−π+K+, �nds onlusively that the spinof the � (1530)0 is 3/2. In onjuntion with SCHLEIN 63B andBUTTON-SHAFER 66, this proves also that the parity is +.We use only those determinations of the mass and width that areaompanied by some disussion of systematis and resolution.� (1530) POLE POSITIONS� (1530) POLE POSITIONS� (1530) POLE POSITIONS� (1530) POLE POSITIONS� (1530)0 REAL PART� (1530)0 REAL PART� (1530)0 REAL PART� (1530)0 REAL PARTVALUE DOCUMENT ID COMMENT1531.6±0.4 LICHTENBERG74 Using HABIBI 73� (1530)0 IMAGINARY PART� (1530)0 IMAGINARY PART� (1530)0 IMAGINARY PART� (1530)0 IMAGINARY PARTVALUE DOCUMENT ID COMMENT4.45±0.35 LICHTENBERG74 Using HABIBI 73� (1530)− REAL PART� (1530)− REAL PART� (1530)− REAL PART� (1530)− REAL PARTVALUE DOCUMENT ID COMMENT1534.4±1.1 LICHTENBERG74 Using HABIBI 73� (1530)− IMAGINARY PART� (1530)− IMAGINARY PART� (1530)− IMAGINARY PART� (1530)− IMAGINARY PARTVALUE DOCUMENT ID COMMENT3.9+1.75

−3.9 LICHTENBERG74 Using HABIBI 73

� (1530) MASSES� (1530) MASSES� (1530) MASSES� (1530) MASSES� (1530)0 MASS� (1530)0 MASS� (1530)0 MASS� (1530)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1531.80±0.32 OUR FIT1531.80±0.32 OUR FIT1531.80±0.32 OUR FIT1531.80±0.32 OUR FIT Error inludes sale fator of 1.3.1531.78±0.34 OUR AVERAGE1531.78±0.34 OUR AVERAGE1531.78±0.34 OUR AVERAGE1531.78±0.34 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogrambelow.1532.2 ±0.7 DEBELLEFON 75B HBC K−p → �−K π1533 ±1 ROSS 73B HBC K−p → � K π (π)1531.4 ±0.8 59 BADIER 72 HBC K−p 3.95 GeV/1532.0 ±0.4 1262 BALTAY 72 HBC K−p 1.75 GeV/1531.3 ±0.6 324 BORENSTEIN 72 HBC K−p 2.2 GeV/1532.3 ±0.7 286 KIRSCH 72 HBC K−p 2.87 GeV/1528.7 ±1.1 76 LONDON 66 HBC K−p 2.24 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •1532.1 ±0.4 1244 ASTON 85B LASS K−p 11 GeV/1532.1 ±0.6 2700 1 BAUBILLIER 81B HBC K−p 8.25 GeV/1530 ±1 450 BIAGI 81 SPEC SPS hyperon beam1527 ±6 80 SIXEL 79 HBC K−p 10 GeV/1535 ±4 100 SIXEL 79 HBC K−p 16 GeV/1533.6 ±1.4 97 BERTHON 74 HBC Quasi-2-body σ

WEIGHTED AVERAGE
1531.78±0.34 (Error scaled by 1.4)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

LONDON 66 HBC 7.8
KIRSCH 72 HBC 0.6
BORENSTEIN 72 HBC 0.6
BALTAY 72 HBC 0.3
BADIER 72 HBC 0.2
ROSS 73B HBC 1.5
DEBELLEFON 75B HBC 0.4

χ2

      11.4
(Confidence Level = 0.077)

1526 1528 1530 1532 1534 1536 1538� (1530)0 mass (MeV)� (1530)− MASS� (1530)− MASS� (1530)− MASS� (1530)− MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1535.0±0.6 OUR FIT1535.0±0.6 OUR FIT1535.0±0.6 OUR FIT1535.0±0.6 OUR FIT1535.2±0.8 OUR AVERAGE1535.2±0.8 OUR AVERAGE1535.2±0.8 OUR AVERAGE1535.2±0.8 OUR AVERAGE1534.5±1.2 DEBELLEFON 75B HBC K−p → �−K π1535.3±2.0 ROSS 73B HBC K−p → � K π (π)1536.2±1.6 185 KIRSCH 72 HBC K−p 2.87 GeV/1535.7±3.2 38 LONDON 66 HBC K−p 2.24 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •1540 ±3 48 BERTHON 74 HBC Quasi-2-body σ1534.7±1.1 334 BALTAY 72 HBC K−p 1.75 GeV/m�(1530)− − m�(1530)m�(1530)− − m�(1530)m�(1530)− − m�(1530)m�(1530)− − m�(1530)VALUE (MeV) DOCUMENT ID TECN COMMENT3.2±0.6 OUR FIT3.2±0.6 OUR FIT3.2±0.6 OUR FIT3.2±0.6 OUR FIT2.9±0.9 OUR AVERAGE2.9±0.9 OUR AVERAGE2.9±0.9 OUR AVERAGE2.9±0.9 OUR AVERAGE2.7±1.0 BALTAY 72 HBC K−p 1.75 GeV/2.0±3.2 MERRILL 66 HBC K−p 1.7{2.7 GeV/5.7±3.0 PJERROU 65B HBC K−p 1.8{1.95 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •3.9±1.8 2 KIRSCH 72 HBC K−p 2.87 GeV/7 ±4 2 LONDON 66 HBC K−p 2.24 GeV/� (1530) WIDTHS� (1530) WIDTHS� (1530) WIDTHS� (1530) WIDTHS� (1530)0 WIDTH� (1530)0 WIDTH� (1530)0 WIDTH� (1530)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT9.1±0.5 OUR AVERAGE9.1±0.5 OUR AVERAGE9.1±0.5 OUR AVERAGE9.1±0.5 OUR AVERAGE9.5±1.2 DEBELLEFON 75B HBC K−p → �−K π9.1±2.4 ROSS 73B HBC K−p → � K π (π)11 ±2 BADIER 72 HBC K−p 3.95 GeV/9.0±0.7 BALTAY 72 HBC K−p 1.75 GeV/8.4±1.4 BORENSTEIN 72 HBC �−π+11.0±1.8 KIRSCH 72 HBC �−π+7 ±7 BERGE 66 HBC K−p 1.5{1.7 GeV/8.5±3.5 LONDON 66 HBC K−p 2.24 GeV/7 ±2 SCHLEIN 63B HBC K−p 1.8, 1.95 GeV/



1774177417741774BaryonPartile Listings� (1530),� (1620),� (1690)
• • • We do not use the following data for averages, �ts, limits, et. • • •12.8±1.0 2700 1 BAUBILLIER 81B HBC K−p 8.25 GeV/19 ±6 80 3 SIXEL 79 HBC K−p 10 GeV/14 ±5 100 3 SIXEL 79 HBC K−p 16 GeV/� (1530)− WIDTH� (1530)− WIDTH� (1530)− WIDTH� (1530)− WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT9.9+1.7

−1.9 OUR AVERAGE9.9+1.7
−1.9 OUR AVERAGE9.9+1.7
−1.9 OUR AVERAGE9.9+1.7
−1.9 OUR AVERAGE9.6±2.8 DEBELLEFON 75B HBC K−p → �−K π8.3±3.6 ROSS 73B HBC K−p → � K π (π)7.8+3.5
−7.8 BALTAY 72 HBC K−p 1.75 GeV/16.2±4.6 KIRSCH 72 HBC �−π0, �0π−� (1530) DECAY MODES� (1530) DECAY MODES� (1530) DECAY MODES� (1530) DECAY MODESMode Fration (�i /�) Con�dene level�1 � π 100 %�2 � γ <4 % 90%� (1530) BRANCHING RATIOS� (1530) BRANCHING RATIOS� (1530) BRANCHING RATIOS� (1530) BRANCHING RATIOS�(� γ
)/�total �2/��(� γ
)/�total �2/��(� γ
)/�total �2/��(� γ
)/�total �2/�VALUE CL% DOCUMENT ID TECN COMMENT

<0.04<0.04<0.04<0.04 90 KALBFLEISCH 75 HBC K−p 2.18 GeV/� (1530) FOOTNOTES� (1530) FOOTNOTES� (1530) FOOTNOTES� (1530) FOOTNOTES1BAUBILLIER 81B is a �t to the inlusive spetrum. The resolution (5 MeV) is notunfolded.2Redundant with data in the mass Listings.3 SIXEL 79 doesn't unfold the experimental resolution of 15 MeV.� (1530) REFERENCES� (1530) REFERENCES� (1530) REFERENCES� (1530) REFERENCESAUBERT 08AK PR D78 034008 B. Aubert et al. (BABAR Collab.)ASTON 85B PR D32 2270 D. Aston et al. (SLAC, CARL, CNRC, CINC)BAUBILLIER 81B NP B192 1 M. Baubillier et al. (BIRM, CERN, GLAS+)BIAGI 81 ZPHY C9 305 S.F. Biagi et al. (BRIS, CAVE, GEVA+)SIXEL 79 NP B159 125 P. Sixel et al. (AACH3, BERL, CERN, LOIC+)DEBELLEFON 75B NC 28A 289 A. de Bellefon et al. (CDEF, SACL)KALBFLEISCH 75 PR D11 987 G.R. Kalbeish, R.C. Strand, J.W. Chapman (BNL+)BERTHON 74 NC 21A 146 A. Berthon et al. (CDEF, RHEL, SACL+)LICHTENBERG 74 PR D10 3865 D.B. Lihtenberg (IND)Also Private Comm. D.B. Lihtenberg (IND)HABIBI 73 Thesis Nevis 199 M. Habibi (COLU)ROSS 73B Purdue Conf. 355 R.T. Ross, J.L. Lloyd, D. Radojii (OXF)BADIER 72 NP B37 429 J. Badier et al. (EPOL)BALTAY 72 PL 42B 129 C. Baltay et al. (COLU, BING)BORENSTEIN 72 PR D5 1559 S.R. Borenstein et al. (BNL, MICH) IKIRSCH 72 NP B40 349 L.E. Kirsh et al. (BRAN, UMD, SYRA+) IBERGE 66 PR 147 945 J.P. Berge et al. (LRL) IBUTTON-... 66 PR 142 883 J. Button-Shafer et al. (LRL) JPLONDON 66 PR 143 1034 G.W. London et al. (BNL, SYRA) IJMERRILL 66 Thesis UCRL 16455 D.W. Merrill (LRL) JPPJERROU 65B PRL 14 275 G.M. Pjerrou et al. (UCLA)SCHLEIN 63B PRL 11 167 P.E. Shlein et al. (UCLA) IJPOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSMAZZUCATO 81 NP B178 1 M. Mazzuato et al. (AMST, CERN, NIJM+)BRIEFEL 77 PR D16 2706 E. Briefel et al. (BRAN, UMD, SYRA+)BRIEFEL 75 PR D12 1859 E. Briefel et al. (BRAN, UMD, SYRA+)HUNGERBU... 74 PR D10 2051 V. Hungerbuhler et al. (YALE, FNAL, BNL+)BUTTON-... 66 PR 142 883 J. Button-Shafer et al. (LRL) JP� (1620) I (JP ) = 12 (??)J, P need on�rmation.Status: ∗OMITTED FROM SUMMARY TABLEWhat little evidene there is onsists of weak signals in the � πhannel. A number of other experiments (e.g., BORENSTEIN 72and HASSALL 81) have looked for but not seen any e�et.� (1620) MASS� (1620) MASS� (1620) MASS� (1620) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
≈ 1620 OUR ESTIMATE≈ 1620 OUR ESTIMATE≈ 1620 OUR ESTIMATE≈ 1620 OUR ESTIMATE1624± 3 31 BRIEFEL 77 HBC K−p 2.87 GeV/1633±12 34 DEBELLEFON 75B HBC K−p → �−K π1606± 6 29 ROSS 72 HBC K−p 3.1{3.7 GeV/� (1620) WIDTH� (1620) WIDTH� (1620) WIDTH� (1620) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT22.5 31 1 BRIEFEL 77 HBC K−p 2.87 GeV/40 ±15 34 DEBELLEFON 75B HBC K−p → �−K π21 ± 7 29 ROSS 72 HBC K−p →�−π+K∗0(892)

� (1620) DECAY MODES� (1620) DECAY MODES� (1620) DECAY MODES� (1620) DECAY MODESMode�1 � π � (1620) FOOTNOTES� (1620) FOOTNOTES� (1620) FOOTNOTES� (1620) FOOTNOTES1The �t is insensitive to values between 15 and 30 MeV.� (1620) REFERENCES� (1620) REFERENCES� (1620) REFERENCES� (1620) REFERENCESHASSALL 81 NP B189 397 J.K. Hassall et al. (CAVE, MSU)BRIEFEL 77 PR D16 2706 E. Briefel et al. (BRAN, UMD, SYRA+)Also Duke Conf. 317 E. Briefel et al. (BRAN, UMD, SYRA+)Hyperon Resonanes, 1970Also PR D12 1859 E. Briefel et al. (BRAN, UMD, SYRA+)DEBELLEFON 75B NC 28A 289 A. de Bellefon et al. (CDEF, SACL)BORENSTEIN 72 PR D5 1559 S.R. Borenstein et al. (BNL, MICH) IROSS 72 PL 38B 177 R.T. Ross et al. (OXF) IOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSHUNGERBU... 74 PR D10 2051 V. Hungerbuhler et al. (YALE, FNAL, BNL+)SCHMIDT 73 Purdue Conf. 363 P.E. Shmidt (BRAN)KALBFLEISCH 70 Duke Conf. 331 G.R. Kalbeish (BNL) IHyperon Resonanes 1970APSELL 69 PRL 23 884 S.P. Apsell et al. (BRAN, UMD, SYRA+)BARTSCH 69 PL 28B 439 J. Bartsh et al. (AACH, BERL, CERN+)� (1690) I (JP ) = 12 (??) Status: ∗∗∗AUBERT 08AK, in a study of �+ → �−π+K+, �nds some evi-dene that the � (1690) has JP = 1/2−.DIONISI 78 sees a threshold enhanement in both the neutral andnegatively harged � K mass spetra in K− p → (� K)K π at 4.2GeV/ . The data from the � K hannels alone annot distinguishbetween a resonane and a large sattering length. Weaker evideneat the same mass is seen in the orresponding �K hannels, and aoupled-hannel analysis yields results onsistent with a new � .BIAGI 81 sees an enhanement at 1700 MeV in the di�rativelyprodued �K− system. A peak is also observed in the �K0 massspetrum at 1660 MeV that is onsistent with a 1720 MeV resonanedeaying to �0K0, with the γ from the �0 deay not deteted.BIAGI 87 provides further on�rmation of this state in di�rative dis-soiation of �− into �K−. The signi�ane laimed is 6.7 standarddeviations.ADAMOVICH 98 sees a peak of 1400 ± 300 events in the �−π+spetrum produed by 345 GeV/ �−-nuleus interations.� (1690) MASSES� (1690) MASSES� (1690) MASSES� (1690) MASSESMIXED CHARGESMIXED CHARGESMIXED CHARGESMIXED CHARGESVALUE (MeV) DOCUMENT ID1690±10 OUR ESTIMATE1690±10 OUR ESTIMATE1690±10 OUR ESTIMATE1690±10 OUR ESTIMATE This is only an eduated guess; the error given is larger thanthe error on the average of the published values.� (1690)0 MASS� (1690)0 MASS� (1690)0 MASS� (1690)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1686±4 1400 ADAMOVICH 98 WA89 �− nuleus, 345GeV/1699±5 175 1 DIONISI 78 HBC K−p 4.2 GeV/1684±5 183 2 DIONISI 78 HBC K−p 4.2 GeV/� (1690)− MASS� (1690)− MASS� (1690)− MASS� (1690)− MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1691.1± 1.9±2.0 104 BIAGI 87 SPEC �−Be 116 GeV1700 ±10 150 3 BIAGI 81 SPEC �−H 100, 135 GeV1694 ± 6 45 4 DIONISI 78 HBC K−p 4.2 GeV/� (1690) WIDTHS� (1690) WIDTHS� (1690) WIDTHS� (1690) WIDTHSMIXED CHARGESMIXED CHARGESMIXED CHARGESMIXED CHARGESVALUE (MeV) DOCUMENT ID
<30 OUR ESTIMATE<30 OUR ESTIMATE<30 OUR ESTIMATE<30 OUR ESTIMATE� (1690)0 WIDTH� (1690)0 WIDTH� (1690)0 WIDTH� (1690)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT10± 6 1400 ADAMOVICH 98 WA89 �− nuleus, 345GeV/44±23 175 1 DIONISI 78 HBC K−p 4.2 GeV/20± 4 183 2 DIONISI 78 HBC K−p 4.2 GeV/



1775177517751775See key on page 885 BaryonPartile Listings� (1690),� (1820)� (1690)− WIDTH� (1690)− WIDTH� (1690)− WIDTH� (1690)− WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT
< 8 90 104 BIAGI 87 SPEC �−Be 116 GeV47±14 150 3 BIAGI 81 SPEC �−H 100, 135 GeV26± 6 45 4 DIONISI 78 HBC K−p 4.2 GeV/� (1690) DECAY MODES� (1690) DECAY MODES� (1690) DECAY MODES� (1690) DECAY MODESMode Fration (�i /�)�1 �K seen�2 � K seen�3 � π seen�4 �−π+π0�5 �−π+π− possibly seen�6 � (1530)π � (1690) BRANCHING RATIOS� (1690) BRANCHING RATIOS� (1690) BRANCHING RATIOS� (1690) BRANCHING RATIOS�(�K)/�total �1/��(�K)/�total �1/��(�K)/�total �1/��(�K)/�total �1/�VALUE EVTS DOCUMENT ID TECN CHG COMMENTseenseenseenseen 104 BIAGI 87 SPEC − �−Be 116 GeV�(� K)/�(�K) �2/�1�(� K)/�(�K) �2/�1�(� K)/�(�K) �2/�1�(� K)/�(�K) �2/�1VALUE EVTS DOCUMENT ID TECN CHG COMMENT0.75±0.39 75 ABE 02C BELL e+ e− ≈ �(4S)2.7 ±0.9 DIONISI 78 HBC 0 K−p 4.2 GeV/3.1 ±1.4 DIONISI 78 HBC − K−p 4.2 GeV/�(� π

)/�(� K) �3/�2�(� π
)/�(� K) �3/�2�(� π
)/�(� K) �3/�2�(� π
)/�(� K) �3/�2VALUE DOCUMENT ID TECN CHG COMMENT

<0.09 DIONISI 78 HBC 0 K− p 4.2 GeV/�(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN COMMENTseen ADAMOVICH 98 WA89 �− nuleus, 345GeV/�(�−π+π0)/�(� K) �4/�2�(�−π+π0)/�(� K) �4/�2�(�−π+π0)/�(� K) �4/�2�(�−π+π0)/�(� K) �4/�2VALUE DOCUMENT ID TECN CHG COMMENT

<0.04 DIONISI 78 HBC 0 K− p 4.2 GeV/�(�−π+π−
)/�total �5/��(�−π+π−
)/�total �5/��(�−π+π−
)/�total �5/��(�−π+π−
)/�total �5/�VALUE EVTS DOCUMENT ID TECN CHG COMMENTpossibly seenpossibly seenpossibly seenpossibly seen 4 BIAGI 87 SPEC − �−Be 116 GeV�(�−π+π−
)/�(� K) �5/�2�(�−π+π−
)/�(� K) �5/�2�(�−π+π−
)/�(� K) �5/�2�(�−π+π−
)/�(� K) �5/�2VALUE DOCUMENT ID TECN CHG COMMENT

<0.03 DIONISI 78 HBC − K− p 4.2 GeV/�(� (1530)π)/�(� K) �6/�2�(� (1530)π)/�(� K) �6/�2�(� (1530)π)/�(� K) �6/�2�(� (1530)π)/�(� K) �6/�2VALUE DOCUMENT ID TECN CHG COMMENT
<0.06 DIONISI 78 HBC − K− p 4.2 GeV/� (1690) FOOTNOTES� (1690) FOOTNOTES� (1690) FOOTNOTES� (1690) FOOTNOTES1From a �t to the �+K− spetrum.2From a oupled-hannel analysis of the �+K− and �K0 spetra.3A �t to the inlusive spetrum from �−N → �K−X.4From a oupled-hannel analysis of the �0K− and �K− spetra.� (1690) REFERENCES� (1690) REFERENCES� (1690) REFERENCES� (1690) REFERENCESAUBERT 08AK PR D78 034008 B. Aubert et al. (BABAR Collab.)ABE 02C PL B524 33 K. Abe et al. (KEK BELLE Collab.)ADAMOVICH 98 EPJ C5 621 M.I. Adamovih et al. (CERN WA89 Collab.)BIAGI 87 ZPHY C34 15 S.F. Biagi et al. (BRIS, CERN, GEVA+) IBIAGI 81 ZPHY C9 305 S.F. Biagi et al. (BRIS, CAVE, GEVA+)DIONISI 78 PL 80B 145 C. Dionisi et al. (CERN, AMST, NIJM+) I� (1820) 3/2− I (JP ) = 12 (32−) Status: ∗∗∗The learest evidene is an 8-standard-deviation peak in �K− seenby GAY 76C. TEODORO 78 favors J = 3/2, but annot make aparity disrimination. BIAGI 87C is onsistent with J = 3/2 andfavors negative parity for this J value.

� (1820) MASS� (1820) MASS� (1820) MASS� (1820) MASSWe only average the measurements that appear to us to be most signi�antand best determined.VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT1823 ± 5 OUR ESTIMATE1823 ± 5 OUR ESTIMATE1823 ± 5 OUR ESTIMATE1823 ± 5 OUR ESTIMATE1823.4± 1.4 OUR AVERAGE1823.4± 1.4 OUR AVERAGE1823.4± 1.4 OUR AVERAGE1823.4± 1.4 OUR AVERAGE1819.4± 3.1±2.0 280 1 BIAGI 87 SPEC 0 �−Be → (�K−) X1826 ± 3 ±1 54 BIAGI 87C SPEC 0 �−Be → (�K0) X1822 ± 6 JENKINS 83 MPS − K− p → K+ (MM)1830 ± 6 300 BIAGI 81 SPEC − SPS hyperon beam1823 ± 2 130 GAY 76C HBC − K− p 4.2 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •1817 ± 3 ADAMOVICH 99B WA89 �− nuleus, 345 GeV1797 ±19 74 BRIEFEL 77 HBC 0 K− p 2.87 GeV/1829 ± 9 68 BRIEFEL 77 HBC −0 �(1530)π1860 ±14 39 BRIEFEL 77 HBC − �−K01870 ± 9 44 BRIEFEL 77 HBC 0 �K01813 ± 4 57 BRIEFEL 77 HBC − �K−1807 ±27 DIBIANCA 75 DBC −0 � ππ, �∗π1762 ± 8 28 2 BADIER 72 HBC −0 � π, � ππ, Y K1838 ± 5 38 2 BADIER 72 HBC −0 � π, � ππ, Y K1830 ±10 25 3 CRENNELL 70B DBC −0 3.6, 3.9 GeV/1826 ±12 4 CRENNELL 70B DBC −0 3.6, 3.9 GeV/1830 ±10 40 ALITTI 69 HBC − �, �K1814 ± 4 30 BADIER 65 HBC 0 �K01817 ± 7 29 SMITH 65C HBC −0 �K0, �K−1770 HALSTEINSLID63 FBC −0 K− freon 3.5 GeV/� (1820) WIDTH� (1820) WIDTH� (1820) WIDTH� (1820) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT24 +15

−10 OUR ESTIMATE24 +15
−10 OUR ESTIMATE24 +15
−10 OUR ESTIMATE24 +15
−10 OUR ESTIMATE24 ± 6 OUR AVERAGE24 ± 6 OUR AVERAGE24 ± 6 OUR AVERAGE24 ± 6 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogram below.24.6± 5.3 280 1 BIAGI 87 SPEC 0 �−Be → (�K−) X12 ±14 ±1.7 54 BIAGI 87C SPEC 0 �−Be → (�K0) X72 ±20 300 BIAGI 81 SPEC − SPS hyperon beam21 ± 7 130 GAY 76C HBC − K− p 4.2 GeV/

• • • We do not use the following data for averages, �ts, limits, et. • • •23 ±13 ADAMOVICH 99B WA89 �− nuleus, 345 GeV99 ±57 74 BRIEFEL 77 HBC 0 K− p 2.87 GeV/52 ±34 68 BRIEFEL 77 HBC −0 �(1530)π72 ±17 39 BRIEFEL 77 HBC − �−K044 ±11 44 BRIEFEL 77 HBC 0 �K026 ±11 57 BRIEFEL 77 HBC − �K−85 ±58 DIBIANCA 75 DBC −0 � ππ, �∗π51 ±13 2 BADIER 72 HBC −0 Lower mass58 ±13 2 BADIER 72 HBC −0 Higher mass103 +38
−24 3 CRENNELL 70B DBC −0 3.6, 3.9 GeV/48 +36
−19 4 CRENNELL 70B DBC −0 3.6, 3.9 GeV/55 +40
−20 ALITTI 69 HBC − �, �K12 ± 4 BADIER 65 HBC 0 �K030 ± 7 SMITH 65B HBC −0 �K

<80 HALSTEINSLID63 FBC −0 K− freon 3.5 GeV/
WEIGHTED AVERAGE
24±6 (Error scaled by 1.5)

GAY 76C HBC 0.2
BIAGI 81 SPEC 5.7
BIAGI 87C SPEC 0.8
BIAGI 87 SPEC 0.0

χ2

       6.7
(Confidence Level = 0.083)

-20 0 20 40 60 80 100 120� (1820) width (MeV)



1776177617761776BaryonPartile Listings� (1820),� (1950)� (1820) DECAY MODES� (1820) DECAY MODES� (1820) DECAY MODES� (1820) DECAY MODESMode Fration (�i /�)�1 �K large�2 � K small�3 � π small�4 � (1530)π small�5 � ππ (not � (1530) π)� (1820) BRANCHING RATIOS� (1820) BRANCHING RATIOS� (1820) BRANCHING RATIOS� (1820) BRANCHING RATIOSThe dominant modes seem to be �K and (perhaps) �(1530)π, but thebranhing frations are very poorly determined.�(�K)/�total �1/��(�K)/�total �1/��(�K)/�total �1/��(�K)/�total �1/�VALUE DOCUMENT ID TECN CHG COMMENT0.25±0.05 OUR AVERAGE0.25±0.05 OUR AVERAGE0.25±0.05 OUR AVERAGE0.25±0.05 OUR AVERAGE0.24±0.05 ANISOVICH 12A DPWA Multihannel0.30±0.15 ALITTI 69 HBC − K− p 3.9{5 GeV/�(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/��(� π
)/�total �3/�VALUE DOCUMENT ID TECN CHG COMMENT0.10±0.100.10±0.100.10±0.100.10±0.10 ALITTI 69 HBC − K− p 3.9{5 GeV/�(� π
)/�(�K) �3/�1�(� π
)/�(�K) �3/�1�(� π
)/�(�K) �3/�1�(� π
)/�(�K) �3/�1VALUE CL% DOCUMENT ID TECN CHG COMMENT

<0.36<0.36<0.36<0.36 95 GAY 76C HBC − K−p 4.2 GeV/0.20±0.200.20±0.200.20±0.200.20±0.20 BADIER 65 HBC 0 K−p 3 GeV/�(� π
)/�(� (1530)π) �3/�4�(� π
)/�(� (1530)π) �3/�4�(� π
)/�(� (1530)π) �3/�4�(� π
)/�(� (1530)π) �3/�4VALUE DOCUMENT ID TECN CHG COMMENT1.5+0.6

−0.41.5+0.6
−0.41.5+0.6
−0.41.5+0.6
−0.4 APSELL 70 HBC 0 K− p 2.87 GeV/�(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/�VALUE DOCUMENT ID TECN CHG COMMENT0.30±0.150.30±0.150.30±0.150.30±0.15 ALITTI 69 HBC − K− p 3.9{5 GeV/

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.02 TRIPP 67 RVUE Use SMITH 65C�(� K)/�(�K) �2/�1�(� K)/�(�K) �2/�1�(� K)/�(�K) �2/�1�(� K)/�(�K) �2/�1VALUE DOCUMENT ID TECN CHG COMMENT0.24±0.100.24±0.100.24±0.100.24±0.10 GAY 76C HBC − K− p 4.2 GeV/�(� (1530)π)/�total �4/��(� (1530)π)/�total �4/��(� (1530)π)/�total �4/��(� (1530)π)/�total �4/�VALUE DOCUMENT ID TECN CHG COMMENT0.30±0.150.30±0.150.30±0.150.30±0.15 ALITTI 69 HBC − K− p 3.9{5 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •seen ASTON 85B LASS K− p 11 GeV/not seen 5 HASSALL 81 HBC K− p 6.5 GeV/
<0.25 6 DAUBER 69 HBC K− p 2.7 GeV/�(� (1530)π)/�(�K) �4/�1�(� (1530)π)/�(�K) �4/�1�(� (1530)π)/�(�K) �4/�1�(� (1530)π)/�(�K) �4/�1VALUE DOCUMENT ID TECN CHG COMMENT0.38±0.27 OUR AVERAGE0.38±0.27 OUR AVERAGE0.38±0.27 OUR AVERAGE0.38±0.27 OUR AVERAGE Error inludes sale fator of 2.3.1.0 ±0.3 GAY 76C HBC − K− p 4.2 GeV/0.26±0.13 SMITH 65C HBC −0 K− p 2.45{2.7 GeV/�(� ππ (not � (1530) π))/�(�K) �5/�1�(� ππ (not � (1530) π))/�(�K) �5/�1�(� ππ (not � (1530) π))/�(�K) �5/�1�(� ππ (not � (1530) π))/�(�K) �5/�1VALUE DOCUMENT ID TECN CHG COMMENT0.30±0.200.30±0.200.30±0.200.30±0.20 BIAGI 87 SPEC − �−Be 116 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.14 7 BADIER 65 HBC 0 1 st. dev. limit
>0.1 SMITH 65C HBC −0 K− p 2.45{2.7 GeV/�(� ππ (not � (1530) π))/�(� (1530)π) �5/�4�(� ππ (not � (1530) π))/�(� (1530)π) �5/�4�(� ππ (not � (1530) π))/�(� (1530)π) �5/�4�(� ππ (not � (1530) π))/�(� (1530)π) �5/�4VALUE DOCUMENT ID TECN CHG COMMENTonsistent with zero GAY 76C HBC − K− p 4.2 GeV/
• • • We do not use the following data for averages, �ts, limits, et. • • •0.3±0.5 8 APSELL 70 HBC 0 K− p 2.87 GeV/� (1820) FOOTNOTES� (1820) FOOTNOTES� (1820) FOOTNOTES� (1820) FOOTNOTES1BIAGI 87 also sees weak signals in the in the �−π+π− hannel at 1782.6 ± 1.4 MeV(� = 6.0 ± 1.5 MeV) and 1831.9 ± 2.8 MeV (� = 9.6 ± 9.9 MeV).2BADIER 72 adds all hannels and divides the peak into lower and higher mass regions.The data an also be �tted with a single Breit-Wigner of mass 1800 MeV and width 150MeV.3 From a �t to inlusive � π, � ππ, and �K− spetra.4 From a �t to inlusive � π and � ππ spetra only.5 Inluding � ππ.6DAUBER 69 uses in part the same data as SMITH 65C.7 For the deay mode �−π+π0 only. This limit inludes �(1530)π.8Or less. Upper limit for the 3-body deay.

� (1820) REFERENCES� (1820) REFERENCES� (1820) REFERENCES� (1820) REFERENCESANISOVICH 12A EPJ A48 15 A.V. Anisovih et al. (BONN, PNPI)ADAMOVICH 99B EPJ C11 271 M.I. Adamovih et al. (CERN WA89 Collab.)BIAGI 87 ZPHY C34 15 S.F. Biagi et al. (BRIS, CERN, GEVA+)BIAGI 87C ZPHY C34 175 S.F. Biagi et al. (BRIS, CERN, GEVA+) JPASTON 85B PR D32 2270 D. Aston et al. (SLAC, CARL, CNRC, CINC)JENKINS 83 PRL 51 951 C.M. Jenkins et al. (FSU, BRAN, LBL+)BIAGI 81 ZPHY C9 305 S.F. Biagi et al. (BRIS, CAVE, GEVA+)HASSALL 81 NP B189 397 J.K. Hassall et al. (CAVE, MSU)TEODORO 78 PL 77B 451 D. Teodoro et al. (AMST, CERN, NIJM+) JPBRIEFEL 77 PR D16 2706 E. Briefel et al. (BRAN, UMD, SYRA+)Also PRL 23 884 S.P. Apsell et al. (BRAN, UMD, SYRA+)GAY 76C PL 62B 477 J.B. Gay et al. (AMST, CERN, NIJM) IJDIBIANCA 75 NP B98 137 F.A. Dibiana, R.J. Endorf (CMU)BADIER 72 NP B37 429 J. Badier et al. (EPOL)APSELL 70 PRL 24 777 S.P. Apsell et al. (BRAN, UMD, SYRA+) ICRENNELL 70B PR D1 847 D.J. Crennell et al. (BNL)ALITTI 69 PRL 22 79 J. Alitti et al. (BNL, SYRA) IDAUBER 69 PR 179 1262 P.M. Dauber et al. (LRL)TRIPP 67 NP B3 10 R.D. Tripp et al. (LRL, SLAC, CERN+)BADIER 65 PL 16 171 J. Badier et al. (EPOL, SACL, AMST) ISMITH 65B Athens Conf. 251 G.A. Smith, J.S. Lindsey (LRL)SMITH 65C PRL 14 25 G.A. Smith et al. (LRL) IJPHALSTEINSLID 63 Siena Conf. 1 73 A. Halsteinslid et al. (BERG, CERN, EPOL+) IOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSTEODORO 78 PL 77B 451 D. Teodoro et al. (AMST, CERN, NIJM+) JPBRIEFEL 75 PR D12 1859 E. Briefel et al. (BRAN, UMD, SYRA+)SCHMIDT 73 Purdue Conf. 363 P.E. Shmidt (BRAN)MERRILL 68 PR 167 1202 D.W. Merrill, J. Button-Shafer (LRL)SMITH 64 PRL 13 61 G.A. Smith et al. (LRL) IJP� (1950) I (JP ) = 12 (??) Status: ∗∗∗We list here everything reported between 1875 and 2000 MeV. Theaumulated evidene for a � near 1950 MeV seems strong enoughto inlude a � (1950) in the main Baryon Table, but not muh anbe said about its properties. In fat, there may be more than one �near this mass. � (1950) MASS� (1950) MASS� (1950) MASS� (1950) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1950±15 OUR ESTIMATE1950±15 OUR ESTIMATE1950±15 OUR ESTIMATE1950±15 OUR ESTIMATE1955± 6 ADAMOVICH 99B WA89 �− nuleus, 345 GeV1944± 9 129 BIAGI 87 SPEC �−Be →(�−π+)π−X1963± 5±2 63 BIAGI 87C SPEC �−Be → (�K0) X1937± 7 150 BIAGI 81 SPEC SPS hyperon beam1961±18 139 BRIEFEL 77 HBC 2.87 K− p →�−π+X1936±22 44 BRIEFEL 77 HBC 2.87 K− p → �0π−X1964±10 56 BRIEFEL 77 HBC �(1530)π1900±12 DIBIANCA 75 DBC � π1952±11 25 ROSS 73C (�π)−1956± 6 29 BADIER 72 HBC � π, � ππ, Y K1955±14 21 GOLDWASSER 70 HBC � π1894±18 66 DAUBER 69 HBC � π1930±20 27 ALITTI 68 HBC �−π+1933±16 35 BADIER 65 HBC �−π+� (1950) WIDTH� (1950) WIDTH� (1950) WIDTH� (1950) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT60±20 OUR ESTIMATE60±20 OUR ESTIMATE60±20 OUR ESTIMATE60±20 OUR ESTIMATE68±22 ADAMOVICH 99B WA89 �− nuleus, 345 GeV100±31 129 BIAGI 87 SPEC �−Be →(�−π+)π−X25±15±1.2 63 BIAGI 87C SPEC �−Be → (�K0) X60± 8 150 BIAGI 81 SPEC SPS hyperon beam159±57 139 BRIEFEL 77 HBC 2.87 K− p →�−π+X87±26 44 BRIEFEL 77 HBC 2.87 K− p → �0π−X60±39 56 BRIEFEL 77 HBC �(1530)π63±78 DIBIANCA 75 DBC � π38±10 ROSS 73C (�π)−35±11 29 BADIER 72 HBC � π, � ππ, Y K56±26 21 GOLDWASSER 70 HBC � π98±23 66 DAUBER 69 HBC � π80±40 27 ALITTI 68 HBC �−π+140±35 35 BADIER 65 HBC �−π+� (1950) DECAY MODES� (1950) DECAY MODES� (1950) DECAY MODES� (1950) DECAY MODESMode Fration (�i /�)�1 �K seen�2 � K possibly seen�3 � π seen�4 � (1530)π�5 � ππ (not � (1530) π)



1777177717771777See key on page 885 BaryonPartile Listings� (1950),� (2030)� (1950) BRANCHING RATIOS� (1950) BRANCHING RATIOS� (1950) BRANCHING RATIOS� (1950) BRANCHING RATIOS�(� K)/�(�K) �2/�1�(� K)/�(�K) �2/�1�(� K)/�(�K) �2/�1�(� K)/�(�K) �2/�1VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<2.3 90 0 BIAGI 87C SPEC �−Be 116 GeV�(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/��(� K)/�total �2/�VALUE EVTS DOCUMENT ID TECN COMMENTpossibly seenpossibly seenpossibly seenpossibly seen 17 HASSALL 81 HBC K−p 6.5 GeV/�(� π

)/�(� (1530)π) �3/�4�(� π
)/�(� (1530)π) �3/�4�(� π
)/�(� (1530)π) �3/�4�(� π
)/�(� (1530)π) �3/�4VALUE DOCUMENT ID TECN2.8+0.7

−0.6 APSELL 70 HBC�(� ππ (not � (1530) π))/�(� (1530)π) �5/�4�(� ππ (not � (1530) π))/�(� (1530)π) �5/�4�(� ππ (not � (1530) π))/�(� (1530)π) �5/�4�(� ππ (not � (1530) π))/�(� (1530)π) �5/�4VALUE DOCUMENT ID TECN0.0±0.3 APSELL 70 HBC� (1950) REFERENCES� (1950) REFERENCES� (1950) REFERENCES� (1950) REFERENCESADAMOVICH 99B EPJ C11 271 M.I. Adamovih et al. (CERN WA89 Collab.)BIAGI 87 ZPHY C34 15 S.F. Biagi et al. (BRIS, CERN, GEVA+)BIAGI 87C ZPHY C34 175 S.F. Biagi et al. (BRIS, CERN, GEVA+)BIAGI 81 ZPHY C9 305 S.F. Biagi et al. (BRIS, CAVE, GEVA+)HASSALL 81 NP B189 397 J.K. Hassall et al. (CAVE, MSU)BRIEFEL 77 PR D16 2706 E. Briefel et al. (BRAN, UMD, SYRA+)Also Duke Conf. 317 E. Briefel et al. (BRAN, UMD, SYRA+)Hyperon Resonanes, 1970DIBIANCA 75 NP B98 137 F.A. Dibiana, R.J. Endorf (CMU)ROSS 73C Purdue Conf. 345 R.T. Ross, J.L. Lloyd, D. Radojii (OXF)BADIER 72 NP B37 429 J. Badier et al. (EPOL)APSELL 70 PRL 24 777 S.P. Apsell et al. (BRAN, UMD, SYRA+) IGOLDWASSER 70 PR D1 1960 E.L. Goldwasser, P.F. Shultz (ILL)DAUBER 69 PR 179 1262 P.M. Dauber et al. (LRL) IALITTI 68 PRL 21 1119 J. Alitti et al. (BNL, SYRA) IBADIER 65 PL 16 171 J. Badier et al. (EPOL, SACL, AMST) I� (2030) I (JP ) = 12 ( ≥ 52?)Status: ∗∗∗The evidene for this state has been muh improved by HEMING-WAY 77, who see an eight standard deviation enhanement in � Kand a weaker oupling to �K . ALITTI 68 and HEMINGWAY 77observe no signals in the � ππ (or � (1530)π) hannel, in ontrastto DIBIANCA 75. The deay (�/�)K π reported by BARTSCH 69is also not on�rmed by HEMINGWAY 77.A moments analysis of the HEMINGWAY 77 data indiates at a levelof three standard deviations that J ≥ 5/2.� (2030) MASS� (2030) MASS� (2030) MASS� (2030) MASSVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT2025 ± 5 OUR ESTIMATE2025 ± 5 OUR ESTIMATE2025 ± 5 OUR ESTIMATE2025 ± 5 OUR ESTIMATE2025.1± 2.4 OUR AVERAGE2025.1± 2.4 OUR AVERAGE2025.1± 2.4 OUR AVERAGE2025.1± 2.4 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.2022 ± 7 JENKINS 83 MPS − K−p → K+MM2024 ± 2 200 HEMINGWAY 77 HBC − K−p 4.2 GeV/2044 ± 8 DIBIANCA 75 DBC −0 � ππ, �∗π2019 ± 7 15 ROSS 73C HBC −0 �K2030 ±10 42 ALITTI 69 HBC − K−p 3.9{5GeV/2058 ±17 40 BARTSCH 69 HBC −0 K−p 10 GeV/
WEIGHTED AVERAGE
2025.1±2.4 (Error scaled by 1.3)

BARTSCH 69 HBC
ALITTI 69 HBC 0.2
ROSS 73C HBC 0.8
DIBIANCA 75 DBC 5.6
HEMINGWAY 77 HBC 0.3
JENKINS 83 MPS 0.2

χ2

       7.1
(Confidence Level = 0.132)

2000 2020 2040 2060 2080 2100� (2030) mass (MeV)

� (2030) WIDTH� (2030) WIDTH� (2030) WIDTH� (2030) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT20+15
− 5 OUR ESTIMATE20+15
− 5 OUR ESTIMATE20+15
− 5 OUR ESTIMATE20+15
− 5 OUR ESTIMATE21± 6 OUR AVERAGE21± 6 OUR AVERAGE21± 6 OUR AVERAGE21± 6 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.16± 5 200 HEMINGWAY 77 HBC − K−p 4.2 GeV/60±24 DIBIANCA 75 DBC −0 � ππ, �∗π33±17 15 ROSS 73C HBC −0 �K45+40
−20 ALITTI 69 HBC − K−p 3.9{5GeV/57±30 BARTSCH 69 HBC −0 K−p 10 GeV/

WEIGHTED AVERAGE
21±6 (Error scaled by 1.3)

BARTSCH 69 HBC 1.4
ALITTI 69 HBC 1.4
ROSS 73C HBC 0.5
DIBIANCA 75 DBC 2.6
HEMINGWAY 77 HBC 1.1

χ2

       7.0
(Confidence Level = 0.135)

-50 0 50 100 150 200� (2030) width (MeV)� (2030) DECAY MODES� (2030) DECAY MODES� (2030) DECAY MODES� (2030) DECAY MODESMode Fration (�i /�)�1 �K ∼ 20 %�2 � K ∼ 80 %�3 � π small�4 � (1530)π small�5 � ππ (not � (1530) π) small�6 �K π small�7 � K π small� (2030) BRANCHING RATIOS� (2030) BRANCHING RATIOS� (2030) BRANCHING RATIOS� (2030) BRANCHING RATIOS�(� π
)/[�(�K)+ �(� K)+�(� π

)+�(� (1530)π)] �3/(�1+�2+�3+�4)�(� π
)/[�(�K)+ �(� K)+�(� π

)+�(� (1530)π)] �3/(�1+�2+�3+�4)�(� π
)/[�(�K)+ �(� K)+�(� π

)+�(� (1530)π)] �3/(�1+�2+�3+�4)�(� π
)/[�(�K)+ �(� K)+�(� π

)+�(� (1530)π)] �3/(�1+�2+�3+�4)VALUE DOCUMENT ID TECN CHG COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.30 ALITTI 69 HBC − 1 standard dev.limit�(� π

)/�(� K) �3/�2�(� π
)/�(� K) �3/�2�(� π
)/�(� K) �3/�2�(� π
)/�(� K) �3/�2VALUE CL% DOCUMENT ID TECN CHG COMMENT

<0.19 95 HEMINGWAY 77 HBC − K−p 4.2 GeV/�(�K)/[�(�K)+ �(� K)+�(� π
)+�(� (1530)π)] �1/(�1+�2+�3+�4)�(�K)/[�(�K)+ �(� K)+�(� π
)+�(� (1530)π)] �1/(�1+�2+�3+�4)�(�K)/[�(�K)+ �(� K)+�(� π
)+�(� (1530)π)] �1/(�1+�2+�3+�4)�(�K)/[�(�K)+ �(� K)+�(� π
)+�(� (1530)π)] �1/(�1+�2+�3+�4)VALUE DOCUMENT ID TECN CHG COMMENT0.25±0.15 ALITTI 69 HBC − K− p 3.9{5GeV/�(�K)/�(� K) �1/�2�(�K)/�(� K) �1/�2�(�K)/�(� K) �1/�2�(�K)/�(� K) �1/�2VALUE DOCUMENT ID TECN CHG COMMENT0.22±0.09 HEMINGWAY 77 HBC − K− p 4.2 GeV/�(� K)/[�(�K)+�(� K)+�(� π
)+�(� (1530)π)] �2/(�1+�2+�3+�4)�(� K)/[�(�K)+�(� K)+�(� π
)+�(� (1530)π)] �2/(�1+�2+�3+�4)�(� K)/[�(�K)+�(� K)+�(� π
)+�(� (1530)π)] �2/(�1+�2+�3+�4)�(� K)/[�(�K)+�(� K)+�(� π
)+�(� (1530)π)] �2/(�1+�2+�3+�4)VALUE DOCUMENT ID TECN CHG COMMENT0.75±0.20 ALITTI 69 HBC − K− p 3.9{5GeV/�(� (1530)π)/[�(�K)+�(� K)+�(� π

)+�(� (1530)π)]�4/(�1+�2+�3+�4)�(� (1530)π)/[�(�K)+�(� K)+�(� π
)+�(� (1530)π)]�4/(�1+�2+�3+�4)�(� (1530)π)/[�(�K)+�(� K)+�(� π
)+�(� (1530)π)]�4/(�1+�2+�3+�4)�(� (1530)π)/[�(�K)+�(� K)+�(� π
)+�(� (1530)π)]�4/(�1+�2+�3+�4)VALUE DOCUMENT ID TECN CHG COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.15 ALITTI 69 HBC − 1 standard dev.limit
[�(� (1530)π)+�(� ππ (not � (1530) π))]/�(� K) (�4+�5)/�2[�(� (1530)π)+�(� ππ (not � (1530) π))]/�(� K) (�4+�5)/�2[�(� (1530)π)+�(� ππ (not � (1530) π))]/�(� K) (�4+�5)/�2[�(� (1530)π)+�(� ππ (not � (1530) π))]/�(� K) (�4+�5)/�2VALUE CL% DOCUMENT ID TECN CHG COMMENT
<0.11 95 1 HEMINGWAY 77 HBC − K−p 4.2 GeV/



1778177817781778BaryonPartile Listings� (2030),� (2120),� (2250),� (2370)�(�K π
)/�total �6/��(�K π
)/�total �6/��(�K π
)/�total �6/��(�K π
)/�total �6/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •seen BARTSCH 69 HBC K−p 10 GeV�(�K π
)/�(� K) �6/�2�(�K π
)/�(� K) �6/�2�(�K π
)/�(� K) �6/�2�(�K π
)/�(� K) �6/�2VALUE CL% DOCUMENT ID TECN CHG COMMENT

<0.32 95 HEMINGWAY 77 HBC − K−p 4.2 GeV/�(� K π
)/�total �7/��(� K π
)/�total �7/��(� K π
)/�total �7/��(� K π
)/�total �7/�VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •seen BARTSCH 69 HBC K−p 10 GeV�(� K π
)/�(� K) �7/�2�(� K π
)/�(� K) �7/�2�(� K π
)/�(� K) �7/�2�(� K π
)/�(� K) �7/�2VALUE CL% DOCUMENT ID TECN CHG COMMENT

<0.04 95 2 HEMINGWAY 77 HBC − K−p 4.2 GeV/� (2030) FOOTNOTES� (2030) FOOTNOTES� (2030) FOOTNOTES� (2030) FOOTNOTES1For the deay mode �−π+π− only.2 For the deay mode �±K−π∓ only.� (2030) REFERENCES� (2030) REFERENCES� (2030) REFERENCES� (2030) REFERENCESJENKINS 83 PRL 51 951 C.M. Jenkins et al. (FSU, BRAN, LBL+)HEMINGWAY 77 PL 68B 197 R.J. Hemingway et al. (AMST, CERN, NIJM+) IJAlso PL 62B 477 J.B. Gay et al. (AMST, CERN, NIJM)DIBIANCA 75 NP B98 137 F.A. Dibiana, R.J. Endorf (CMU)ROSS 73C Purdue Conf. 345 R.T. Ross, J.L. Lloyd, D. Radojii (OXF)ALITTI 69 PRL 22 79 J. Alitti et al. (BNL, SYRA) IBARTSCH 69 PL 28B 439 J. Bartsh et al. (AACH, BERL, CERN+)ALITTI 68 PRL 21 1119 J. Alitti et al. (BNL, SYRA)� (2120) I (JP ) = 12 (??)J, P need on�rmation.Status: ∗OMITTED FROM SUMMARY TABLE� (2120) MASS� (2120) MASS� (2120) MASS� (2120) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
≈ 2120 OUR ESTIMATE≈ 2120 OUR ESTIMATE≈ 2120 OUR ESTIMATE≈ 2120 OUR ESTIMATE2137±4 18 1 CHLIAPNIK... 79 HBC K+p 32 GeV/2123±7 2 GAY 76C HBC K−p 4.2 GeV/� (2120) WIDTH� (2120) WIDTH� (2120) WIDTH� (2120) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
<20 18 1 CHLIAPNIK... 79 HBC K+p 32 GeV/25±12 2 GAY 76C HBC K−p 4.2 GeV/� (2120) DECAY MODES� (2120) DECAY MODES� (2120) DECAY MODES� (2120) DECAY MODESMode Fration (�i /�)�1 �K seen� (2120) BRANCHING RATIOS� (2120) BRANCHING RATIOS� (2120) BRANCHING RATIOS� (2120) BRANCHING RATIOS�(�K)/�total �1/��(�K)/�total �1/��(�K)/�total �1/��(�K)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen 1 CHLIAPNIK... 79 HBC K+p → (�K+) Xseenseenseenseen 2 GAY 76C HBC K−p 4.2 GeV/� (2120) FOOTNOTES� (2120) FOOTNOTES� (2120) FOOTNOTES� (2120) FOOTNOTES1CHLIAPNIKOV 79 does not uniquely identify the K+ in the (�K+) X �nal state. Italso reports bumps with fewer events at 2240, 2540, and 2830 MeV.2GAY 76C sees a 4-standard deviation signal. However, HEMINGWAY 77, with moreevents from the same experiment points out that the signal is greatly redued if a ut ismade on the 4-momentum u. This suggests an anomalous prodution mehanism if the�(2120) is real. � (2120) REFERENCES� (2120) REFERENCES� (2120) REFERENCES� (2120) REFERENCESCHLIAPNIK... 79 NP B158 253 P.V. Chliapnikov et al. (CERN, BELG, MONS)HEMINGWAY 77 PL 68B 197 R.J. Hemingway et al. (AMST, CERN, NIJM+)GAY 76C PL 62B 477 J.B. Gay et al. (AMST, CERN, NIJM)� (2250) I (JP ) = 12 (??)J, P need on�rmation.Status: ∗∗OMITTED FROM SUMMARY TABLEThe evidene for this state is mixed. BARTSCH 69 sees a bumpof not muh statistial signi�ane in �K π, � K π, and � ππ massspetra. GOLDWASSER 70 sees a narrower bump in � ππ at a

higher mass. Not seen by HASSALL 81 with 45 events/µb at 6.5GeV/ . Seen by JENKINS 83. Perhaps seen by BIAGI 87.� (2250) MASS� (2250) MASS� (2250) MASS� (2250) MASSVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
≈ 2250 OUR ESTIMATE≈ 2250 OUR ESTIMATE≈ 2250 OUR ESTIMATE≈ 2250 OUR ESTIMATE2189± 7 66 BIAGI 87 SPEC − �−Be →(�−π+π−)X2214± 5 JENKINS 83 MPS − K−p → K+MM2295±15 18 GOLDWASSER 70 HBC − K−p 5.5 GeV/2244±52 35 BARTSCH 69 HBC K−p 10 GeV/� (2250) WIDTH� (2250) WIDTH� (2250) WIDTH� (2250) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT46±27 66 BIAGI 87 SPEC − �−Be →(�−π+π−)X
< 30 GOLDWASSER 70 HBC − K−p 5.5 GeV/130±80 BARTSCH 69 HBC� (2250) DECAY MODES� (2250) DECAY MODES� (2250) DECAY MODES� (2250) DECAY MODESMode�1 � ππ�2 �K π�3 � K π � (2250) REFERENCES� (2250) REFERENCES� (2250) REFERENCES� (2250) REFERENCESBIAGI 87 ZPHY C34 15 S.F. Biagi et al. (BRIS, CERN, GEVA+)JENKINS 83 PRL 51 951 C.M. Jenkins et al. (FSU, BRAN, LBL+)HASSALL 81 NP B189 397 J.K. Hassall et al. (CAVE, MSU)GOLDWASSER 70 PR D1 1960 E.L. Goldwasser, P.F. Shultz (ILL)BARTSCH 69 PL 28B 439 J. Bartsh et al. (AACH, BERL, CERN+)� (2370) I (JP ) = 12 (??)J, P need on�rmation.Status: ∗∗OMITTED FROM SUMMARY TABLE� (2370) MASS� (2370) MASS� (2370) MASS� (2370) MASSVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
≈ 2370 OUR ESTIMATE≈ 2370 OUR ESTIMATE≈ 2370 OUR ESTIMATE≈ 2370 OUR ESTIMATE2356±10 JENKINS 83 MPS − K− p → K+ MM2370 50 HASSALL 81 HBC −0 K− p 6.5 GeV/2373± 8 94 AMIRZADEH 80 HBC −0 K− p 8.25 GeV/2392±27 DIBIANCA 75 DBC � 2π� (2370) WIDTH� (2370) WIDTH� (2370) WIDTH� (2370) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT80 50 HASSALL 81 HBC −0 K− p 6.5 GeV/80±25 94 AMIRZADEH 80 HBC −0 K− p 8.25 GeV/75±69 DIBIANCA 75 DBC � 2π� (2370) DECAY MODES� (2370) DECAY MODES� (2370) DECAY MODES� (2370) DECAY MODESMode Fration (�i /�)�1 �K π seenInludes �4 + �6.�2 � K π seenInludes �5 + �6.�3 
−K�4 �K∗(892)�5 � K∗(892)�6 � (1385)K � (2370) BRANCHING RATIOS� (2370) BRANCHING RATIOS� (2370) BRANCHING RATIOS� (2370) BRANCHING RATIOS�(�K π

)/�total �1/��(�K π
)/�total �1/��(�K π
)/�total �1/��(�K π
)/�total �1/�VALUE DOCUMENT ID TECN CHG COMMENTseenseenseenseen AMIRZADEH 80 HBC −0 K− p 8.25 GeV/�(� K π
)/�total �2/��(� K π
)/�total �2/��(� K π
)/�total �2/��(� K π
)/�total �2/�VALUE DOCUMENT ID TECN CHG COMMENTseenseenseenseen AMIRZADEH 80 HBC −0 K− p 8.25 GeV/



1779177917791779See key on page 885 BaryonPartile Listings� (2370),� (2500)
[�(�K π

)+�(� K π
)]/�total (�1+�2)/�[�(�K π

)+�(� K π
)]/�total (�1+�2)/�[�(�K π

)+�(� K π
)]/�total (�1+�2)/�[�(�K π

)+�(� K π
)]/�total (�1+�2)/�VALUE EVTS DOCUMENT ID TECN CHG COMMENTseenseenseenseen 50 HASSALL 81 HBC −0 K−p 6.5 GeV/�(
−K)/�total �3/��(
−K)/�total �3/��(
−K)/�total �3/��(
−K)/�total �3/�VALUE DOCUMENT ID TECN CHG COMMENT0.09±0.04 1 KINSON 80 HBC − K− p 8.25 GeV/

[�(�K∗(892))+�(� K∗(892))]/�total (�4+�5)/�[�(�K∗(892))+�(� K∗(892))]/�total (�4+�5)/�[�(�K∗(892))+�(� K∗(892))]/�total (�4+�5)/�[�(�K∗(892))+�(� K∗(892))]/�total (�4+�5)/�VALUE DOCUMENT ID TECN CHG COMMENT0.22±0.13 1 KINSON 80 HBC − K− p 8.25 GeV/�(� (1385)K)/�total �6/��(� (1385)K)/�total �6/��(� (1385)K)/�total �6/��(� (1385)K)/�total �6/�VALUE DOCUMENT ID TECN CHG COMMENT0.12±0.08 1 KINSON 80 HBC − K− p 8.25 GeV/� (2370) FOOTNOTES� (2370) FOOTNOTES� (2370) FOOTNOTES� (2370) FOOTNOTES1KINSON 80 is a reanalysis of AMIRZADEH 80 with 50% more events.� (2370) REFERENCES� (2370) REFERENCES� (2370) REFERENCES� (2370) REFERENCESJENKINS 83 PRL 51 951 C.M. Jenkins et al. (FSU, BRAN, LBL+)HASSALL 81 NP B189 397 J.K. Hassall et al. (CAVE, MSU)AMIRZADEH 80 PL 90B 324 J. Amirzadeh et al. (BIRM, CERN, GLAS+) IKINSON 80 Toronto Conf. 263 J.B. Kinson et al. (BIRM, CERN, GLAS+) IDIBIANCA 75 NP B98 137 F.A. Dibiana, R.J. Endorf (CMU)� (2500) I (JP ) = 12 (??)J, P need on�rmation.Status: ∗OMITTED FROM SUMMARY TABLEThe ALITTI 69 peak might be instead the � (2370) or might beneither the � (2370) nor the � (2500).� (2500) MASS� (2500) MASS� (2500) MASS� (2500) MASSVALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
≈ 2500 OUR ESTIMATE≈ 2500 OUR ESTIMATE≈ 2500 OUR ESTIMATE≈ 2500 OUR ESTIMATE2505±10 JENKINS 83 MPS − K−p → K+MM2430±20 30 ALITTI 69 HBC − K−p 4.6{5GeV/2500±10 45 BARTSCH 69 HBC −0 K−p 10 GeV/� (2500) WIDTH� (2500) WIDTH� (2500) WIDTH� (2500) WIDTHVALUE (MeV) DOCUMENT ID TECN CHG150+60

−40 ALITTI 69 HBC −59±27 BARTSCH 69 HBC −0

� (2500) DECAY MODES� (2500) DECAY MODES� (2500) DECAY MODES� (2500) DECAY MODESMode Fration (�i /�)�1 � π�2 �K�3 � K�4 � ππ seen�5 � (1530)π�6 �K π + � K π seen� (2500) BRANCHING RATIOS� (2500) BRANCHING RATIOS� (2500) BRANCHING RATIOS� (2500) BRANCHING RATIOS�(� π
)/[�(� π

)+ �(�K)+�(� K)+�(� (1530)π)] �1/(�1+�2+�3+�5)�(� π
)/[�(� π

)+ �(�K)+�(� K)+�(� (1530)π)] �1/(�1+�2+�3+�5)�(� π
)/[�(� π

)+ �(�K)+�(� K)+�(� (1530)π)] �1/(�1+�2+�3+�5)�(� π
)/[�(� π

)+ �(�K)+�(� K)+�(� (1530)π)] �1/(�1+�2+�3+�5)VALUE DOCUMENT ID TECN COMMENT
<0.5 ALITTI 69 HBC 1 standard dev. limit�(�K)/[�(� π

)+ �(�K)+�(� K)+�(� (1530)π)] �2/(�1+�2+�3+�5)�(�K)/[�(� π
)+ �(�K)+�(� K)+�(� (1530)π)] �2/(�1+�2+�3+�5)�(�K)/[�(� π
)+ �(�K)+�(� K)+�(� (1530)π)] �2/(�1+�2+�3+�5)�(�K)/[�(� π
)+ �(�K)+�(� K)+�(� (1530)π)] �2/(�1+�2+�3+�5)VALUE DOCUMENT ID TECN CHG0.5±0.2 ALITTI 69 HBC −�(� K)/[�(� π
)+�(�K)+�(� K)+�(� (1530)π)] �3/(�1+�2+�3+�5)�(� K)/[�(� π
)+�(�K)+�(� K)+�(� (1530)π)] �3/(�1+�2+�3+�5)�(� K)/[�(� π
)+�(�K)+�(� K)+�(� (1530)π)] �3/(�1+�2+�3+�5)�(� K)/[�(� π
)+�(�K)+�(� K)+�(� (1530)π)] �3/(�1+�2+�3+�5)VALUE DOCUMENT ID TECN CHG0.5±0.2 ALITTI 69 HBC −�(� (1530)π)/[�(� π

)+�(�K)+ �(� K)+�(� (1530)π)]�5/(�1+�2+�3+�5)�(� (1530)π)/[�(� π
)+�(�K)+ �(� K)+�(� (1530)π)]�5/(�1+�2+�3+�5)�(� (1530)π)/[�(� π
)+�(�K)+ �(� K)+�(� (1530)π)]�5/(�1+�2+�3+�5)�(� (1530)π)/[�(� π
)+�(�K)+ �(� K)+�(� (1530)π)]�5/(�1+�2+�3+�5)VALUE DOCUMENT ID TECN COMMENT

<0.2 ALITTI 69 HBC 1 standard dev. limit�(� ππ
)/�total �4/��(� ππ
)/�total �4/��(� ππ
)/�total �4/��(� ππ
)/�total �4/�VALUE DOCUMENT ID TECN CHGseenseenseenseen BARTSCH 69 HBC −0

[�(�K π
)+�(� K π

)]/�total �6/�[�(�K π
)+�(� K π

)]/�total �6/�[�(�K π
)+�(� K π

)]/�total �6/�[�(�K π
)+�(� K π

)]/�total �6/�VALUE DOCUMENT ID TECN CHGseenseenseenseen BARTSCH 69 HBC −0� (2500) REFERENCES� (2500) REFERENCES� (2500) REFERENCES� (2500) REFERENCESJENKINS 83 PRL 51 951 C.M. Jenkins et al. (FSU, BRAN, LBL+)ALITTI 69 PRL 22 79 J. Alitti et al. (BNL, SYRA) IBARTSCH 69 PL 28B 439 J. Bartsh et al. (AACH, BERL, CERN+)
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− 
 BARYONS
 BARYONS
 BARYONS
 BARYONS(S = −3, I = 0)(S = −3, I = 0)(S = −3, I = 0)(S = −3, I = 0)
− = sss
− I (JP ) = 0(32+) Status: ∗∗∗∗The unambiguous disovery in both prodution and deay was byBARNES 64. The quantum numbers follow from the assignmentof the partile to the baryon deuplet. DEUTSCHMANN 78 andBAUBILLIER 78 rule out J = 1/2 and �nd onsisteny with J =3/2. AUBERT,BE 06 �nds from the deay angular distributions of�0 → 
−K+ and 
0 → 
−K+ that J = 3/2; this depends onthe spins of the �0 and 
0 being J = 1/2, their supposed values.We have omitted some results that have been superseded by laterexperiments. See our earlier editions.
− MASS
− MASS
− MASS
− MASSThe �t assumes the 
− and 
+ masses are the same, and averages themtogether.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1672.45±0.29 OUR FIT1672.45±0.29 OUR FIT1672.45±0.29 OUR FIT1672.45±0.29 OUR FIT1672.43±0.32 OUR AVERAGE1672.43±0.32 OUR AVERAGE1672.43±0.32 OUR AVERAGE1672.43±0.32 OUR AVERAGE1673 ±1 100 HARTOUNI 85 SPEC 80{280 GeV K0LC1673.0 ±0.8 41 BAUBILLIER 78 HBC 8.25 GeV/ K− p1671.7 ±0.6 27 HEMINGWAY 78 HBC 4.2 GeV/ K− p1673.4 ±1.7 4 1 DIBIANCA 75 DBC 4.9 GeV/ K− d1673.3 ±1.0 3 PALMER 68 HBC K−p 4.6, 5 GeV/1671.8 ±0.8 3 SCHULTZ 68 HBC K−p 5.5 GeV/1674.2 ±1.6 5 SCOTTER 68 HBC K−p 6 GeV/1672.1 ±1.0 1 2 FRY 55 EMUL
• • • We do not use the following data for averages, �ts, limits, et. • • •1671.43±0.78 13 3 DEUTSCH... 73 HBC K−p 10 GeV/1671.9 ±1.2 6 3 SPETH 69 HBC See DEUTSCHMANN 731673.0 ±8.0 1 ABRAMS 64 HBC → �−π01670.6 ±1.0 1 2 FRY 55B EMUL1615 1 4 EISENBERG 54 EMUL1DIBIANCA 75 gives a mass for eah event. We quote the average.2The FRY 55 and FRY 55B events were identi�ed as 
− by ALVAREZ 73. The massesassume deay to �K− at rest. For FRY 55B, deay from an atomi orbit ould Dopplershift the K− energy and the resulting 
− mass by several MeV. This shift is negligiblefor FRY 55 beause the 
 deay is approximately perpendiular to its orbital veloity,as is known beause the � strikes the nuleus (L.Alvarez, private ommuniation 1973).We have alulated the error assuming that the orbital n is 4 or larger.3 Exluded from the average; the 
− lifetimes measured by the experiments di�er signif-iantly from other measurements.4The EISENBERG 54 mass was alulated for deay in ight. ALVAREZ 73 has shownthat the 
 interated with an Ag nuleus to give K−� Ag.
+ MASS
+ MASS
+ MASS
+ MASSThe �t assumes the 
− and 
+ masses are the same, and averages themtogether.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1672.45±0.29 OUR FIT1672.45±0.29 OUR FIT1672.45±0.29 OUR FIT1672.45±0.29 OUR FIT1672.5 ±0.7 OUR AVERAGE1672.5 ±0.7 OUR AVERAGE1672.5 ±0.7 OUR AVERAGE1672.5 ±0.7 OUR AVERAGE1672 ±1 72 HARTOUNI 85 SPEC 80{280 GeV K0LC1673.1 ±1.0 1 FIRESTONE 71B HBC 12 GeV/ K+ d(m
− − m
+) / m
−(m
− − m
+) / m
−(m
− − m
+) / m
−(m
− − m
+) / m
−A test of CPT invariane.VALUE DOCUMENT ID TECN COMMENT(−1.44±7.98)× 10−5(−1.44±7.98)× 10−5(−1.44±7.98)× 10−5(−1.44±7.98)× 10−5 CHAN 98 E756 p Be, 800 GeV
− MEAN LIFE
− MEAN LIFE
− MEAN LIFE
− MEAN LIFEMeasurements with an error > 0.1 × 10−10 s have been omitted. The�t assumes the 
− and 
+ mean lives are the same, and averages themtogether.VALUE (10−10 s) EVTS DOCUMENT ID TECN COMMENT0.821±0.011 OUR FIT0.821±0.011 OUR FIT0.821±0.011 OUR FIT0.821±0.011 OUR FIT0.821±0.011 OUR AVERAGE0.821±0.011 OUR AVERAGE0.821±0.011 OUR AVERAGE0.821±0.011 OUR AVERAGE0.817±0.013±0.018 6934 CHAN 98 E756 p Be, 800 GeV0.811±0.037 1096 LUK 88 SPEC pBe 400 GeV0.823±0.013 12k BOURQUIN 84 SPEC SPS hyperon beam

• • • We do not use the following data for averages, �ts, limits, et. • • •0.822±0.028 2437 BOURQUIN 79B SPEC See BOURQUIN 84
+ MEAN LIFE
+ MEAN LIFE
+ MEAN LIFE
+ MEAN LIFEThe �t assumes the 
− and 
+ mean lives are the same, and averagesthem together.VALUE (10−10 s) EVTS DOCUMENT ID TECN COMMENT0.821±0.011 OUR FIT0.821±0.011 OUR FIT0.821±0.011 OUR FIT0.821±0.011 OUR FIT0.823±0.031±0.0220.823±0.031±0.0220.823±0.031±0.0220.823±0.031±0.022 1801 CHAN 98 E756 p Be, 800 GeV(τ
− − τ
+) / τ
−(τ
− − τ
+) / τ
−(τ
− − τ
+) / τ
−(τ
− − τ
+) / τ
−A test of CPT invariane. Our alulation, from the averages in the pre-eding two data bloks.VALUE DOCUMENT ID0.00±0.05 OUR ESTIMATE0.00±0.05 OUR ESTIMATE0.00±0.05 OUR ESTIMATE0.00±0.05 OUR ESTIMATE
− MAGNETIC MOMENT
− MAGNETIC MOMENT
− MAGNETIC MOMENT
− MAGNETIC MOMENTVALUE (µN ) EVTS DOCUMENT ID TECN COMMENT
−2.02 ±0.05 OUR AVERAGE−2.02 ±0.05 OUR AVERAGE−2.02 ±0.05 OUR AVERAGE−2.02 ±0.05 OUR AVERAGE
−2.024±0.056 235k WALLACE 95 SPEC 
− 300{550 GeV
−1.94 ±0.17 ±0.14 25k DIEHL 91 SPEC Spin-transfer prodution
− DECAY MODES
− DECAY MODES
− DECAY MODES
− DECAY MODESMode Fration (�i /�) Con�dene level�1 �K− (67.8±0.7) %�2 � 0π− (23.6±0.7) %�3 �−π0 ( 8.6±0.4) %�4 �−π+π− ( 3.7+0.7

−0.6)× 10−4�5 � (1530)0π− < 7 × 10−5 90%�6 � 0 e−νe ( 5.6±2.8)× 10−3�7 �−γ < 4.6 × 10−4 90%�S = 2 forbidden (S2) modes�S = 2 forbidden (S2) modes�S = 2 forbidden (S2) modes�S = 2 forbidden (S2) modes�8 �π− S2 < 2.9 × 10−6 90%
− BRANCHING RATIOS
− BRANCHING RATIOS
− BRANCHING RATIOS
− BRANCHING RATIOSThe BOURQUIN 84 values (whih inlude results of BOURQUIN 79B, aseparate experiment) are muh more aurate than any other results, andso the other results have been omitted.�(�K−)/�total �1/��(�K−)/�total �1/��(�K−)/�total �1/��(�K−)/�total �1/�VALUE EVTS DOCUMENT ID TECN COMMENT0.678±0.0070.678±0.0070.678±0.0070.678±0.007 14k BOURQUIN 84 SPEC SPS hyperon beam
• • • We do not use the following data for averages, �ts, limits, et. • • •0.686±0.013 1920 BOURQUIN 79B SPEC See BOURQUIN 84�(� 0π−)/�total �2/��(� 0π−)/�total �2/��(� 0π−)/�total �2/��(� 0π−)/�total �2/�VALUE EVTS DOCUMENT ID TECN COMMENT0.236±0.0070.236±0.0070.236±0.0070.236±0.007 1947 BOURQUIN 84 SPEC SPS hyperon beam
• • • We do not use the following data for averages, �ts, limits, et. • • •0.234±0.013 317 BOURQUIN 79B SPEC See BOURQUIN 84�(�−π0)/�total �3/��(�−π0)/�total �3/��(�−π0)/�total �3/��(�−π0)/�total �3/�VALUE EVTS DOCUMENT ID TECN COMMENT0.086±0.0040.086±0.0040.086±0.0040.086±0.004 759 BOURQUIN 84 SPEC SPS hyperon beam
• • • We do not use the following data for averages, �ts, limits, et. • • •0.080±0.008 145 BOURQUIN 79B SPEC See BOURQUIN 84�(�−π+π−

)/�total �4/��(�−π+π−
)/�total �4/��(�−π+π−
)/�total �4/��(�−π+π−
)/�total �4/�VALUE (units 10−4) EVTS DOCUMENT ID TECN COMMENT3.74+0.67

−0.563.74+0.67
−0.563.74+0.67
−0.563.74+0.67
−0.56 100 5 KAMAEV 10 HYCP p Cu, 800 GeV

• • • We do not use the following data for averages, �ts, limits, et. • • •4.3 +3.4
−1.3 4 BOURQUIN 84 SPEC SPS hyperon beam5This KAMAEV 10 value uses 76 
− → �−π+π− and 24 
+ → �+π−π+ de-ays. The 
− and 
+ branhing frations measurements are statistially equal. Theerrors given ombine statistial and systemati ontributions. The CP branhing-frationasymmetry, (
− − 
+)/sum, is +0.12 ± 0.20.
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−, 
(2250)−, 
(2380)−�(� (1530)0π−)/�total �5/��(� (1530)0π−)/�total �5/��(� (1530)0π−)/�total �5/��(� (1530)0π−)/�total �5/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT
<0.7<0.7<0.7<0.7 90 KAMAEV 10 HYCP p Cu, 800 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •6.4+5.1

−2.0 4 6 BOURQUIN 84 SPEC SPS hyperon beam6The same 4 events as in the previous mode, with the isospin fator to take into aount�(1530)0 → �0π0 deays inluded. BOURQUIN 84 adopted a theoretial assumptionthat �(1530)0π− would dominate �−π+π− deay.�(� 0 e−νe)/�total �6/��(� 0 e−νe)/�total �6/��(� 0 e−νe)/�total �6/��(� 0 e−νe)/�total �6/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT5.6±2.85.6±2.85.6±2.85.6±2.8 14 BOURQUIN 84 SPEC SPS hyperon beam
• • • We do not use the following data for averages, �ts, limits, et. • • •
∼ 10 3 BOURQUIN 79B SPEC See BOURQUIN 84�(�−γ

)/�total �7/��(�−γ
)/�total �7/��(�−γ
)/�total �7/��(�−γ
)/�total �7/�VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT

< 4.6< 4.6< 4.6< 4.6 90 0 ALBUQUERQ...94 E761 
− 375 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
<22 90 9 BOURQUIN 84 SPEC SPS hyperon beam
<31 90 0 BOURQUIN 79B SPEC See BOURQUIN 84�(�π−)/�total �8/��(�π−)/�total �8/��(�π−)/�total �8/��(�π−)/�total �8/��S=2. Forbidden in �rst-order weak interation.VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT
< 2.9< 2.9< 2.9< 2.9 90 WHITE 05 HYCP p Cu, 800 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 190 90 BOURQUIN 84 SPEC SPS hyperon beam
<1300 90 BOURQUIN 79B SPEC See BOURQUIN 84
− DECAY PARAMETERS
− DECAY PARAMETERS
− DECAY PARAMETERS
− DECAY PARAMETERS
α FOR 
− → �K−α FOR 
− → �K−α FOR 
− → �K−α FOR 
− → �K−Some early results have been omitted.VALUE EVTS DOCUMENT ID TECN COMMENT0.0180±0.0024 OUR AVERAGE0.0180±0.0024 OUR AVERAGE0.0180±0.0024 OUR AVERAGE0.0180±0.0024 OUR AVERAGE+0.0207±0.0051±0.0081 960k 7 CHEN 05 HYCP p Cu, 800 GeV+0.0178±0.0019±0.0016 4.5M 7 LU 05A HYCP p Cu, 800 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.028 ±0.047 6953 CHAN 98 E756 p Be, 800 GeV
−0.034 ±0.079 1743 LUK 88 SPEC p Be 400 GeV
−0.025 ±0.028 12k BOURQUIN 84 SPEC SPS hyperon beam7The results of CHEN 05 and LU 05A are from di�erent experimental runs.
α FOR 
+ → �K+α FOR 
+ → �K+α FOR 
+ → �K+α FOR 
+ → �K+VALUE EVTS DOCUMENT ID TECN COMMENT
−0.0181±0.0028±0.0026−0.0181±0.0028±0.0026−0.0181±0.0028±0.0026−0.0181±0.0028±0.0026 1.89M LU 06 HYCP p Cu, 800 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •+0.017 ±0.077 1823 CHAN 98 E756 p Be, 800 GeV(α + α)/(α− α) in 
− → �K−, 
+ → �K+(α + α)/(α− α) in 
− → �K−, 
+ → �K+(α + α)/(α− α) in 
− → �K−, 
+ → �K+(α + α)/(α− α) in 
− → �K−, 
+ → �K+Zero if CP is onserved.VALUE DOCUMENT ID TECN COMMENT
−0.016±0.092±0.089−0.016±0.092±0.089−0.016±0.092±0.089−0.016±0.092±0.089 8 LU 06 HYCP p Cu, 800 GeV8This value uses the results of CHEN 05, LU 05A, and LU 06.
α FOR 
− → � 0π−α FOR 
− → � 0π−α FOR 
− → � 0π−α FOR 
− → � 0π−VALUE EVTS DOCUMENT ID TECN COMMENT+0.09±0.14+0.09±0.14+0.09±0.14+0.09±0.14 1630 BOURQUIN 84 SPEC SPS hyperon beam
α FOR 
− → �−π0α FOR 
− → �−π0α FOR 
− → �−π0α FOR 
− → �−π0VALUE EVTS DOCUMENT ID TECN COMMENT+0.05±0.21+0.05±0.21+0.05±0.21+0.05±0.21 614 BOURQUIN 84 SPEC SPS hyperon beam
− REFERENCES
− REFERENCES
− REFERENCES
− REFERENCESWe have omitted some papers that have been superseded by later experi-ments. See our earlier editions.KAMAEV 10 PL B693 236 O. Kamaev et al. (FNAL HyperCP Collab.)AUBERT,BE 06 PRL 97 112001 B. Aubert et al. (BABAR Collab.)LU 06 PRL 96 242001 L.C. Lu et al. (FNAL HyperCP Collab.)CHEN 05 PR D71 051102 Y.C. Chen et al. (FNAL HyperCP Collab.)LU 05A PL B617 11 L.C. Lu et al. (FNAL HyperCP Collab.)WHITE 05 PRL 94 101804 C.G. White et al. (FNAL HyperCP Collab.)CHAN 98 PR D58 072002 A.W. Chan et al. (FNAL E756 Collab.)WALLACE 95 PRL 74 3732 N.B. Wallae et al. (MINN, ARIZ, MICH+)ALBUQUERQ... 94 PR D50 18 I.F. Albuquerque et al. (FNAL E761 Collab.)DIEHL 91 PRL 67 804 H.T. Diehl et al. (RUTG, FNAL, MICH+)LUK 88 PR D38 19 K.B. Luk et al. (RUTG, WISC, MICH, MINN)HARTOUNI 85 PRL 54 628 E.P. Hartouni et al. (COLU, ILL, FNAL)BOURQUIN 84 NP B241 1 M.H. Bourquin et al. (BRIS, GEVA, HEIDP+)Also PL 87B 297 M.H. Bourquin et al. (BRIS, GEVA, HEIDP+)BOURQUIN 79B PL 88B 192 M.H. Bourquin et al. (BRIS, GEVA, HEIDP+)BAUBILLIER 78 PL 78B 342 M. Baubillier et al. (BIRM, CERN, GLAS+) J

DEUTSCH... 78 PL 73B 96 M. Deutshmann et al. (AACH3, BERL, CERN+) JHEMINGWAY 78 NP B142 205 R.J. Hemingway et al. (CERN, ZEEM, NIJM+)DIBIANCA 75 NP B98 137 F.A. Dibiana, R.J. Endorf (CMU)ALVAREZ 73 PR D8 702 L.W. Alvarez (LBL)DEUTSCH... 73 NP B61 102 M. Deutshmann et al. (ABCLV Collab.)FIRESTONE 71B PRL 26 410 I. Firestone et al. (LRL)SPETH 69 PL 29B 252 R. Speth et al. (AACH, BERL, CERN, LOIC+)PALMER 68 PL 26B 323 R.B. Palmer et al. (BNL, SYRA)SCHULTZ 68 PR 168 1509 P.F. Shultz et al. (ILL, ANL, NWES+)SCOTTER 68 PL 26B 474 D. Sotter et al. (BIRM, GLAS, LOIC+)ABRAMS 64 PRL 13 670 G.S. Abrams et al. (UMD, NRL)BARNES 64 PRL 12 204 V.E. Barnes et al. (BNL)FRY 55 PR 97 1189 W.F. Fry, J. Shneps, M.S. Swami (WISC)FRY 55B NC 2 346 W.F. Fry, J. Shneps, M.S. Swami (WISC)EISENBERG 54 PR 96 541 Y. Eisenberg (CORN)
(2250)− I (JP ) = 0(??) Status: ∗∗∗
(2250)− MASS
(2250)− MASS
(2250)− MASS
(2250)− MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2252± 9 OUR AVERAGE2252± 9 OUR AVERAGE2252± 9 OUR AVERAGE2252± 9 OUR AVERAGE2253±13 44 ASTON 87B LASS K−p 11 GeV/2251± 9±8 78 BIAGI 86B SPEC SPS �− beam
(2250)− WIDTH
(2250)− WIDTH
(2250)− WIDTH
(2250)− WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT55±18 OUR AVERAGE55±18 OUR AVERAGE55±18 OUR AVERAGE55±18 OUR AVERAGE81±38 44 ASTON 87B LASS K−p 11 GeV/48±20 78 BIAGI 86B SPEC SPS �− beam
(2250)− DECAY MODES
(2250)− DECAY MODES
(2250)− DECAY MODES
(2250)− DECAY MODESMode Fration (�i /�)�1 �−π+K− seen�2 � (1530)0K− seen
(2250)− BRANCHING RATIOS
(2250)− BRANCHING RATIOS
(2250)− BRANCHING RATIOS
(2250)− BRANCHING RATIOS�(� (1530)0K−)/�(�−π+K−) �2/�1�(� (1530)0K−)/�(�−π+K−) �2/�1�(� (1530)0K−)/�(�−π+K−) �2/�1�(� (1530)0K−)/�(�−π+K−) �2/�1VALUE EVTS DOCUMENT ID TECN COMMENT
∼ 1.0 44 ASTON 87B LASS K−p 11 GeV/0.70±0.20 49 BIAGI 86B SPEC �−Be 116 GeV/
(2250)− REFERENCES
(2250)− REFERENCES
(2250)− REFERENCES
(2250)− REFERENCESASTON 87B PL B194 579 D. Aston et al. (SLAC, NAGO, CINC, INUS)BIAGI 86B ZPHY C31 33 S.F. Biagi et al. (LOQM, GEVA, RAL+)
(2380)− Status: ∗∗OMITTED FROM SUMMARY TABLE
(2380)− MASS
(2380)− MASS
(2380)− MASS
(2380)− MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
≈ 2380 OUR ESTIMATE≈ 2380 OUR ESTIMATE≈ 2380 OUR ESTIMATE≈ 2380 OUR ESTIMATE2384±9±8 45 BIAGI 86B SPEC SPS �− beam
(2380)− WIDTH
(2380)− WIDTH
(2380)− WIDTH
(2380)− WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT26±23 45 BIAGI 86B SPEC SPS �− beam
(2380)− DECAY MODES
(2380)− DECAY MODES
(2380)− DECAY MODES
(2380)− DECAY MODESMode Fration (�i /�)�1 �−π+K−�2 � (1530)0K− seen�3 �−K∗(892)0 
(2380)− BRANCHING RATIOS
(2380)− BRANCHING RATIOS
(2380)− BRANCHING RATIOS
(2380)− BRANCHING RATIOS�(� (1530)0K−)/�(�−π+K−) �2/�1�(� (1530)0K−)/�(�−π+K−) �2/�1�(� (1530)0K−)/�(�−π+K−) �2/�1�(� (1530)0K−)/�(�−π+K−) �2/�1VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<0.44 90 9 BIAGI 86B SPEC �−Be 116 GeV/
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(2380)−,
(2470)−�(�−K∗(892)0)/�(�−π+K−) �3/�1�(�−K∗(892)0)/�(�−π+K−) �3/�1�(�−K∗(892)0)/�(�−π+K−) �3/�1�(�−K∗(892)0)/�(�−π+K−) �3/�1VALUE EVTS DOCUMENT ID TECN COMMENT0.5±0.3 21 BIAGI 86B SPEC �−Be 116 GeV/
(2380)− REFERENCES
(2380)− REFERENCES
(2380)− REFERENCES
(2380)− REFERENCESBIAGI 86B ZPHY C31 33 S.F. Biagi et al. (LOQM, GEVA, RAL+)
(2470)− Status: ∗∗OMITTED FROM SUMMARY TABLEA peak in the 
−π+π− mass spetrum with a signal signi�anelaimed to be at least 5.5 standard deviations. There is no reason toseriously doubt the existene of this state, but unless the evideneis overwhelming we usually wait for on�rmation from a seond ex-periment before elevating peaks to the Summary Table.
(2470)− MASS
(2470)− MASS
(2470)− MASS
(2470)− MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2474±122474±122474±122474±12 59 ASTON 88G LASS K−p 11 GeV/


(2470)− WIDTH
(2470)− WIDTH
(2470)− WIDTH
(2470)− WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT72±3372±3372±3372±33 59 ASTON 88G LASS K−p 11 GeV/
(2470)− DECAY MODES
(2470)− DECAY MODES
(2470)− DECAY MODES
(2470)− DECAY MODESMode�1 
−π+π− 
(2470)− REFERENCES
(2470)− REFERENCES
(2470)− REFERENCES
(2470)− REFERENCESASTON 88G PL B215 799 D. Aston et al. (SLAC, NAGO, CINC, INUS)



1783178317831783See key on page 885 BaryonPartile ListingsCharmed Baryons, �+CHARMED BARYONSCHARMED BARYONSCHARMED BARYONSCHARMED BARYONS(C = +1)(C = +1)(C = +1)(C = +1)�+ = ud  , �++ = uu , �+ = ud  , �0 = d d  ,�+ = u s  , � 0 = d s  , 
0 = s s 
See the related review(s):Charmed Baryons�+ I (JP ) = 0(12+) Status: ∗∗∗∗The parity of the �+ is de�ned to be positive (as are the parities ofthe proton, neutron, and �). The quark ontent is ud  . Results ofan analysis of pK−π+ deays (JEZABEK 92) are onsistent with J= 1/2. Nobody doubts that the spin is indeed 1/2.We have omitted some results that have been superseded by laterexperiments. The omitted results may be found in earlier editions.�+ MASS�+ MASS�+ MASS�+ MASSOur value in 2004, 2284.9±0.6 MeV, was the average of the measurementsnow �led below as \not used." The BABAR measurement is so muhbetter that we use it alone. Note that it is about 2.6 (old) standarddeviations above the 2004 value.The �t also inludes �{�+ and �∗+ {�+ mass-di�erene measurements,but this doesn't a�et the �+ mass. The new (in 2006) �+ mass simplypushes all those other masses higher.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2286.46±0.14 OUR FIT2286.46±0.14 OUR FIT2286.46±0.14 OUR FIT2286.46±0.14 OUR FIT2286.46±0.142286.46±0.142286.46±0.142286.46±0.14 4891 1 AUBERT,B 05S BABR �K0S K+ and �0K0S K+
• • • We do not use the following data for averages, �ts, limits, et. • • •2284.7 ±0.6 ±0.7 1134 AVERY 91 CLEO Six modes2281.7 ±2.7 ±2.6 29 ALVAREZ 90B NA14 pK−π+2285.8 ±0.6 ±1.2 101 BARLAG 89 NA32 pK−π+2284.7 ±2.3 ±0.5 5 AGUILAR-... 88B LEBC pK−π+2283.1 ±1.7 ±2.0 628 ALBRECHT 88C ARG pK−π+, pK0, �3π2286.2 ±1.7 ±0.7 97 ANJOS 88B E691 pK−π+2281 ±3 2 JONES 87 HBC pK−π+2283 ±3 3 BOSETTI 82 HBC pK−π+2290 ±3 1 CALICCHIO 80 HYBR pK−π+1AUBERT,B 05S uses low-Q �K0S K+ and �0K0S K+ deays to minimize systematierrors. The error above inludes systemati as well as statistial errors. Many rossheks and adjustments to properties of the BABAR detetor, as well as the large numberof lean events, make this by far the best measurement of the �+ mass.�+ MEAN LIFE�+ MEAN LIFE�+ MEAN LIFE�+ MEAN LIFEMeasurements with an error ≥ 100 × 10−15 s or with fewer than 20events have been omitted from the Listings.VALUE (10−15 s) EVTS DOCUMENT ID TECN COMMENT200 ± 6 OUR AVERAGE200 ± 6 OUR AVERAGE200 ± 6 OUR AVERAGE200 ± 6 OUR AVERAGE Error inludes sale fator of 1.6. See the ideogram below.204.6± 3.4± 2.5 8034 LINK 02C FOCS pK−π+198.1± 7.0± 5.6 1630 KUSHNIR... 01 SELX �+ → pK−π+179.6± 6.9± 4.4 4749 MAHMOOD 01 CLE2 e+ e− ≈ �(4S)215 ±16 ± 8 1340 FRABETTI 93D E687 γBe, �+ → pK−π+
• • • We do not use the following data for averages, �ts, limits, et. • • •180 ±30 ±30 29 ALVAREZ 90 NA14 γ, �+ → pK−π+200 ±30 ±30 90 FRABETTI 90 E687 γBe, �+ → pK−π+196 +23

−20 101 BARLAG 89 NA32 pK−π++ ..220 ±30 ±20 97 ANJOS 88B E691 pK−π++ ..

WEIGHTED AVERAGE
200±6 (Error scaled by 1.6)

FRABETTI 93D E687 0.7
MAHMOOD 01 CLE2 6.1
KUSHNIR... 01 SELX 0.0
LINK 02C FOCS 1.3

χ2

       8.1
(Confidence Level = 0.043)

140 160 180 200 220 240 260 280�+ mean life �+ DECAY MODES�+ DECAY MODES�+ DECAY MODES�+ DECAY MODESBranhing frations marked with a footnote, e.g. [a℄, have been orretedfor deay modes not observed in the experiments. For example, the sub-mode fration �+ → pK∗(892)0 seen in �+ → pK−π+ has beenmultiplied up to inlude K∗(892)0 → K0π0 deays. Sale fator/Mode Fration (�i /�) Con�dene levelHadroni modes with a p or n: S = −1 �nal statesHadroni modes with a p or n: S = −1 �nal statesHadroni modes with a p or n: S = −1 �nal statesHadroni modes with a p or n: S = −1 �nal states�1 pK0S ( 1.58± 0.08) % S=1.1�2 pK−π+ ( 6.23± 0.33) % S=1.4�3 pK∗(892)0 [a℄ ( 1.94± 0.27) %�4 �(1232)++K− ( 1.07± 0.25) %�5 �(1520)π+ [a℄ ( 2.2 ± 0.5 ) %�6 pK−π+nonresonant ( 3.4 ± 0.4 ) %�7 pK0S π0 ( 1.96± 0.13) % S=1.1�8 nK0S π+ ( 1.82± 0.25) %�9 pK0 η ( 1.6 ± 0.4 ) %�10 pK0S π+π− ( 1.59± 0.12) % S=1.2�11 pK−π+π0 ( 4.42± 0.31) % S=1.5�12 pK∗(892)−π+ [a℄ ( 1.4 ± 0.5 ) %�13 p (K−π+)nonresonant π0 ( 4.5 ± 0.8 ) %�14 �(1232)K∗(892) seen�15 pK−2π+π− ( 1.4 ± 0.9 )× 10−3�16 pK−π+2π0 (10 ± 5 )× 10−3�17 pK−π+3π0Hadroni modes with a p: S = 0 �nal statesHadroni modes with a p: S = 0 �nal statesHadroni modes with a p: S = 0 �nal statesHadroni modes with a p: S = 0 �nal states�18 pπ0 < 2.7 × 10−4 CL=90%�19 pη ( 1.24± 0.30)× 10−3�20 pπ+π− ( 4.2 ± 0.4 )× 10−3�21 p f0(980) [a℄ ( 3.4 ± 2.3 )× 10−3�22 p2π+2π− ( 2.2 ± 1.4 )× 10−3�23 pK+K− (10 ± 4 )× 10−4�24 pφ [a℄ ( 1.06± 0.14)× 10−3�25 pK+K−non-φ ( 5.2 ± 1.2 )× 10−4�26 pφπ0 (10 ± 4 )× 10−5�27 pK+K−π0 nonresonant < 6.3 × 10−5 CL=90%Hadroni modes with a hyperon: S = −1 �nal statesHadroni modes with a hyperon: S = −1 �nal statesHadroni modes with a hyperon: S = −1 �nal statesHadroni modes with a hyperon: S = −1 �nal states�28 �π+ ( 1.29± 0.07) % S=1.2�29 �π+π0 ( 7.0 ± 0.4 ) % S=1.1�30 �ρ+ < 6 % CL=95%�31 �π− 2π+ ( 3.61± 0.29) % S=1.5�32 � (1385)+π+π− , �∗+ →�π+ ( 1.0 ± 0.5 ) %�33 � (1385)−2π+ , �∗− → �π− ( 7.6 ± 1.4 )× 10−3�34 �π+ ρ0 ( 1.4 ± 0.6 ) %�35 � (1385)+ρ0 , �∗+ → �π+ ( 5 ± 4 )× 10−3�36 �π− 2π+nonresonant < 1.1 % CL=90%�37 �π−π0 2π+ total ( 2.2 ± 0.8 ) %�38 �π+ η [a℄ ( 2.2 ± 0.5 ) %�39 � (1385)+η [a℄ ( 1.06± 0.32) %�40 �π+ω [a℄ ( 1.5 ± 0.5 ) %�41 �π−π0 2π+ , no η or ω < 8 × 10−3 CL=90%



1784178417841784BaryonPartile Listings�+�42 �K+K0 ( 5.6 ± 1.1 )× 10−3 S=1.9�43 � (1690)0K+ , � ∗0 → �K0 ( 1.6 ± 0.5 )× 10−3�44 �0π+ ( 1.28± 0.07) % S=1.1�45 �+π0 ( 1.24± 0.10) %�46 �+η ( 6.9 ± 2.3 )× 10−3�47 �+π+π− ( 4.42± 0.28) % S=1.2�48 �+ρ0 < 1.7 % CL=95%�49 �−2π+ ( 1.86± 0.18) %�50 �0π+π0 ( 2.2 ± 0.8 ) %�51 �0π−2π+ ( 1.10± 0.30) %�52 �+π+π−π0 |�53 �+ω [a℄ ( 1.69± 0.21) %�54 �−π0 2π+ ( 2.1 ± 0.4 ) %�55 �+K+K− ( 3.4 ± 0.4 )× 10−3 S=1.1�56 �+φ [a℄ ( 3.8 ± 0.6 )× 10−3 S=1.1�57 � (1690)0K+ , � ∗0 →�+K−
(10.0 ± 2.5 )× 10−4�58 �+K+K−nonresonant < 8 × 10−4 CL=90%�59 � 0K+ ( 4.9 ± 1.2 )× 10−3�60 �−K+π+ ( 6.2 ± 0.6 )× 10−3 S=1.1�61 � (1530)0K+, � 0 → �−π+ ( 3.3 ± 1.2 )× 10−3Hadroni modes with a hyperon: S = 0 �nal statesHadroni modes with a hyperon: S = 0 �nal statesHadroni modes with a hyperon: S = 0 �nal statesHadroni modes with a hyperon: S = 0 �nal states�62 �K+ ( 6.0 ± 1.2 )× 10−4�63 �K+π+π− < 5 × 10−4 CL=90%�64 �0K+ ( 5.1 ± 0.8 )× 10−4�65 �0K+π+π− < 2.6 × 10−4 CL=90%�66 �+K+π− ( 2.1 ± 0.6 )× 10−3�67 �+K∗(892)0 [a℄ ( 3.4 ± 1.0 )× 10−3�68 �−K+π+ < 1.2 × 10−3 CL=90%Doubly Cabibbo-suppressed modesDoubly Cabibbo-suppressed modesDoubly Cabibbo-suppressed modesDoubly Cabibbo-suppressed modes�69 pK+π− ( 1.46± 0.23)× 10−4Semileptoni modesSemileptoni modesSemileptoni modesSemileptoni modes�70 �e+ νe ( 3.6 ± 0.4 ) %�71 �µ+νµ ( 3.5 ± 0.5 ) %Inlusive modesInlusive modesInlusive modesInlusive modes�72 e+ anything ( 4.5 ± 1.7 ) %�73 pe+ anything ( 1.8 ± 0.9 ) %�74 �e+ anything�75 p anything (50 ±16 ) %�76 p anything (no �) (12 ±19 ) %�77 p hadrons�78 n anything (50 ±16 ) %�79 n anything (no �) (29 ±17 ) %�80 � anything (35 ±11 ) % S=1.4�81 �± anything [b℄ (10 ± 5 ) %�82 3prongs (24 ± 8 ) %�C = 1 weak neutral urrent (C1) modes, or�C = 1 weak neutral urrent (C1) modes, or�C = 1 weak neutral urrent (C1) modes, or�C = 1 weak neutral urrent (C1) modes, orLepton Family number (LF ), or Lepton number (L), orLepton Family number (LF ), or Lepton number (L), orLepton Family number (LF ), or Lepton number (L), orLepton Family number (LF ), or Lepton number (L), orBaryon number (B) violating modesBaryon number (B) violating modesBaryon number (B) violating modesBaryon number (B) violating modes�83 pe+ e− C1 < 5.5 × 10−6 CL=90%�84 pµ+µ− C1 < 4.4 × 10−5 CL=90%�85 pe+µ− LF < 9.9 × 10−6 CL=90%�86 pe−µ+ LF < 1.9 × 10−5 CL=90%�87 p2e+ L,B < 2.7 × 10−6 CL=90%�88 p2µ+ L,B < 9.4 × 10−6 CL=90%�89 pe+µ+ L,B < 1.6 × 10−5 CL=90%�90 �−µ+µ+ L < 7.0 × 10−4 CL=90%[a℄ This branhing fration inludes all the deay modes of the �nal-stateresonane.[b℄ The value is for the sum of the harge states or partile/antipartilestates indiated.CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to 37 branhing ratios uses 59 measurements andone onstraint to determine 19 parameters. The overall �t has a

χ2 = 46.6 for 41 degrees of freedom.The following o�-diagonal array elements are the orrelation oeÆients〈
δxiδxj〉/(δxi·δxj), in perent, from the �t to the branhing frations, xi ≡�i/�total. The �t onstrains the xi whose labels appear in this array to sum toone.

x2 55x7 47 57x10 46 65 41x11 53 61 41 61x28 55 69 46 44 44x29 47 63 43 40 37 66x31 52 37 28 42 61 44 37x42 17 24 15 15 15 27 20 13x44 52 58 40 39 41 75 60 44 21x45 39 41 32 27 30 35 35 23 11 31x47 47 78 47 57 59 53 51 38 18 46x49 5 10 6 6 6 7 6 4 2 6x51 14 15 10 13 16 14 12 21 4 13x53 20 31 19 24 27 20 19 18 7 18x55 24 41 24 29 30 28 26 19 10 24x56 20 32 20 24 24 22 21 16 8 19x60 31 41 26 27 26 53 37 24 15 40x1 x2 x7 x10 x11 x28 x29 x31 x42 x44x47 34x49 4 8x51 8 13 2x53 15 28 3 6x55 18 49 4 7 14x56 14 42 3 6 12 20x60 20 32 4 8 12 17 13x45 x47 x49 x51 x53 x55 x56�+ BRANCHING RATIOS�+ BRANCHING RATIOS�+ BRANCHING RATIOS�+ BRANCHING RATIOSA few really obsolete results have been omitted.Hadroni modes with a p: S = −1 �nal statesHadroni modes with a p: S = −1 �nal statesHadroni modes with a p: S = −1 �nal statesHadroni modes with a p: S = −1 �nal states�(pK0S)/�total �1/��(pK0S)/�total �1/��(pK0S)/�total �1/��(pK0S)/�total �1/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.58±0.08 OUR FIT1.58±0.08 OUR FIT1.58±0.08 OUR FIT1.58±0.08 OUR FIT Error inludes sale fator of 1.1.1.52±0.08±0.031.52±0.08±0.031.52±0.08±0.031.52±0.08±0.03 1243 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV�(pK0S)/�(pK−π+) �1/�2�(pK0S)/�(pK−π+) �1/�2�(pK0S)/�(pK−π+) �1/�2�(pK0S)/�(pK−π+) �1/�2Measurements given as a K0 ratio have been divided by 2 to onvert to a K0S ratio.VALUE EVTS DOCUMENT ID TECN COMMENT0.254±0.012 OUR FIT0.254±0.012 OUR FIT0.254±0.012 OUR FIT0.254±0.012 OUR FIT Error inludes sale fator of 1.4.0.234±0.020 OUR AVERAGE0.234±0.020 OUR AVERAGE0.234±0.020 OUR AVERAGE0.234±0.020 OUR AVERAGE0.23 ±0.01 ±0.02 1025 ALAM 98 CLE2 e+ e− ≈ �(4S)0.22 ±0.04 ±0.03 133 AVERY 91 CLEO e+ e− 10.5 GeV0.28 ±0.09 ±0.07 45 ANJOS 90 E691 γBe 70{260 GeV0.31 ±0.08 ±0.02 73 ALBRECHT 88C ARG e+ e− 10 GeV�(pK−π+)/�total �2/��(pK−π+)/�total �2/��(pK−π+)/�total �2/��(pK−π+)/�total �2/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT6.23±0.33 OUR FIT6.23±0.33 OUR FIT6.23±0.33 OUR FIT6.23±0.33 OUR FIT Error inludes sale fator of 1.4.6.3 ±0.5 OUR AVERAGE6.3 ±0.5 OUR AVERAGE6.3 ±0.5 OUR AVERAGE6.3 ±0.5 OUR AVERAGE Error inludes sale fator of 2.0.5.84±0.27±0.23 6.3k ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV6.84±0.24+0.21
−0.27 1.4k 1 ZUPANC 14 BELL e+ e− → D(∗)− pπ+ reoil

• • • We do not use the following data for averages, �ts, limits, et. • • •5.0 ±1.3 2 PDG 02 See footnote1This ZUPANC 14 value is the FIRST-EVER model-independent measurement of a �+branhing fration.2 See the note by P. Burhat, "�+ Branhing Frations," in any edition of the Reviewfrom 2002 through 2014 for how this value was obtained. It is now obsolete.�(pK∗(892)0)/�(pK−π+) �3/�2�(pK∗(892)0)/�(pK−π+) �3/�2�(pK∗(892)0)/�(pK−π+) �3/�2�(pK∗(892)0)/�(pK−π+) �3/�2Unseen deay modes of the K∗(892)0 are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.31±0.04 OUR AVERAGE0.31±0.04 OUR AVERAGE0.31±0.04 OUR AVERAGE0.31±0.04 OUR AVERAGE0.29±0.04±0.03 1 AITALA 00 E791 π−N, 500 GeV0.35+0.06
−0.07±0.03 39 BOZEK 93 NA32 π−Cu 230 GeV0.42±0.24 12 BASILE 81B CNTR pp → �+ e−X

• • • We do not use the following data for averages, �ts, limits, et. • • •0.35±0.11 BARLAG 90D NA32 See BOZEK 931AITALA 00 makes a oherent 5-dimensional amplitude analysis of 946 ± 38 �+ →pK−π+ deays.



1785178517851785See key on page 885 BaryonPartile Listings�+�(�(1232)++K−)/�(pK−π+) �4/�2�(�(1232)++K−)/�(pK−π+) �4/�2�(�(1232)++K−)/�(pK−π+) �4/�2�(�(1232)++K−)/�(pK−π+) �4/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.17±0.04 OUR AVERAGE0.17±0.04 OUR AVERAGE0.17±0.04 OUR AVERAGE0.17±0.04 OUR AVERAGE Error inludes sale fator of 1.1.0.18±0.03±0.03 1 AITALA 00 E791 π−N, 500 GeV0.12+0.04
−0.05±0.05 14 BOZEK 93 NA32 π−Cu 230 GeV0.40±0.17 17 BASILE 81B CNTR pp → �+ e−X1AITALA 00 makes a oherent 5-dimensional amplitude analysis of 946 ± 38 �+ →pK−π+ deays.�(�(1520)π+)/�(pK−π+) �5/�2�(�(1520)π+)/�(pK−π+) �5/�2�(�(1520)π+)/�(pK−π+) �5/�2�(�(1520)π+)/�(pK−π+) �5/�2Unseen deay modes of the �(1520) are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.35±0.08 OUR AVERAGE0.35±0.08 OUR AVERAGE0.35±0.08 OUR AVERAGE0.35±0.08 OUR AVERAGE0.34±0.08±0.05 1 AITALA 00 E791 π−N, 500 GeV0.40+0.18
−0.13±0.09 12 BOZEK 93 NA32 π−Cu 230 GeV1AITALA 00 makes a oherent 5-dimensional amplitude analysis of 946 ± 38 �+ →pK−π+ deays.�(pK−π+nonresonant)/�(pK−π+) �6/�2�(pK−π+nonresonant)/�(pK−π+) �6/�2�(pK−π+nonresonant)/�(pK−π+) �6/�2�(pK−π+nonresonant)/�(pK−π+) �6/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.55±0.06 OUR AVERAGE0.55±0.06 OUR AVERAGE0.55±0.06 OUR AVERAGE0.55±0.06 OUR AVERAGE0.55±0.06±0.04 1 AITALA 00 E791 π−N, 500 GeV0.56+0.07
−0.09±0.05 71 BOZEK 93 NA32 π−Cu 230 GeV1AITALA 00 makes a oherent 5-dimensional amplitude analysis of 946 ± 38 �+ →pK−π+ deays.�(pK0S π0)/�total �7/��(pK0S π0)/�total �7/��(pK0S π0)/�total �7/��(pK0S π0)/�total �7/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.96±0.13 OUR FIT1.96±0.13 OUR FIT1.96±0.13 OUR FIT1.96±0.13 OUR FIT Error inludes sale fator of 1.1.1.87±0.13±0.051.87±0.13±0.051.87±0.13±0.051.87±0.13±0.05 558 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV�(pK0S π0)/�(pK−π+) �7/�2�(pK0S π0)/�(pK−π+) �7/�2�(pK0S π0)/�(pK−π+) �7/�2�(pK0S π0)/�(pK−π+) �7/�2Measurements given as a K0 ratio have been divided by 2 to onvert to a K0S ratio.VALUE EVTS DOCUMENT ID TECN COMMENT0.314±0.018 OUR FIT0.314±0.018 OUR FIT0.314±0.018 OUR FIT0.314±0.018 OUR FIT0.33 ±0.03 ±0.040.33 ±0.03 ±0.040.33 ±0.03 ±0.040.33 ±0.03 ±0.04 774 ALAM 98 CLE2 e+ e− ≈ �(4S)�(nK0S π+)/�total �8/��(nK0S π+)/�total �8/��(nK0S π+)/�total �8/��(nK0S π+)/�total �8/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.82±0.23±0.111.82±0.23±0.111.82±0.23±0.111.82±0.23±0.11 83 ABLIKIM 17H BES3 e+ e− at 4.6 GeV�(pK0 η)/�(pK−π+) �9/�2�(pK0 η)/�(pK−π+) �9/�2�(pK0 η)/�(pK−π+) �9/�2�(pK0 η)/�(pK−π+) �9/�2Unseen deay modes of the η are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.25±0.04±0.040.25±0.04±0.040.25±0.04±0.040.25±0.04±0.04 57 AMMAR 95 CLE2 e+ e− ≈ �(4S)�(pK0S π+π−

)/�total �10/��(pK0S π+π−
)/�total �10/��(pK0S π+π−
)/�total �10/��(pK0S π+π−
)/�total �10/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.59±0.12 OUR FIT1.59±0.12 OUR FIT1.59±0.12 OUR FIT1.59±0.12 OUR FIT Error inludes sale fator of 1.2.1.53±0.11±0.091.53±0.11±0.091.53±0.11±0.091.53±0.11±0.09 485 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV�(pK0S π+π−
)/�(pK−π+) �10/�2�(pK0S π+π−
)/�(pK−π+) �10/�2�(pK0S π+π−
)/�(pK−π+) �10/�2�(pK0S π+π−
)/�(pK−π+) �10/�2Measurements given as a K0 ratio have been divided by 2 to onvert to a K0S ratio.VALUE EVTS DOCUMENT ID TECN COMMENT0.255±0.015 OUR FIT0.255±0.015 OUR FIT0.255±0.015 OUR FIT0.255±0.015 OUR FIT Error inludes sale fator of 1.1.0.257±0.031 OUR AVERAGE0.257±0.031 OUR AVERAGE0.257±0.031 OUR AVERAGE0.257±0.031 OUR AVERAGE0.26 ±0.02 ±0.03 985 ALAM 98 CLE2 e+ e− ≈ �(4S)0.22 ±0.06 ±0.02 83 AVERY 91 CLEO e+ e− 10.5 GeV0.49 ±0.18 ±0.04 12 BARLAG 90D NA32 π− 230 GeV�(pK−π+π0)/�total �11/��(pK−π+π0)/�total �11/��(pK−π+π0)/�total �11/��(pK−π+π0)/�total �11/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT4.42±0.31 OUR FIT4.42±0.31 OUR FIT4.42±0.31 OUR FIT4.42±0.31 OUR FIT Error inludes sale fator of 1.5.4.53±0.23±0.304.53±0.23±0.304.53±0.23±0.304.53±0.23±0.30 1849 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV�(pK−π+π0)/�(pK−π+) �11/�2�(pK−π+π0)/�(pK−π+) �11/�2�(pK−π+π0)/�(pK−π+) �11/�2�(pK−π+π0)/�(pK−π+) �11/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.71 ±0.04 OUR FIT0.71 ±0.04 OUR FIT0.71 ±0.04 OUR FIT0.71 ±0.04 OUR FIT Error inludes sale fator of 2.4.0.685±0.019 OUR AVERAGE0.685±0.019 OUR AVERAGE0.685±0.019 OUR AVERAGE0.685±0.019 OUR AVERAGE0.685±0.007±0.018 242k PAL 17 BELL e+ e− ≈ �(4S),�(5S)0.67 ±0.04 ±0.11 2.6k ALAM 98 CLE2 e+ e− ≈ �(4S)�(pK∗(892)−π+)/�(pK0S π+π−

) �12/�10�(pK∗(892)−π+)/�(pK0S π+π−
) �12/�10�(pK∗(892)−π+)/�(pK0S π+π−
) �12/�10�(pK∗(892)−π+)/�(pK0S π+π−
) �12/�10Unseen deay modes of the K∗(892)− are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.88±0.280.88±0.280.88±0.280.88±0.28 17 ALEEV 94 BIS2 nN 20{70 GeV�(p (K−π+)nonresonant π0)/�(pK−π+) �13/�2�(p (K−π+)nonresonant π0)/�(pK−π+) �13/�2�(p (K−π+)nonresonant π0)/�(pK−π+) �13/�2�(p (K−π+)nonresonant π0)/�(pK−π+) �13/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.73±0.12±0.050.73±0.12±0.050.73±0.12±0.050.73±0.12±0.05 67 BOZEK 93 NA32 π−Cu 230 GeV

�(�(1232)K∗(892))/�total �14/��(�(1232)K∗(892))/�total �14/��(�(1232)K∗(892))/�total �14/��(�(1232)K∗(892))/�total �14/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 35 AMENDOLIA 87 SPEC γGe-Si�(pK−2π+π−
)/�(pK−π+) �15/�2�(pK−2π+π−
)/�(pK−π+) �15/�2�(pK−2π+π−
)/�(pK−π+) �15/�2�(pK−2π+π−
)/�(pK−π+) �15/�2VALUE DOCUMENT ID TECN COMMENT0.022±0.0150.022±0.0150.022±0.0150.022±0.015 BARLAG 90D NA32 π− 230 GeV�(pK−π+2π0)/�(pK−π+) �16/�2�(pK−π+2π0)/�(pK−π+) �16/�2�(pK−π+2π0)/�(pK−π+) �16/�2�(pK−π+2π0)/�(pK−π+) �16/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.16±0.07±0.030.16±0.07±0.030.16±0.07±0.030.16±0.07±0.03 15 BOZEK 93 NA32 π−Cu 230 GeV�(pK−π+3π0)/�(pK−π+) �17/�2�(pK−π+3π0)/�(pK−π+) �17/�2�(pK−π+3π0)/�(pK−π+) �17/�2�(pK−π+3π0)/�(pK−π+) �17/�2VALUE EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.10±0.06±0.02 8 BOZEK 93 NA32 π−Cu 230 GeVHadroni modes with a p: S = 0 �nal statesHadroni modes with a p: S = 0 �nal statesHadroni modes with a p: S = 0 �nal statesHadroni modes with a p: S = 0 �nal states�(pπ0)/�total �18/��(pπ0)/�total �18/��(pπ0)/�total �18/��(pπ0)/�total �18/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.7× 10−4<2.7× 10−4<2.7× 10−4<2.7× 10−4 90 ABLIKIM 17Q BES3 e+ e− at 4.6 GeV�(pη)/�total �19/��(pη)/�total �19/��(pη)/�total �19/��(pη)/�total �19/�Unseen deay modes of the η are inluded.VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT1.24±0.28±0.101.24±0.28±0.101.24±0.28±0.101.24±0.28±0.10 52 ABLIKIM 17Q BES3 η → 2γ, π+π0π−�(pπ+π−

)/�(pK−π+) �20/�2�(pπ+π−
)/�(pK−π+) �20/�2�(pπ+π−
)/�(pK−π+) �20/�2�(pπ+π−
)/�(pK−π+) �20/�2VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT6.7 ±0.5 OUR AVERAGE6.7 ±0.5 OUR AVERAGE6.7 ±0.5 OUR AVERAGE6.7 ±0.5 OUR AVERAGE6.70±0.48±0.25 495 ABLIKIM 16U BES3 e+ e− at 4.599 GeV6.9 ±3.6 5 BARLAG 90D NA32 π− 230 GeV�(p f0(980))/�(pK−π+) �21/�2�(p f0(980))/�(pK−π+) �21/�2�(p f0(980))/�(pK−π+) �21/�2�(p f0(980))/�(pK−π+) �21/�2Unseen deay modes of the f0(980) are inluded.VALUE DOCUMENT ID TECN COMMENT0.055±0.0360.055±0.0360.055±0.0360.055±0.036 BARLAG 90D NA32 π− 230 GeV�(p2π+2π−)/�(pK−π+) �22/�2�(p2π+2π−)/�(pK−π+) �22/�2�(p2π+2π−)/�(pK−π+) �22/�2�(p2π+2π−)/�(pK−π+) �22/�2VALUE DOCUMENT ID TECN COMMENT0.036±0.0230.036±0.0230.036±0.0230.036±0.023 BARLAG 90D NA32 π− 230 GeV�(pK+K−)/�(pK−π+) �23/�2�(pK+K−)/�(pK−π+) �23/�2�(pK+K−)/�(pK−π+) �23/�2�(pK+K−)/�(pK−π+) �23/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.015±0.006 OUR AVERAGE0.015±0.006 OUR AVERAGE0.015±0.006 OUR AVERAGE0.015±0.006 OUR AVERAGE Error inludes sale fator of 2.1.0.014±0.002±0.002 676 ABE 02C BELL e+ e− ≈ �(4S)0.039±0.009±0.007 214 ALEXANDER 96C CLE2 e+ e− ≈ �(4S)

• • • We do not use the following data for averages, �ts, limits, et. • • •0.096±0.029±0.010 30 FRABETTI 93H E687 γBe, Eγ 220 GeV0.048±0.027 BARLAG 90D NA32 π− 230 GeV�(pφ)/�(pK−π+) �24/�2�(pφ)/�(pK−π+) �24/�2�(pφ)/�(pK−π+) �24/�2�(pφ)/�(pK−π+) �24/�2Unseen deay modes of the φ are inluded.VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT1.70±0.21 OUR AVERAGE1.70±0.21 OUR AVERAGE1.70±0.21 OUR AVERAGE1.70±0.21 OUR AVERAGE1.81±0.33±0.13 44 ABLIKIM 16U BES3 e+ e− at 4.599 GeV1.5 ±0.2 ±0.2 345 ABE 02C BELL e+ e− ≈ �(4S)2.4 ±0.6 ±0.3 54 ALEXANDER 96C CLE2 e+ e− ≈ �(4S)
• • • We do not use the following data for averages, �ts, limits, et. • • •4.0 ±2.7 BARLAG 90D NA32 π− 230 GeV�(pK+K−non-φ)/�(pK−π+) �25/�2�(pK+K−non-φ)/�(pK−π+) �25/�2�(pK+K−non-φ)/�(pK−π+) �25/�2�(pK+K−non-φ)/�(pK−π+) �25/�2VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT8.4 ±1.8 OUR AVERAGE8.4 ±1.8 OUR AVERAGE8.4 ±1.8 OUR AVERAGE8.4 ±1.8 OUR AVERAGE9.36±2.22±0.71 38 ABLIKIM 16U BES3 e+ e− at 4.599 GeV7 ±2 ±2 344 ABE 02C BELL e+ e− ≈ �(4S)�(pφπ0)/�(pK−π+) �26/�2�(pφπ0)/�(pK−π+) �26/�2�(pφπ0)/�(pK−π+) �26/�2�(pφπ0)/�(pK−π+) �26/�2VALUE (units 10−3) DOCUMENT ID TECN COMMENT1.538±0.641+0.077

−0.1001.538±0.641+0.077
−0.1001.538±0.641+0.077
−0.1001.538±0.641+0.077
−0.100 PAL 17 BELL e+ e− ≈ �(4S),�(5S)�(pK+K−π0 nonresonant)/�total �27/��(pK+K−π0 nonresonant)/�total �27/��(pK+K−π0 nonresonant)/�total �27/��(pK+K−π0 nonresonant)/�total �27/�VALUE CL% DOCUMENT ID TECN COMMENT

<6.3× 10−5<6.3× 10−5<6.3× 10−5<6.3× 10−5 90 PAL 17 BELL e+ e− ≈ �(4S),�(5S)Hadroni modes with a hyperon: S = −1 �nal statesHadroni modes with a hyperon: S = −1 �nal statesHadroni modes with a hyperon: S = −1 �nal statesHadroni modes with a hyperon: S = −1 �nal states�(�π+)/�total �28/��(�π+)/�total �28/��(�π+)/�total �28/��(�π+)/�total �28/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.29±0.07 OUR FIT1.29±0.07 OUR FIT1.29±0.07 OUR FIT1.29±0.07 OUR FIT Error inludes sale fator of 1.2.1.24±0.07±0.031.24±0.07±0.031.24±0.07±0.031.24±0.07±0.03 706 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV



1786178617861786BaryonPartile Listings�+�(�π+)/�(pK−π+) �28/�2�(�π+)/�(pK−π+) �28/�2�(�π+)/�(pK−π+) �28/�2�(�π+)/�(pK−π+) �28/�2VALUE CL% EVTS DOCUMENT ID TECN COMMENT0.208±0.009 OUR FIT0.208±0.009 OUR FIT0.208±0.009 OUR FIT0.208±0.009 OUR FIT Error inludes sale fator of 1.2.0.204±0.019 OUR AVERAGE0.204±0.019 OUR AVERAGE0.204±0.019 OUR AVERAGE0.204±0.019 OUR AVERAGE0.217±0.013±0.020 750 LINK 05F FOCS γ nuleus, Eγ≈ 180 GeV0.18 ±0.03 ±0.04 ALBRECHT 92 ARG e+ e− ≈ 10.4 GeV0.18 ±0.03 ±0.03 87 AVERY 91 CLEO e+ e− 10.5 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.33 90 ANJOS 90 E691 γBe 70{260 GeV
<0.16 90 ALBRECHT 88C ARG e+ e− 10 GeV�(�π+π0)/�total �29/��(�π+π0)/�total �29/��(�π+π0)/�total �29/��(�π+π0)/�total �29/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT7.0 ±0.4 OUR FIT7.0 ±0.4 OUR FIT7.0 ±0.4 OUR FIT7.0 ±0.4 OUR FIT Error inludes sale fator of 1.1.7.01±0.37±0.197.01±0.37±0.197.01±0.37±0.197.01±0.37±0.19 1497 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV�(�π+π0)/�(pK−π+) �29/�2�(�π+π0)/�(pK−π+) �29/�2�(�π+π0)/�(pK−π+) �29/�2�(�π+π0)/�(pK−π+) �29/�2VALUE EVTS DOCUMENT ID TECN COMMENT1.13±0.06 OUR FIT1.13±0.06 OUR FIT1.13±0.06 OUR FIT1.13±0.06 OUR FIT Error inludes sale fator of 1.1.0.73±0.09±0.160.73±0.09±0.160.73±0.09±0.160.73±0.09±0.16 464 AVERY 94 CLE2 e+ e− ≈ �(3S),�(4S)�(�ρ+)/�(pK−π+) �30/�2�(�ρ+)/�(pK−π+) �30/�2�(�ρ+)/�(pK−π+) �30/�2�(�ρ+)/�(pK−π+) �30/�2VALUE CL% DOCUMENT ID TECN COMMENT
<0.95<0.95<0.95<0.95 95 AVERY 94 CLE2 e+ e− ≈ �(3S),�(4S)�(�π− 2π+)/�total �31/��(�π− 2π+)/�total �31/��(�π− 2π+)/�total �31/��(�π− 2π+)/�total �31/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT3.61±0.29 OUR FIT3.61±0.29 OUR FIT3.61±0.29 OUR FIT3.61±0.29 OUR FIT Error inludes sale fator of 1.5.3.81±0.24±0.183.81±0.24±0.183.81±0.24±0.183.81±0.24±0.18 609 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV�(�π− 2π+)/�(pK−π+) �31/�2�(�π− 2π+)/�(pK−π+) �31/�2�(�π− 2π+)/�(pK−π+) �31/�2�(�π− 2π+)/�(pK−π+) �31/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.58 ±0.05 OUR FIT0.58 ±0.05 OUR FIT0.58 ±0.05 OUR FIT0.58 ±0.05 OUR FIT Error inludes sale fator of 2.0.0.522±0.032 OUR AVERAGE0.522±0.032 OUR AVERAGE0.522±0.032 OUR AVERAGE0.522±0.032 OUR AVERAGE0.508±0.024±0.024 1356 LINK 05F FOCS γ nuleus, Eγ ≈ 180 GeV0.65 ±0.11 ±0.12 289 AVERY 91 CLEO e+ e− 10.5 GeV0.82 ±0.29 ±0.27 44 ANJOS 90 E691 γBe 70{260 GeV0.94 ±0.41 ±0.13 10 BARLAG 90D NA32 π− 230 GeV0.61 ±0.16 ±0.04 105 ALBRECHT 88C ARG e+ e− 10 GeV�(� (1385)+π+π− ,�∗+ → �π+)/�(�π− 2π+) �32/�31�(� (1385)+π+π− ,�∗+ → �π+)/�(�π− 2π+) �32/�31�(� (1385)+π+π− ,�∗+ → �π+)/�(�π− 2π+) �32/�31�(� (1385)+π+π− ,�∗+ → �π+)/�(�π− 2π+) �32/�31VALUE DOCUMENT ID TECN COMMENT0.28±0.10±0.080.28±0.10±0.080.28±0.10±0.080.28±0.10±0.08 LINK 05F FOCS γ nuleus, Eγ ≈ 180 GeV�(� (1385)−2π+ ,�∗− → �π−)/�(�π−2π+) �33/�31�(� (1385)−2π+ ,�∗− → �π−)/�(�π−2π+) �33/�31�(� (1385)−2π+ ,�∗− → �π−)/�(�π−2π+) �33/�31�(� (1385)−2π+ ,�∗− → �π−)/�(�π−2π+) �33/�31VALUE DOCUMENT ID TECN COMMENT0.21±0.03±0.020.21±0.03±0.020.21±0.03±0.020.21±0.03±0.02 LINK 05F FOCS γ nuleus, Eγ ≈ 180 GeV�(�π+ ρ0)/�(�π−2π+) �34/�31�(�π+ ρ0)/�(�π−2π+) �34/�31�(�π+ ρ0)/�(�π−2π+) �34/�31�(�π+ ρ0)/�(�π−2π+) �34/�31VALUE DOCUMENT ID TECN COMMENT0.40±0.12±0.120.40±0.12±0.120.40±0.12±0.120.40±0.12±0.12 LINK 05F FOCS γ nuleus, Eγ ≈ 180 GeV�(� (1385)+ρ0 ,�∗+ → �π+)/�(�π− 2π+) �35/�31�(� (1385)+ρ0 ,�∗+ → �π+)/�(�π− 2π+) �35/�31�(� (1385)+ρ0 ,�∗+ → �π+)/�(�π− 2π+) �35/�31�(� (1385)+ρ0 ,�∗+ → �π+)/�(�π− 2π+) �35/�31VALUE DOCUMENT ID TECN COMMENT0.14±0.09±0.070.14±0.09±0.070.14±0.09±0.070.14±0.09±0.07 LINK 05F FOCS γ nuleus, Eγ ≈ 180 GeV�(�π− 2π+nonresonant)/�(�π− 2π+) �36/�31�(�π− 2π+nonresonant)/�(�π− 2π+) �36/�31�(�π− 2π+nonresonant)/�(�π− 2π+) �36/�31�(�π− 2π+nonresonant)/�(�π− 2π+) �36/�31VALUE CL% DOCUMENT ID TECN COMMENT
<0.3<0.3<0.3<0.3 90 LINK 05F FOCS γ nuleus, Eγ ≈ 180 GeV�(�π−π0 2π+ total)/�(pK−π+) �37/�2�(�π−π0 2π+ total)/�(pK−π+) �37/�2�(�π−π0 2π+ total)/�(pK−π+) �37/�2�(�π−π0 2π+ total)/�(pK−π+) �37/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.36±0.09±0.090.36±0.09±0.090.36±0.09±0.090.36±0.09±0.09 50 1 CRONIN-HEN...03 CLE3 e+ e− ≈ �(4S)1CRONIN-HENNESSY 03 �nds this hannel to be dominantly �ηπ+ and �ωπ+; seebelow.�(�π+ η

)/�(pK−π+) �38/�2�(�π+ η
)/�(pK−π+) �38/�2�(�π+ η
)/�(pK−π+) �38/�2�(�π+ η
)/�(pK−π+) �38/�2Unseen deay modes of the η are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.36±0.07 OUR AVERAGE0.36±0.07 OUR AVERAGE0.36±0.07 OUR AVERAGE0.36±0.07 OUR AVERAGE0.41±0.17±0.10 11 CRONIN-HEN...03 CLE3 e+ e− ≈ �(4S)0.35±0.05±0.06 116 AMMAR 95 CLE2 e+ e− ≈ �(4S)�(� (1385)+η

)/�(pK−π+) �39/�2�(� (1385)+η
)/�(pK−π+) �39/�2�(� (1385)+η
)/�(pK−π+) �39/�2�(� (1385)+η
)/�(pK−π+) �39/�2Unseen deay modes of the �(1385)+ and η are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.17±0.04±0.030.17±0.04±0.030.17±0.04±0.030.17±0.04±0.03 54 AMMAR 95 CLE2 e+ e− ≈ �(4S)�(�π+ω

)/�(pK−π+) �40/�2�(�π+ω
)/�(pK−π+) �40/�2�(�π+ω
)/�(pK−π+) �40/�2�(�π+ω
)/�(pK−π+) �40/�2Unseen deay modes of the ω are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.24±0.06±0.060.24±0.06±0.060.24±0.06±0.060.24±0.06±0.06 32 CRONIN-HEN...03 CLE3 e+ e− ≈ �(4S)

�(�π−π0 2π+ , no η or ω)/�(pK−π+) �41/�2�(�π−π0 2π+ , no η or ω)/�(pK−π+) �41/�2�(�π−π0 2π+ , no η or ω)/�(pK−π+) �41/�2�(�π−π0 2π+ , no η or ω)/�(pK−π+) �41/�2VALUE CL% DOCUMENT ID TECN COMMENT
<0.13<0.13<0.13<0.13 90 CRONIN-HEN...03 CLE3 e+ e− ≈ �(4S)�(�K+K0)/�(pK−π+) �42/�2�(�K+K0)/�(pK−π+) �42/�2�(�K+K0)/�(pK−π+) �42/�2�(�K+K0)/�(pK−π+) �42/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.091±0.017 OUR FIT0.091±0.017 OUR FIT0.091±0.017 OUR FIT0.091±0.017 OUR FIT Error inludes sale fator of 1.9.0.131±0.020 OUR AVERAGE0.131±0.020 OUR AVERAGE0.131±0.020 OUR AVERAGE0.131±0.020 OUR AVERAGE0.142±0.018±0.022 251 LINK 05F FOCS γ nuleus, Eγ ≈ 180 GeV0.12 ±0.02 ±0.02 59 AMMAR 95 CLE2 e+ e− ≈ �(4S)�(� (1690)0K+ , � ∗0 → �K0)/�(�K+K0) �43/�42�(� (1690)0K+ , � ∗0 → �K0)/�(�K+K0) �43/�42�(� (1690)0K+ , � ∗0 → �K0)/�(�K+K0) �43/�42�(� (1690)0K+ , � ∗0 → �K0)/�(�K+K0) �43/�42VALUE EVTS DOCUMENT ID TECN COMMENT0.28±0.07 OUR AVERAGE0.28±0.07 OUR AVERAGE0.28±0.07 OUR AVERAGE0.28±0.07 OUR AVERAGE0.32±0.10±0.04 84±24 LINK 05F FOCS γ nuleus, Eγ ≈ 180 GeV0.26±0.08±0.03 93 ABE 02C BELL e+ e− ≈ �(4S)�(�K+K0)/�(�π+) �42/�28�(�K+K0)/�(�π+) �42/�28�(�K+K0)/�(�π+) �42/�28�(�K+K0)/�(�π+) �42/�28VALUE EVTS DOCUMENT ID TECN COMMENT0.44 ±0.08 OUR FIT0.44 ±0.08 OUR FIT0.44 ±0.08 OUR FIT0.44 ±0.08 OUR FIT Error inludes sale fator of 2.0.0.395±0.026±0.0360.395±0.026±0.0360.395±0.026±0.0360.395±0.026±0.036 460 ± 30 AUBERT 07U BABR e+ e− ≈ �(4S)�(�0π+)/�total �44/��(�0π+)/�total �44/��(�0π+)/�total �44/��(�0π+)/�total �44/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.28±0.07 OUR FIT1.28±0.07 OUR FIT1.28±0.07 OUR FIT1.28±0.07 OUR FIT Error inludes sale fator of 1.1.1.27±0.08±0.031.27±0.08±0.031.27±0.08±0.031.27±0.08±0.03 522 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV�(�0π+)/�(pK−π+) �44/�2�(�0π+)/�(pK−π+) �44/�2�(�0π+)/�(pK−π+) �44/�2�(�0π+)/�(pK−π+) �44/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.206±0.011 OUR FIT0.206±0.011 OUR FIT0.206±0.011 OUR FIT0.206±0.011 OUR FIT Error inludes sale fator of 1.2.0.20 ±0.04 OUR AVERAGE0.20 ±0.04 OUR AVERAGE0.20 ±0.04 OUR AVERAGE0.20 ±0.04 OUR AVERAGE0.21 ±0.02 ±0.04 196 AVERY 94 CLE2 e+ e− ≈ �(3S),�(4S)0.17 ±0.06 ±0.04 ALBRECHT 92 ARG e+ e− ≈ 10.4 GeV�(�0π+)/�(�π+) �44/�28�(�0π+)/�(�π+) �44/�28�(�0π+)/�(�π+) �44/�28�(�0π+)/�(�π+) �44/�28VALUE EVTS DOCUMENT ID TECN COMMENT0.99 ±0.04 OUR FIT0.99 ±0.04 OUR FIT0.99 ±0.04 OUR FIT0.99 ±0.04 OUR FIT0.98 ±0.05 OUR AVERAGE0.98 ±0.05 OUR AVERAGE0.98 ±0.05 OUR AVERAGE0.98 ±0.05 OUR AVERAGE0.977±0.015±0.051 33k AUBERT 07U BABR e+ e− ≈ �(4S)1.09 ±0.11 ±0.19 750 LINK 05F FOCS γ nuleus, Eγ ≈ 180 GeV�(�+π0)/�total �45/��(�+π0)/�total �45/��(�+π0)/�total �45/��(�+π0)/�total �45/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.24±0.10 OUR FIT1.24±0.10 OUR FIT1.24±0.10 OUR FIT1.24±0.10 OUR FIT1.18±0.10±0.031.18±0.10±0.031.18±0.10±0.031.18±0.10±0.03 309 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV�(�+π0)/�(pK−π+) �45/�2�(�+π0)/�(pK−π+) �45/�2�(�+π0)/�(pK−π+) �45/�2�(�+π0)/�(pK−π+) �45/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.199±0.015 OUR FIT0.199±0.015 OUR FIT0.199±0.015 OUR FIT0.199±0.015 OUR FIT0.20 ±0.03 ±0.030.20 ±0.03 ±0.030.20 ±0.03 ±0.030.20 ±0.03 ±0.03 93 KUBOTA 93 CLE2 e+ e− ≈ �(4S)�(�+η

)/�(pK−π+) �46/�2�(�+η
)/�(pK−π+) �46/�2�(�+η
)/�(pK−π+) �46/�2�(�+η
)/�(pK−π+) �46/�2Unseen deay modes of the η are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.11±0.03±0.020.11±0.03±0.020.11±0.03±0.020.11±0.03±0.02 26 AMMAR 95 CLE2 e+ e− ≈ �(4S)�(�+π+π−

)/�total �47/��(�+π+π−
)/�total �47/��(�+π+π−
)/�total �47/��(�+π+π−
)/�total �47/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT4.42±0.28 OUR FIT4.42±0.28 OUR FIT4.42±0.28 OUR FIT4.42±0.28 OUR FIT Error inludes sale fator of 1.2.4.25±0.24±0.204.25±0.24±0.204.25±0.24±0.204.25±0.24±0.20 1156 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV�(�+π+π−
)/�(pK−π+) �47/�2�(�+π+π−
)/�(pK−π+) �47/�2�(�+π+π−
)/�(pK−π+) �47/�2�(�+π+π−
)/�(pK−π+) �47/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.709±0.029 OUR FIT0.709±0.029 OUR FIT0.709±0.029 OUR FIT0.709±0.029 OUR FIT Error inludes sale fator of 1.1.0.69 ±0.08 OUR AVERAGE0.69 ±0.08 OUR AVERAGE0.69 ±0.08 OUR AVERAGE0.69 ±0.08 OUR AVERAGE0.72 ±0.14 47 ± 9 VAZQUEZ-JA...08 SELX �− nuleus, 600 GeV0.74 ±0.07 ±0.09 487 KUBOTA 93 CLE2 e+ e− ≈ �(4S)0.54 +0.18

−0.15 11 BARLAG 92 NA32 π−Cu 230 GeV�(�+ρ0)/�(pK−π+) �48/�2�(�+ρ0)/�(pK−π+) �48/�2�(�+ρ0)/�(pK−π+) �48/�2�(�+ρ0)/�(pK−π+) �48/�2VALUE CL% DOCUMENT ID TECN COMMENT
<0.27<0.27<0.27<0.27 95 KUBOTA 93 CLE2 e+ e− ≈ �(4S)�(�−2π+)/�total �49/��(�−2π+)/�total �49/��(�−2π+)/�total �49/��(�−2π+)/�total �49/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.86±0.18 OUR FIT1.86±0.18 OUR FIT1.86±0.18 OUR FIT1.86±0.18 OUR FIT1.81±0.17±0.091.81±0.17±0.091.81±0.17±0.091.81±0.17±0.09 161 ABLIKIM 17Y BES3 e+ e− at 4.6 GeV�(�−2π+)/�(pK−π+) �49/�2�(�−2π+)/�(pK−π+) �49/�2�(�−2π+)/�(pK−π+) �49/�2�(�−2π+)/�(pK−π+) �49/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.299±0.031 OUR FIT0.299±0.031 OUR FIT0.299±0.031 OUR FIT0.299±0.031 OUR FIT Error inludes sale fator of 1.1.0.314±0.0670.314±0.0670.314±0.0670.314±0.067 30 ± 6 VAZQUEZ-JA...08 SELX �− nuleus, 600 GeV



1787178717871787See key on page 885 BaryonPartile Listings�+�(�−2π+)/�(�+π+π−
) �49/�47�(�−2π+)/�(�+π+π−
) �49/�47�(�−2π+)/�(�+π+π−
) �49/�47�(�−2π+)/�(�+π+π−
) �49/�47VALUE EVTS DOCUMENT ID TECN COMMENT0.42±0.05 OUR FIT0.42±0.05 OUR FIT0.42±0.05 OUR FIT0.42±0.05 OUR FIT Error inludes sale fator of 1.1.0.53±0.15±0.070.53±0.15±0.070.53±0.15±0.070.53±0.15±0.07 56 FRABETTI 94E E687 γBe, Eγ 220 GeV�(�0π+π0)/�(pK−π+) �50/�2�(�0π+π0)/�(pK−π+) �50/�2�(�0π+π0)/�(pK−π+) �50/�2�(�0π+π0)/�(pK−π+) �50/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.36±0.09±0.100.36±0.09±0.100.36±0.09±0.100.36±0.09±0.10 117 AVERY 94 CLE2 e+ e− ≈ �(3S),�(4S)�(�0π−2π+)/�(pK−π+) �51/�2�(�0π−2π+)/�(pK−π+) �51/�2�(�0π−2π+)/�(pK−π+) �51/�2�(�0π−2π+)/�(pK−π+) �51/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.18±0.05 OUR FIT0.18±0.05 OUR FIT0.18±0.05 OUR FIT0.18±0.05 OUR FIT0.21±0.05±0.050.21±0.05±0.050.21±0.05±0.050.21±0.05±0.05 90 AVERY 94 CLE2 e+ e− ≈�(3S),�(4S)�(�0π−2π+)/�(�π−2π+) �51/�31�(�0π−2π+)/�(�π−2π+) �51/�31�(�0π−2π+)/�(�π−2π+) �51/�31�(�0π−2π+)/�(�π−2π+) �51/�31VALUE EVTS DOCUMENT ID TECN COMMENT0.31±0.08 OUR FIT0.31±0.08 OUR FIT0.31±0.08 OUR FIT0.31±0.08 OUR FIT0.26±0.06±0.090.26±0.06±0.090.26±0.06±0.090.26±0.06±0.09 480 LINK 05F FOCS γ nuleus, Eγ ≈ 180 GeV�(�+ω

)/�total �53/��(�+ω
)/�total �53/��(�+ω
)/�total �53/��(�+ω
)/�total �53/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT1.69±0.21 OUR FIT1.69±0.21 OUR FIT1.69±0.21 OUR FIT1.69±0.21 OUR FIT1.56±0.20±0.071.56±0.20±0.071.56±0.20±0.071.56±0.20±0.07 157 ABLIKIM 16 BES3 e+ e− → � � , 4.599 GeV�(�+ω
)/�(pK−π+) �53/�2�(�+ω
)/�(pK−π+) �53/�2�(�+ω
)/�(pK−π+) �53/�2�(�+ω
)/�(pK−π+) �53/�2Unseen deay modes of the ω are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.271±0.032 OUR FIT0.271±0.032 OUR FIT0.271±0.032 OUR FIT0.271±0.032 OUR FIT0.54 ±0.13 ±0.060.54 ±0.13 ±0.060.54 ±0.13 ±0.060.54 ±0.13 ±0.06 107 KUBOTA 93 CLE2 e+ e− ≈ �(4S)�(�−π0 2π+)/�total �54/��(�−π0 2π+)/�total �54/��(�−π0 2π+)/�total �54/��(�−π0 2π+)/�total �54/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT2.11±0.33±0.142.11±0.33±0.142.11±0.33±0.142.11±0.33±0.14 88 ABLIKIM 17Y BES3 e+ e− at 4.6 GeV�(�+K+K−)/�(pK−π+) �55/�2�(�+K+K−)/�(pK−π+) �55/�2�(�+K+K−)/�(pK−π+) �55/�2�(�+K+K−)/�(pK−π+) �55/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.055±0.006 OUR FIT0.055±0.006 OUR FIT0.055±0.006 OUR FIT0.055±0.006 OUR FIT0.070±0.011±0.0110.070±0.011±0.0110.070±0.011±0.0110.070±0.011±0.011 59 AVERY 93 CLE2 e+ e− ≈ 10.5 GeV�(�+K+K−)/�(�+π+π−

) �55/�47�(�+K+K−)/�(�+π+π−
) �55/�47�(�+K+K−)/�(�+π+π−
) �55/�47�(�+K+K−)/�(�+π+π−
) �55/�47VALUE EVTS DOCUMENT ID TECN COMMENT0.078±0.009 OUR FIT0.078±0.009 OUR FIT0.078±0.009 OUR FIT0.078±0.009 OUR FIT0.074±0.009 OUR AVERAGE0.074±0.009 OUR AVERAGE0.074±0.009 OUR AVERAGE0.074±0.009 OUR AVERAGE0.076±0.007±0.009 246 ABE 02C BELL e+ e− ≈ �(4S)0.071±0.011±0.011 103 LINK 02G FOCS γ nuleus, ≈ 180 GeV�(�+φ

)/�(pK−π+) �56/�2�(�+φ
)/�(pK−π+) �56/�2�(�+φ
)/�(pK−π+) �56/�2�(�+φ
)/�(pK−π+) �56/�2Unseen deay modes of the φ are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.062±0.009 OUR FIT0.062±0.009 OUR FIT0.062±0.009 OUR FIT0.062±0.009 OUR FIT Error inludes sale fator of 1.1.0.069±0.023±0.0160.069±0.023±0.0160.069±0.023±0.0160.069±0.023±0.016 26 AVERY 93 CLE2 e+ e− ≈ 10.5 GeV�(�+φ
)/�(�+π+π−

) �56/�47�(�+φ
)/�(�+π+π−

) �56/�47�(�+φ
)/�(�+π+π−

) �56/�47�(�+φ
)/�(�+π+π−

) �56/�47Unseen deay modes of the φ are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.087±0.012 OUR FIT0.087±0.012 OUR FIT0.087±0.012 OUR FIT0.087±0.012 OUR FIT0.086±0.012 OUR AVERAGE0.086±0.012 OUR AVERAGE0.086±0.012 OUR AVERAGE0.086±0.012 OUR AVERAGE0.085±0.012±0.012 129 ABE 02C BELL e+ e− ≈ �(4S)0.087±0.016±0.006 57 LINK 02G FOCS γ nuleus, ≈ 180 GeV�(� (1690)0K+ , � ∗0 → �+K−)/�(�+π+π−
) �57/�47�(� (1690)0K+ , � ∗0 → �+K−)/�(�+π+π−
) �57/�47�(� (1690)0K+ , � ∗0 → �+K−)/�(�+π+π−
) �57/�47�(� (1690)0K+ , � ∗0 → �+K−)/�(�+π+π−
) �57/�47VALUE EVTS DOCUMENT ID TECN COMMENT0.023±0.005 OUR AVERAGE0.023±0.005 OUR AVERAGE0.023±0.005 OUR AVERAGE0.023±0.005 OUR AVERAGE0.023±0.005±0.005 75 ABE 02C BELL e+ e− ≈ �(4S)0.022±0.006±0.006 34 LINK 02G FOCS γ nuleus, ≈ 180 GeV�(�+K+K−nonresonant)/�(�+π+π−

) �58/�47�(�+K+K−nonresonant)/�(�+π+π−
) �58/�47�(�+K+K−nonresonant)/�(�+π+π−
) �58/�47�(�+K+K−nonresonant)/�(�+π+π−
) �58/�47VALUE CL% DOCUMENT ID TECN COMMENT

<0.018<0.018<0.018<0.018 90 ABE 02C BELL e+ e− ≈ �(4S)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.028 90 LINK 02G FOCS γ nuleus, ≈ 180 GeV�(� 0K+)/�(pK−π+) �59/�2�(� 0K+)/�(pK−π+) �59/�2�(� 0K+)/�(pK−π+) �59/�2�(� 0K+)/�(pK−π+) �59/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.078±0.013±0.0130.078±0.013±0.0130.078±0.013±0.0130.078±0.013±0.013 56 AVERY 93 CLE2 e+ e− ≈ 10.5 GeV�(�−K+π+)/�(pK−π+) �60/�2�(�−K+π+)/�(pK−π+) �60/�2�(�−K+π+)/�(pK−π+) �60/�2�(�−K+π+)/�(pK−π+) �60/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.099±0.009 OUR FIT0.099±0.009 OUR FIT0.099±0.009 OUR FIT0.099±0.009 OUR FIT Error inludes sale fator of 1.1.0.098±0.021 OUR AVERAGE0.098±0.021 OUR AVERAGE0.098±0.021 OUR AVERAGE0.098±0.021 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.0.14 ±0.03 ±0.02 34 ALBRECHT 95B ARG e+ e− ≈ 10.4 GeV0.079±0.013±0.014 60 AVERY 93 CLE2 e+ e− ≈ 10.5 GeV0.15 ±0.04 ±0.03 30 AVERY 91 CLEO e+ e− 10.5 GeV

WEIGHTED AVERAGE
0.098±0.021 (Error scaled by 1.3)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

AVERY 91 CLEO 1.1
AVERY 93 CLE2 1.0
ALBRECHT 95B ARG 1.3

χ2

       3.4
(Confidence Level = 0.180)

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35�(�−K+π+)/�(pK−π+)�(�−K+π+)/�(�π+) �60/�28�(�−K+π+)/�(�π+) �60/�28�(�−K+π+)/�(�π+) �60/�28�(�−K+π+)/�(�π+) �60/�28VALUE EVTS DOCUMENT ID TECN COMMENT0.48 ±0.04 OUR FIT0.48 ±0.04 OUR FIT0.48 ±0.04 OUR FIT0.48 ±0.04 OUR FIT0.480±0.016±0.0390.480±0.016±0.0390.480±0.016±0.0390.480±0.016±0.039 2665 ± 84 AUBERT 07U BABR e+ e− ≈ �(4S)�(� (1530)0K+, � 0 → �−π+)/�(pK−π+) �61/�2�(� (1530)0K+, � 0 → �−π+)/�(pK−π+) �61/�2�(� (1530)0K+, � 0 → �−π+)/�(pK−π+) �61/�2�(� (1530)0K+, � 0 → �−π+)/�(pK−π+) �61/�2VALUE EVTS DOCUMENT ID TECN COMMENT0.053±0.016±0.0100.053±0.016±0.0100.053±0.016±0.0100.053±0.016±0.010 24 AVERY 93 CLE2 e+ e− ≈ 10.5 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •0.05 ±0.02 ±0.01 11 ALBRECHT 95B ARG e+ e− ≈ 10.4 GeVHadroni modes with a hyperon: S = 0 �nal statesHadroni modes with a hyperon: S = 0 �nal statesHadroni modes with a hyperon: S = 0 �nal statesHadroni modes with a hyperon: S = 0 �nal states�(�K+)/�(�π+) �62/�28�(�K+)/�(�π+) �62/�28�(�K+)/�(�π+) �62/�28�(�K+)/�(�π+) �62/�28VALUE EVTS DOCUMENT ID TECN COMMENT0.047±0.009 OUR AVERAGE0.047±0.009 OUR AVERAGE0.047±0.009 OUR AVERAGE0.047±0.009 OUR AVERAGE Error inludes sale fator of 1.8.0.044±0.004±0.003 1162± 101 AUBERT 07U BABR e+ e− ≈ �(4S)0.074±0.010±0.012 265 ABE 02C BELL e+ e− ≈ �(4S)�(�K+π+π−

)/�(�π+) �63/�28�(�K+π+π−
)/�(�π+) �63/�28�(�K+π+π−
)/�(�π+) �63/�28�(�K+π+π−
)/�(�π+) �63/�28VALUE CL% DOCUMENT ID TECN COMMENT

<4.1× 10−2<4.1× 10−2<4.1× 10−2<4.1× 10−2 90 AUBERT 07U BABR e+ e− ≈ �(4S)�(�0K+)/�(�0π+) �64/�44�(�0K+)/�(�0π+) �64/�44�(�0K+)/�(�0π+) �64/�44�(�0K+)/�(�0π+) �64/�44VALUE EVTS DOCUMENT ID TECN COMMENT0.040±0.006 OUR AVERAGE0.040±0.006 OUR AVERAGE0.040±0.006 OUR AVERAGE0.040±0.006 OUR AVERAGE0.038±0.005±0.003 366 ± 52 AUBERT 07U BABR e+ e− ≈ �(4S)0.056±0.014±0.008 75 ABE 02C BELL e+ e− ≈ �(4S)�(�0K+π+π−
)/�(�0π+) �65/�44�(�0K+π+π−
)/�(�0π+) �65/�44�(�0K+π+π−
)/�(�0π+) �65/�44�(�0K+π+π−
)/�(�0π+) �65/�44VALUE CL% DOCUMENT ID TECN COMMENT

<2.0× 10−2<2.0× 10−2<2.0× 10−2<2.0× 10−2 90 AUBERT 07U BABR e+ e− ≈ �(4S)�(�+K+π−
)/�(�+π+π−

) �66/�47�(�+K+π−
)/�(�+π+π−

) �66/�47�(�+K+π−
)/�(�+π+π−

) �66/�47�(�+K+π−
)/�(�+π+π−

) �66/�47VALUE EVTS DOCUMENT ID TECN COMMENT0.047±0.011±0.0080.047±0.011±0.0080.047±0.011±0.0080.047±0.011±0.008 105 ABE 02C BELL e+ e− ≈ �(4S)�(�+K∗(892)0)/�(�+π+π−
) �67/�47�(�+K∗(892)0)/�(�+π+π−
) �67/�47�(�+K∗(892)0)/�(�+π+π−
) �67/�47�(�+K∗(892)0)/�(�+π+π−
) �67/�47Unseen deay modes of the K∗(892)0 are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.078±0.018±0.0130.078±0.018±0.0130.078±0.018±0.0130.078±0.018±0.013 49 LINK 02G FOCS γ nuleus, ≈ 180 GeV�(�−K+π+)/�(�+K∗(892)0) �68/�67�(�−K+π+)/�(�+K∗(892)0) �68/�67�(�−K+π+)/�(�+K∗(892)0) �68/�67�(�−K+π+)/�(�+K∗(892)0) �68/�67VALUE CL% DOCUMENT ID TECN COMMENT

<0.35<0.35<0.35<0.35 90 LINK 02G FOCS γ nuleus, ≈ 180 GeVDoubly Cabibbo-suppressed modesDoubly Cabibbo-suppressed modesDoubly Cabibbo-suppressed modesDoubly Cabibbo-suppressed modes�(pK+π−
)/�(pK−π+) �69/�2�(pK+π−
)/�(pK−π+) �69/�2�(pK+π−
)/�(pK−π+) �69/�2�(pK+π−
)/�(pK−π+) �69/�2VALUE (units 10−3) CL% EVTS DOCUMENT ID TECN COMMENT2.35±0.27±0.212.35±0.27±0.212.35±0.27±0.212.35±0.27±0.21 3379 YANG 16 BELL At or near �s

• • • We do not use the following data for averages, �ts, limits, et. • • •
<4.6 90 1 LINK 05K FOCS 180 GeV γ on BeO1LINK 05K limit is equivalent to (0.05 ± 0.26 ± 0.02)% measurement.Semileptoni modesSemileptoni modesSemileptoni modesSemileptoni modes�(�e+ νe)/�total �70/��(�e+ νe)/�total �70/��(�e+ νe)/�total �70/��(�e+ νe)/�total �70/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT3.63±0.38±0.203.63±0.38±0.203.63±0.38±0.203.63±0.38±0.20 104 ABLIKIM 15Y BES3 567 pb−1, 4.599 GeV



1788178817881788BaryonPartile Listings�+�(�e+ νe)/�(pK−π+) �70/�2�(�e+ νe)/�(pK−π+) �70/�2�(�e+ νe)/�(pK−π+) �70/�2�(�e+ νe)/�(pK−π+) �70/�2VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.43±0.08 1,2 BERGFELD 94 CLE2 e+ e− ≈ �(4S)0.38±0.14 2,3 ALBRECHT 91G ARG e+ e− ≈ 10.4 GeV1BERGFELD 94 measures σ(e+ e− → �+ X)·B(�+ → �e+ νe ) = (4.87 ± 0.28 ±0.69) pb.2To extrat �(�+ → �e+ νe )/�(�+ → pK−π+), we use σ(e+ e− → �+ X)·B(� →pK−π+) = (11.2 ± 1.3) pb, whih is the weighted average of measurements fromARGUS (ALBRECHT 96E) and CLEO (AVERY 91).3ALBRECHT 91G measures σ(e+ e− → �+ X)·B(�+ → �e+ νe ) = (4.20 ± 1.28 ±0.71) pb.�(�µ+νµ

)/�total �71/��(�µ+νµ
)/�total �71/��(�µ+νµ
)/�total �71/��(�µ+νµ
)/�total �71/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT3.49±0.46±0.273.49±0.46±0.273.49±0.46±0.273.49±0.46±0.27 79 ABLIKIM 17D BES3 e+ e− at 4.6 GeV�(�µ+νµ
)/�(pK−π+) �71/�2�(�µ+νµ
)/�(pK−π+) �71/�2�(�µ+νµ
)/�(pK−π+) �71/�2�(�µ+νµ
)/�(pK−π+) �71/�2VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.40±0.09 1,2 BERGFELD 94 CLE2 e+ e− ≈ �(4S)0.35±0.20 2,3 ALBRECHT 91G ARG e+ e− ≈ 10.4 GeV1BERGFELD 94 measures σ(e+ e− → �+ X)·B(�+ → �µ+ νµ) = (4.43 ± 0.51 ±0.64) pb.2To extrat �(�+ → �µ+ νµ)/�(�+ → pK−π+), we use σ(e+ e− → �+ X)·B(� →pK−π+) = (11.2 ± 1.3) pb, whih is the weighted average of measurements fromARGUS (ALBRECHT 96E) and CLEO (AVERY 91).3ALBRECHT 91G measures σ(e+ e− → �+ X)·B(�+ → �µ+ νµ) = (3.91 ± 2.02 ±0.90) pb.�(�µ+νµ
)/�(�e+νe) �71/�70�(�µ+νµ
)/�(�e+νe) �71/�70�(�µ+νµ
)/�(�e+νe) �71/�70�(�µ+νµ
)/�(�e+νe) �71/�70VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.96±0.16±0.04 1 ABLIKIM 17D BES3 e+ e− at 4.6 GeV1This is the ratio of the ABLIKIM 17D �µ+ νe branhing fration and the ABLIKIM 15Y�e+ νe branhing fration (see above), and so is not an independent measurement.Inlusive modesInlusive modesInlusive modesInlusive modes�(e+ anything)/�total �72/��(e+ anything)/�total �72/��(e+ anything)/�total �72/��(e+ anything)/�total �72/�VALUE DOCUMENT ID TECN COMMENT0.045±0.0170.045±0.0170.045±0.0170.045±0.017 VELLA 82 MRK2 e+ e− 4.5{6.8 GeV�(p e+anything)/�total �73/��(p e+anything)/�total �73/��(pe+anything)/�total �73/��(pe+anything)/�total �73/�VALUE DOCUMENT ID TECN COMMENT0.018±0.0090.018±0.0090.018±0.0090.018±0.009 1 VELLA 82 MRK2 e+ e− 4.5{6.8 GeV1VELLA 82 inludes protons from � deay.�(�e+ anything)/�total �74/��(�e+ anything)/�total �74/��(�e+ anything)/�total �74/��(�e+ anything)/�total �74/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.011±0.008 1 VELLA 82 MRK2 e+ e− 4.5{6.8 GeV1VELLA 82 inludes �'s from �0 deay.�(p anything)/�total �75/��(p anything)/�total �75/��(p anything)/�total �75/��(p anything)/�total �75/�VALUE DOCUMENT ID TECN COMMENT0.50±0.08±0.140.50±0.08±0.140.50±0.08±0.140.50±0.08±0.14 1 CRAWFORD 92 CLEO e+ e− 10.5 GeV1This CRAWFORD 92 value inludes protons from � deay. The value is model dependent,but aount is taken of this in the systemati error.�(p anything (no �))/�total �76/��(p anything (no �))/�total �76/��(p anything (no �))/�total �76/��(p anything (no �))/�total �76/�VALUE DOCUMENT ID TECN COMMENT0.12±0.10±0.160.12±0.10±0.160.12±0.10±0.160.12±0.10±0.16 CRAWFORD 92 CLEO e+ e− 10.5 GeV�(n anything)/�total �78/��(n anything)/�total �78/��(n anything)/�total �78/��(n anything)/�total �78/�VALUE DOCUMENT ID TECN COMMENT0.50±0.08±0.140.50±0.08±0.140.50±0.08±0.140.50±0.08±0.14 1 CRAWFORD 92 CLEO e+ e− 10.5 GeV1This CRAWFORD 92 value inludes neutrons from � deay. The value is model depen-dent, but aount is taken of this in the systemati error.�(n anything (no �))/�total �79/��(n anything (no �))/�total �79/��(n anything (no �))/�total �79/��(n anything (no �))/�total �79/�VALUE DOCUMENT ID TECN COMMENT0.29±0.09±0.150.29±0.09±0.150.29±0.09±0.150.29±0.09±0.15 CRAWFORD 92 CLEO e+ e− 10.5 GeV�(p hadrons)/�total �77/��(p hadrons)/�total �77/��(p hadrons)/�total �77/��(p hadrons)/�total �77/�VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.41±0.24 ADAMOVICH 87 EMUL γA 20{70 GeV/

�(� anything)/�total �80/��(� anything)/�total �80/��(� anything)/�total �80/��(� anything)/�total �80/�VALUE EVTS DOCUMENT ID TECN COMMENT0.35±0.11 OUR AVERAGE0.35±0.11 OUR AVERAGE0.35±0.11 OUR AVERAGE0.35±0.11 OUR AVERAGE Error inludes sale fator of 1.4. See the ideogram below.0.59±0.10±0.12 CRAWFORD 92 CLEO e+ e− 10.5 GeV0.49±0.24 ADAMOVICH 87 EMUL γA 20{70 GeV/0.23±0.10 8 1 ABE 86 HYBR 20 GeV γ p
WEIGHTED AVERAGE
0.35±0.11 (Error scaled by 1.4)

ABE 86 HYBR 1.5
ADAMOVICH 87 EMUL 0.3
CRAWFORD 92 CLEO 2.3

χ2

       4.1
(Confidence Level = 0.126)

-0.5 0 0.5 1 1.5 2�(� anything)/�total1ABE 86 inludes �'s from �0 deay.�(�± anything)/�total �81/��(�± anything)/�total �81/��(�± anything)/�total �81/��(�± anything)/�total �81/�VALUE EVTS DOCUMENT ID TECN COMMENT0.1±0.050.1±0.050.1±0.050.1±0.05 5 ABE 86 HYBR 20 GeV γ p�(3prongs)/�total �82/��(3prongs)/�total �82/��(3prongs)/�total �82/��(3prongs)/�total �82/�VALUE DOCUMENT ID TECN COMMENT0.24±0.07±0.040.24±0.07±0.040.24±0.07±0.040.24±0.07±0.04 KAYIS-TOPAK...03 CHRS νµ emulsion, E=27 GeVRare or forbidden modesRare or forbidden modesRare or forbidden modesRare or forbidden modes�(p e+ e−)/�total �83/��(p e+ e−)/�total �83/��(pe+ e−)/�total �83/��(pe+ e−)/�total �83/�A test for the �C=1 weak neutral urrent. Allowed by higher-order eletroweak inter-ations.VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<5.5× 10−6<5.5× 10−6<5.5× 10−6<5.5× 10−6 90 4.0 ± 7.1 LEES 11G BABR e+ e− ≈ �(4S)�(pµ+µ−

)/�total �84/��(pµ+µ−
)/�total �84/��(pµ+µ−
)/�total �84/��(pµ+µ−
)/�total �84/�A test for the �C=1 weak neutral urrent. Allowed by higher-order eletroweak inter-ations.VALUE CL% EVTS DOCUMENT ID TECN COMMENT

<44 × 10−6<44 × 10−6<44 × 10−6<44 × 10−6 90 11.1 ± 5.6 LEES 11G BABR e+ e− ≈ �(4S)
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 3.4× 10−4 90 0 KODAMA 95 E653 π− emulsion 600 GeV�(p e+µ−

)/�total �85/��(p e+µ−
)/�total �85/��(pe+µ−
)/�total �85/��(pe+µ−
)/�total �85/�A test of lepton family-number onservation.VALUE CL% EVTS DOCUMENT ID TECN COMMENT

<9.9× 10−6<9.9× 10−6<9.9× 10−6<9.9× 10−6 90 −0.7±3.0 LEES 11G BABR e+ e− ≈ �(4S)�(p e−µ+)/�total �86/��(p e−µ+)/�total �86/��(pe−µ+)/�total �86/��(pe−µ+)/�total �86/�A test of lepton family-number onservation.VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<19× 10−6<19× 10−6<19× 10−6<19× 10−6 90 6.2 ± 4.9 LEES 11G BABR e+ e− ≈ �(4S)�(p2e+)/�total �87/��(p2e+)/�total �87/��(p2e+)/�total �87/��(p2e+)/�total �87/�A test of lepton- and baryon-number onservation.VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<2.7× 10−6<2.7× 10−6<2.7× 10−6<2.7× 10−6 90 −1.5±4.5 LEES 11G BABR e+ e− ≈ �(4S)�(p2µ+)/�total �88/��(p2µ+)/�total �88/��(p2µ+)/�total �88/��(p2µ+)/�total �88/�A test of lepton- and baryon-number onservation and of lepton family-number on-servation.VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<9.4× 10−6<9.4× 10−6<9.4× 10−6<9.4× 10−6 90 0.0 ± 2.2 LEES 11G BABR e+ e− ≈ �(4S)�(p e+µ+)/�total �89/��(p e+µ+)/�total �89/��(pe+µ+)/�total �89/��(pe+µ+)/�total �89/�A test of lepton- and baryon-number onservation and of lepton family-number on-servation.VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<16× 10−6<16× 10−6<16× 10−6<16× 10−6 90 10.1± 6.8 LEES 11G BABR e+ e− ≈ �(4S)�(�−µ+µ+)/�total �90/��(�−µ+µ+)/�total �90/��(�−µ+µ+)/�total �90/��(�−µ+µ+)/�total �90/�A test of lepton-number onservation.VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<7.0× 10−4<7.0× 10−4<7.0× 10−4<7.0× 10−4 90 0 KODAMA 95 E653 π− emulsion 600 GeV



1789178917891789See key on page 885 Baryon Partile Listings�+ , �(2595)+�+ DECAY PARAMETERS�+ DECAY PARAMETERS�+ DECAY PARAMETERS�+ DECAY PARAMETERSSee the note on \Baryon Deay Parameters" in the neutron Listings.
α FOR �+ → �π+α FOR �+ → �π+α FOR �+ → �π+α FOR �+ → �π+VALUE EVTS DOCUMENT ID TECN COMMENT
−0.91±0.15 OUR AVERAGE−0.91±0.15 OUR AVERAGE−0.91±0.15 OUR AVERAGE−0.91±0.15 OUR AVERAGE
−0.78±0.16±0.19 LINK 06A FOCS γ A, Eγ ≈ 180 GeV
−0.94±0.21±0.12 414 1 BISHAI 95 CLE2 e+ e− ≈ �(4S)
−0.96±0.42 ALBRECHT 92 ARG e+ e− ≈ 10.4 GeV
−1.1 ±0.4 86 AVERY 90B CLEO e+ e− ≈ 10.6 GeV1BISHAI 95 atually gives α=−0.94+0.21

−0.06+0.12
−0.06, hopping the errors at the physiallimit −1.0. However, for α ≈ − 1.0, some experiments should get unphysial values(α < −1.0), and for averaging with other measurements suh values (or errors thatextend below −1.0) should not be hopped.

α FOR �+ → �+π0α FOR �+ → �+π0α FOR �+ → �+π0α FOR �+ → �+π0VALUE EVTS DOCUMENT ID TECN COMMENT
−0.45±0.31±0.06−0.45±0.31±0.06−0.45±0.31±0.06−0.45±0.31±0.06 89 BISHAI 95 CLE2 e+ e− ≈ �(4S)
α FOR �+ → �ℓ+νℓα FOR �+ → �ℓ+νℓα FOR �+ → �ℓ+νℓα FOR �+ → �ℓ+νℓThe experiments don't over the omplete (or same inomplete) M(�ℓ+) range, butwe average them together anyway.VALUE EVTS DOCUMENT ID TECN COMMENT
−0.86±0.04 OUR AVERAGE−0.86±0.04 OUR AVERAGE−0.86±0.04 OUR AVERAGE−0.86±0.04 OUR AVERAGE
−0.86±0.03±0.02 3201 1 HINSON 05 CLEO e+ e− ≈ �(4S)
−0.91±0.42±0.25 2 ALBRECHT 94B ARG e+ e− ≈ 10 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •

−0.82+0.09
−0.06+0.06

−0.03 700 3 CRAWFORD 95 CLE2 See HINSON 05
−0.89+0.17

−0.11+0.09
−0.05 350 4 BERGFELD 94 CLE2 See CRAWFORD 951HINSON 05 measures the form-fator ratio R ≡ f2/f1 for �+ → �e+ νe events to be

−0.31 ± 0.05 ± 0.04 and the pole mass to be 2.21 ± 0.08 ± 0.14 GeV/2, and fromthese alulates α, averaged over q2, where 〈q2〉= 0.67 (GeV/)2.2ALBRECHT 94B uses �e+ and �µ+ events in the mass range 1.85 <M(�ℓ+)< 2.20GeV.3CRAWFORD 95 measures the form-fator ratio R ≡ f2/f1 for �+ → �e+ νe events tobe −0.25 ± 0.14 ± 0.08 and from this alulates α, averaged over q2, to be the above.4BERGFELD 94 uses �e+ events.�+ , �− CP-VIOLATING DECAY ASYMMETRIES�+ , �− CP-VIOLATING DECAY ASYMMETRIES�+ , �− CP-VIOLATING DECAY ASYMMETRIES�+ , �− CP-VIOLATING DECAY ASYMMETRIES(α + α)/(α− α) in �+ → �π+, �− → �π−(α + α)/(α− α) in �+ → �π+, �− → �π−(α + α)/(α− α) in �+ → �π+, �− → �π−(α + α)/(α− α) in �+ → �π+, �− → �π−This is zero if CP is onserved.VALUE DOCUMENT ID TECN COMMENT
−0.07±0.19±0.24−0.07±0.19±0.24−0.07±0.19±0.24−0.07±0.19±0.24 LINK 06A FOCS γ A, Eγ ≈ 180 GeV(α + α)/(α− α) in �+ → �e+νe , �− → �e− νe(α + α)/(α− α) in �+ → �e+νe , �− → �e− νe(α + α)/(α− α) in �+ → �e+νe , �− → �e− νe(α + α)/(α− α) in �+ → �e+νe , �− → �e− νeThis is zero if CP is onserved.VALUE DOCUMENT ID TECN COMMENT0.00±0.03±0.020.00±0.03±0.020.00±0.03±0.020.00±0.03±0.02 HINSON 05 CLEO e+ e− ≈ �(4S)�+ REFERENCES�+ REFERENCES�+ REFERENCES�+ REFERENCESWe have omitted some papers that have been superseded by later exper-iments. The omitted papers may be found in our 1992 edition (PhysialReview D45D45D45D45, 1 June, Part II) or in earlier editions.ABLIKIM 17D PL B767 42 M. Ablikim et al. (BES III Collab.)ABLIKIM 17H PRL 118 112001 M. Ablikim et al. (BES III Collab.)ABLIKIM 17Q PR D95 111102 M. Ablikim et al. (BES III Collab.)ABLIKIM 17Y PL B772 388 M. Ablikim et al. (BES III Collab.)PAL 17 PR D96 051102 B. Pal et al. (BELLE Collab.)ABLIKIM 16 PRL 116 052001 M. Ablikim et al. (BES III Collab.)ABLIKIM 16U PRL 117 232002 M. Ablikim et al. (BES III Collab.)YANG 16 PRL 117 011801 S.B. Yang et al. (BELLE Collab.)ABLIKIM 15Y PRL 115 221805 M. Ablikim et al. (BES III Collab.)ZUPANC 14 PRL 113 042002 A. Zupan et al. (BELLE Collab.)LEES 11G PR D84 072006 J.P. Lees et al. (BABAR Collab.)VAZQUEZ-JA... 08 PL B666 299 E. Vazquez-Jauregui et al. (SELEX Collab.)AUBERT 07U PR D75 052002 B. Aubert et al. (BABAR Collab.)LINK 06A PL B634 165 J.M. Link et al. (FNAL FOCUS Collab.)AUBERT,B 05S PR D72 052006 B. Aubert et al. (BABAR Collab.)HINSON 05 PRL 94 191801 J.W. Hinson et al. (CLEO Collab.)LINK 05F PL B624 22 J.M. Link et al. (FNAL FOCUS Collab.)LINK 05K PL B624 166 J.M. Link et al. (FNAL FOCUS Collab.)CRONIN-HEN... 03 PR D67 012001 D. Cronin-Hennessy et al. (CLEO Collab.)KAYIS-TOPAK...03 PL B555 156 A. Kayis-Topaksu et al. (CERN CHORUS Collab.)ABE 02C PL B524 33 K. Abe et al. (KEK BELLE Collab.)LINK 02C PRL 88 161801 J.M. Link et al. (FNAL FOCUS Collab.)LINK 02G PL B540 25 J.M. Link et al. (FNAL FOCUS Collab.)PDG 02 PR D66 010001 K. Hagiwara et al. (PDG Collab.)KUSHNIR... 01 PRL 86 5243 A. Kushnirenko et al. (FNAL SELEX Collab.)MAHMOOD 01 PRL 86 2232 A.H. Mahmood et al. (CLEO Collab.)AITALA 00 PL B471 449 E.M. Aitala et al. (FNAL E791 Collab.)ALAM 98 PR D57 4467 M.S. Alam et al. (CLEO Collab.)ALBRECHT 96E PRPL 276 223 H. Albreht et al. (ARGUS Collab.)ALEXANDER 96C PR D53 1013 J.P. Alexander et al. (CLEO Collab.)ALBRECHT 95B PL B342 397 H. Albreht et al. (ARGUS Collab.)AMMAR 95 PRL 74 3534 R. Ammar et al. (CLEO Collab.)BISHAI 95 PL B350 256 M. Bishai et al. (CLEO Collab.)CRAWFORD 95 PRL 75 624 G. Crawford et al. (CLEO Collab.)KODAMA 95 PL B345 85 K. Kodama et al. (FNAL E653 Collab.)ALBRECHT 94B PL B326 320 H. Albreht et al. (ARGUS Collab.)ALEEV 94 PAN 57 1370 A.N. Aleev et al. (Serpukhov BIS-2 Collab.)Translated from YF 57 1443.

AVERY 94 PL B325 257 P. Avery et al. (CLEO Collab.)BERGFELD 94 PL B323 219 T. Bergfeld et al. (CLEO Collab.)FRABETTI 94E PL B328 193 P.L. Frabetti et al. (FNAL E687 Collab.)AVERY 93 PRL 71 2391 P. Avery et al. (CLEO Collab.)BOZEK 93 PL B312 247 A. Bozek et al. (CERN NA32 Collab.)FRABETTI 93D PRL 70 1755 P.L. Frabetti et al. (FNAL E687 Collab.)FRABETTI 93H PL B314 477 P.L. Frabetti et al. (FNAL E687 Collab.)KUBOTA 93 PRL 71 3255 Y. Kubota et al. (CLEO Collab.)ALBRECHT 92 PL B274 239 H. Albreht et al. (ARGUS Collab.)BARLAG 92 PL B283 465 S. Barlag et al. (ACCMOR Collab.)CRAWFORD 92 PR D45 752 G. Crawford et al. (CLEO Collab.)JEZABEK 92 PL B286 175 M. Jezabek, K. Rybiki, R. Rylko (CRAC)ALBRECHT 91G PL B269 234 H. Albreht et al. (ARGUS Collab.)AVERY 91 PR D43 3599 P. Avery et al. (CLEO Collab.)ALVAREZ 90 ZPHY C47 539 M.P. Alvarez et al. (CERN NA14/2 Collab.)ALVAREZ 90B PL B246 256 M.P. Alvarez et al. (CERN NA14/2 Collab.)ANJOS 90 PR D41 801 J.C. Anjos et al. (FNAL E691 Collab.)AVERY 90B PRL 65 2842 P. Avery et al. (CLEO Collab.)BARLAG 90D ZPHY C48 29 S. Barlag et al. (ACCMOR Collab.)FRABETTI 90 PL B251 639 P.L. Frabetti et al. (FNAL E687 Collab.)BARLAG 89 PL B218 374 S. Barlag et al. (ACCMOR Collab.)AGUILAR-... 88B ZPHY C40 321 M. Aguilar-Benitez et al. (LEBC-EHS Collab.)Also PL B189 254 M. Aguilar-Benitez et al. (LEBC-EHS Collab.)Also PL B199 462 M. Aguilar-Benitez et al. (LEBC-EHS Collab.)Also SJNP 48 833 M. Begalli et al. (LEBC-EHS Collab.)Translated from YAF 48 1310.ALBRECHT 88C PL B207 109 H. Albreht et al. (ARGUS Collab.)ANJOS 88B PRL 60 1379 J.C. Anjos et al. (FNAL E691 Collab.)ADAMOVICH 87 EPL 4 887 M.I. Adamovih et al. (Photon Emulsion Collab.)Also SJNP 46 447 F. Viaggi et al. (Photon Emulsion Collab.)Translated from YAF 46 799.AMENDOLIA 87 ZPHY C36 513 S.R. Amendolia et al. (CERN NA1 Collab.)JONES 87 ZPHY C36 593 G.T. Jones et al. (CERN WA21 Collab.)ABE 86 PR D33 1 K. Abe et al. (SLAC HF Photon Collab.)BOSETTI 82 PL 109B 234 P.C. Bosetti et al. (AACH3, BONN, CERN+)VELLA 82 PRL 48 1515 E. Vella et al. (SLAC, LBL, UCB)BASILE 81B NC 62A 14 M. Basile et al. (CERN, BGNA, PGIA, FRAS)CALICCHIO 80 PL 93B 521 M. Calihio et al. (BARI, BIRM, BRUX+)OTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSMIGLIOZZI 99 PL B462 217 P. Migliozzi et al.DUNIETZ 98 PR D58 094010 I. Dunietz�(2595)+ I (JP ) = 0(12−) Status: ∗∗∗The �+ π+π− mode is largely, and perhaps entirely, � π, whihis just at threshold; sine the � has JP = 1/2+, the JP here isalmost ertainly 1/2−. This result is in aord with the theoret-ial expetation that this is the harm ounterpart of the strange�(1405). � (2595)+ MASS� (2595)+ MASS� (2595)+ MASS� (2595)+ MASSThe mass is obtained from the � (2595)+{�+ mass-di�erene measure-ments below.VALUE (MeV) DOCUMENT ID2592.25±0.28 OUR FIT2592.25±0.28 OUR FIT2592.25±0.28 OUR FIT2592.25±0.28 OUR FIT� (2595)+ − �+ MASS DIFFERENCE� (2595)+ − �+ MASS DIFFERENCE� (2595)+ − �+ MASS DIFFERENCE� (2595)+ − �+ MASS DIFFERENCEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT305.79±0.24 OUR FIT305.79±0.24 OUR FIT305.79±0.24 OUR FIT305.79±0.24 OUR FIT305.79±0.14±0.20305.79±0.14±0.20305.79±0.14±0.20305.79±0.14±0.20 3.5k AALTONEN 11H CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •305.6 ±0.3 1 BLECHMAN 03 Threshold shift309.7 ±0.9 ±0.4 19 ALBRECHT 97 ARG e+ e− ≈ 10 GeV309.2 ±0.7 ±0.3 14 ± 4.5 FRABETTI 96 E687 γBe, Eγ ≈ 220 GeV307.5 ±0.4 ±1.0 112 ± 17 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV1BLECHMAN 03 �nds that a more sophistiated treatment than a simple Breit-Wignerfor the proximity of the threshold of the dominant deay, � (2455)π, lowers the� (2595)+ − �+ mass di�erene by 2 or 3 MeV. The analysis of AALTONEN 11Hbears this out. � (2595)+ WIDTH� (2595)+ WIDTH� (2595)+ WIDTH� (2595)+ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2.59±0.30±0.472.59±0.30±0.472.59±0.30±0.472.59±0.30±0.47 3.5k 2 AALTONEN 11H CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •2.9 +2.9

−2.1 +1.8
−1.4 19 ALBRECHT 97 ARG e+ e− ≈ 10 GeV3.9 +1.4

−1.2 +2.0
−1.0 112 ± 17 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV2AALTONEN 11H treats the three harged modes � (2595)+ → � (2455)++π−,� (2455)+π0, � (2455)0π+ separately in terms of a ommon oupling onstant h2and obtains h22 = 0.36 ± 0.08. From this the width is determined.



1790179017901790BaryonPartile Listings�(2595)+,�(2625)+� (2595)+ DECAY MODES� (2595)+ DECAY MODES� (2595)+ DECAY MODES� (2595)+ DECAY MODES�+ ππ and its submode � (2455)π | the latter just barely | are theonly strong deays allowed to an exited �+ having this mass; and thesubmode seems to dominate.Mode Fration (�i /�)�1 �+ π+π− [a℄ |�2 � (2455)++π− 24 ± 7 %�3 � (2455)0π+ 24 ± 7 %�4 �+ π+π−3-body 18 ± 10 %�5 �+ π0 [b℄ not seen�6 �+ γ not seen[a℄ See AALTONEN 11H, Fig. 8, for the alulated ratio of �+ π0π0 and�+ π+π− partial widths as a funtion of the � (2595)+ − �+ massdi�erene. At our value of the mass di�erene, the ratio is about 4.[b℄ A test that the isospin is indeed 0, so that the partile is indeed a �+ .� (2595)+ BRANCHING RATIOS� (2595)+ BRANCHING RATIOS� (2595)+ BRANCHING RATIOS� (2595)+ BRANCHING RATIOS�(� (2455)++π−
)/�(�+ π+π−

) �2/�1�(� (2455)++π−
)/�(�+ π+π−

) �2/�1�(� (2455)++π−
)/�(�+ π+π−

) �2/�1�(� (2455)++π−
)/�(�+ π+π−

) �2/�1VALUE DOCUMENT ID TECN COMMENT0.36±0.10 OUR AVERAGE0.36±0.10 OUR AVERAGE0.36±0.10 OUR AVERAGE0.36±0.10 OUR AVERAGE0.37±0.12±0.13 ALBRECHT 97 ARG e+ e− ≈ 10 GeV0.36±0.09±0.09 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV�(� (2455)0π+)/�(�+ π+π−
) �3/�1�(� (2455)0π+)/�(�+ π+π−
) �3/�1�(� (2455)0π+)/�(�+ π+π−
) �3/�1�(� (2455)0π+)/�(�+ π+π−
) �3/�1VALUE DOCUMENT ID TECN COMMENT0.37±0.10 OUR AVERAGE0.37±0.10 OUR AVERAGE0.37±0.10 OUR AVERAGE0.37±0.10 OUR AVERAGE0.29±0.10±0.11 ALBRECHT 97 ARG e+ e− ≈ 10 GeV0.42±0.09±0.09 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV

[�(� (2455)++π−
)+ �(� (2455)0π+)]/�(�+ π+π−

) (�2+�3)/�1[�(� (2455)++π−
)+ �(� (2455)0π+)]/�(�+ π+π−

) (�2+�3)/�1[�(� (2455)++π−
)+ �(� (2455)0π+)]/�(�+ π+π−

) (�2+�3)/�1[�(� (2455)++π−
)+ �(� (2455)0π+)]/�(�+ π+π−

) (�2+�3)/�1VALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.66+0.13

−0.16±0.07 ALBRECHT 97 ARG e+ e− ≈ 10 GeV
>0.51 90 3 FRABETTI 96 E687 γBe, Eγ ≈ 220 GeV3The results of FRABETTI 96 are onsistent with this ratio being 100%.�(�+ π0)/�(�+ π+π−

) �5/�1�(�+ π0)/�(�+ π+π−
) �5/�1�(�+ π0)/�(�+ π+π−
) �5/�1�(�+ π0)/�(�+ π+π−
) �5/�1�+ π0 deay is forbidden by isospin onservation if this state is in fat a � .VALUE CL% DOCUMENT ID TECN COMMENT

<3.53<3.53<3.53<3.53 90 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV�(�+ γ
)/�(�+ π+π−

) �6/�1�(�+ γ
)/�(�+ π+π−

) �6/�1�(�+ γ
)/�(�+ π+π−

) �6/�1�(�+ γ
)/�(�+ π+π−

) �6/�1VALUE CL% DOCUMENT ID TECN COMMENT
<0.98<0.98<0.98<0.98 90 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV� (2595)+ REFERENCES� (2595)+ REFERENCES� (2595)+ REFERENCES� (2595)+ REFERENCESAALTONEN 11H PR D84 012003 T. Aaltonen et al. (CDF Collab.)BLECHMAN 03 PR D67 074033 A.E. Blehman et al. (JHU, FLOR)ALBRECHT 97 PL B402 207 H. Albreht et al. (ARGUS Collab.)FRABETTI 96 PL B365 461 P.L. Frabetti et al. (FNAL E687 Collab.)EDWARDS 95 PRL 74 3331 K.W. Edwards et al. (CLEO Collab.)�(2625)+ I (JP ) = 0(32−) Status: ∗∗∗The spin-parity has not been measured but is expeted to be 3/2−:this is presumably the harm ounterpart of the strange �(1520).� (2625)+ MASS� (2625)+ MASS� (2625)+ MASS� (2625)+ MASSThe mass is obtained from the � (2625)+{�+ mass-di�erene measure-ments below.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2628.11±0.19 OUR FIT2628.11±0.19 OUR FIT2628.11±0.19 OUR FIT2628.11±0.19 OUR FIT Error inludes sale fator of 1.1.
• • • We do not use the following data for averages, �ts, limits, et. • • •2626.6 ±0.5 ±1.5 42 ± 9 ALBRECHT 93F ARG See ALBRECHT 97

� (2625)+ − �+ MASS DIFFERENCE� (2625)+ − �+ MASS DIFFERENCE� (2625)+ − �+ MASS DIFFERENCE� (2625)+ − �+ MASS DIFFERENCEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT341.65±0.13 OUR FIT341.65±0.13 OUR FIT341.65±0.13 OUR FIT341.65±0.13 OUR FIT Error inludes sale fator of 1.1.341.65±0.15 OUR AVERAGE341.65±0.15 OUR AVERAGE341.65±0.15 OUR AVERAGE341.65±0.15 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.341.65±0.04±0.12 6.2k AALTONEN 11H CDF pp at 1.96 TeV342.1 ±0.5 ±0.5 51 ALBRECHT 97 ARG e+ e− ≈ 10 GeV342.2 ±0.2 ±0.5 245 ± 19 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV340.4 ±0.6 ±0.3 40 ± 9 FRABETTI 94 E687 γBe, Eγ = 220 GeV
WEIGHTED AVERAGE
341.65±0.15 (Error scaled by 1.3)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

FRABETTI 94 E687 3.5
EDWARDS 95 CLE2 1.0
ALBRECHT 97 ARG 0.4
AALTONEN 11H CDF 0.0

χ2

       4.9
(Confidence Level = 0.178)

339 340 341 342 343 344 345m� (2625)+ − m�+ � (2625)+ WIDTH� (2625)+ WIDTH� (2625)+ WIDTH� (2625)+ WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT
<0.97<0.97<0.97<0.97 90 6.2k AALTONEN 11H CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.9 90 245 ± 19 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV
<3.2 90 ALBRECHT 93F ARG e+ e− ≈ �(4S)� (2625)+ DECAY MODES� (2625)+ DECAY MODES� (2625)+ DECAY MODES� (2625)+ DECAY MODES�+ ππ and its submode �(2455)π are the only strong deays allowed toan exited �+ having this mass.Mode Fration (�i /�) Con�dene level�1 �+ π+π− ≈ 67%�2 � (2455)++π− <5 90%�3 � (2455)0π+ <5 90%�4 �+ π+π−3-body large�5 �+ π0 [a℄ not seen�6 �+ γ not seen[a℄ A test that the isospin is indeed 0, so that the partile is indeed a �+ .� (2625)+ BRANCHING RATIOS� (2625)+ BRANCHING RATIOS� (2625)+ BRANCHING RATIOS� (2625)+ BRANCHING RATIOS�(� (2455)++π−

)/�(�+ π+π−
) �2/�1�(� (2455)++π−

)/�(�+ π+π−
) �2/�1�(� (2455)++π−

)/�(�+ π+π−
) �2/�1�(� (2455)++π−

)/�(�+ π+π−
) �2/�1VALUE CL% DOCUMENT ID TECN COMMENT

<0.08<0.08<0.08<0.08 90 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV�(� (2455)0π+)/�(�+ π+π−
) �3/�1�(� (2455)0π+)/�(�+ π+π−
) �3/�1�(� (2455)0π+)/�(�+ π+π−
) �3/�1�(� (2455)0π+)/�(�+ π+π−
) �3/�1VALUE CL% DOCUMENT ID TECN COMMENT

<0.07<0.07<0.07<0.07 90 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV
[�(� (2455)++π−

)+ �(� (2455)0π+)]/�(�+ π+π−
) (�2+�3)/�1[�(� (2455)++π−

)+ �(� (2455)0π+)]/�(�+ π+π−
) (�2+�3)/�1[�(� (2455)++π−

)+ �(� (2455)0π+)]/�(�+ π+π−
) (�2+�3)/�1[�(� (2455)++π−

)+ �(� (2455)0π+)]/�(�+ π+π−
) (�2+�3)/�1VALUE CL% EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.36 90 FRABETTI 94 E687 γBe, Eγ = 220 GeV0.46±0.14 21 ALBRECHT 93F ARG e+ e− ≈ �(4S)�(�+ π+π−3-body)/�(�+ π+π−

) �4/�1�(�+ π+π−3-body)/�(�+ π+π−
) �4/�1�(�+ π+π−3-body)/�(�+ π+π−
) �4/�1�(�+ π+π−3-body)/�(�+ π+π−
) �4/�1VALUE EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •0.54±0.14 16 ALBRECHT 93F ARG e+ e− ≈ �(4S)



1791179117911791See key on page 885 Baryon Partile Listings�(2625)+, �(2765)+, �(2860)+, �(2880)+�(�+ π0)/�(�+ π+π−
) �5/�1�(�+ π0)/�(�+ π+π−
) �5/�1�(�+ π0)/�(�+ π+π−
) �5/�1�(�+ π0)/�(�+ π+π−
) �5/�1�+ π0 deay is forbidden by isospin onservation if this state is in fat a � .VALUE CL% DOCUMENT ID TECN COMMENT

<0.91<0.91<0.91<0.91 90 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV�(�+ γ
)/�(�+ π+π−

) �6/�1�(�+ γ
)/�(�+ π+π−

) �6/�1�(�+ γ
)/�(�+ π+π−

) �6/�1�(�+ γ
)/�(�+ π+π−

) �6/�1VALUE CL% DOCUMENT ID TECN COMMENT
<0.52<0.52<0.52<0.52 90 EDWARDS 95 CLE2 e+ e− ≈ 10.5 GeV� (2625)+ REFERENCES� (2625)+ REFERENCES� (2625)+ REFERENCES� (2625)+ REFERENCESAALTONEN 11H PR D84 012003 T. Aaltonen et al. (CDF Collab.)ALBRECHT 97 PL B402 207 H. Albreht et al. (ARGUS Collab.)EDWARDS 95 PRL 74 3331 K.W. Edwards et al. (CLEO Collab.)FRABETTI 94 PRL 72 961 P.L. Frabetti et al. (FNAL E687 Collab.)ALBRECHT 93F PL B317 227 H. Albreht et al. (ARGUS Collab.)�(2765)+or �(2765) I (JP ) = ?(??) Status: ∗OMITTED FROM SUMMARY TABLEA broad, statistially signi�ant peak (997+141

−129 events) seen in�+ π+π−. However, nothing at all is known about its quantumnumbers, inluding whether it is a �+ or a � , or whether thewidth might be due to overlapping states.� (2765)+ MASS� (2765)+ MASS� (2765)+ MASS� (2765)+ MASSThe mass is obtained from the � (2765)+ − �+ mass-di�erene mea-surement below.VALUE (MeV) DOCUMENT ID2766.6±2.4 OUR FIT2766.6±2.4 OUR FIT2766.6±2.4 OUR FIT2766.6±2.4 OUR FIT� (2765)+ − �+ MASS DIFFERENCE� (2765)+ − �+ MASS DIFFERENCE� (2765)+ − �+ MASS DIFFERENCE� (2765)+ − �+ MASS DIFFERENCEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT480.1±2.4 OUR FIT480.1±2.4 OUR FIT480.1±2.4 OUR FIT480.1±2.4 OUR FIT480.1±2.4480.1±2.4480.1±2.4480.1±2.4 997+141
−129 ARTUSO 01 CLE2 e+ e−≈ �(4S)� (2765)+ WIDTH� (2765)+ WIDTH� (2765)+ WIDTH� (2765)+ WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT50505050 ARTUSO 01 CLE2 e+ e−≈ �(4S)� (2765)+ DECAY MODES� (2765)+ DECAY MODES� (2765)+ DECAY MODES� (2765)+ DECAY MODESMode Fration (�i /�)�1 �+ π+π− seen� (2765)+ REFERENCES� (2765)+ REFERENCES� (2765)+ REFERENCES� (2765)+ REFERENCESARTUSO 01 PRL 86 4479 M. Artuso et al. (CLEO Collab.)�(2860)+ I (JP ) = 0(32+) Status: ∗∗∗� (2860)+ MASS� (2860)+ MASS� (2860)+ MASS� (2860)+ MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2856.1+2.0

−1.7±0.5+1.1
−5.62856.1+2.0

−1.7±0.5+1.1
−5.62856.1+2.0

−1.7±0.5+1.1
−5.62856.1+2.0

−1.7±0.5+1.1
−5.6 1 AAIJ 17S LHCB in �0b → D0 pπ−1The third AAIJ 17S unertainty omes from modeling the resonant shape of the nearby� (2880)+ and the bakground (non-resonant) amplitudes.� (2860)+ WIDTH� (2860)+ WIDTH� (2860)+ WIDTH� (2860)+ WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT67.6+10.1

− 8.1±1.4+ 5.9
−20.067.6+10.1

− 8.1±1.4+ 5.9
−20.067.6+10.1

− 8.1±1.4+ 5.9
−20.067.6+10.1

− 8.1±1.4+ 5.9
−20.0 1 AAIJ 17S LHCB in �0b → D0 pπ−1The third AAIJ 17S unertainty omes from modeling the resonant shape of the nearby� (2880)+ and the bakground (non-resonant) amplitudes.

� (2860)+ DECAY MODES� (2860)+ DECAY MODES� (2860)+ DECAY MODES� (2860)+ DECAY MODESMode Fration (�i /�)�1 D0 p seen� (2860)+ BRANCHING RATIOS� (2860)+ BRANCHING RATIOS� (2860)+ BRANCHING RATIOS� (2860)+ BRANCHING RATIOS�(D0 p)/�total �1/��(D0 p)/�total �1/��(D0 p)/�total �1/��(D0 p)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 17S LHCB in �0b → D0 pπ−� (2860)+ REFERENCES� (2860)+ REFERENCES� (2860)+ REFERENCES� (2860)+ REFERENCESAAIJ 17S JHEP 1705 030 R. Aaij et al. (LHCb Collab.) JP�(2880)+ I (JP ) = 0(52+) Status: ∗∗∗A narrow peak seen in �+ π+π− and in pD0. It is not seen inpD+, and therefore it is a �+ and not a � .� (2880)+ MASS� (2880)+ MASS� (2880)+ MASS� (2880)+ MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2881.63±0.24 OUR FIT2881.63±0.24 OUR FIT2881.63±0.24 OUR FIT2881.63±0.24 OUR FIT2881.62±0.24 OUR AVERAGE2881.62±0.24 OUR AVERAGE2881.62±0.24 OUR AVERAGE2881.62±0.24 OUR AVERAGE2881.75±0.29±0.07+0.14
−0.20 1 AAIJ 17S LHCB in �0b → D0 pπ−2881.9 ±0.1 ±0.5 2.8k AUBERT 07 BABR in pD02881.2 ±0.2 ±0.4 690 MIZUK 07 BELL in � (2455)0,++ π±1The third AAIJ 17S unertainty omes from modeling the resonant shape of the� (2880)+ and the bakground (non-resonant) amplitudes.� (2880)+ − �+ MASS DIFFERENCE� (2880)+ − �+ MASS DIFFERENCE� (2880)+ − �+ MASS DIFFERENCE� (2880)+ − �+ MASS DIFFERENCEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT595.17±0.28 OUR FIT595.17±0.28 OUR FIT595.17±0.28 OUR FIT595.17±0.28 OUR FIT596 ±1 ±2596 ±1 ±2596 ±1 ±2596 ±1 ±2 350 ARTUSO 01 CLE2 in �+ π+π−� (2880)+ WIDTH� (2880)+ WIDTH� (2880)+ WIDTH� (2880)+ WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT5.6 +0.8

−0.6 OUR AVERAGE5.6 +0.8
−0.6 OUR AVERAGE5.6 +0.8
−0.6 OUR AVERAGE5.6 +0.8
−0.6 OUR AVERAGE5.43+0.77
−0.71+0.81

−0.29 2 AAIJ 17S LHCB in �0b → D0 pπ−5.8 ±1.5 ±1.1 2.8k AUBERT 07 BABR in pD05.8 ±0.7 ±1.1 690 MIZUK 07 BELL in � (2455)0,++ π±
• • • We do not use the following data for averages, �ts, limits, et. • • •
<8 90 ARTUSO 01 CLEO in �+ π+π−2AAIJ 17S reports 5.43+0.77

−0.71 ± 0.29+0.75
−0.00 MeV value where the third unertainty omesfrom modeling the resonant shape of the � (2880)+ and the bakground (non-resonant)amplitudes. We have ombined in quadrature the systemati unertainties.� (2880)+ DECAY MODES� (2880)+ DECAY MODES� (2880)+ DECAY MODES� (2880)+ DECAY MODESMode Fration (�i /�)�1 �+ π+π− seen�2 � (2455)0 ,++π± seen�3 � (2520)0 ,++π± seen�4 pD0 seen� (2880)+ BRANCHING RATIOS� (2880)+ BRANCHING RATIOS� (2880)+ BRANCHING RATIOS� (2880)+ BRANCHING RATIOS�(� (2455)0 ,++π±

)/�(�+ π+π−
) �2/�1�(� (2455)0 ,++π±

)/�(�+ π+π−
) �2/�1�(� (2455)0 ,++π±

)/�(�+ π+π−
) �2/�1�(� (2455)0 ,++π±

)/�(�+ π+π−
) �2/�1VALUE EVTS DOCUMENT ID TECN COMMENT0.392±0.031 OUR AVERAGE0.392±0.031 OUR AVERAGE0.392±0.031 OUR AVERAGE0.392±0.031 OUR AVERAGE Error inludes sale fator of 1.3.0.404±0.021±0.014 MIZUK 07 BELL in � (2455)0,++ π±0.31 ±0.06 ±0.03 96 ARTUSO 01 CLE2 e+ e−≈ �(4S)�(� (2520)0 ,++π±

)/�(�+ π+π−
) �3/�1�(� (2520)0 ,++π±

)/�(�+ π+π−
) �3/�1�(� (2520)0 ,++π±

)/�(�+ π+π−
) �3/�1�(� (2520)0 ,++π±

)/�(�+ π+π−
) �3/�1VALUE CL% DOCUMENT ID TECN COMMENT0.091±0.025±0.0100.091±0.025±0.0100.091±0.025±0.0100.091±0.025±0.010 MIZUK 07 BELL in � (2455)0,++ π±

• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.11 90 ARTUSO 01 CLE2 e+ e−≈ �(4S)



1792179217921792BaryonPartile Listings�(2880)+,�(2940)+,�(2455)�(� (2520)0 ,++π±
)/�(� (2455)0 ,++π±

) �3/�2�(� (2520)0 ,++π±
)/�(� (2455)0 ,++π±

) �3/�2�(� (2520)0 ,++π±
)/�(� (2455)0 ,++π±

) �3/�2�(� (2520)0 ,++π±
)/�(� (2455)0 ,++π±

) �3/�2VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •0.225±0.062±0.025 3 MIZUK 07 BELL in � (2455)0,++ π±3This MIZUK 07 ratio is redundant with MIZUK 07 ratios given above.� (2880)+ REFERENCES� (2880)+ REFERENCES� (2880)+ REFERENCES� (2880)+ REFERENCESAAIJ 17S JHEP 1705 030 R. Aaij et al. (LHCb Collab.) JPAUBERT 07 PRL 98 012001 B. Aubert et al. (BABAR Collab.)MIZUK 07 PRL 98 262001 R. Mizuk et al. (BELLE Collab.)ARTUSO 01 PRL 86 4479 M. Artuso et al. (CLEO Collab.)�(2940)+ I (JP ) = 0(32−) Status: ∗∗∗A narrow peak seen in pD0 and in �+ π+π−. It is not seen in pD+,and therefore it is a �+ and not a � . JP = 3/2− is favored, butnot ertain. � (2940)+ MASS� (2940)+ MASS� (2940)+ MASS� (2940)+ MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2939.6+1.3

−1.5 OUR AVERAGE2939.6+1.3
−1.5 OUR AVERAGE2939.6+1.3
−1.5 OUR AVERAGE2939.6+1.3
−1.5 OUR AVERAGE2944.8+3.5
−2.5±0.4+0.1

−4.6 1 AAIJ 17S LHCB in �0b → D0 pπ−2939.8±1.3±1.0 2.2k AUBERT 07 BABR in pD02938.0±1.3+2.0
−4.0 220 MIZUK 07 BELL in � (2455)0,++ π±1The third AAIJ 17S unertainty omes from modeling the resonant shape of the nearby� (2880)+ and the bakground (non-resonant) amplitudes.� (2940)+ WIDTH� (2940)+ WIDTH� (2940)+ WIDTH� (2940)+ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT20 +6

−5 OUR AVERAGE20 +6
−5 OUR AVERAGE20 +6
−5 OUR AVERAGE20 +6
−5 OUR AVERAGE27.7+8.2
−6.0± 0.9+ 5.2

−10.4 2 AAIJ 17S LHCB in �0b → D0 pπ−17.5±5.2± 5.9 2.2k AUBERT 07 BABR in pD013 +8
−5 +27

− 7 220 MIZUK 07 BELL in � (2455)0,++ π±2The third AAIJ 17S unertainty omes from modeling the resonant shape of the nearby� (2880)+ and the bakground (non-resonant) amplitudes.� (2940)+ DECAY MODES� (2940)+ DECAY MODES� (2940)+ DECAY MODES� (2940)+ DECAY MODESMode Fration (�i /�)�1 pD0 seen�2 � (2455)0 ,++π± seen� (2940)+ REFERENCES� (2940)+ REFERENCES� (2940)+ REFERENCES� (2940)+ REFERENCESAAIJ 17S JHEP 1705 030 R. Aaij et al. (LHCb Collab.) JPAUBERT 07 PRL 98 012001 B. Aubert et al. (BABAR Collab.)MIZUK 07 PRL 98 262001 R. Mizuk et al. (BELLE Collab.)�(2455) I (JP ) = 1(12+) Status: ∗∗∗∗The angular distribution of B− → � (2455)0p favors J = 1/2 (asthe quark model predits). J = 3/2 is exluded by more than four
σ see AUBERT 08BN. � (2455) MASSES� (2455) MASSES� (2455) MASSES� (2455) MASSESThe masses are obtained from the mass-di�erene measurements that fol-low.� (2455)++ MASS� (2455)++ MASS� (2455)++ MASS� (2455)++ MASSVALUE (MeV) DOCUMENT ID2453.97±0.14 OUR FIT2453.97±0.14 OUR FIT2453.97±0.14 OUR FIT2453.97±0.14 OUR FIT� (2455)+ MASS� (2455)+ MASS� (2455)+ MASS� (2455)+ MASSVALUE (MeV) DOCUMENT ID2452.9±0.4 OUR FIT2452.9±0.4 OUR FIT2452.9±0.4 OUR FIT2452.9±0.4 OUR FIT� (2455)0 MASS� (2455)0 MASS� (2455)0 MASS� (2455)0 MASSVALUE (MeV) DOCUMENT ID2453.75±0.14 OUR FIT2453.75±0.14 OUR FIT2453.75±0.14 OUR FIT2453.75±0.14 OUR FIT

� (2455) − �+ MASS DIFFERENCES� (2455) − �+ MASS DIFFERENCES� (2455) − �+ MASS DIFFERENCES� (2455) − �+ MASS DIFFERENCESm�++ − m�+m�++ − m�+m�++ − m�+m�++ − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT167.510± 0.017 OUR FIT167.510± 0.017 OUR FIT167.510± 0.017 OUR FIT167.510± 0.017 OUR FIT167.510± 0.022 OUR AVERAGE167.510± 0.022 OUR AVERAGE167.510± 0.022 OUR AVERAGE167.510± 0.022 OUR AVERAGE167.51 ± 0.01 ±0.02 36k LEE 14 BELL e+ e− at �(4S)167.44 ± 0.04 ±0.12 13.8k AALTONEN 11H CDF pp at 1.96 TeV167.4 ± 0.1 ±0.2 2k ARTUSO 02 CLE2 e+ e− ≈ �(4S)167.35 ± 0.19 ±0.12 461 LINK 00C FOCS γ A, Eγ 180 GeV167.76 ± 0.29 ±0.15 122 AITALA 96B E791 π−N, 500 GeV167.6 ± 0.6 ±0.6 56 FRABETTI 96 E687 γBe, Eγ ≈ 220 GeV168.2 ± 0.3 ±0.2 126 CRAWFORD 93 CLE2 e+ e− ≈ �(4S)167.8 ± 0.4 ±0.3 54 BOWCOCK 89 CLEO e+ e− 10 GeV168.2 ± 0.5 ±1.6 92 ALBRECHT 88D ARG e+ e− 10 GeV167.4 ± 0.5 ±2.0 46 DIESBURG 87 SPEC nA ∼ 600 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •167 ± 1 2 JONES 87 HBC ν p in BEBC166 ± 1 1 BOSETTI 82 HBC See JONES 87168 ± 3 6 BALTAY 79 HLBC ν Ne-H in 15-ft166 ±15 1 CAZZOLI 75 HBC ν p in BNL 7-ftm�+ − m�+m�+ − m�+m�+ − m�+m�+ − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT166.4±0.4 OUR FIT166.4±0.4 OUR FIT166.4±0.4 OUR FIT166.4±0.4 OUR FIT166.4±0.2±0.3166.4±0.2±0.3166.4±0.2±0.3166.4±0.2±0.3 661 AMMAR 01 CLE2 e+ e− ≈ �(4S)
• • • We do not use the following data for averages, �ts, limits, et. • • •168.5±0.4±0.2 111 CRAWFORD 93 CLE2 See AMMAR 01168 ±3 1 CALICCHIO 80 HBC ν p in BEBC-TSTm�0 − m�+m�0 − m�+m�0 − m�+m�0 − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT167.290±0.017 OUR FIT167.290±0.017 OUR FIT167.290±0.017 OUR FIT167.290±0.017 OUR FIT167.290±0.022 OUR AVERAGE167.290±0.022 OUR AVERAGE167.290±0.022 OUR AVERAGE167.290±0.022 OUR AVERAGE167.29 ±0.01 ±0.02 32k LEE 14 BELL e+ e− at �(4S)167.28 ±0.03 ±0.12 15.9k AALTONEN 11H CDF pp at 1.96 TeV167.2 ±0.1 ±0.2 2k ARTUSO 02 CLE2 e+ e− ≈ �(4S)167.38 ±0.21 ±0.13 362 LINK 00C FOCS γ A, Eγ 180 GeV167.38 ±0.29 ±0.15 143 AITALA 96B E791 π−N, 500 GeV167.8 ±0.6 ±0.2 ALEEV 96 SPEC n nuleus, 50 GeV/166.6 ±0.5 ±0.6 69 FRABETTI 96 E687 γBe, Eγ ≈ 220 GeV167.1 ±0.3 ±0.2 124 CRAWFORD 93 CLE2 e+ e− ≈ �(4S)168.4 ±1.0 ±0.3 14 ANJOS 89D E691 γBe 90{260 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •167.9 ±0.5 ±0.3 48 1 BOWCOCK 89 CLEO e+ e− 10 GeV167.0 ±0.5 ±1.6 70 1 ALBRECHT 88D ARG e+ e− 10 GeV178.2 ±0.4 ±2.0 85 2 DIESBURG 87 SPEC nA ∼ 600 GeV163 ±2 1 AMMAR 86 EMUL νA1This result enters the �t through m�++ − m�0 given below.2 See the note on DIESBURG 87 in the m�++ − m�0 setion below.� (2455) MASS DIFFERENCES� (2455) MASS DIFFERENCES� (2455) MASS DIFFERENCES� (2455) MASS DIFFERENCESm�++ − m�0m�++ − m�0m�++ − m�0m�++ − m�0VALUE (MeV) DOCUMENT ID TECN COMMENT0.220±0.013 OUR FIT0.220±0.013 OUR FIT0.220±0.013 OUR FIT0.220±0.013 OUR FIT0.221±0.014 OUR AVERAGE0.221±0.014 OUR AVERAGE0.221±0.014 OUR AVERAGE0.221±0.014 OUR AVERAGE0.22 ±0.01 ±0.01 LEE 14 BELL e+ e− at �(4S)0.2 ±0.1 ±0.1 ARTUSO 02 CLE2 e+ e− ≈ �(4S)
− 0.03 ±0.28 ±0.11 LINK 00C FOCS γ A, Eγ 180 GeV0.38 ±0.40 ±0.15 AITALA 96B E791 π−N, 500 GeV1.1 ±0.4 ±0.1 CRAWFORD 93 CLE2 e+ e− ≈ �(4S)
− 0.1 ±0.6 ±0.1 BOWCOCK 89 CLEO e+ e− 10 GeV1.2 ±0.7 ±0.3 ALBRECHT 88D ARG e+ e− ∼ 10 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
−10.8 ±2.9 3 DIESBURG 87 SPEC nA ∼ 600 GeV3DIESBURG 87 is ompletely inompatible with the other experiments, whih is surprisingsine it agrees with them about m�(2455)++ − m�+ . We go with the majority here.m�+ − m�0m�+ − m�0m�+ − m�0m�+ − m�0VALUE (MeV) DOCUMENT ID TECN COMMENT
−0.9±0.4 OUR FIT−0.9±0.4 OUR FIT−0.9±0.4 OUR FIT−0.9±0.4 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •1.4±0.5±0.3 CRAWFORD 93 CLE2 See AMMAR 01



1793179317931793See key on page 885 BaryonPartile Listings�(2455),�(2520)� (2455) WIDTHS� (2455) WIDTHS� (2455) WIDTHS� (2455) WIDTHS� (2455)++ WIDTH� (2455)++ WIDTH� (2455)++ WIDTH� (2455)++ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1.89+0.09
−0.18 OUR AVERAGE1.89+0.09
−0.18 OUR AVERAGE1.89+0.09
−0.18 OUR AVERAGE1.89+0.09
−0.18 OUR AVERAGE Error inludes sale fator of 1.1.1.84±0.04+0.07

−0.20 36k LEE 14 BELL e+ e− at �(4S)2.34±0.13±0.45 13.8k AALTONEN 11H CDF pp at 1.96 TeV2.3 ±0.2 ±0.3 2k ARTUSO 02 CLE2 e+ e− ≈ �(4S)2.05+0.41
−0.38±0.38 1110 LINK 02 FOCS γ A, Eγ ≈ 180 GeV� (2455)+ WIDTH� (2455)+ WIDTH� (2455)+ WIDTH� (2455)+ WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT

<4.6<4.6<4.6<4.6 90 661 AMMAR 01 CLE2 e+ e− ≈ �(4S)� (2455)0 WIDTH� (2455)0 WIDTH� (2455)0 WIDTH� (2455)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT1.83+0.11
−0.19 OUR AVERAGE1.83+0.11
−0.19 OUR AVERAGE1.83+0.11
−0.19 OUR AVERAGE1.83+0.11
−0.19 OUR AVERAGE Error inludes sale fator of 1.2.1.76±0.04+0.09

−0.21 32k LEE 14 BELL e+ e− at �(4S)1.65±0.11±0.49 15.9k AALTONEN 11H CDF pp at 1.96 TeV2.6 ±0.5 ±0.3 AUBERT 08BN BABR B− → p�+ π−2.5 ±0.2 ±0.3 2k ARTUSO 02 CLE2 e+ e− ≈ �(4S)1.55+0.41
−0.37±0.38 913 LINK 02 FOCS γ A, Eγ ≈ 180 GeV� (2455) DECAY MODES� (2455) DECAY MODES� (2455) DECAY MODES� (2455) DECAY MODES�+ π is the only strong deay allowed to a � having this mass.Mode Fration (�i /�)�1 �+ π ≈ 100 %� (2455) REFERENCES� (2455) REFERENCES� (2455) REFERENCES� (2455) REFERENCESLEE 14 PR D89 091102 S.-H. Lee et al. (BELLE Collab.)AALTONEN 11H PR D84 012003 T. Aaltonen et al. (CDF Collab.)AUBERT 08BN PR D78 112003 B. Aubert et al. (BABAR Collab.)ARTUSO 02 PR D65 071101 M. Artuso et al. (CLEO Collab.)LINK 02 PL B525 205 J.M. Link et al. (FNAL FOCUS Collab.)AMMAR 01 PRL 86 1167 R. Ammar et al. (CLEO Collab.)LINK 00C PL B488 218 J.M. Link et al. (FNAL FOCUS Collab.)AITALA 96B PL B379 292 E.M. Aitala et al. (FNAL E791 Collab.)ALEEV 96 JINRRC 3-77 31 A.N. Aleev et al. (Serpukhov EXCHARM Collab.)FRABETTI 96 PL B365 461 P.L. Frabetti et al. (FNAL E687 Collab.)CRAWFORD 93 PRL 71 3259 G. Crawford et al. (CLEO Collab.)ANJOS 89D PRL 62 1721 J.C. Anjos et al. (FNAL E691 Collab.)BOWCOCK 89 PRL 62 1240 T.J.V. Bowok et al. (CLEO Collab.)ALBRECHT 88D PL B211 489 H. Albreht et al. (ARGUS Collab.)DIESBURG 87 PRL 59 2711 M. Diesburg et al. (FNAL E400 Collab.)JONES 87 ZPHY C36 593 G.T. Jones et al. (CERN WA21 Collab.)AMMAR 86 JETPL 43 515 R. Ammar et al. (ITEP)Translated from ZETFP 43 401.BOSETTI 82 PL 109B 234 P.C. Bosetti et al. (AACH3, BONN, CERN+)CALICCHIO 80 PL 93B 521 M. Calihio et al. (BARI, BIRM, BRUX+)BALTAY 79 PRL 42 1721 C. Baltay et al. (COLU, BNL) ICAZZOLI 75 PRL 34 1125 E.G. Cazzoli et al. (BNL)�(2520) I (JP ) = 1(32+) Status: ∗∗∗Seen in the �+ π± mass spetrum. The natural assignment is thatthis is the JP = 3/2+ exitation of the � (2455), the harm oun-terpart of the �(1385), but neither J nor P has been measured.� (2520) MASSES� (2520) MASSES� (2520) MASSES� (2520) MASSESThe masses are obtained from the mass-di�erene measurements that fol-low.� (2520)++ MASS� (2520)++ MASS� (2520)++ MASS� (2520)++ MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2518.41+0.21

−0.19 OUR FIT2518.41+0.21
−0.19 OUR FIT2518.41+0.21
−0.19 OUR FIT2518.41+0.21
−0.19 OUR FIT Error inludes sale fator of 1.1.

• • • We do not use the following data for averages, �ts, limits, et. • • •2530 ±5 ±5 6 1 AMMOSOV 93 HLBC ν p → µ−� (2530)++1AMMOSOV 93 sees a luster of 6 events and estimates the bakground to be 1 event.� (2520)+ MASS� (2520)+ MASS� (2520)+ MASS� (2520)+ MASSVALUE (MeV) DOCUMENT ID2517.5±2.3 OUR FIT2517.5±2.3 OUR FIT2517.5±2.3 OUR FIT2517.5±2.3 OUR FIT� (2520)0 MASS� (2520)0 MASS� (2520)0 MASS� (2520)0 MASSVALUE (MeV) DOCUMENT ID2518.48±0.20 OUR FIT2518.48±0.20 OUR FIT2518.48±0.20 OUR FIT2518.48±0.20 OUR FIT Error inludes sale fator of 1.1.

� (2520) MASS DIFFERENCES� (2520) MASS DIFFERENCES� (2520) MASS DIFFERENCES� (2520) MASS DIFFERENCESm�(2520)++ − m�+m�(2520)++ − m�+m�(2520)++ − m�+m�(2520)++ − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT231.95+0.17
−0.12 OUR FIT231.95+0.17
−0.12 OUR FIT231.95+0.17
−0.12 OUR FIT231.95+0.17
−0.12 OUR FIT Error inludes sale fator of 1.3.231.95±0.16 OUR AVERAGE231.95±0.16 OUR AVERAGE231.95±0.16 OUR AVERAGE231.95±0.16 OUR AVERAGE Error inludes sale fator of 1.6. See the ideogram below.231.99±0.10±0.02 44k LEE 14 BELL e+ e− at �(4S)230.73±0.56±0.16 8.8k AALTONEN 11H CDF pp at 1.96 TeV231.5 ±0.4 ±0.3 1.3k ATHAR 05 CLEO e+ e−, 9.4{11.5 GeV234.5 ±1.1 ±0.8 677 BRANDENB... 97 CLE2 e+ e− ≈ �(4S)

WEIGHTED AVERAGE
231.95±0.16 (Error scaled by 1.6)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

BRANDENB... 97 CLE2
ATHAR 05 CLEO 0.8
AALTONEN 11H CDF 4.4
LEE 14 BELL 0.2

χ2

       5.3
(Confidence Level = 0.069)

229 230 231 232 233 234 235m� (2520)++ − m�+ (MeV)m�(2520)+ − m�+m�(2520)+ − m�+m�(2520)+ − m�+m�(2520)+ − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT231.0±2.3 OUR FIT231.0±2.3 OUR FIT231.0±2.3 OUR FIT231.0±2.3 OUR FIT231.0±1.1±2.0231.0±1.1±2.0231.0±1.1±2.0231.0±1.1±2.0 327 AMMAR 01 CLE2 e+ e− ≈ �(4S)m�(2520)0 − m�+m�(2520)0 − m�+m�(2520)0 − m�+m�(2520)0 − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT232.02+0.15
−0.14 OUR FIT232.02+0.15
−0.14 OUR FIT232.02+0.15
−0.14 OUR FIT232.02+0.15
−0.14 OUR FIT Error inludes sale fator of 1.3.232.02±0.17 OUR AVERAGE232.02±0.17 OUR AVERAGE232.02±0.17 OUR AVERAGE232.02±0.17 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogram below.231.98±0.11±0.04 41k LEE 14 BELL e+ e− at �(4S)232.88±0.43±0.16 9.0k AALTONEN 11H CDF pp at 1.96 TeV231.4 ±0.5 ±0.3 1.3k ATHAR 05 CLEO e+ e−, 9.4{11.5 GeV232.6 ±1.0 ±0.8 504 BRANDENB... 97 CLE2 e+ e− ≈ �(4S)

WEIGHTED AVERAGE
232.02±0.17 (Error scaled by 1.5)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

BRANDENB... 97 CLE2
ATHAR 05 CLEO 1.1
AALTONEN 11H CDF 3.5
LEE 14 BELL 0.1

χ2

       4.8
(Confidence Level = 0.093)

230 231 232 233 234 235m� (2520)0 − m�+ (MeV)m�(2520)++ − m�(2520)0m�(2520)++ − m�(2520)0m�(2520)++ − m�(2520)0m�(2520)++ − m�(2520)0VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT0.01±0.15±0.030.01±0.15±0.030.01±0.15±0.030.01±0.15±0.03 44/41k LEE 14 BELL e+ e− at �(4S)
• • • We do not use the following data for averages, �ts, limits, et. • • •0.1 ±0.8 ±0.3 2 ATHAR 05 CLEO e+ e−, 9.4{11.5 GeV1.9 ±1.4 ±1.0 3 BRANDENB... 97 CLE2 e+ e− ≈ �(4S)2This ATHAR 05 result is redundant with measurements in earlier entries.3This BRANDENBURG 97 result is redundant with measurements in earlier entries.



1794179417941794BaryonPartile Listings�(2520),�(2800),�+� (2520) WIDTHS� (2520) WIDTHS� (2520) WIDTHS� (2520) WIDTHS� (2520)++ WIDTH� (2520)++ WIDTH� (2520)++ WIDTH� (2520)++ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT14.78+0.30
−0.40 OUR AVERAGE14.78+0.30
−0.40 OUR AVERAGE14.78+0.30
−0.40 OUR AVERAGE14.78+0.30
−0.40 OUR AVERAGE14.77±0.25+0.18

−0.30 44k LEE 14 BELL e+ e− at �(4S)15.03±2.12±1.36 8.8k AALTONEN 11H CDF pp at 1.96 TeV14.4 +1.6
−1.5 ±1.4 1.3k ATHAR 05 CLEO e+ e−, 9.4{11.5 GeV17.9 +3.8
−3.2 ±4.0 677 BRANDENB... 97 CLE2 e+ e− ≈ �(4S)� (2520)+ WIDTH� (2520)+ WIDTH� (2520)+ WIDTH� (2520)+ WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT

<17<17<17<17 90 327 AMMAR 01 CLE2 e+ e− ≈ �(4S)� (2520)0 WIDTH� (2520)0 WIDTH� (2520)0 WIDTH� (2520)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT15.3 +0.4
−0.5 OUR AVERAGE15.3 +0.4
−0.5 OUR AVERAGE15.3 +0.4
−0.5 OUR AVERAGE15.3 +0.4
−0.5 OUR AVERAGE15.41±0.41+0.20

−0.32 41k LEE 14 BELL e+ e− at �(4S)12.51±1.82±1.37 9.0k AALTONEN 11H CDF pp at 1.96 TeV16.6 +1.9
−1.7 ±1.4 1.3k ATHAR 05 CLEO e+ e−, 9.4{11.5 GeV13.0 +3.7
−3.0 ±4.0 504 BRANDENB... 97 CLE2 e+ e− ≈ �(4S)� (2520) DECAY MODES� (2520) DECAY MODES� (2520) DECAY MODES� (2520) DECAY MODES�+ π is the only strong deay allowed to a � having this mass.Mode Fration (�i /�)�1 �+ π ≈ 100 %� (2520) REFERENCES� (2520) REFERENCES� (2520) REFERENCES� (2520) REFERENCESLEE 14 PR D89 091102 S.-H. Lee et al. (BELLE Collab.)AALTONEN 11H PR D84 012003 T. Aaltonen et al. (CDF Collab.)ATHAR 05 PR D71 051101 S.B. Athar et al. (CLEO Collab.)AMMAR 01 PRL 86 1167 R. Ammar et al. (CLEO Collab.)BRANDENB... 97 PRL 78 2304 G. Brandenburg et al. (CLEO Collab.)AMMOSOV 93 JETPL 58 247 V.V. Ammosov et al. (SERP)Translated from ZETFP 58 241.�(2800) I (JP ) = 1(??) Status: ∗∗∗Seen in the �+ π+, �+ π0, and �+ π− mass spetra.� (2800) MASSES� (2800) MASSES� (2800) MASSES� (2800) MASSESThe harged ++ and + masses are obtained from the mass-di�erenemeasurements that follow. The neutral mass is dominated by the mass-di�erene measurement, but is pulled up somewhat by the less well-determined but onsiderably higher diret-mass measurement. It is possi-ble, in fat, that AUBERT 08BN is seeing a di�erent � .� (2800)++ MASS� (2800)++ MASS� (2800)++ MASS� (2800)++ MASSVALUE (MeV) DOCUMENT ID2801+4
−6 OUR FIT2801+4
−6 OUR FIT2801+4
−6 OUR FIT2801+4
−6 OUR FIT� (2800)+ MASS� (2800)+ MASS� (2800)+ MASS� (2800)+ MASSVALUE (MeV) DOCUMENT ID2792+14
− 5 OUR FIT2792+14
− 5 OUR FIT2792+14
− 5 OUR FIT2792+14
− 5 OUR FIT� (2800)0 MASS� (2800)0 MASS� (2800)0 MASS� (2800)0 MASSVALUE (MeV) DOCUMENT ID TECN COMMENT2806+5
−7 OUR FIT2806+5
−7 OUR FIT2806+5
−7 OUR FIT2806+5
−7 OUR FIT Error inludes sale fator of 1.3.2846±8±102846±8±102846±8±102846±8±10 AUBERT 08BN BABR B− → p�+ π−� (2800) MASS DIFFERENCES� (2800) MASS DIFFERENCES� (2800) MASS DIFFERENCES� (2800) MASS DIFFERENCESm�(2800)++ − m�+m�(2800)++ − m�+m�(2800)++ − m�+m�(2800)++ − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT514 +4
−6 OUR FIT514 +4
−6 OUR FIT514 +4
−6 OUR FIT514 +4
−6 OUR FIT514.5+3.4
−3.1+2.8

−4.9514.5+3.4
−3.1+2.8

−4.9514.5+3.4
−3.1+2.8

−4.9514.5+3.4
−3.1+2.8

−4.9 2810+1090
− 775 MIZUK 05 BELL e+ e− ≈ �(4S)

m�(2800)+ − m�+m�(2800)+ − m�+m�(2800)+ − m�+m�(2800)+ − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT505 +14
− 5 OUR FIT505 +14
− 5 OUR FIT505 +14
− 5 OUR FIT505 +14
− 5 OUR FIT505.4+ 5.8
− 4.6+12.4

− 2.0505.4+ 5.8
− 4.6+12.4

− 2.0505.4+ 5.8
− 4.6+12.4

− 2.0505.4+ 5.8
− 4.6+12.4

− 2.0 1540+1750
−1050 MIZUK 05 BELL e+ e− ≈ �(4S)m�(2800)0 − m�+m�(2800)0 − m�+m�(2800)0 − m�+m�(2800)0 − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT519 +5

−7 OUR FIT519 +5
−7 OUR FIT519 +5
−7 OUR FIT519 +5
−7 OUR FIT Error inludes sale fator of 1.3.515.4+3.2
−3.1+2.1

−6.0515.4+3.2
−3.1+2.1

−6.0515.4+3.2
−3.1+2.1

−6.0515.4+3.2
−3.1+2.1

−6.0 2240+1300
− 740 MIZUK 05 BELL e+ e− ≈ �(4S)� (2800) WIDTHS� (2800) WIDTHS� (2800) WIDTHS� (2800) WIDTHS� (2800)++ WIDTH� (2800)++ WIDTH� (2800)++ WIDTH� (2800)++ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT75+18

−13+12
−1175+18

−13+12
−1175+18

−13+12
−1175+18

−13+12
−11 2810+1090

− 775 MIZUK 05 BELL e+ e− ≈ �(4S)� (2800)+ WIDTH� (2800)+ WIDTH� (2800)+ WIDTH� (2800)+ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT62+37
−23+52

−3862+37
−23+52

−3862+37
−23+52

−3862+37
−23+52

−38 1540+1750
−1050 MIZUK 05 BELL e+ e− ≈ �(4S)� (2800)0 WIDTH� (2800)0 WIDTH� (2800)0 WIDTH� (2800)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT72+22

−15 OUR AVERAGE72+22
−15 OUR AVERAGE72+22
−15 OUR AVERAGE72+22
−15 OUR AVERAGE86+33
−22±12 AUBERT 08BN BABR B− → p�+ π−61+18
−13+22

−13 2240+1300
− 740 MIZUK 05 BELL e+ e− ≈ �(4S)� (2800) DECAY MODES� (2800) DECAY MODES� (2800) DECAY MODES� (2800) DECAY MODESMode Fration (�i /�)�1 �+ π seen� (2800) REFERENCES� (2800) REFERENCES� (2800) REFERENCES� (2800) REFERENCESAUBERT 08BN PR D78 112003 B. Aubert et al. (BABAR Collab.)MIZUK 05 PRL 94 122002 R. Mizuk et al. (BELLE Collab.)�+ I (JP ) = 12 (12+) Status: ∗∗∗Aording to the quark model, the �+ (quark ontent us) and�0 form an isospin doublet, and the spin-parity ought to be JP =1/2+. None of I , J, or P has atually been measured.�+ MASS�+ MASS�+ MASS�+ MASSThe �t uses the �+ and �0 mass and mass-di�erene measurements.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2467.87± 0.30 OUR FIT2467.87± 0.30 OUR FIT2467.87± 0.30 OUR FIT2467.87± 0.30 OUR FIT Error inludes sale fator of 1.1.2467.89+ 0.34

− 0.50 OUR AVERAGE2467.89+ 0.34
− 0.50 OUR AVERAGE2467.89+ 0.34
− 0.50 OUR AVERAGE2467.89+ 0.34
− 0.50 OUR AVERAGE2468.00± 0.18± 0.51 5.1k AALTONEN 14B CDF pp at 1.96 TeV2468.1 ± 0.4 + 0.2

− 1.4 4.9k 1 LESIAK 05 BELL e+ e−, �(4S)2465.8 ± 1.9 ± 2.5 90 FRABETTI 98 E687 γ Be, Eγ= 220 GeV2467.0 ± 1.6 ± 2.0 147 EDWARDS 96 CLE2 e+ e− ≈ �(4S)2465.1 ± 3.6 ± 1.9 30 ALBRECHT 90F ARG e+ e− at �(4S)2467 ± 3 ± 4 23 ALAM 89 CLEO e+ e− 10.6 GeV2466.5 ± 2.7 ± 1.2 5 BARLAG 89C ACCM π− Cu 230 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •2464.4 ± 2.0 ± 1.4 30 FRABETTI 93B E687 See FRABETTI 982459 ± 5 ±30 56 2 COTEUS 87 SPEC nA ≃ 600 GeV2460 ±25 82 BIAGI 83 SPEC �−Be 135 GeV1The systemati error was (wrongly) given the other way round in LESIAK 05; see theerratum.2Although COTEUS 87 laims to agree well with BIAGI 83 on the mass and width, thereappears to be a disrepany between the two experiments. BIAGI 83 sees a single peak(stated signi�ane about 6 standard deviations) in the �K−π+π+ mass spetrum.COTEUS 87 sees two peaks in the same spetrum, one at the �+ mass, the other 75MeV lower. The latter is attributed to �+ → �0K−π+π+ → (�γ)K−π+π+,with the γ unseen. The ombined signi�ane of the double peak is stated to be 5.5standard deviations. But the absene of any trae of a lower peak in BIAGI 83 seems tous to throw into question the interpretation of the lower peak of COTEUS 87.



1795179517951795See key on page 885 BaryonPartile Listings�+�+ MEAN LIFE�+ MEAN LIFE�+ MEAN LIFE�+ MEAN LIFEVALUE (10−15 s) EVTS DOCUMENT ID TECN COMMENT442± 26 OUR AVERAGE442± 26 OUR AVERAGE442± 26 OUR AVERAGE442± 26 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogram below.503± 47± 18 250 MAHMOOD 02 CLE2 e+ e− ≈ �(4S)439± 22± 9 532 LINK 01D FOCS γ nuleus, Eγ ≈ 180 GeV340+ 70
− 50± 20 56 FRABETTI 98 E687 γ Be, Eγ= 220 GeV400+180
−120±100 102 COTEUS 87 SPEC nA ≃ 600 GeV480+210
−150+200

−100 53 BIAGI 85C SPEC �−Be 135 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •410+110

− 80± 20 30 FRABETTI 93B E687 See FRABETTI 98200+110
− 60 6 BARLAG 89C ACCM π− (K−) Cu 230 GeV

WEIGHTED AVERAGE
442±26 (Error scaled by 1.3)

BIAGI 85C SPEC
COTEUS 87 SPEC
FRABETTI 98 E687 2.0
LINK 01D FOCS 0.0
MAHMOOD 02 CLE2 1.5

χ2

       3.4
(Confidence Level = 0.178)

0 200 400 600 800 1000�+ mean life �+ DECAY MODES�+ DECAY MODES�+ DECAY MODES�+ DECAY MODESBranhing frations marked with a footnote, e.g. [a℄, have been orretedfor deay modes not observed in the experiments. For example, the sub-mode fration �+ → �+K∗(892)0 seen in �+ → �+K−π+ hasbeen multiplied up to inlude K∗(892)0 → K0π0 deays.Mode Fration (�i /�) Con�dene levelNo absolute branhing frations have been measured.No absolute branhing frations have been measured.No absolute branhing frations have been measured.No absolute branhing frations have been measured.The following are branhing ratios relative to �− 2π+.The following are branhing ratios relative to �− 2π+.The following are branhing ratios relative to �− 2π+.The following are branhing ratios relative to �− 2π+.Cabibbo-favored (S = −2) deays | relative to �−2π+Cabibbo-favored (S = −2) deays | relative to �−2π+Cabibbo-favored (S = −2) deays | relative to �−2π+Cabibbo-favored (S = −2) deays | relative to �−2π+�1 p2K0S 0.087±0.021�2 �K0π+ |�3 � (1385)+K0 [a℄ 1.0 ±0.5�4 �K−2π+ 0.323±0.033�5 �K∗(892)0π+ [a℄ <0.16 90%�6 � (1385)+K−π+ [a℄ <0.23 90%�7 �+K−π+ 0.94 ±0.10�8 �+K∗(892)0 [a℄ 0.81 ±0.15�9 �0K−2π+ 0.27 ±0.12�10 � 0π+ 0.55 ±0.16�11 �−2π+ DEFINED AS 1DEFINED AS 1DEFINED AS 1DEFINED AS 1�12 � (1530)0π+ [a℄ <0.10 90%�13 � 0π+π0 2.3 ±0.7�14 � 0π−2π+ 1.7 ±0.5�15 � 0 e+νe 2.3 +0.7
−0.8�16 
−K+π+ 0.07 ±0.04Cabibbo-suppressed deays | relative to �− 2π+Cabibbo-suppressed deays | relative to �− 2π+Cabibbo-suppressed deays | relative to �− 2π+Cabibbo-suppressed deays | relative to �− 2π+�17 pK−π+ 0.21 ±0.04�18 pK∗(892)0 [a℄ 0.116±0.030�19 �+π+π− 0.48 ±0.20�20 �−2π+ 0.18 ±0.09�21 �+K+K− 0.15 ±0.06�22 �+φ [a℄ <0.11 90%�23 � (1690)0K+ , � 0 → �+K− <0.05 90%

[a℄ This branhing fration inludes all the deay modes of the �nal-stateresonane. �+ BRANCHING RATIOS�+ BRANCHING RATIOS�+ BRANCHING RATIOS�+ BRANCHING RATIOSCabibbo-favored (S = −2) deaysCabibbo-favored (S = −2) deaysCabibbo-favored (S = −2) deaysCabibbo-favored (S = −2) deays�(p2K0S)/�(�−2π+) �1/�11�(p2K0S)/�(�−2π+) �1/�11�(p2K0S)/�(�−2π+) �1/�11�(p2K0S)/�(�−2π+) �1/�11VALUE EVTS DOCUMENT ID TECN COMMENT0.087±0.016±0.0140.087±0.016±0.0140.087±0.016±0.0140.087±0.016±0.014 168 ± 27 LESIAK 05 BELL e+ e−, �(4S)�(� (1385)+K0)/�(�−2π+) �3/�11�(� (1385)+K0)/�(�−2π+) �3/�11�(� (1385)+K0)/�(�−2π+) �3/�11�(� (1385)+K0)/�(�−2π+) �3/�11Unseen deay modes of the �(1385)+ are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT1.00±0.49±0.241.00±0.49±0.241.00±0.49±0.241.00±0.49±0.24 20 LINK 03E FOCS < 1.72, 90% CL�(�K−2π+)/�(�− 2π+) �4/�11�(�K−2π+)/�(�− 2π+) �4/�11�(�K−2π+)/�(�− 2π+) �4/�11�(�K−2π+)/�(�− 2π+) �4/�11VALUE EVTS DOCUMENT ID TECN COMMENT0.323±0.033 OUR AVERAGE0.323±0.033 OUR AVERAGE0.323±0.033 OUR AVERAGE0.323±0.033 OUR AVERAGE0.32 ±0.03 ±0.02 1177 ± 55 LESIAK 05 BELL e+ e−, �(4S)0.28 ±0.06 ±0.06 58 LINK 03E FOCS γ nuleus, Eγ ≈ 180 GeV0.58 ±0.16 ±0.07 61 BERGFELD 96 CLE2 e+ e−≈ �(4S)�(�K∗(892)0π+)/�(�K−2π+) �5/�4�(�K∗(892)0π+)/�(�K−2π+) �5/�4�(�K∗(892)0π+)/�(�K−2π+) �5/�4�(�K∗(892)0π+)/�(�K−2π+) �5/�4Unseen deay modes of the K∗(892)0 are inluded.VALUE CL% DOCUMENT ID TECN COMMENT
<0.5<0.5<0.5<0.5 90 BERGFELD 96 CLE2 e+ e−≈ �(4S)�(� (1385)+K−π+)/�(�K−2π+) �6/�4�(� (1385)+K−π+)/�(�K−2π+) �6/�4�(� (1385)+K−π+)/�(�K−2π+) �6/�4�(� (1385)+K−π+)/�(�K−2π+) �6/�4Unseen deay modes of the �(1385)+ are inluded.VALUE CL% DOCUMENT ID TECN COMMENT
<0.7<0.7<0.7<0.7 90 BERGFELD 96 CLE2 e+ e−≈ �(4S)�(�+K−π+)/�(�−2π+) �7/�11�(�+K−π+)/�(�−2π+) �7/�11�(�+K−π+)/�(�−2π+) �7/�11�(�+K−π+)/�(�−2π+) �7/�11VALUE EVTS DOCUMENT ID TECN COMMENT0.94±0.10 OUR AVERAGE0.94±0.10 OUR AVERAGE0.94±0.10 OUR AVERAGE0.94±0.10 OUR AVERAGE0.91±0.11±0.04 251 LINK 03E FOCS γ nuleus, Eγ ≈ 180 GeV0.92±0.20±0.07 3 JUN 00 SELX �− nuleus, 600 GeV1.18±0.26±0.17 119 BERGFELD 96 CLE2 e+ e−≈ �(4S)3This JUN 00 result is redundant with other results given below.�(�+K∗(892)0)/�(�− 2π+) �8/�11�(�+K∗(892)0)/�(�− 2π+) �8/�11�(�+K∗(892)0)/�(�− 2π+) �8/�11�(�+K∗(892)0)/�(�− 2π+) �8/�11Unseen deay modes of the K∗(892)0 are inluded.VALUE EVTS DOCUMENT ID TECN COMMENT0.81±0.15 OUR AVERAGE0.81±0.15 OUR AVERAGE0.81±0.15 OUR AVERAGE0.81±0.15 OUR AVERAGE0.78±0.16±0.06 119 LINK 03E FOCS γ nuleus, Eγ ≈ 180 GeV0.92±0.27±0.14 61 BERGFELD 96 CLE2 e+ e−≈ �(4S)�(�0K−2π+)/�(�K−2π+) �9/�4�(�0K−2π+)/�(�K−2π+) �9/�4�(�0K−2π+)/�(�K−2π+) �9/�4�(�0K−2π+)/�(�K−2π+) �9/�4VALUE EVTS DOCUMENT ID TECN COMMENT0.84±0.360.84±0.360.84±0.360.84±0.36 47 4 COTEUS 87 SPEC nA ≃ 600 GeV4See, however, the note on the COTEUS 87 �+ mass measurement.�(� 0π+)/�(�−2π+) �10/�11�(� 0π+)/�(�−2π+) �10/�11�(� 0π+)/�(�−2π+) �10/�11�(� 0π+)/�(�−2π+) �10/�11VALUE EVTS DOCUMENT ID TECN COMMENT0.55±0.13±0.090.55±0.13±0.090.55±0.13±0.090.55±0.13±0.09 39 EDWARDS 96 CLE2 e+ e− ≈ �(4S)�(�−2π+)/�total �11/��(�−2π+)/�total �11/��(�−2π+)/�total �11/��(�−2π+)/�total �11/�VALUE EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 131 BERGFELD 96 CLE2 e+ e−≈ �(4S)seen 160 AVERY 95 CLE2 e+ e−≈ �(4S)seen 30 FRABETTI 93B E687 γBe, Eγ= 220 GeVseen 30 ALBRECHT 90F ARG e+ e− at �(4S)seen 23 ALAM 89 CLEO e+ e− 10.6 GeV�(� (1530)0π+)/�(�− 2π+) �12/�11�(� (1530)0π+)/�(�− 2π+) �12/�11�(� (1530)0π+)/�(�− 2π+) �12/�11�(� (1530)0π+)/�(�− 2π+) �12/�11Unseen deay modes of the �(1530)0 are inluded.VALUE CL% DOCUMENT ID TECN COMMENT
<0.1<0.1<0.1<0.1 90 LINK 03E FOCS γ nuleus, Eγ ≈ 180 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.2 90 BERGFELD 96 CLE2 e+ e−≈ �(4S)�(� 0π+π0)/�(�−2π+) �13/�11�(� 0π+π0)/�(�−2π+) �13/�11�(� 0π+π0)/�(�−2π+) �13/�11�(� 0π+π0)/�(�−2π+) �13/�11VALUE EVTS DOCUMENT ID TECN COMMENT2.34±0.57±0.372.34±0.57±0.372.34±0.57±0.372.34±0.57±0.37 81 EDWARDS 96 CLE2 e+ e− ≈ �(4S)�(� (1530)0π+)/�(� 0π+π0) �12/�13�(� (1530)0π+)/�(� 0π+π0) �12/�13�(� (1530)0π+)/�(� 0π+π0) �12/�13�(� (1530)0π+)/�(� 0π+π0) �12/�13VALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.3 90 EDWARDS 96 CLE2 e+ e− ≈ �(4S)



1796179617961796BaryonPartile Listings�+ ,� 0�(� 0π−2π+)/�(�−2π+) �14/�11�(� 0π−2π+)/�(�−2π+) �14/�11�(� 0π−2π+)/�(�−2π+) �14/�11�(� 0π−2π+)/�(�−2π+) �14/�11VALUE EVTS DOCUMENT ID TECN COMMENT1.74±0.42±0.271.74±0.42±0.271.74±0.42±0.271.74±0.42±0.27 57 EDWARDS 96 CLE2 e+ e− ≈ �(4S)�(� 0 e+νe)/�(�−2π+) �15/�11�(� 0 e+νe)/�(�−2π+) �15/�11�(� 0 e+νe)/�(�−2π+) �15/�11�(� 0 e+νe)/�(�−2π+) �15/�11VALUE EVTS DOCUMENT ID TECN COMMENT2.3±0.6+0.3
−0.62.3±0.6+0.3
−0.62.3±0.6+0.3
−0.62.3±0.6+0.3
−0.6 41 ALEXANDER 95B CLE2 e+ e−≈ �(4S)�(
−K+π+)/�(�−2π+) �16/�11�(
−K+π+)/�(�−2π+) �16/�11�(
−K+π+)/�(�−2π+) �16/�11�(
−K+π+)/�(�−2π+) �16/�11VALUE EVTS DOCUMENT ID TECN COMMENT0.07±0.03±0.030.07±0.03±0.030.07±0.03±0.030.07±0.03±0.03 14 LINK 03E FOCS < 0.12, 90% CLCabibbo-suppressed deaysCabibbo-suppressed deaysCabibbo-suppressed deaysCabibbo-suppressed deays�(pK−π+)/�(�−2π+) �17/�11�(pK−π+)/�(�−2π+) �17/�11�(pK−π+)/�(�−2π+) �17/�11�(pK−π+)/�(�−2π+) �17/�11VALUE EVTS DOCUMENT ID TECN COMMENT0.21 ±0.04 OUR AVERAGE0.21 ±0.04 OUR AVERAGE0.21 ±0.04 OUR AVERAGE0.21 ±0.04 OUR AVERAGE0.194±0.054 47 ± 11 VAZQUEZ-JA...08 SELX �− nuleus, 600 GeV0.234±0.047±0.022 202 LINK 01B FOCS γ nuleus

• • • We do not use the following data for averages, �ts, limits, et. • • •0.20 ±0.04 ±0.02 76 JUN 00 SELX See VAZQUEZ-JAUREGUI 08�(pK∗(892)0)/�(pK−π+) �18/�17�(pK∗(892)0)/�(pK−π+) �18/�17�(pK∗(892)0)/�(pK−π+) �18/�17�(pK∗(892)0)/�(pK−π+) �18/�17Unseen deay modes of the K∗(892)0 are inluded.VALUE DOCUMENT ID TECN COMMENT0.54±0.09±0.050.54±0.09±0.050.54±0.09±0.050.54±0.09±0.05 LINK 01B FOCS γ nuleus�(�+π+π−
)/�(�−2π+) �19/�11�(�+π+π−
)/�(�−2π+) �19/�11�(�+π+π−
)/�(�−2π+) �19/�11�(�+π+π−
)/�(�−2π+) �19/�11VALUE EVTS DOCUMENT ID TECN COMMENT0.48±0.200.48±0.200.48±0.200.48±0.20 21 ± 8 VAZQUEZ-JA...08 SELX �− nuleus, 600 GeV�(�−2π+)/�(�−2π+) �20/�11�(�−2π+)/�(�−2π+) �20/�11�(�−2π+)/�(�−2π+) �20/�11�(�−2π+)/�(�−2π+) �20/�11VALUE EVTS DOCUMENT ID TECN COMMENT0.18±0.090.18±0.090.18±0.090.18±0.09 10 ± 4 VAZQUEZ-JA...08 SELX �− nuleus, 600 GeV�(�+K+K−)/�(�+K−π+) �21/�7�(�+K+K−)/�(�+K−π+) �21/�7�(�+K+K−)/�(�+K−π+) �21/�7�(�+K+K−)/�(�+K−π+) �21/�7VALUE EVTS DOCUMENT ID TECN COMMENT0.16±0.06±0.010.16±0.06±0.010.16±0.06±0.010.16±0.06±0.01 17 LINK 03E FOCS γ nuleus, Eγ ≈ 180 GeV�(�+φ

)/�(�+K−π+) �22/�7�(�+φ
)/�(�+K−π+) �22/�7�(�+φ
)/�(�+K−π+) �22/�7�(�+φ
)/�(�+K−π+) �22/�7Unseen deay modes of the φ are inluded.VALUE CL% DOCUMENT ID TECN COMMENT

<0.12<0.12<0.12<0.12 90 LINK 03E FOCS γ nuleus, Eγ ≈ 180 GeV�(� (1690)0K+×B(� (1690)0 → �+K−))/�(�+K−π+) �23/�7�(� (1690)0K+×B(� (1690)0 → �+K−))/�(�+K−π+) �23/�7�(� (1690)0K+×B(� (1690)0 → �+K−))/�(�+K−π+) �23/�7�(� (1690)0K+×B(� (1690)0 → �+K−))/�(�+K−π+) �23/�7VALUE CL% DOCUMENT ID TECN COMMENT
<0.05<0.05<0.05<0.05 90 LINK 03E FOCS γ nuleus, Eγ ≈ 180 GeV�+ REFERENCES�+ REFERENCES�+ REFERENCES�+ REFERENCESAALTONEN 14B PR D89 072014 T. Aaltonen et al. (CDF Collab.)VAZQUEZ-JA... 08 PL B666 299 E. Vazquez-Jauregui et al. (SELEX Collab.)LESIAK 05 PL B605 237 T. Lesiak et al. (BELLE Collab.)Also PL B617 198 (errat.) T. Lesiak et al. (BELLE Collab.)LINK 03E PL B571 139 J.M. Link et al. (FNAL FOCUS Collab.)MAHMOOD 02 PR D65 031102 A.H. Mahmood et al. (CLEO Collab.)LINK 01B PL B512 277 J.M. Link et al. (FNAL FOCUS Collab.)LINK 01D PL B523 53 J.M. Link et al. (FNAL FOCUS Collab.)JUN 00 PRL 84 1857 S.Y. Jun et al. (FNAL SELEX Collab.)FRABETTI 98 PL B427 211 P.L. Frabetti et al. (FNAL E687 Collab.)BERGFELD 96 PL B365 431 T. Bergfeld et al. (CLEO Collab.)EDWARDS 96 PL B373 261 K.W. Edwards et al. (CLEO Collab.)ALEXANDER 95B PRL 74 3113 J. Alexander et al. (CLEO Collab.)Also PRL 75 4155 (erratum) J. Alexander et al. (CLEO Collab.)AVERY 95 PRL 75 4364 P. Avery et al. (CLEO Collab.)FRABETTI 93B PRL 70 1381 P.L. Frabetti et al. (FNAL E687 Collab.)ALBRECHT 90F PL B247 121 H. Albreht et al. (ARGUS Collab.)ALAM 89 PL B226 401 M.S. Alam et al. (CLEO Collab.)BARLAG 89C PL B233 522 S. Barlag et al. (ACCMOR Collab.)COTEUS 87 PRL 59 1530 P. Coteus et al. (FNAL E400 Collab.)BIAGI 85C PL 150B 230 S.F. Biagi et al. (CERN WA62 Collab.)BIAGI 83 PL 122B 455 S.F. Biagi et al. (CERN WA62 Collab.)� 0 I (JP ) = 12 (12+) Status: ∗∗∗Aording to the quark model, the �0 (quark ontent ds) and �+form an isospin doublet, and the spin-parity ought to be JP = 1/2+.None of I , J, or P has atually been measured.

� 0 MASS� 0 MASS� 0 MASS� 0 MASSThe �t uses the �0 and �+ mass and mass-di�erene measurements.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2470.87+0.28
−0.31 OUR FIT2470.87+0.28
−0.31 OUR FIT2470.87+0.28
−0.31 OUR FIT2470.87+0.28
−0.31 OUR FIT2470.99+0.30
−0.50 OUR AVERAGE2470.99+0.30
−0.50 OUR AVERAGE2470.99+0.30
−0.50 OUR AVERAGE2470.99+0.30
−0.50 OUR AVERAGE2470.85±0.24±0.55 3.4k AALTONEN 14B CDF pp at 1.96 TeV2471.0 ±0.3 +0.2

−1.4 8.6k 1 LESIAK 05 BELL e+ e−, �(4S)2470.0 ±2.8 ±2.6 85 FRABETTI 98B E687 γ Be, Eγ = 220 GeV2469 ±2 ±3 9 HENDERSON 92B CLEO 
−K+2472.1 ±2.7 ±1.6 54 ALBRECHT 90F ARG e+ e− at �(4S)2473.3 ±1.9 ±1.2 4 BARLAG 90 ACCM π− (K−) Cu 230 GeV2472 ±3 ±4 19 ALAM 89 CLEO e+ e− 10.6 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •2462.1 ±3.1 ±1.4 42 2 FRABETTI 93C E687 See FRABETTI 98B2471 ±3 ±4 14 AVERY 89 CLEO See ALAM 891The systemati error was (wrongly) given the other way round in LESIAK 05.2The FRABETTI 93C mass is well below the other measurements.� 0 − �+ MASS DIFFERENCE� 0 − �+ MASS DIFFERENCE� 0 − �+ MASS DIFFERENCE� 0 − �+ MASS DIFFERENCEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3.00±0.24 OUR FIT3.00±0.24 OUR FIT3.00±0.24 OUR FIT3.00±0.24 OUR FIT2.91±0.26 OUR AVERAGE2.91±0.26 OUR AVERAGE2.91±0.26 OUR AVERAGE2.91±0.26 OUR AVERAGE2.85±0.30±0.04 5.1/3.4k AALTONEN 14B CDF pp at 1.96 TeV2.9 ±0.5 LESIAK 05 BELL e+ e−, �(4S)7.0 ±4.5 ±2.2 ALBRECHT 90F ARG e+ e− at �(4S)6.8 ±3.3 ±0.5 BARLAG 90 ACCM π− (K−) Cu 230 GeV5 ±4 ±1 ALAM 89 CLEO �0 → �−π+, �+ →�−π+π+� 0 MEAN LIFE� 0 MEAN LIFE� 0 MEAN LIFE� 0 MEAN LIFEVALUE (10−15 s) EVTS DOCUMENT ID TECN COMMENT112+13

−10 OUR AVERAGE112+13
−10 OUR AVERAGE112+13
−10 OUR AVERAGE112+13
−10 OUR AVERAGE118+14
−12±5 110 LINK 02H FOCS γ nuleus, ≈ 180 GeV101+25
−17±5 42 FRABETTI 93C E687 γBe, Eγ= 220 GeV82+59
−30 4 BARLAG 90 ACCM π− (K−) Cu 230 GeV� 0 DECAY MODES� 0 DECAY MODES� 0 DECAY MODES� 0 DECAY MODESBranhing frations marked with a footnote, e.g. [a℄, have been orretedfor deay modes not observed in the experiments. For example, the sub-mode fration �0 → pK−K∗(892)0 seen in �0 → pK−K−π+ hasbeen multiplied up to inlude K∗(892)0 → K0π0 deays.Mode Fration (�i /�)No absolute branhing frations have been measured.No absolute branhing frations have been measured.No absolute branhing frations have been measured.No absolute branhing frations have been measured.The following are branhing ratios relative to �−π+.The following are branhing ratios relative to �−π+.The following are branhing ratios relative to �−π+.The following are branhing ratios relative to �−π+.Cabibbo-favored (S = −2) deays | relative to �−π+Cabibbo-favored (S = −2) deays | relative to �−π+Cabibbo-favored (S = −2) deays | relative to �−π+Cabibbo-favored (S = −2) deays | relative to �−π+�1 pK−K−π+ 0.34 ±0.04�2 pK−K∗(892)0 [a℄ 0.21 ±0.05�3 pK−K−π+ (no K∗0) 0.21 ±0.04�4 �K0S 0.210±0.028�5 �K−π+ 1.07 ±0.14�6 �K0π+π− seen�7 �K−π+π+π− seen�8 �−π+ DEFINED AS 1DEFINED AS 1DEFINED AS 1DEFINED AS 1�9 �−π+π+π− 3.3 ±1.4�10 
−K+ 0.297±0.024�11 �− e+ νe 3.1 ±1.1�12 �− ℓ+ anything 1.0 ±0.5Cabibbo-suppressed deays | relative to �−π+Cabibbo-suppressed deays | relative to �−π+Cabibbo-suppressed deays | relative to �−π+Cabibbo-suppressed deays | relative to �−π+�13 �−K+ 0.028±0.006�14 �K+K− (no φ) 0.029±0.007�15 �φ [a℄ 0.034±0.007[a℄ This branhing fration inludes all the deay modes of the �nal-stateresonane.



1797179717971797See key on page 885 BaryonPartile Listings� 0 ,� ′+ ,� ′0� 0 BRANCHING RATIOS� 0 BRANCHING RATIOS� 0 BRANCHING RATIOS� 0 BRANCHING RATIOSCabibbo-favored (S = −2) deaysCabibbo-favored (S = −2) deaysCabibbo-favored (S = −2) deaysCabibbo-favored (S = −2) deays�(pK−K−π+)/�(�−π+) �1/�8�(pK−K−π+)/�(�−π+) �1/�8�(pK−K−π+)/�(�−π+) �1/�8�(pK−K−π+)/�(�−π+) �1/�8VALUE EVTS DOCUMENT ID TECN COMMENT0.34±0.04 OUR AVERAGE0.34±0.04 OUR AVERAGE0.34±0.04 OUR AVERAGE0.34±0.04 OUR AVERAGE0.33±0.03±0.03 1908 ± 62 LESIAK 05 BELL e+ e−, �(4S)0.35±0.06±0.03 148 ± 18 DANKO 04 CLEO e+ e−�(pK−K∗(892)0)/�(�−π+) �2/�8�(pK−K∗(892)0)/�(�−π+) �2/�8�(pK−K∗(892)0)/�(�−π+) �2/�8�(pK−K∗(892)0)/�(�−π+) �2/�8Unseen deay modes of the K∗(892)0 are inluded.VALUE DOCUMENT ID TECN COMMENT0.210±0.045±0.0150.210±0.045±0.0150.210±0.045±0.0150.210±0.045±0.015 DANKO 04 CLEO e+ e−
• • • We do not use the following data for averages, �ts, limits, et. • • •seen BARLAG 90 ACCM π− (K−) Cu 230 GeV�(pK−K−π+ (noK∗0) )/�(�−π+) �3/�8�(pK−K−π+ (noK∗0) )/�(�−π+) �3/�8�(pK−K−π+ (noK∗0) )/�(�−π+) �3/�8�(pK−K−π+ (noK∗0) )/�(�−π+) �3/�8VALUE DOCUMENT ID TECN COMMENT0.21±0.04±0.020.21±0.04±0.020.21±0.04±0.020.21±0.04±0.02 DANKO 04 CLEO e+ e−�(�K0S)/�(�−π+) �4/�8�(�K0S)/�(�−π+) �4/�8�(�K0S)/�(�−π+) �4/�8�(�K0S)/�(�−π+) �4/�8VALUE EVTS DOCUMENT ID TECN COMMENT0.21±0.02±0.020.21±0.02±0.020.21±0.02±0.020.21±0.02±0.02 465 ± 37 LESIAK 05 BELL e+ e−, �(4S)
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 7 ALBRECHT 95B ARG e+ e− ≈ 10.4 GeV�(�K−π+)/�(�−π+) �5/�8�(�K−π+)/�(�−π+) �5/�8�(�K−π+)/�(�−π+) �5/�8�(�K−π+)/�(�−π+) �5/�8VALUE EVTS DOCUMENT ID TECN COMMENT1.07±0.12±0.071.07±0.12±0.071.07±0.12±0.071.07±0.12±0.07 2979 ± 211 LESIAK 05 BELL e+ e−, �(4S)�(�K0π+π−

)/�total �6/��(�K0π+π−
)/�total �6/��(�K0π+π−
)/�total �6/��(�K0π+π−
)/�total �6/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen FRABETTI 98B E687 γ Be, Eγ = 220 GeV�(�K−π+π+π−

)/�total �7/��(�K−π+π+π−
)/�total �7/��(�K−π+π+π−
)/�total �7/��(�K−π+π+π−
)/�total �7/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen FRABETTI 98B E687 γ Be, Eγ = 220 GeV�(�−π+)/�(�−π+π+π−

) �8/�9�(�−π+)/�(�−π+π+π−
) �8/�9�(�−π+)/�(�−π+π+π−
) �8/�9�(�−π+)/�(�−π+π+π−
) �8/�9VALUE DOCUMENT ID TECN COMMENT0.30±0.12±0.050.30±0.12±0.050.30±0.12±0.050.30±0.12±0.05 ALBRECHT 90F ARG e+ e− at �(4S)�(
−K+)/�(�−π+) �10/�8�(
−K+)/�(�−π+) �10/�8�(
−K+)/�(�−π+) �10/�8�(
−K+)/�(�−π+) �10/�8VALUE EVTS DOCUMENT ID TECN COMMENT0.297±0.024 OUR AVERAGE0.297±0.024 OUR AVERAGE0.297±0.024 OUR AVERAGE0.297±0.024 OUR AVERAGE0.294±0.018±0.016 650 AUBERT,B 05M BABR e+ e− ≈ �(4S)0.50 ±0.21 ±0.05 9 HENDERSON 92B CLEO e+ e− ≈ 10.6 GeV�(�− e+ νe)/�(�−π+) �11/�8�(�− e+ νe)/�(�−π+) �11/�8�(�− e+ νe)/�(�−π+) �11/�8�(�− e+ νe)/�(�−π+) �11/�8VALUE EVTS DOCUMENT ID TECN COMMENT3.1±1.0+0.3

−0.53.1±1.0+0.3
−0.53.1±1.0+0.3
−0.53.1±1.0+0.3
−0.5 54 ALEXANDER 95B CLE2 e+ e−≈ �(4S)�(�− ℓ+anything)/�(�−π+) �12/�8�(�− ℓ+anything)/�(�−π+) �12/�8�(�− ℓ+anything)/�(�−π+) �12/�8�(�− ℓ+anything)/�(�−π+) �12/�8The ratio is for the average (not the sum) of the �− e+anything and �−µ+anythingmodes.VALUE EVTS DOCUMENT ID TECN COMMENT0.96±0.43±0.180.96±0.43±0.180.96±0.43±0.180.96±0.43±0.18 18 ALBRECHT 93B ARG e+ e− ≈ 10.4 GeV�(�− ℓ+anything)/�(�−π+π+π−

) �12/�9�(�− ℓ+anything)/�(�−π+π+π−
) �12/�9�(�− ℓ+anything)/�(�−π+π+π−
) �12/�9�(�− ℓ+anything)/�(�−π+π+π−
) �12/�9The ratio is for the average (not the sum) of the �− e+anything and �−µ+anythingmodes.VALUE EVTS DOCUMENT ID TECN COMMENT0.29±0.12±0.040.29±0.12±0.040.29±0.12±0.040.29±0.12±0.04 18 ALBRECHT 93B ARG e+ e− ≈ 10.4 GeVCabibbo-suppressed deaysCabibbo-suppressed deaysCabibbo-suppressed deaysCabibbo-suppressed deays�(�−K+)/�(�−π+) �13/�8�(�−K+)/�(�−π+) �13/�8�(�−K+)/�(�−π+) �13/�8�(�−K+)/�(�−π+) �13/�8VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.75±0.51±0.252.75±0.51±0.252.75±0.51±0.252.75±0.51±0.25 314 ± 58 CHISTOV 13 BELL e+ e− ≈ �(4S)�(�K+K− (no φ) )/�(�−π+) �14/�8�(�K+K− (no φ) )/�(�−π+) �14/�8�(�K+K− (no φ) )/�(�−π+) �14/�8�(�K+K− (no φ) )/�(�−π+) �14/�8VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT2.86±0.61±0.372.86±0.61±0.372.86±0.61±0.372.86±0.61±0.37 510± 110 CHISTOV 13 BELL e+ e− ≈ �(4S)�(�φ)/�(�−π+) �15/�8�(�φ)/�(�−π+) �15/�8�(�φ)/�(�−π+) �15/�8�(�φ)/�(�−π+) �15/�8Unseen deay modes of the φ are inluded.VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT3.43±0.58±0.323.43±0.58±0.323.43±0.58±0.323.43±0.58±0.32 316 ± 54 CHISTOV 13 BELL e+ e− ≈ �(4S)

� 0 DECAY PARAMETERS� 0 DECAY PARAMETERS� 0 DECAY PARAMETERS� 0 DECAY PARAMETERSSee the note on \Baryon Deay Parameters" in the neutron Listings.
α FOR � 0 → �−π+α FOR � 0 → �−π+α FOR � 0 → �−π+α FOR � 0 → �−π+VALUE EVTS DOCUMENT ID TECN COMMENT
−0.56±0.39+0.10

−0.09−0.56±0.39+0.10
−0.09−0.56±0.39+0.10
−0.09−0.56±0.39+0.10
−0.09 138 CHAN 01 CLE2 e+ e−≈ �(4S)� 0 REFERENCES� 0 REFERENCES� 0 REFERENCES� 0 REFERENCESAALTONEN 14B PR D89 072014 T. Aaltonen et al. (CDF Collab.)CHISTOV 13 PR D88 071103 R. Chistov et al. (BELLE Collab.)AUBERT,B 05M PRL 95 142003 B. Aubert et al. (BABAR Collab.)LESIAK 05 PL B605 237 T. Lesiak et al. (BELLE Collab.)Also PL B617 198 (errat.) T. Lesiak et al. (BELLE Collab.)DANKO 04 PR D69 052004 I. Danko et al. (CLEO Collab.)LINK 02H PL B541 211 J.M. Link et al. (FNAL FOCUS Collab.)CHAN 01 PR D63 111102 S. Chan et al. (CLEO Collab.)FRABETTI 98B PL B426 403 P.L. Frabetti et al. (FNAL E687 Collab.)ALBRECHT 95B PL B342 397 H. Albreht et al. (ARGUS Collab.)ALEXANDER 95B PRL 74 3113 J. Alexander et al. (CLEO Collab.)Also PRL 75 4155 (erratum) J. Alexander et al. (CLEO Collab.)ALBRECHT 93B PL B303 368 H. Albreht et al. (ARGUS Collab.)FRABETTI 93C PRL 70 2058 P.L. Frabetti et al. (FNAL E687 Collab.)HENDERSON 92B PL B283 161 S. Henderson et al. (CLEO Collab.)ALBRECHT 90F PL B247 121 H. Albreht et al. (ARGUS Collab.)BARLAG 90 PL B236 495 S. Barlag et al. (ACCMOR Collab.)ALAM 89 PL B226 401 M.S. Alam et al. (CLEO Collab.)AVERY 89 PRL 62 863 P. Avery et al. (CLEO Collab.)� ′+ I (JP ) = 12 (12+) Status: ∗∗∗The � ′+ and � ′0 presumably omplete the SU(3) sextet whoseother members are the �++ , �+ , �0 , and 
0 : see Fig. 3 in thenote on Charmed Baryons. The quantum numbers given above omefrom this presumption but have not been measured.� ′+ MASS� ′+ MASS� ′+ MASS� ′+ MASSThe mass is obtained from the mass-di�erene measurement that follows.VALUE (MeV) DOCUMENT ID2577.4±1.2 OUR FIT2577.4±1.2 OUR FIT2577.4±1.2 OUR FIT2577.4±1.2 OUR FIT Error inludes sale fator of 2.9.� ′+ − �+ MASS DIFFERENCE� ′+ − �+ MASS DIFFERENCE� ′+ − �+ MASS DIFFERENCE� ′+ − �+ MASS DIFFERENCEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT109.5±1.2 OUR FIT109.5±1.2 OUR FIT109.5±1.2 OUR FIT109.5±1.2 OUR FIT Error inludes sale fator of 3.7.110.5±0.1±0.4110.5±0.1±0.4110.5±0.1±0.4110.5±0.1±0.4 7055 YELTON 16 BELL e+ e−, � regions

• • • We do not use the following data for averages, �ts, limits, et. • • •107.8±1.7±2.5 25 JESSOP 99 CLE2 e+ e−≈ �(4S)� ′+ − � ′0 MASS DIFFERENCE� ′+ − � ′0 MASS DIFFERENCE� ′+ − � ′0 MASS DIFFERENCE� ′+ − � ′0 MASS DIFFERENCEVALUE (MeV) DOCUMENT ID TECN COMMENT
−1.4±1.3 OUR FIT−1.4±1.3 OUR FIT−1.4±1.3 OUR FIT−1.4±1.3 OUR FIT Error inludes sale fator of 2.5.
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.8±0.1±0.5 YELTON 16 BELL 7055 and 11,560 evts� ′+ DECAY MODES� ′+ DECAY MODES� ′+ DECAY MODES� ′+ DECAY MODESThe � ′+ {�+ mass di�erene is too small for any strong deay to our.Mode Fration (�i /�)�1 �+ γ seen� ′+ REFERENCES� ′+ REFERENCES� ′+ REFERENCES� ′+ REFERENCESYELTON 16 PR D94 052011 J. Yelton et al. (BELLE Collab.)JESSOP 99 PRL 82 492 C.P. Jessop et al. (CLEO Collab.)� ′0 I (JP ) = 12 (12+) Status: ∗∗∗The � ′0 and � ′+ presumably omplete the SU(3) sextet whoseother members are the �++ , �+ , �0 , and 
0 : see Fig. 3 in thenote on Charmed Baryons. The quantum numbers given above omefrom this presumption but have not been measured.



1798179817981798BaryonPartile Listings� ′0 ,�(2645),�(2790)� ′0 MASS� ′0 MASS� ′0 MASS� ′0 MASSThe mass is obtained from the mass-di�erene measurement that follows.VALUE (MeV) DOCUMENT ID2578.8±0.5 OUR FIT2578.8±0.5 OUR FIT2578.8±0.5 OUR FIT2578.8±0.5 OUR FIT Error inludes sale fator of 1.2.� ′0 − � 0 MASS DIFFERENCE� ′0 − � 0 MASS DIFFERENCE� ′0 − � 0 MASS DIFFERENCE� ′0 − � 0 MASS DIFFERENCEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT108.0±0.4 OUR FIT108.0±0.4 OUR FIT108.0±0.4 OUR FIT108.0±0.4 OUR FIT Error inludes sale fator of 1.2.108.3±0.1±0.4108.3±0.1±0.4108.3±0.1±0.4108.3±0.1±0.4 11.5k YELTON 16 BELL e+ e−, � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •107.0±1.4±2.5 28 JESSOP 99 CLE2 e+ e−≈ �(4S)� ′0 DECAY MODES� ′0 DECAY MODES� ′0 DECAY MODES� ′0 DECAY MODESThe � ′0 − �0 mass di�erene is too small for any strong deay to our.Mode Fration (�i /�)�1 � 0 γ seen� ′0 REFERENCES� ′0 REFERENCES� ′0 REFERENCES� ′0 REFERENCESYELTON 16 PR D94 052011 J. Yelton et al. (BELLE Collab.)JESSOP 99 PRL 82 492 C.P. Jessop et al. (CLEO Collab.)�(2645) I (JP ) = 12 (32+) Status: ∗∗∗The natural assignment is that this is the JP = 3/2+ exitationof the � in the same SU(4) multiplet as the �(1232), but thequantum numbers have not been measured.� (2645) MASSES� (2645) MASSES� (2645) MASSES� (2645) MASSES� (2645)+ MASS� (2645)+ MASS� (2645)+ MASS� (2645)+ MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2645.53±0.31 OUR FIT2645.53±0.31 OUR FIT2645.53±0.31 OUR FIT2645.53±0.31 OUR FIT2645.6 ±0.2 +0.6

−0.82645.6 ±0.2 +0.6
−0.82645.6 ±0.2 +0.6
−0.82645.6 ±0.2 +0.6
−0.8 578 ± 32 LESIAK 08 BELL e+ e− ≈ �(4S)� (2645)0 MASS� (2645)0 MASS� (2645)0 MASS� (2645)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2646.32±0.31 OUR FIT2646.32±0.31 OUR FIT2646.32±0.31 OUR FIT2646.32±0.31 OUR FIT Error inludes sale fator of 1.1.2645.7 ±0.2 +0.6
−0.72645.7 ±0.2 +0.6
−0.72645.7 ±0.2 +0.6
−0.72645.7 ±0.2 +0.6
−0.7 611 ± 32 LESIAK 08 BELL e+ e− ≈ �(4S)� (2645) − � MASS DIFFERENCES� (2645) − � MASS DIFFERENCES� (2645) − � MASS DIFFERENCES� (2645) − � MASS DIFFERENCESm�(2645)+ − m�0m�(2645)+ − m�0m�(2645)+ − m�0m�(2645)+ − m�0VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT174.66±0.09 OUR FIT174.66±0.09 OUR FIT174.66±0.09 OUR FIT174.66±0.09 OUR FIT174.66±0.06±0.07174.66±0.06±0.07174.66±0.06±0.07174.66±0.06±0.07 1260 YELTON 16 BELL e+ e− in � regions

• • • We do not use the following data for averages, �ts, limits, et. • • •177.1 ±0.5 ±1.1 47 FRABETTI 98B E687 γ Be, Eγ = 220 GeV174.3 ±0.5 ±1.0 34 GIBBONS 96 CLE2 e+ e− ≈ �(4S)m�(2645)0 − m�+m�(2645)0 − m�+m�(2645)0 − m�+m�(2645)0 − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT178.44±0.11 OUR FIT178.44±0.11 OUR FIT178.44±0.11 OUR FIT178.44±0.11 OUR FIT Error inludes sale fator of 1.1.178.46±0.07±0.07178.46±0.07±0.07178.46±0.07±0.07178.46±0.07±0.07 975 YELTON 16 BELL e+ e− in � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •178.2 ±0.5 ±1.0 55 AVERY 95 CLE2 e+ e− ≈ �(4S)� (2645)+ − � (2645)0 MASS DIFFERENCE� (2645)+ − � (2645)0 MASS DIFFERENCE� (2645)+ − � (2645)0 MASS DIFFERENCE� (2645)+ − � (2645)0 MASS DIFFERENCEVALUE (MeV) DOCUMENT ID TECN COMMENT
−0.79±0.27 OUR FIT−0.79±0.27 OUR FIT−0.79±0.27 OUR FIT−0.79±0.27 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •
−0.85±0.09±0.49 YELTON 16 BELL 1260 and 975 evts
−0.1 ±0.3 ±0.6 LESIAK 08 BELL ≈ 600 evts eah� (2645) WIDTHS� (2645) WIDTHS� (2645) WIDTHS� (2645) WIDTHS� (2645)+ WIDTH� (2645)+ WIDTH� (2645)+ WIDTH� (2645)+ WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT2.14±0.19 OUR AVERAGE2.14±0.19 OUR AVERAGE2.14±0.19 OUR AVERAGE2.14±0.19 OUR AVERAGE Error inludes sale fator of 1.1.2.06±0.13±0.13 1260 YELTON 16 BELL e+ e− in � regions2.6 ±0.2 ±0.4 3.7k KATO 14 BELL e+ e− �(1S)-�(5S)
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.1 90 GIBBONS 96 CLE2 e+ e− ≈ �(4S)

� (2645)0 WIDTH� (2645)0 WIDTH� (2645)0 WIDTH� (2645)0 WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT2.35±0.18±0.132.35±0.18±0.132.35±0.18±0.132.35±0.18±0.13 975 YELTON 16 BELL e+ e− in � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •
<5.5 90 55 AVERY 95 CLE2 e+ e− ≈ �(4S)� (2645) DECAY MODES� (2645) DECAY MODES� (2645) DECAY MODES� (2645) DECAY MODES� π is the only strong deay allowed to a � resonane having this mass.Mode Fration (�i /�)�1 � 0 π+ seen�2 �+ π− seen� (2645) REFERENCES� (2645) REFERENCES� (2645) REFERENCES� (2645) REFERENCESYELTON 16 PR D94 052011 J. Yelton et al. (BELLE Collab.)KATO 14 PR D89 052003 Y. Kato et al. (BELLE Collab.)LESIAK 08 PL B665 9 T. Lesiak et al. (BELLE Collab.)FRABETTI 98B PL B426 403 P.L. Frabetti et al. (FNAL E687 Collab.)GIBBONS 96 PRL 77 810 L.K. Gibbons et al. (CLEO Collab.)AVERY 95 PRL 75 4364 P. Avery et al. (CLEO Collab.)�(2790) I (JP ) = 12 (12−) Status: ∗∗∗Seen in both � π and � ′ π deays. The simplest assignment, basedon the mass, width, and deay mode, is that this belongs in the sameSU(4) multiplet as the �(1405) and the � (2595)+, but the spinand parity have not been measured.� (2790) MASSES� (2790) MASSES� (2790) MASSES� (2790) MASSESThe masses are obtained from the mass-di�erene measurements that fol-low.� (2790)+ MASS� (2790)+ MASS� (2790)+ MASS� (2790)+ MASSVALUE (MeV) DOCUMENT ID2792.0±0.5 OUR FIT2792.0±0.5 OUR FIT2792.0±0.5 OUR FIT2792.0±0.5 OUR FIT Error inludes sale fator of 1.2.� (2790)0 MASS� (2790)0 MASS� (2790)0 MASS� (2790)0 MASSVALUE (MeV) DOCUMENT ID2792.8±1.2 OUR FIT2792.8±1.2 OUR FIT2792.8±1.2 OUR FIT2792.8±1.2 OUR FIT Error inludes sale fator of 2.9.� (2790) − � MASS DIFFERENCES� (2790) − � MASS DIFFERENCES� (2790) − � MASS DIFFERENCES� (2790) − � MASS DIFFERENCESm�(2790)+ − m�0m�(2790)+ − m�0m�(2790)+ − m�0m�(2790)+ − m�0VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT321.1±0.4 OUR FIT321.1±0.4 OUR FIT321.1±0.4 OUR FIT321.1±0.4 OUR FIT Error inludes sale fator of 1.2.320.7±0.2±0.4320.7±0.2±0.4320.7±0.2±0.4320.7±0.2±0.4 2231 YELTON 16 BELL e+ e−, � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •318.2±1.3±2.9 18 CSORNA 01 CLEO e+ e− ≈ �(4S)m�(2790)0 − m�+m�(2790)0 − m�+m�(2790)0 − m�+m�(2790)0 − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT324.9±1.2 OUR FIT324.9±1.2 OUR FIT324.9±1.2 OUR FIT324.9±1.2 OUR FIT Error inludes sale fator of 3.7.323.8±0.2±0.4323.8±0.2±0.4323.8±0.2±0.4323.8±0.2±0.4 1241 YELTON 16 BELL e+ e−, � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •324.0±1.3±3.0 14 CSORNA 01 CLEO e+ e− ≈ �(4S)� (2790) − � ′ MASS DIFFERENCES� (2790) − � ′ MASS DIFFERENCES� (2790) − � ′ MASS DIFFERENCES� (2790) − � ′ MASS DIFFERENCESm�(2790)+ − m� ′0m�(2790)+ − m� ′0m�(2790)+ − m� ′0m�(2790)+ − m� ′0VALUE (MeV) DOCUMENT ID TECN COMMENT213.10±0.26 OUR FIT213.10±0.26 OUR FIT213.10±0.26 OUR FIT213.10±0.26 OUR FIT Error inludes sale fator of 1.2.213.2 ±0.2 ±0.1213.2 ±0.2 ±0.1213.2 ±0.2 ±0.1213.2 ±0.2 ±0.1 YELTON 16 BELL 2231 and 11,560 evtsm�(2790)0 − m� ′+m�(2790)0 − m� ′+m�(2790)0 − m� ′+m�(2790)0 − m� ′+VALUE (MeV) DOCUMENT ID TECN COMMENT215.4±0.8 OUR FIT215.4±0.8 OUR FIT215.4±0.8 OUR FIT215.4±0.8 OUR FIT Error inludes sale fator of 3.7.215.7±0.2±0.1215.7±0.2±0.1215.7±0.2±0.1215.7±0.2±0.1 YELTON 16 BELL 1241 and 7055 evts� (2790)+ − � (2790)0 MASS DIFFERENCE� (2790)+ − � (2790)0 MASS DIFFERENCE� (2790)+ − � (2790)0 MASS DIFFERENCE� (2790)+ − � (2790)0 MASS DIFFERENCEVALUE (MeV) DOCUMENT ID TECN COMMENT
−0.9±1.3 OUR FIT−0.9±1.3 OUR FIT−0.9±1.3 OUR FIT−0.9±1.3 OUR FIT Error inludes sale fator of 2.5.
• • • We do not use the following data for averages, �ts, limits, et. • • •
−3.3±0.4±0.5 YELTON 16 BELL 2231 and 1241 evts



1799179917991799See key on page 885 BaryonPartile Listings�(2790),�(2815),�(2930),�(2970)� (2790) WIDTHS� (2790) WIDTHS� (2790) WIDTHS� (2790) WIDTHS� (2790)+ WIDTH� (2790)+ WIDTH� (2790)+ WIDTH� (2790)+ WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT8.9±0.6±0.88.9±0.6±0.88.9±0.6±0.88.9±0.6±0.8 2231 YELTON 16 BELL e+ e−, � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •
<15 90 CSORNA 01 CLEO e+ e− ≈ �(4S)� (2790)0 WIDTH� (2790)0 WIDTH� (2790)0 WIDTH� (2790)0 WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT10.0±0.7±0.810.0±0.7±0.810.0±0.7±0.810.0±0.7±0.8 1241 YELTON 16 BELL e+ e−, � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •
<12 90 CSORNA 01 CLEO e+ e− ≈ �(4S)� (2790) DECAY MODES� (2790) DECAY MODES� (2790) DECAY MODES� (2790) DECAY MODESMode Fration (�i /�)�1 � π seen�2 � ′ π seen� (2790) REFERENCES� (2790) REFERENCES� (2790) REFERENCES� (2790) REFERENCESYELTON 16 PR D94 052011 J. Yelton et al. (BELLE Collab.)CSORNA 01 PRL 86 4243 S.E. Csorna et al. (CLEO Collab.)�(2815) I (JP ) = 12 (32−) Status: ∗∗∗Seen in both � π and � ππ deays. The simplest assignment isthat this belongs to the same SU(4) multiplet as the �(1520) andthe � (2625), but the spin and parity have not been measured.� (2815) MASSES� (2815) MASSES� (2815) MASSES� (2815) MASSESThe masses are obtained from the mass-di�erene measurements that fol-low.� (2815)+ MASS� (2815)+ MASS� (2815)+ MASS� (2815)+ MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2816.67±0.31 OUR FIT2816.67±0.31 OUR FIT2816.67±0.31 OUR FIT2816.67±0.31 OUR FIT Error inludes sale fator of 1.1.
• • • We do not use the following data for averages, �ts, limits, et. • • •2817.0 ±1.2 +0.7

−0.8 73 ± 10 LESIAK 08 BELL e+ e− ≈ �(4S)� (2815)0 MASS� (2815)0 MASS� (2815)0 MASS� (2815)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2820.22±0.32 OUR FIT2820.22±0.32 OUR FIT2820.22±0.32 OUR FIT2820.22±0.32 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •2820.4 ±1.4 +0.9

−1.0 48 ± 8 LESIAK 08 BELL e+ e− ≈ �(4S)� (2815) − � MASS DIFFERENCES� (2815) − � MASS DIFFERENCES� (2815) − � MASS DIFFERENCES� (2815) − � MASS DIFFERENCESm�(2815)+ − m�+m�(2815)+ − m�+m�(2815)+ − m�+m�(2815)+ − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT348.80±0.10 OUR FIT348.80±0.10 OUR FIT348.80±0.10 OUR FIT348.80±0.10 OUR FIT348.80±0.08±0.06348.80±0.08±0.06348.80±0.08±0.06348.80±0.08±0.06 941 YELTON 16 BELL e+ e−, � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •348.6 ±0.6 ±1.0 20 ALEXANDER 99B CLE2 e+ e− ≈ �(4S)m�(2815)0 − m�0m�(2815)0 − m�0m�(2815)0 − m�0m�(2815)0 − m�0VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT349.35±0.11 OUR FIT349.35±0.11 OUR FIT349.35±0.11 OUR FIT349.35±0.11 OUR FIT349.35±0.08±0.07349.35±0.08±0.07349.35±0.08±0.07349.35±0.08±0.07 1258 YELTON 16 BELL e+ e−, � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •347.2 ±0.7 ±2.0 9 ALEXANDER 99B CLE2 e+ e− ≈ �(4S)� (2815)+ − � (2815)0 MASS DIFFERENCE� (2815)+ − � (2815)0 MASS DIFFERENCE� (2815)+ − � (2815)0 MASS DIFFERENCE� (2815)+ − � (2815)0 MASS DIFFERENCEm�(2815)+ − m�(2815)0m�(2815)+ − m�(2815)0m�(2815)+ − m�(2815)0m�(2815)+ − m�(2815)0VALUE (MeV) DOCUMENT ID TECN COMMENT
−3.55±0.28 OUR FIT−3.55±0.28 OUR FIT−3.55±0.28 OUR FIT−3.55±0.28 OUR FIT
• • • We do not use the following data for averages, �ts, limits, et. • • •
−3.47±0.12±0.48 YELTON 16 BELL 941 and 1258 evts
−3.4 ±1.9 ±0.9 LESIAK 08 BELL 73 & 48 events

� (2815) WIDTHS� (2815) WIDTHS� (2815) WIDTHS� (2815) WIDTHS� (2815)+ WIDTH� (2815)+ WIDTH� (2815)+ WIDTH� (2815)+ WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT2.43±0.20±0.172.43±0.20±0.172.43±0.20±0.172.43±0.20±0.17 941 YELTON 16 BELL e+ e−, � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •
<3.5 90 ALEXANDER 99B CLE2 e+ e− ≈ �(4S)� (2815)0 WIDTH� (2815)0 WIDTH� (2815)0 WIDTH� (2815)0 WIDTHVALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT2.54±0.18±0.172.54±0.18±0.172.54±0.18±0.172.54±0.18±0.17 1258 YELTON 16 BELL e+ e−, � regions
• • • We do not use the following data for averages, �ts, limits, et. • • •
<6.5 90 ALEXANDER 99B CLE2 e+ e− ≈ �(4S)� (2815) DECAY MODES� (2815) DECAY MODES� (2815) DECAY MODES� (2815) DECAY MODESThe � ππ modes are onsistent with being entirely via � (2645)π.Mode Fration (�i /�)�1 � π seen�2 �+ π+π− seen�3 � 0 π+π− seen� (2815) REFERENCES� (2815) REFERENCES� (2815) REFERENCES� (2815) REFERENCESYELTON 16 PR D94 052011 J. Yelton et al. (BELLE Collab.)LESIAK 08 PL B665 9 T. Lesiak et al. (BELLE Collab.)ALEXANDER 99B PRL 83 3390 J.P. Alexander et al. (CLEO Collab.)�(2930) I (JP ) = ?(??) Status: ∗OMITTED FROM SUMMARY TABLEA peak seen in the �+ K− mass projetion of B− → �+ �− K−events. � (2930) MASS� (2930) MASS� (2930) MASS� (2930) MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2931±3±52931±3±52931±3±52931±3±5 ≈ 34 AUBERT 08H BABR �(4S) → BB� (2930) WIDTH� (2930) WIDTH� (2930) WIDTH� (2930) WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT36±7±1136±7±1136±7±1136±7±11 ≈ 34 AUBERT 08H BABR �(4S) → BB� (2930) REFERENCES� (2930) REFERENCES� (2930) REFERENCES� (2930) REFERENCESAUBERT 08H PR D77 031101 B. Aubert et al. (BABAR Collab.)�(2970) I (JP ) = 12 (??) Status: ∗∗∗was �(2980) � (2970) MASSES� (2970) MASSES� (2970) MASSES� (2970) MASSES� (2970)+ MASS� (2970)+ MASS� (2970)+ MASS� (2970)+ MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2969.4±0.8 OUR FIT2969.4±0.8 OUR FIT2969.4±0.8 OUR FIT2969.4±0.8 OUR FIT Error inludes sale fator of 1.1.2970.7±2.2 OUR AVERAGE2970.7±2.2 OUR AVERAGE2970.7±2.2 OUR AVERAGE2970.7±2.2 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogram below.2974.9±1.5±2.1 244 ± 39 KATO 14 BELL e+ e− �(1S) to �(5S)2969.3±2.2±1.7 756± 206 AUBERT 08J BABR e+ e− ≈ 10.58 GeV2967.7±2.3+1.1

−1.2 78 ± 13 LESIAK 08 BELL e+ e− ≈ �(4S)
• • • We do not use the following data for averages, �ts, limits, et. • • •2978.5±2.1±2.0 405 ± 51 CHISTOV 06 BELL See KATO 14



1800180018001800BaryonPartile Listings�(2970),�(3055)
WEIGHTED AVERAGE
2970.7±2.2 (Error scaled by 1.5)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only.  They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

LESIAK 08 BELL 1.4
AUBERT 08J BABR 0.2
KATO 14 BELL 2.7

χ2

       4.3
(Confidence Level = 0.117)

2960 2965 2970 2975 2980 2985 2990� (2970)+ MASS (MeV)� (2970)0 MASS� (2970)0 MASS� (2970)0 MASS� (2970)0 MASSThe evidene is statistially weaker for this harge state.VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2967.8±0.8 OUR FIT2967.8±0.8 OUR FIT2967.8±0.8 OUR FIT2967.8±0.8 OUR FIT Error inludes sale fator of 1.1.2968.0±2.6 OUR AVERAGE2968.0±2.6 OUR AVERAGE2968.0±2.6 OUR AVERAGE2968.0±2.6 OUR AVERAGE Error inludes sale fator of 1.2.2972.9±4.4±1.6 67 ± 44 AUBERT 08J BABR e+ e− ≈ 10.58 GeV2965.7±2.4+1.1
−1.2 57 ± 13 LESIAK 08 BELL e+ e− ≈ �(4S)2977.1±8.8±3.5 42 ± 24 CHISTOV 06 BELL e+ e− ≈ �(4S)� (2970) − � MASS DIFFERENCES� (2970) − � MASS DIFFERENCES� (2970) − � MASS DIFFERENCES� (2970) − � MASS DIFFERENCESm�(2970)+ − m�0m�(2970)+ − m�0m�(2970)+ − m�0m�(2970)+ − m�0VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT498.5±0.8 OUR FIT498.5±0.8 OUR FIT498.5±0.8 OUR FIT498.5±0.8 OUR FIT Error inludes sale fator of 1.1.498.1±0.8±0.2498.1±0.8±0.2498.1±0.8±0.2498.1±0.8±0.2 916 YELTON 16 BELL e+ e−, � regionsm�(2970)0 − m�+m�(2970)0 − m�+m�(2970)0 − m�+m�(2970)0 − m�+VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT499.9+0.8

−0.7 OUR FIT499.9+0.8
−0.7 OUR FIT499.9+0.8
−0.7 OUR FIT499.9+0.8
−0.7 OUR FIT Error inludes sale fator of 1.1.499.9±0.7±0.2499.9±0.7±0.2499.9±0.7±0.2499.9±0.7±0.2 1443 YELTON 16 BELL e+ e−, � regions� (2970)+ − � (2970)0 MASS DIFFERENCE� (2970)+ − � (2970)0 MASS DIFFERENCE� (2970)+ − � (2970)0 MASS DIFFERENCE� (2970)+ − � (2970)0 MASS DIFFERENCEVALUE (MeV) DOCUMENT ID TECN COMMENT1.6±1.1 OUR FIT1.6±1.1 OUR FIT1.6±1.1 OUR FIT1.6±1.1 OUR FIT Error inludes sale fator of 1.1.

• • • We do not use the following data for averages, �ts, limits, et. • • •
−4.8±0.1±0.5 YELTON 16 BELL 916 and 1443 evts� (2970) WIDTHS� (2970) WIDTHS� (2970) WIDTHS� (2970) WIDTHS� (2970)+ WIDTH� (2970)+ WIDTH� (2970)+ WIDTH� (2970)+ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT20.9+2.4

−3.5 OUR AVERAGE20.9+2.4
−3.5 OUR AVERAGE20.9+2.4
−3.5 OUR AVERAGE20.9+2.4
−3.5 OUR AVERAGE Error inludes sale fator of 1.2.28.1±2.4+1.0

−5.0 916 YELTON 16 BELL e+ e−, � regions14.8±2.5±4.1 244 ± 39 KATO 14 BELL e+ e− �(1S) to �(5S)27 ±8 ±2 756± 206 AUBERT 08J BABR e+ e− ≈ 10.58 GeV18 ±6 ±3 78 ± 13 LESIAK 08 BELL e+ e− ≈ �(4S)
• • • We do not use the following data for averages, �ts, limits, et. • • •43.5±7.5±7.0 405 ± 51 CHISTOV 06 BELL See KATO 14� (2970)0 WIDTH� (2970)0 WIDTH� (2970)0 WIDTH� (2970)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT28.1+3.4

−4.0 OUR AVERAGE28.1+3.4
−4.0 OUR AVERAGE28.1+3.4
−4.0 OUR AVERAGE28.1+3.4
−4.0 OUR AVERAGE Error inludes sale fator of 1.5. See the ideogram below.30.3±2.3+1.0

−1.8 1443 YELTON 16 BELL e+ e−, � regions31 ±7 ±8 67 ± 44 AUBERT 08J BABR e+ e− ≈ 10.58 GeV15 ±6 ±3 57 ± 13 LESIAK 08 BELL e+ e− ≈ �(4S)

WEIGHTED AVERAGE
28.1+3.4-4.0 (Error scaled by 1.5)

LESIAK 08 BELL 3.8
AUBERT 08J BABR 0.1
YELTON 16 BELL 0.6

χ2

       4.5
(Confidence Level = 0.107)

-20 0 20 40 60 80� (2970)0 WIDTH (MeV)� (2970) DECAY MODES� (2970) DECAY MODES� (2970) DECAY MODES� (2970) DECAY MODESMode Fration (�i /�)�1 �+ K π seen�2 � (2455)K seen�3 �+ K not seen�4 � 2π seen�5 � (2645)π seen� (2970) BRANCHING RATIOS� (2970) BRANCHING RATIOS� (2970) BRANCHING RATIOS� (2970) BRANCHING RATIOS�(�+ K π
)/�total �1/��(�+ K π
)/�total �1/��(�+ K π
)/�total �1/��(�+ K π
)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AUBERT 08J BABR e+ e− ≈ �(4S)seenseenseenseen CHISTOV 06 BELL e+ e− ≈ �(4S)�(� (2455)K)/�(�+ K π

) �2/�1�(� (2455)K)/�(�+ K π
) �2/�1�(� (2455)K)/�(�+ K π
) �2/�1�(� (2455)K)/�(�+ K π
) �2/�1VALUE DOCUMENT ID TECN COMMENT0.55±0.07±0.130.55±0.07±0.130.55±0.07±0.130.55±0.07±0.13 AUBERT 08J BABR e+ e− ≈ �(4S)�(� (2645)π)/�total �5/��(� (2645)π)/�total �5/��(� (2645)π)/�total �5/��(� (2645)π)/�total �5/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen LESIAK 08 BELL e+ e− ≈ �(4S)� (2970) REFERENCES� (2970) REFERENCES� (2970) REFERENCES� (2970) REFERENCESYELTON 16 PR D94 052011 J. Yelton et al. (BELLE Collab.)KATO 14 PR D89 052003 Y. Kato et al. (BELLE Collab.)AUBERT 08J PR D77 012002 B. Aubert et al. (BABAR Collab.)LESIAK 08 PL B665 9 T. Lesiak et al. (BELLE Collab.)CHISTOV 06 PRL 97 162001 R. Chistov et al. (BELLE Collab.)�(3055) I (JP ) = ?(??) Status: ∗∗∗� (3055) MASSES� (3055) MASSES� (3055) MASSES� (3055) MASSES� (3055)+ MASS� (3055)+ MASS� (3055)+ MASS� (3055)+ MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3055.9±0.43055.9±0.43055.9±0.43055.9±0.4 894 KATO 16 BELL e+ e− � region

• • • We do not use the following data for averages, �ts, limits, et. • • •3058.1±1.0±2.1 199 ± 46 KATO 14 BELL See KATO 163054.2±1.2±0.5 218 ± 95 AUBERT 08J BABR e+ e− ≈ 10.58 GeV� (3055) WIDTHS� (3055) WIDTHS� (3055) WIDTHS� (3055) WIDTHS� (3055)+ WIDTH� (3055)+ WIDTH� (3055)+ WIDTH� (3055)+ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT7.8±1.2± 1.57.8±1.2± 1.57.8±1.2± 1.57.8±1.2± 1.5 KATO 16 BELL e+ e− � region
• • • We do not use the following data for averages, �ts, limits, et. • • •9.7±3.4± 3.3 199 ± 46 KATO 14 BELL e+ e− �(1S) to �(5S)17 ±6 ±11 218 ± 95 AUBERT 08J BABR e+ e− ≈ 10.58 GeV


