
1801180118011801See key on page 885 Baryon Partile Listings�(3055), �(3080), �(3123), 
0� (3055) DECAY MODES� (3055) DECAY MODES� (3055) DECAY MODES� (3055) DECAY MODESMode Fration (�i /�)�1 �++K− seen�2 �D+ seen� (3055) BRANCHING RATIOS� (3055) BRANCHING RATIOS� (3055) BRANCHING RATIOS� (3055) BRANCHING RATIOS�(�D+)/�(�++K−) �2/�1�(�D+)/�(�++K−) �2/�1�(�D+)/�(�++K−) �2/�1�(�D+)/�(�++K−) �2/�1VALUE DOCUMENT ID TECN COMMENT5.09±1.01±0.765.09±1.01±0.765.09±1.01±0.765.09±1.01±0.76 KATO 16 BELL 721 and 103 evts� (3055) REFERENCES� (3055) REFERENCES� (3055) REFERENCES� (3055) REFERENCESKATO 16 PR D94 032002 Y. Kato 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.)�(3080) I (JP ) = 12 (??) Status: ∗∗∗� (3080) MASSES� (3080) MASSES� (3080) MASSES� (3080) MASSES� (3080)+ MASS� (3080)+ MASS� (3080)+ MASS� (3080)+ MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3077.2±0.4 OUR AVERAGE3077.2±0.4 OUR AVERAGE3077.2±0.4 OUR AVERAGE3077.2±0.4 OUR AVERAGE3077.9±0.9 596 KATO 16 BELL e+ e− � region3077.0±0.4±0.2 403 ± 60 AUBERT 08J BABR e+ e− ≈ 10.58 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •3076.9±0.3±0.2 210 ± 30 KATO 14 BELL See KATO 163076.7±0.9±0.5 326 ± 40 CHISTOV 06 BELL See KATO 14� (3080)0 MASS� (3080)0 MASS� (3080)0 MASS� (3080)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3079.9±1.4 OUR AVERAGE3079.9±1.4 OUR AVERAGE3079.9±1.4 OUR AVERAGE3079.9±1.4 OUR AVERAGE Error inludes sale fator of 1.3.3079.3±1.1±0.2 90 ± 27 AUBERT 08J BABR e+ e− ≈ 10.58 GeV3082.8±1.8±1.5 67 ± 20 CHISTOV 06 BELL e+ e− ≈ �(4S)� (3080) WIDTHS� (3080) WIDTHS� (3080) WIDTHS� (3080) WIDTHS� (3080)+ WIDTH� (3080)+ WIDTH� (3080)+ WIDTH� (3080)+ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3.6±1.1 OUR AVERAGE3.6±1.1 OUR AVERAGE3.6±1.1 OUR AVERAGE3.6±1.1 OUR AVERAGE Error inludes sale fator of 1.5.3.0±0.7±0.4 596 KATO 16 BELL e+ e− � region5.5±1.3±0.6 403 ± 60 AUBERT 08J BABR e+ e− ≈ 10.58 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •2.4±0.9±1.6 210 ± 30 KATO 14 BELL See KATO 166.2±1.2±0.8 326 ± 40 CHISTOV 06 BELL See KATO 14� (3080)0 WIDTH� (3080)0 WIDTH� (3080)0 WIDTH� (3080)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT5.6±2.2 OUR AVERAGE5.6±2.2 OUR AVERAGE5.6±2.2 OUR AVERAGE5.6±2.2 OUR AVERAGE5.9±2.3±1.5 90 ± 27 AUBERT 08J BABR e+ e− ≈ 10.58 GeV5.2±3.1±1.8 67 ± 20 CHISTOV 06 BELL e+ e− ≈ �(4S)� (3080) DECAY MODES� (3080) DECAY MODES� (3080) DECAY MODES� (3080) DECAY MODESMode Fration (�i /�)�1 �+ K π seen�2 � (2455)K seen�3 � (2455)++K− seen�4 � (2520)++K− seen�5 � (2455)K + � (2520)K seen�6 �+ K not seen�7 �+ K π+π− not seen�8 �D+ seen� (3080) BRANCHING RATIOS� (3080) BRANCHING RATIOS� (3080) BRANCHING RATIOS� (3080) BRANCHING RATIOS�(� (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 COMMENT0.45±0.06 OUR AVERAGE0.45±0.06 OUR AVERAGE0.45±0.06 OUR AVERAGE0.45±0.06 OUR AVERAGE0.45±0.05±0.05 AUBERT 08J BABR in �+ K−π+0.44±0.12±0.07 AUBERT 08J BABR in �+ K0S π−�(� (2520)++K−)/�(� (2455)++K−) �4/�3�(� (2520)++K−)/�(� (2455)++K−) �4/�3�(� (2520)++K−)/�(� (2455)++K−) �4/�3�(� (2520)++K−)/�(� (2455)++K−) �4/�3VALUE DOCUMENT ID TECN COMMENT1.07±0.27±0.041.07±0.27±0.041.07±0.27±0.041.07±0.27±0.04 KATO 16 BELL 234 and 176 evts

[�(� (2455)K)+�(� (2520)K)]/�(�+ K π
) �5/�1[�(� (2455)K)+�(� (2520)K)]/�(�+ K π
) �5/�1[�(� (2455)K)+�(� (2520)K)]/�(�+ K π
) �5/�1[�(� (2455)K)+�(� (2520)K)]/�(�+ K π
) �5/�1VALUE DOCUMENT ID TECN COMMENT0.89±0.12 OUR AVERAGE0.89±0.12 OUR AVERAGE0.89±0.12 OUR AVERAGE0.89±0.12 OUR AVERAGE0.95±0.14±0.06 AUBERT 08J BABR in �+ K−π+0.78±0.21±0.05 AUBERT 08J BABR in �+ K0S π−�(�D+)/�(� (2455)++K−) �8/�3�(�D+)/�(� (2455)++K−) �8/�3�(�D+)/�(� (2455)++K−) �8/�3�(�D+)/�(� (2455)++K−) �8/�3VALUE DOCUMENT ID TECN COMMENT1.29±0.30±0.151.29±0.30±0.151.29±0.30±0.151.29±0.30±0.15 KATO 16 BELL 186 and 176 evts� (3080) REFERENCES� (3080) REFERENCES� (3080) REFERENCES� (3080) REFERENCESKATO 16 PR D94 032002 Y. Kato 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.)CHISTOV 06 PRL 97 162001 R. Chistov et al. (BELLE Collab.)�(3123) I (JP ) = ?(??) Status: ∗OMITTED FROM SUMMARY TABLEA peak in the � (2520)++K− → �+ K−π+ mass spetrum witha signi�ane of 3.6 standard deviations. KATO 14 �nds no evidenefor this state. � (3123) MASSES� (3123) MASSES� (3123) MASSES� (3123) MASSES� (3123)+ MASS� (3123)+ MASS� (3123)+ MASS� (3123)+ MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3122.9±1.3±0.33122.9±1.3±0.33122.9±1.3±0.33122.9±1.3±0.3 101 ± 35 AUBERT 08J BABR e+ e− ≈ 10.58 GeV� (3123) WIDTHS� (3123) WIDTHS� (3123) WIDTHS� (3123) WIDTHS� (3123)+ WIDTH� (3123)+ WIDTH� (3123)+ WIDTH� (3123)+ WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4.4±3.4±1.74.4±3.4±1.74.4±3.4±1.74.4±3.4±1.7 101 ± 35 AUBERT 08J BABR e+ e− ≈ 10.58 GeV� (3123) REFERENCES� (3123) REFERENCES� (3123) REFERENCES� (3123) REFERENCESKATO 14 PR D89 052003 Y. Kato et al. (BELLE Collab.)AUBERT 08J PR D77 012002 B. Aubert et al. (BABAR Collab.)
0 I (JP ) = 0(12+) Status: ∗∗∗The quantum numbers have not been measured, but are simplyassigned in aord with the quark model, in whih the 
0 is thess ground state. 
0 MASS
0 MASS
0 MASS
0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT2695.2± 1.7 OUR FIT2695.2± 1.7 OUR FIT2695.2± 1.7 OUR FIT2695.2± 1.7 OUR FIT Error inludes sale fator of 1.3.2695.2+ 1.8

− 1.6 OUR AVERAGE2695.2+ 1.8
− 1.6 OUR AVERAGE2695.2+ 1.8
− 1.6 OUR AVERAGE2695.2+ 1.8
− 1.6 OUR AVERAGE Error inludes sale fator of 1.3. See the ideogrambelow.2693.6± 0.3+1.8

−1.5 725 SOLOVIEVA 09 BELL 
−π+ in e+ e− →�(4S)2694.6± 2.6±1.9 40 1 CRONIN-HEN...01 CLE2 e+ e− ≈ 10.6 GeV2699.9± 1.5±2.5 42 2 FRABETTI 94H E687 γBe, Eγ= 221 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •2705.9± 3.3±2.0 10 3 FRABETTI 93 E687 γBe, Eγ= 221 GeV2719.0± 7.0±2.5 11 4 ALBRECHT 92H ARG e+ e− ≈ 10.6 GeV2740 ±20 3 BIAGI 85B SPEC �−Be 135 GeV/

WEIGHTED AVERAGE
2695.2+1.8-1.6 (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 94H E687 2.6
CRONIN-HEN...01 CLE2 0.0
SOLOVIEVA 09 BELL 0.8

χ2

       3.4
(Confidence Level = 0.181)

2685 2690 2695 2700 2705 2710 2715
0 mass (MeV)1CRONIN-HENNESSY 01 sees 40.4 ± 9.0 events in a sum over �ve hannels.
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0, 
(2770)02FRABETTI 94H laims a signal of 42.5 ± 8.8 �+K−K−π+ events. The bakgroundis about 24 events.3 FRABETTI 93 laims a signal of 10.3 ± 3.9 
−π+ events above a bakground of 5.8events.4ALBRECHT 92H laims a signal of 11.5 ± 4.3 �−K−π+π+ events. The bakgroundis about 5 events. 
0 MEAN LIFE
0 MEAN LIFE
0 MEAN LIFE
0 MEAN LIFEVALUE (10−15 s) EVTS DOCUMENT ID TECN COMMENT69±12 OUR AVERAGE69±12 OUR AVERAGE69±12 OUR AVERAGE69±12 OUR AVERAGE72±11±11 64 LINK 03C FOCS 
−π+, �−K−π+π+55+13
−11+18

−23 86 ADAMOVICH 95B WA89 
−π−π+π+, �−K−π+π+86+27
−20±28 25 FRABETTI 95D E687 �+K−K−π+
0 DECAY MODES
0 DECAY MODES
0 DECAY MODES
0 DECAY MODESMode 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 
−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 = −3) deays | relative to 
−π+Cabibbo-favored (S = −3) deays | relative to 
−π+Cabibbo-favored (S = −3) deays | relative to 
−π+Cabibbo-favored (S = −3) deays | relative to 
−π+�1 
−π+ DEFINED AS 1DEFINED AS 1DEFINED AS 1DEFINED AS 1�2 
−π+π0 1.80±0.33�3 
−ρ+ >1.3 90%�4 
−π− 2π+ 0.31±0.05�5 
− e+ νe 2.4 ±1.2�6 � 0K0 1.64±0.29�7 � 0K−π+ 1.20±0.18�8 � 0K∗0, K∗0 → K−π+ 0.68±0.16�9 �−K0π+ 2.12±0.28�10 �−K−2π+ 0.63±0.09�11 � (1530)0K−π+, � ∗0 →�−π+ 0.21±0.06�12 �−K∗0π+ 0.34±0.11�13 �+K−K−π+ <0.32 90%�14 �K0K0 1.72±0.35
0 BRANCHING RATIOS
0 BRANCHING RATIOS
0 BRANCHING RATIOS
0 BRANCHING RATIOSA few early but now obsolete measurements have been omitted. See K.A.Olive, et al. (Partile Data Group), Chinese Physis C38C38C38C38 070001 (2014).�(
−π+π0)/�(
−π+) �2/�1�(
−π+π0)/�(
−π+) �2/�1�(
−π+π0)/�(
−π+) �2/�1�(
−π+π0)/�(
−π+) �2/�1VALUE EVTS DOCUMENT ID TECN COMMENT1.80±0.33 OUR AVERAGE1.80±0.33 OUR AVERAGE1.80±0.33 OUR AVERAGE1.80±0.33 OUR AVERAGE Error inludes sale fator of 1.9.2.00±0.17±0.11 403 YELTON 18 BELL e+ e− → �(4S), +higher1.27±0.31±0.11 64 AUBERT 07AH BABR e+ e− ≈ �(4S)�(
−ρ+)/�(
−π+π0) �3/�2�(
−ρ+)/�(
−π+π0) �3/�2�(
−ρ+)/�(
−π+π0) �3/�2�(
−ρ+)/�(
−π+π0) �3/�2VALUE CL% DOCUMENT ID TECN COMMENT

>0.71>0.71>0.71>0.71 90 1 YELTON 18 BELL e+ e− → �(4S), +higher1This submode fration is evaluated from a bakground-subtrated signal in a mass plot.Result ignores interferene e�ets and systemati unertainties, whih YELTON 18 laimare both small.�(
−π− 2π+)/�(
−π+) �4/�1�(
−π− 2π+)/�(
−π+) �4/�1�(
−π− 2π+)/�(
−π+) �4/�1�(
−π− 2π+)/�(
−π+) �4/�1VALUE EVTS DOCUMENT ID TECN COMMENT0.31±0.05 OUR AVERAGE0.31±0.05 OUR AVERAGE0.31±0.05 OUR AVERAGE0.31±0.05 OUR AVERAGE0.32±0.05±0.02 108 YELTON 18 BELL e+ e− → �(4S), +higher0.28±0.09±0.01 25 AUBERT 07AH BABR e+ e− ≈ �(4S)�(
−π+)/�(
− e+ νe) �1/�5�(
−π+)/�(
− e+ νe) �1/�5�(
−π+)/�(
− e+ νe) �1/�5�(
−π+)/�(
− e+ νe) �1/�5VALUE EVTS DOCUMENT ID TECN COMMENT0.41±0.19±0.040.41±0.19±0.040.41±0.19±0.040.41±0.19±0.04 11 AMMAR 02 CLE2 e+ e− ≈ �(4S)�(� 0K0)/�(
−π+) �6/�1�(� 0K0)/�(
−π+) �6/�1�(� 0K0)/�(
−π+) �6/�1�(� 0K0)/�(
−π+) �6/�1VALUE EVTS DOCUMENT ID TECN COMMENT1.64±0.26±0.121.64±0.26±0.121.64±0.26±0.121.64±0.26±0.12 98 YELTON 18 BELL e+ e− → �(4S), +higher�(� 0K−π+)/�(
−π+) �7/�1�(� 0K−π+)/�(
−π+) �7/�1�(� 0K−π+)/�(
−π+) �7/�1�(� 0K−π+)/�(
−π+) �7/�1VALUE EVTS DOCUMENT ID TECN COMMENT1.20±0.16±0.081.20±0.16±0.081.20±0.16±0.081.20±0.16±0.08 168 YELTON 18 BELL e+ e− → �(4S), +higher�(� 0K∗0, K∗0 → K−π+)/�(� 0K−π+) �8/�7�(� 0K∗0, K∗0 → K−π+)/�(� 0K−π+) �8/�7�(� 0K∗0, K∗0 → K−π+)/�(� 0K−π+) �8/�7�(� 0K∗0, K∗0 → K−π+)/�(� 0K−π+) �8/�7VALUE EVTS DOCUMENT ID TECN COMMENT0.57±0.100.57±0.100.57±0.100.57±0.10 95 1 YELTON 18 BELL e+ e− → �(4S), +higher1This submode fration is evaluated from a bakground-subtrated signal in a mass plot.Result ignores interferene e�ets and systemati unertainties, whih YELTON 18 laimare both small.

�(�−K0π+)/�(
−π+) �9/�1�(�−K0π+)/�(
−π+) �9/�1�(�−K0π+)/�(
−π+) �9/�1�(�−K0π+)/�(
−π+) �9/�1VALUE EVTS DOCUMENT ID TECN COMMENT2.12±0.24±0.142.12±0.24±0.142.12±0.24±0.142.12±0.24±0.14 349 YELTON 18 BELL e+ e− → �(4S), +higher�(�−K−2π+)/�(
−π+) �10/�1�(�−K−2π+)/�(
−π+) �10/�1�(�−K−2π+)/�(
−π+) �10/�1�(�−K−2π+)/�(
−π+) �10/�1VALUE EVTS DOCUMENT ID TECN COMMENT0.63±0.09 OUR AVERAGE0.63±0.09 OUR AVERAGE0.63±0.09 OUR AVERAGE0.63±0.09 OUR AVERAGE Error inludes sale fator of 1.4.0.68±0.07±0.03 278 YELTON 18 BELL e+ e− → �(4S), +higher0.46±0.13±0.03 45 AUBERT 07AH BABR e+ e− ≈ �(4S)�(� (1530)0K−π+, � ∗0 → �−π+)/�(�−K−2π+) �11/�10�(� (1530)0K−π+, � ∗0 → �−π+)/�(�−K−2π+) �11/�10�(� (1530)0K−π+, � ∗0 → �−π+)/�(�−K−2π+) �11/�10�(� (1530)0K−π+, � ∗0 → �−π+)/�(�−K−2π+) �11/�10VALUE EVTS DOCUMENT ID TECN COMMENT0.33±0.090.33±0.090.33±0.090.33±0.09 74 1 YELTON 18 BELL e+ e− → �(4S), +higher1This submode fration is evaluated from a bakground-subtrated signal in a mass plot.Result ignores interferene e�ets and systemati unertainties, whih YELTON 18 laimare both small.�(�−K∗0π+)/�(�−K−2π+) �12/�10�(�−K∗0π+)/�(�−K−2π+) �12/�10�(�−K∗0π+)/�(�−K−2π+) �12/�10�(�−K∗0π+)/�(�−K−2π+) �12/�10VALUE EVTS DOCUMENT ID TECN COMMENT0.55±0.160.55±0.160.55±0.160.55±0.16 136 1 YELTON 18 BELL e+ e− → �(4S), +higher1This submode fration is evaluated from a bakground-subtrated signal in a mass plot.Result ignores interferene e�ets and systemati unertainties, whih YELTON 18 laimare both small.�(�+K−K−π+)/�(
−π+) �13/�1�(�+K−K−π+)/�(
−π+) �13/�1�(�+K−K−π+)/�(
−π+) �13/�1�(�+K−K−π+)/�(
−π+) �13/�1VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<0.32<0.32<0.32<0.32 90 17 YELTON 18 BELL e+ e− → �(4S),+higher�(�K0K0)/�(
−π+) �14/�1�(�K0K0)/�(
−π+) �14/�1�(�K0K0)/�(
−π+) �14/�1�(�K0K0)/�(
−π+) �14/�1VALUE EVTS DOCUMENT ID TECN COMMENT1.72±0.32±0.141.72±0.32±0.141.72±0.32±0.141.72±0.32±0.14 95 YELTON 18 BELL e+ e− → �(4S), +higher
0 REFERENCES
0 REFERENCES
0 REFERENCES
0 REFERENCESYELTON 18 PR D97 032001 J. Yelton et al. (BELLE Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)SOLOVIEVA 09 PL B672 1 E. Solovieva et al. (BELLE Collab.)AUBERT 07AH PRL 99 062001 B. Aubert et al. (BABAR Collab.)LINK 03C PL B561 41 J.M. Link et al. (FNAL FOCUS Collab.)AMMAR 02 PRL 89 171803 R. Ammar et al. (CLEO Collab.)CRONIN-HEN... 01 PRL 86 3730 D. Cronin-Hennessy et al. (CLEO Collab.)ADAMOVICH 95B PL B358 151 M.I. Adamovih et al. (CERN WA89 Collab.)FRABETTI 95D PL B357 678 P.L. Frabetti et al. (FNAL E687 Collab.)FRABETTI 94H PL B338 106 P.L. Frabetti et al. (FNAL E687 Collab.)FRABETTI 93 PL B300 190 P.L. Frabetti et al. (FNAL E687 Collab.)ALBRECHT 92H PL B288 367 H. Albreht et al. (ARGUS Collab.)BIAGI 85B ZPHY C28 175 S.F. Biagi et al. (CERN WA62 Collab.)
(2770)0 I (JP ) = 0(32+) Status: ∗∗∗The natural assignment is that this goes with the � (2520) and� (2645) to omplete the lowest mass JP = 32+ SU(3) sextet,part of the SU(4) 20-plet that inludes the �(1232). But J and Phave not been measured.
 (2770)0 MASS
 (2770)0 MASS
 (2770)0 MASS
 (2770)0 MASSThe mass is obtained from the mass-di�erene measurement that follows.VALUE (MeV) DOCUMENT ID2765.9±2.0 OUR FIT2765.9±2.0 OUR FIT2765.9±2.0 OUR FIT2765.9±2.0 OUR FIT Error inludes sale fator of 1.2.
 (2770)0 − 
0 MASS DIFFERENCE
 (2770)0 − 
0 MASS DIFFERENCE
 (2770)0 − 
0 MASS DIFFERENCE
 (2770)0 − 
0 MASS DIFFERENCEVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT70.7+0.8

−0.9 OUR FIT70.7+0.8
−0.9 OUR FIT70.7+0.8
−0.9 OUR FIT70.7+0.8
−0.9 OUR FIT70.7+0.8
−1.0 OUR AVERAGE70.7+0.8
−1.0 OUR AVERAGE70.7+0.8
−1.0 OUR AVERAGE70.7+0.8
−1.0 OUR AVERAGE70.7±0.9+0.1

−0.9 54 ± 9 SOLOVIEVA 09 BELL 
0 γ in e+ e− → �(4S)70.8±1.0±1.1 105 ± 22 AUBERT,BE 06I BABR e+ e− ≈ �(4S)
 (2770)0 DECAY MODES
 (2770)0 DECAY MODES
 (2770)0 DECAY MODES
 (2770)0 DECAY MODESThe 
 (2770)0{
0 mass di�erene is too small for any strong deay toour.Mode Fration (�i /�)�1 
0 γ presumably 100%



1803180318031803See key on page 885 BaryonPartile Listings
(2770)0,
(3000)0,
(3050)0,
(3065)0,
(3090)0,
(3120)0
 (2770)0 REFERENCES
 (2770)0 REFERENCES
 (2770)0 REFERENCES
 (2770)0 REFERENCESSOLOVIEVA 09 PL B672 1 E. Solovieva et al. (BELLE Collab.)AUBERT,BE 06I PRL 97 232001 B. Aubert et al. (BABAR Collab.)
(3000)0 I (JP ) = ?(??) Status: ∗∗∗
 (3000)0 MASS
 (3000)0 MASS
 (3000)0 MASS
 (3000)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3000.4±0.2±0.1±0.33000.4±0.2±0.1±0.33000.4±0.2±0.1±0.33000.4±0.2±0.1±0.3 1.3k 1 AAIJ 17AH LHCB pp at 7, 8, 13 TeV1The third error is the unertainty on the �+ mass. (AAIJ 17AH gave +0.3
−0.5 MeV here,but as of 2018 it is ±0.3.) 
 (3000)0 WIDTH
 (3000)0 WIDTH
 (3000)0 WIDTH
 (3000)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT4.5±0.6±0.34.5±0.6±0.34.5±0.6±0.34.5±0.6±0.3 1.3k AAIJ 17AH LHCB pp at 7, 8, 13 TeV
 (3000)0 DECAY MODES
 (3000)0 DECAY MODES
 (3000)0 DECAY MODES
 (3000)0 DECAY MODESMode Fration (�i /�)�1 �+ K− seen
 (3000)0 BRANCHING RATIOS
 (3000)0 BRANCHING RATIOS
 (3000)0 BRANCHING RATIOS
 (3000)0 BRANCHING RATIOS�(�+ K−)/�total �1/��(�+ K−)/�total �1/��(�+ K−)/�total �1/��(�+ K−)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 17AH LHCB pp at 7, 8, 13 TeV
 (3000)0 REFERENCES
 (3000)0 REFERENCES
 (3000)0 REFERENCES
 (3000)0 REFERENCESAAIJ 17AH PRL 118 182001 R. Aaij et al. (LHCb Collab.)
(3050)0 I (JP ) = ?(??) Status: ∗∗∗
 (3050)0 MASS
 (3050)0 MASS
 (3050)0 MASS
 (3050)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3050.2±0.1±0.1±0.33050.2±0.1±0.1±0.33050.2±0.1±0.1±0.33050.2±0.1±0.1±0.3 970 1 AAIJ 17AH LHCB pp at 7, 8, 13 TeV1The third error is the unertainty on the �+ mass. (AAIJ 17AH gave +0.3
−0.5 MeV here,but as of 2018 it is ±0.3.) 
 (3050)0 WIDTH
 (3050)0 WIDTH
 (3050)0 WIDTH
 (3050)0 WIDTHVALUE (MeV) CL% DOCUMENT ID TECN COMMENT

<1.2<1.2<1.2<1.2 95 AAIJ 17AH LHCB pp at 7, 8, 13 TeV
 (3050)0 DECAY MODES
 (3050)0 DECAY MODES
 (3050)0 DECAY MODES
 (3050)0 DECAY MODESMode Fration (�i /�)�1 �+ K− seen
 (3050)0 BRANCHING RATIOS
 (3050)0 BRANCHING RATIOS
 (3050)0 BRANCHING RATIOS
 (3050)0 BRANCHING RATIOS�(�+ K−)/�total �1/��(�+ K−)/�total �1/��(�+ K−)/�total �1/��(�+ K−)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 17AH LHCB pp at 7, 8, 13 TeV
 (3050)0 REFERENCES
 (3050)0 REFERENCES
 (3050)0 REFERENCES
 (3050)0 REFERENCESAAIJ 17AH PRL 118 182001 R. Aaij et al. (LHCb Collab.)
(3065)0 I (JP ) = ?(??) Status: ∗∗∗
 (3065)0 MASS
 (3065)0 MASS
 (3065)0 MASS
 (3065)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3065.6±0.1±0.3±0.33065.6±0.1±0.3±0.33065.6±0.1±0.3±0.33065.6±0.1±0.3±0.3 1.74k 1 AAIJ 17AH LHCB pp at 7, 8, 13 TeV

1The third error is the unertainty on the �+ mass. (AAIJ 17AH gave +0.3
−0.5 MeV here,but as of 2018 it is ±0.3.) 
 (3065)0 WIDTH
 (3065)0 WIDTH
 (3065)0 WIDTH
 (3065)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3.5±0.4±0.23.5±0.4±0.23.5±0.4±0.23.5±0.4±0.2 1.74k AAIJ 17AH LHCB pp at 7, 8, 13 TeV
 (3065)0 DECAY MODES
 (3065)0 DECAY MODES
 (3065)0 DECAY MODES
 (3065)0 DECAY MODESMode Fration (�i /�)�1 �+ K− seen
 (3065)0 BRANCHING RATIOS
 (3065)0 BRANCHING RATIOS
 (3065)0 BRANCHING RATIOS
 (3065)0 BRANCHING RATIOS�(�+ K−)/�total �1/��(�+ K−)/�total �1/��(�+ K−)/�total �1/��(�+ K−)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 17AH LHCB pp at 7, 8, 13 TeV
 (3065)0 REFERENCES
 (3065)0 REFERENCES
 (3065)0 REFERENCES
 (3065)0 REFERENCESAAIJ 17AH PRL 118 182001 R. Aaij et al. (LHCb Collab.)
(3090)0 I (JP ) = ?(??) Status: ∗∗∗
 (3090)0 MASS
 (3090)0 MASS
 (3090)0 MASS
 (3090)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3090.2±0.3±0.5±0.33090.2±0.3±0.5±0.33090.2±0.3±0.5±0.33090.2±0.3±0.5±0.3 2.0k 1 AAIJ 17AH LHCB pp at 7, 8, 13 TeV1The third error is the unertainty on the �+ mass. (AAIJ 17AH gave +0.3
−0.5 MeV here,but as of 2018 it is ±0.3.) 
 (3090)0 WIDTH
 (3090)0 WIDTH
 (3090)0 WIDTH
 (3090)0 WIDTHVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT8.7±1.0±0.88.7±1.0±0.88.7±1.0±0.88.7±1.0±0.8 2.0k AAIJ 17AH LHCB pp at 7, 8, 13 TeV
 (3090)0 DECAY MODES
 (3090)0 DECAY MODES
 (3090)0 DECAY MODES
 (3090)0 DECAY MODESMode Fration (�i /�)�1 �+ K− seen
 (3090)0 BRANCHING RATIOS
 (3090)0 BRANCHING RATIOS
 (3090)0 BRANCHING RATIOS
 (3090)0 BRANCHING RATIOS�(�+ K−)/�total �1/��(�+ K−)/�total �1/��(�+ K−)/�total �1/��(�+ K−)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 17AH LHCB pp at 7, 8, 13 TeV
 (3090)0 REFERENCES
 (3090)0 REFERENCES
 (3090)0 REFERENCES
 (3090)0 REFERENCESAAIJ 17AH PRL 118 182001 R. Aaij et al. (LHCb Collab.)
(3120)0 I (JP ) = ?(??) Status: ∗∗∗
 (3120)0 MASS
 (3120)0 MASS
 (3120)0 MASS
 (3120)0 MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3119.1±0.3±0.9±0.33119.1±0.3±0.9±0.33119.1±0.3±0.9±0.33119.1±0.3±0.9±0.3 480 1 AAIJ 17AH LHCB pp at 7, 8, 13 TeV1The third error is the unertainty on the �+ mass. (AAIJ 17AH gave +0.3
−0.5 MeV here,but as of 2018 it is ±0.3.) 
 (3120)0 WIDTH
 (3120)0 WIDTH
 (3120)0 WIDTH
 (3120)0 WIDTHVALUE (MeV) CL% DOCUMENT ID TECN COMMENT

<2.6<2.6<2.6<2.6 95 AAIJ 17AH LHCB pp at 7, 8, 13 TeV
 (3120)0 DECAY MODES
 (3120)0 DECAY MODES
 (3120)0 DECAY MODES
 (3120)0 DECAY MODESMode Fration (�i /�)�1 �+ K− seen
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(3120)0 
 (3120)0 BRANCHING RATIOS
 (3120)0 BRANCHING RATIOS
 (3120)0 BRANCHING RATIOS
 (3120)0 BRANCHING RATIOS�(�+ K−)/�total �1/��(�+ K−)/�total �1/��(�+ K−)/�total �1/��(�+ K−)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 17AH LHCB pp at 7, 8, 13 TeV
 (3120)0 REFERENCES
 (3120)0 REFERENCES
 (3120)0 REFERENCES
 (3120)0 REFERENCESAAIJ 17AH PRL 118 182001 R. Aaij et al. (LHCb Collab.)



1805180518051805See key on page 885 BaryonPartile Listings�+
cc,�++

ccDOUBLY CHARMED BARYONSDOUBLY CHARMED BARYONSDOUBLY CHARMED BARYONSDOUBLY CHARMED BARYONS(C = +2)(C = +2)(C = +2)(C = +2)�++
cc = u  , �+

cc = d   , 
+
cc = s  �+

cc
I (JP ) = ?(??) Status: ∗OMITTED FROM SUMMARY TABLEThis would presumably be an isospin-1/2 partile, a u �++

cc and ad �+
cc. However, opposed to the evidene ited below, the BABARexperiment has found no evidene for a �+

cc in a searh in �+ K−π+and �0 π+ modes, and no evidene of a �++
cc in �+ K−π+π+ and�0 π+π+ modes (AUBERT,B 06D). Nor have the BELLE (CHIS-TOV 06, KATO 14) or LHCb (AAIJ 13CD) experiments found anyevidene for this state. �+

cc MASS�+
cc MASS�+
cc MASS�+
cc MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3518.9±0.9 OUR AVERAGE3518.9±0.9 OUR AVERAGE3518.9±0.9 OUR AVERAGE3518.9±0.9 OUR AVERAGE3518 ±3 6 1 OCHERASHVI...05 SELX �− nuleus ≈ 600 GeV3519 ±1 16 2 MATTSON 02 SELX �− nuleus ≈ 600 GeV1OCHERASHVILI 05 laims \an exess of 5.62 events over ... 1.38 ± 0.13 events" for asigni�ane of 4.8 σ in pD+K− events.2MATTSON 02 laims \an exess of 15.9 events over an expeted bakground of 6.1± 0.5events, a statistial signi�ane of 6.3 σ" in the �+ K−π+ invariant-mass spetrum.The probability that the peak is a utuation inreases from 1.0× 10−6 to 1.1× 10−4when the number of bins searhed is onsidered.�+

cc MEAN LIFE�+
cc MEAN LIFE�+
cc MEAN LIFE�+
cc MEAN LIFEVALUE (10−15 s) CL% DOCUMENT ID TECN COMMENT

<33<33<33<33 90 MATTSON 02 SELX �− nuleus, ≈ 600 GeV�+
cc DECAY MODES�+
cc DECAY MODES�+
cc DECAY MODES�+
cc DECAY MODESMode�1 �+ K−π+�2 pD+K−�(pD+K−)/�(�+ K−π+) �2/�1�(pD+K−)/�(�+ K−π+) �2/�1�(pD+K−)/�(�+ K−π+) �2/�1�(pD+K−)/�(�+ K−π+) �2/�1VALUE EVTS DOCUMENT ID TECN COMMENT0.36±0.210.36±0.210.36±0.210.36±0.21 6 OCHERASHVI...05 SELX �− ≈ 600 GeV�+
cc REFERENCES�+
cc REFERENCES�+
cc REFERENCES�+
cc REFERENCESKATO 14 PR D89 052003 Y. Kato et al. (BELLE Collab.)AAIJ 13CD JHEP 1312 090 R. Aaij et al. (LHCb Collab.)AUBERT,B 06D PR D74 011103 B. Aubert et al. (BABAR Collab.)CHISTOV 06 PRL 97 162001 R. Chistov et al. (BELLE Collab.)OCHERASHVI...05 PL B628 18 A. Oherashvili et al. (FNAL SELEX Collab.)MATTSON 02 PRL 89 112001 M. Mattson et al. (FNAL SELEX Collab.)

�++
cc

I (JP ) = ?(??) Status: ∗∗∗A nerrow peak seen in 13 TeV pp ollisions in �+ K− 2π+ with asigni�ane of 12 standard deviations. Supported by measurementsat 8 TeV by the same ollaboration.�++
cc MASS�++
cc MASS�++
cc MASS�++
cc MASSVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT3621.40±0.72±0.27±0.143621.40±0.72±0.27±0.143621.40±0.72±0.27±0.143621.40±0.72±0.27±0.14 313 1 AAIJ 17BC LHCB pp at 13 TeV1The third error in AAIJ 17BC value is from the unertainty of the �+ mass. The widthof the signal is 6.6 ± 0.8 MeV, onsistent with the experimental resolution.�++

cc DECAY MODES�++
cc DECAY MODES�++
cc DECAY MODES�++
cc DECAY MODESMode Fration (�i /�)�1 �+ K−π+π+ seen�(�+ K−π+π+)/�total �1/��(�+ K−π+π+)/�total �1/��(�+ K−π+π+)/�total �1/��(�+ K−π+π+)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 17BC LHCB pp at 13 TeV�++
cc REFERENCES�++
cc REFERENCES�++
cc REFERENCES�++
cc REFERENCESAAIJ 17BC PRL 119 112001 R. Aaij et al. (LHCb Collab.)



1806180618061806Baryon Partile Listings�0b BOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONS(B = −1)(B = −1)(B = −1)(B = −1)�0b = ud b, � 0b = u s b, �−b = d s b, 
−b = s s b�0b I (JP ) = 0(12+) Status: ∗∗∗In the quark model, a �0b is an isospin-0 ud b state. The lowest �0bought to have JP = 1/2+. None of I, J, or P have atually beenmeasured. �0b MASS�0b MASS�0b MASS�0b MASSm�0bm�0bm�0bm�0bVALUE (MeV) EVTS DOCUMENT ID TECN COMMENT5619.60± 0.17 OUR AVERAGE5619.60± 0.17 OUR AVERAGE5619.60± 0.17 OUR AVERAGE5619.60± 0.17 OUR AVERAGE5619.62± 0.16± 0.13 1 AAIJ 17AMLHCB pp at 7, 8 TeV5619.30± 0.34 2 AAIJ 14AA LHCB pp at 7 TeV5620.15± 0.31± 0.47 3 AALTONEN 14B CDF pp at 1.96 TeV5619.7 ± 0.7 ± 1.1 3 AAD 13U ATLS pp at 7 TeV5621 ± 4 ± 3 4 ABE 97B CDF pp at 1.8 TeV5668 ± 16 ± 8 4 5 ABREU 96N DLPH e+ e− → Z5614 ± 21 ± 4 4 5 BUSKULIC 96L ALEP e+ e− → Z
• • • We do not use the following data for averages, �ts, limits, et. • • •5619.65± 0.17± 0.17 6 AAIJ 16Y LHCB Repl. by AAIJ 17AM5619.44± 0.13± 0.38 3 AAIJ 13AV LHCB Repl. by AAIJ 17AM5619.19± 0.70± 0.30 3 AAIJ 12E LHCB Repl. by AAIJ 13AV5619.7 ± 1.2 ± 1.2 7 ACOSTA 06 CDF Repl. by AALTO-NEN 14Bnot seen 8 ABE 93B CDF Repl. by ABE 97B5640 ± 50 ±30 16 9 ALBAJAR 91E UA1 pp 630 GeV5640 +100

−210 52 BARI 91 SFM �0b → pD0π−5650 +150
−200 90 BARI 91 SFM �0b → �+ π+π−π−1Uses �0b → χ1 pK−, �0b → χ2 pK−, �0b → J/ψ�, �0b → pψ(2S)K−, �0b →pJ/ψπ+ π−K−, and �0b → pJ/ψK− deays.2Uses exlusively reonstruted �nal states �0b → �+ D−s , �+ D− and B0 → D+D−sdeays. The unertainty inludes both statistial and systemati ontributions.3Uses �0b → J/ψ� fully reonstruted deays.4ABE 97B observed 38 events with a bakground of 18 ± 1.6 events in the mass range5.60{5.65 GeV/2, a signi�ane of > 3.4 standard deviations.5Uses 4 fully reonstruted �b events.6Uses �0b → pψ(2S)K−, �0b → pJ/ψπ+ π−K−, and �0b → pJ/ψK− deays.7Uses exlusively reonstruted �nal states ontaining a J/ψ → µ+µ− deays.8ABE 93B states that, based on the signal laimed by ALBAJAR 91E, CDF should havefound 30 ± 23 �0b → J/ψ(1S)� events. Instead, CDF found not more than 2 events.9ALBAJAR 91E laims 16 ± 5 events above a bakground of 9 ± 1 events, a signi�aneof about 5 standard deviations.m�0b − mB0m�0b − mB0m�0b − mB0m�0b − mB0VALUE (MeV) DOCUMENT ID TECN COMMENT339.2±1.4±0.1339.2±1.4±0.1339.2±1.4±0.1339.2±1.4±0.1 1 ACOSTA 06 CDF pp at 1.96 TeV1Uses exlusively reonstruted �nal states ontaining J/ψ → µ+µ− deays.m�0b − mB+m�0b − mB+m�0b − mB+m�0b − mB+VALUE (MeV) DOCUMENT ID TECN COMMENT339.72±0.28 OUR AVERAGE339.72±0.28 OUR AVERAGE339.72±0.28 OUR AVERAGE339.72±0.28 OUR AVERAGE339.72±0.24±0.18 1 AAIJ 14AA LHCB pp at 7 TeV339.71±0.71±0.09 2 AAIJ 12E LHCB pp at 7 TeV1Uses exlusively reonstruted �nal states �0b → �+ D−s , �+ D− and B0 → D+D−sdeays.2Uses exlusively reonstruted �nal states ontaining J/ψ → µ+µ− deays.�0b MEAN LIFE�0b MEAN LIFE�0b MEAN LIFE�0b MEAN LIFESee b-baryon Admixture setion for data on b-baryon mean life averageover speies of b-baryon partiles.\OUR EVALUATION" is an average using resaled values of thedata listed below. The average and resaling were performed bythe Heavy Flavor Averaging Group (HFLAV) and are desribed athttp://www.sla.stanford.edu/xorg/hav/. The averaging/resaling pro-edure takes into aount orrelations between the measurements andasymmetri lifetime errors.VALUE (10−12 s) EVTS DOCUMENT ID TECN COMMENT1.470±0.010 OUR EVALUATION1.470±0.010 OUR EVALUATION1.470±0.010 OUR EVALUATION1.470±0.010 OUR EVALUATION1.415±0.027±0.006 1 AAIJ 14E LHCB pp at 7 TeV1.479±0.009±0.010 2 AAIJ 14U LHCB pp at 7, 8 TeV1.565±0.035±0.020 1 AALTONEN 14B CDF pp at 1.96 TeV

1.449±0.036±0.017 1 AAD 13U ATLS pp at 7 TeV1.503±0.052±0.031 1 CHATRCHYAN13AC CMS pp at 7 TeV1.303±0.075±0.035 1 ABAZOV 12U D0 pp at 1.96 TeV1.401±0.046±0.035 3 AALTONEN 10B CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •1.482±0.018±0.012 4 AAIJ 13BB LHCB Repl. by AAIJ 14U1.537±0.045±0.014 1 AALTONEN 11 CDF Repl. by AALTONEN 14B1.218+0.130

−0.115±0.042 1 ABAZOV 07S D0 Repl. by ABAZOV 12U1.290+0.119
−0.110+0.087

−0.091 5 ABAZOV 07U D0 pp at 1.96 TeV1.593+0.083
−0.078±0.033 1 ABULENCIA 07A CDF Repl. by AALTONEN 111.22 +0.22
−0.18 ±0.04 1 ABAZOV 05C D0 Repl. by ABAZOV 07S1.11 +0.19
−0.18 ±0.05 6 ABREU 99W DLPH e+ e− → Z1.29 +0.24
−0.22 ±0.06 6 ACKERSTAFF 98G OPAL e+ e− → Z1.21 ±0.11 6 BARATE 98D ALEP e+ e− → Z1.32 ±0.15 ±0.07 7 ABE 96M CDF pp at 1.8 TeV1.19 +0.21
−0.18 +0.07

−0.08 ABREU 96D DLPH Repl. by ABREU 99W1.14 +0.22
−0.19 ±0.07 69 AKERS 95K OPAL Repl. by ACKERSTAFF 98G1.02 +0.23
−0.18 ±0.06 44 BUSKULIC 95L ALEP Repl. by BARATE 98D1Measured mean life using fully reonstruted �0b → J/ψ� deays.2Used �0b → J/ψpK− deays.3Measured mean life using fully reonstruted �0b → �+ π− deays.4Measured the lifetime ratio of deays �0b → J/ψpK− to B0 → J/ψπ+K− to be0.976 ± 0.012 ± 0.006 with τB0 = 1.519 ± 0.007 ps.5Measured using semileptoni deays �0b → �+ µνX and �+ → K0S p.6Measured using � ℓ− and �ℓ+ ℓ−.7 Exess � ℓ−, deay lengths.

τ �0b/τ �0bτ �0b/τ �0bτ �0b/τ �0bτ �0b/τ �0bVALUE DOCUMENT ID TECN COMMENT0.940±0.035±0.0060.940±0.035±0.0060.940±0.035±0.0060.940±0.035±0.006 1 AAIJ 14E LHCB pp at 7 TeV1Measured using �0b → J/ψ� deays.
τ �0b/τB0 MEAN LIFE RATIOτ �0b/τB0 MEAN LIFE RATIOτ �0b/τB0 MEAN LIFE RATIOτ �0b/τB0 MEAN LIFE RATIO

τ �0b/τB0 (diret measurements)τ �0b/τB0 (diret measurements)τ �0b/τB0 (diret measurements)τ �0b/τB0 (diret measurements)\OUR EVALUATION" has been obtained by the Heavy Flavor Averaging Group(HFLAV) by inluding both B0 and B+ deays.VALUE DOCUMENT ID TECN COMMENT0.964±0.007 OUR EVALUATION0.964±0.007 OUR EVALUATION0.964±0.007 OUR EVALUATION0.964±0.007 OUR EVALUATION0.969±0.010 OUR AVERAGE0.969±0.010 OUR AVERAGE0.969±0.010 OUR AVERAGE0.969±0.010 OUR AVERAGE Error inludes sale fator of 1.6. See the ideogram below.0.929±0.018±0.004 1 AAIJ 14E LHCB pp at 7 TeV0.974±0.006±0.004 2 AAIJ 14U LHCB pp at 7, 8 TeV0.960±0.025±0.016 3 AAD 13U ATLS pp at 7 TeV0.864±0.052±0.033 4,5 ABAZOV 12U D0 pp at 1.96 TeV1.020±0.030±0.008 4 AALTONEN 11 CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •0.976±0.012±0.006 6 AAIJ 13BB LHCB Repl. by AAIJ 14U0.811+0.096

−0.087±0.034 4,5 ABAZOV 07S D0 Repl. by ABAZOV 12U1.041±0.057 7 ABULENCIA 07A CDF Repl. by AALTONEN 110.87 +0.17
−0.14 ±0.03 7 ABAZOV 05C D0 Repl. by ABAZOV 07S

WEIGHTED AVERAGE
0.969±0.010 (Error scaled by 1.6)

AALTONEN 11 CDF 2.7
ABAZOV 12U D0
AAD 13U ATLS 0.1
AAIJ 14U LHCB 0.5
AAIJ 14E LHCB 4.6

χ2

       8.0
(Confidence Level = 0.046)

0.8 0.9 1 1.1 1.2

τ�0b/τB0 (diret measurements)



1807180718071807See key on page 885 Baryon Partile Listings�0b1Measured using �0b → J/ψ� and B0 → J/ψK∗0 deays.2Used �0b → J/ψpK− and B0 → J/ψK∗(892)0 deays.3Measured with �0b → J/ψ(µ+ µ−) �0(pπ−) deays.4Uses fully reonstruted �b → J/ψ� deays.5Uses B0 → J/ψK0S deays for denominator.6Measures 1/τ�0b − 1/τB0 and uses τB0 = 1.519 ± 0.007 ps to extrat lifetime ratio.7Measured mean life ratio using fully reonstruted deays.�0b DECAY MODES�0b DECAY MODES�0b DECAY MODES�0b DECAY MODESThe branhing frations B(b -baryon → �ℓ− νℓ anything) and B(�0b →�+ ℓ− νℓ anything) are not pure measurements beause the underlyingmeasured produts of these with B(b → b -baryon) were used to determineB(b → b -baryon), as desribed in the note \Prodution and Deay ofb-Flavored Hadrons."For inlusive branhing frations, e.g., �b → � anything, the valuesusually are multipliities, not branhing frations. They an be greaterthan one. Sale fator/Mode Fration (�i /�) Con�dene level�1 J/ψ(1S)�× B(b → �0b) ( 5.8 ±0.8 ) × 10−5�2 J/ψ(1S)��3 ψ(2S)��4 pD0π− ( 6.3 ±0.7 ) × 10−4�5 � (2860)+π−, �+ → D0 p�6 � (2880)+π−, �+ → D0 p�7 � (2940)+π−, �+ → D0 p�8 pD0K− ( 4.6 ±0.8 ) × 10−5�9 pJ/ψπ− ( 2.6 +0.5
−0.4 )× 10−5�10 pπ− J/ψ, J/ψ → µ+µ− ( 1.6 ±0.8 ) × 10−6�11 pJ/ψK− ( 3.2 +0.6
−0.5 )× 10−4�12 P (4380)+K−, P → pJ/ψ [a℄ ( 2.7 ±1.4 ) × 10−5�13 P (4450)+K−, P → pJ/ψ [a℄ ( 1.3 ±0.4 ) × 10−5�14 χ1(1P)pK− ( 7.6 +1.5
−1.3 )× 10−5�15 χ2(1P)pK− ( 7.9 +1.6
−1.4 )× 10−5�16 pJ/ψ(1S)π+π−K− ( 6.6 +1.3
−1.1 )× 10−5�17 pψ(2S)K− ( 6.6 +1.2
−1.0 )× 10−5�18 pK0π− ( 1.3 ±0.4 ) × 10−5�19 pK0K− < 3.5 × 10−6 CL=90%�20 �+ π− ( 4.9 ±0.4 ) × 10−3 S=1.2�21 �+ K− ( 3.59±0.30) × 10−4 S=1.2�22 �+ a1(1260)− seen�23 �+ D− ( 4.6 ±0.6 ) × 10−4�24 �+ D−s ( 1.10±0.10) %�25 �+ π+π−π− ( 7.7 ±1.1 ) × 10−3 S=1.1�26 � (2595)+π− , � (2595)+ →�+ π+π−

( 3.4 ±1.5 ) × 10−4�27 � (2625)+π− , � (2625)+ →�+ π+π−
( 3.3 ±1.3 ) × 10−4�28 � (2455)0π+π− , �0 →�+ π−
( 5.7 ±2.2 ) × 10−4�29 � (2455)++π−π− , �++ →�+ π+ ( 3.2 ±1.6 ) × 10−4�30 �K02π+ 2π−�31 �+ ℓ−νℓ anything [b℄ (10.3 ±2.1 ) %�32 �+ ℓ−νℓ ( 6.2 +1.4

−1.3 ) %�33 �+ π+π− ℓ−νℓ ( 5.6 ±3.1 ) %�34 � (2595)+ ℓ−νℓ ( 7.9 +4.0
−3.5 )× 10−3�35 � (2625)+ ℓ−νℓ ( 1.3 +0.6
−0.5 ) %�36 � (2455)0π+ ℓ−νℓ�37 � (2455)++π− ℓ−νℓ�38 ph− [℄ < 2.3 × 10−5 CL=90%�39 pπ− ( 4.2 ±0.8 ) × 10−6�40 pK− ( 5.1 ±0.9 ) × 10−6�41 pD−s < 4.8 × 10−4 CL=90%�42 pµ−νµ ( 4.1 ±1.0 ) × 10−4

�43 �µ+µ− ( 1.08±0.28) × 10−6�44 pπ−µ+µ− ( 6.9 ±2.5 ) × 10−8�45 �γ < 1.3 × 10−3 CL=90%�46 �0η ( 9 +7
−5 )× 10−6�47 �0η′(958) < 3.1 × 10−6 CL=90%�48 �π+π− ( 4.6 ±1.9 ) × 10−6�49 �K+π− ( 5.7 ±1.2 ) × 10−6�50 �K+K− ( 1.61±0.23) × 10−5�51 �0φ ( 9.2 ±2.5 ) × 10−6�52 pπ−π+π−�53 pK−K+π−[a℄ P+ is a pentaquark-harmonium state.[b℄ Not a pure measurement. See note at head of �0b Deay Modes.[ ℄ Here h− means π− or K−.CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONAn overall �t to 10 branhing ratios uses 12 measurements andone onstraint to determine 7 parameters. The overall �t has a

χ2 = 10.7 for 6 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.x21 94x25 50 47x32 14 14 7x39 0 0 0 0x40 0 0 0 0 83x20 x21 x25 x32 x39�0b BRANCHING RATIOS�0b BRANCHING RATIOS�0b BRANCHING RATIOS�0b BRANCHING RATIOS�(J/ψ(1S)�×B(b→ �0b) )/�total �1/��(J/ψ(1S)�×B(b→ �0b) )/�total �1/��(J/ψ(1S)�×B(b→ �0b) )/�total �1/��(J/ψ(1S)�×B(b→ �0b) )/�total �1/�VALUE (units 10−5) EVTS DOCUMENT ID TECN COMMENT5.8 ± 0.8 OUR AVERAGE5.8 ± 0.8 OUR AVERAGE5.8 ± 0.8 OUR AVERAGE5.8 ± 0.8 OUR AVERAGE6.01± 0.60± 0.58±0.28 1 ABAZOV 11O D0 pp at 1.96 TeV4.7 ± 2.3 ± 0.2 2 ABE 97B CDF pp at 1.8 TeV

• • • We do not use the following data for averages, �ts, limits, et. • • •180 ±60 ±90 16 ALBAJAR 91E UA1 pp at 630 GeV1ABAZOV 11O uses B(B0 → J/ψK0S ) × B(b → B0) = (1.74 ± 0.08) × 10−4 toobtain the result. The (±0.08) × 10−4 unertainty of this produt is listed as the lastunertainty of the measurement, (±0.28)× 10−5.2ABE 97B reports [B(�0b → J/ψ�) × B(b → �0b)℄ / [B(B0 → J/ψK0S ) × B(b →B0)℄ = 0.27 ± 0.12± 0.05. We multiply by our best value B(B0 → J/ψK0S ) × B(b →B0) = (1.74 ± 0.08) × 10−4. Our �rst error is their experiment error and our seonderror is the systemati error from using our best value.�(ψ(2S)�)/�(J/ψ(1S)�) �3/�2�(ψ(2S)�)/�(J/ψ(1S)�) �3/�2�(ψ(2S)�)/�(J/ψ(1S)�) �3/�2�(ψ(2S)�)/�(J/ψ(1S)�) �3/�2VALUE DOCUMENT ID TECN COMMENT0.50±0.03±0.020.50±0.03±0.020.50±0.03±0.020.50±0.03±0.02 1 AAD 15CH ATLS pp at 8 TeV1AAD 15CH uses B(J/ψ → µ+µ−) = (5.961 ± 0.033) × 10−2 (PDG 14). AndB(ψ(2S) → µ+µ−) = (7.89 ± 0.17) × 10−3 (PDG 14) is used assuming leptonuniversality.�(pD0π−)/�total �4/��(pD0π−)/�total �4/��(pD0π−)/�total �4/��(pD0π−)/�total �4/�VALUE EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 52 BARI 91 SFM D0 → K−π+seen BASILE 81 SFM D0 → K−π+�(� (2860)+π−, �+ → D0 p)/�(� (2880)+π−, �+ → D0 p) �5/�6�(� (2860)+π−, �+ → D0 p)/�(� (2880)+π−, �+ → D0 p) �5/�6�(� (2860)+π−, �+ → D0 p)/�(� (2880)+π−, �+ → D0 p) �5/�6�(� (2860)+π−, �+ → D0 p)/�(� (2880)+π−, �+ → D0 p) �5/�6VALUE DOCUMENT ID TECN COMMENT4.54+0.51

−0.39+0.21
−0.594.54+0.51

−0.39+0.21
−0.594.54+0.51

−0.39+0.21
−0.594.54+0.51

−0.39+0.21
−0.59 AAIJ 17S LHCB pp at 7, 8 TeV�(� (2940)+π−, �+ → D0 p)/�(� (2880)+π−, �+ → D0 p) �7/�6�(� (2940)+π−, �+ → D0 p)/�(� (2880)+π−, �+ → D0 p) �7/�6�(� (2940)+π−, �+ → D0 p)/�(� (2880)+π−, �+ → D0 p) �7/�6�(� (2940)+π−, �+ → D0 p)/�(� (2880)+π−, �+ → D0 p) �7/�6VALUE DOCUMENT ID TECN COMMENT0.83+0.31

−0.10+0.18
−0.430.83+0.31

−0.10+0.18
−0.430.83+0.31

−0.10+0.18
−0.430.83+0.31

−0.10+0.18
−0.43 AAIJ 17S LHCB pp at 7, 8 TeV�(pD0K−)/�(pD0π−) �8/�4�(pD0K−)/�(pD0π−) �8/�4�(pD0K−)/�(pD0π−) �8/�4�(pD0K−)/�(pD0π−) �8/�4VALUE (units 10−2) DOCUMENT ID TECN COMMENT7.3±0.8+0.5

−0.67.3±0.8+0.5
−0.67.3±0.8+0.5
−0.67.3±0.8+0.5
−0.6 AAIJ 14H LHCB pp at 7 TeV



1808180818081808BaryonPartile Listings�0b�(χ1(1P)pK−)/�(pJ/ψK−) �14/�11�(χ1(1P)pK−)/�(pJ/ψK−) �14/�11�(χ1(1P)pK−)/�(pJ/ψK−) �14/�11�(χ1(1P)pK−)/�(pJ/ψK−) �14/�11VALUE DOCUMENT ID TECN COMMENT0.239±0.019±0.0070.239±0.019±0.0070.239±0.019±0.0070.239±0.019±0.007 1 AAIJ 17AMLHCB pp at 7, 8 TeV1AAIJ 17AM reports 0.242 ± 0.014 ± 0.016 from a measurement of [�(�0b →
χ1(1P)pK−)/�(�0b → pJ/ψK−)℄ × [B(χ1(1P) → γ J/ψ(1S))℄ assumingB(χ1(1P) → γ J/ψ(1S)) = (33.9 ± 1.2)× 10−2, whih we resale to our best valueB(χ1(1P) → γ J/ψ(1S)) = (34.3 ± 1.0)× 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(χ2(1P)pK−)/�(pJ/ψK−) �15/�11�(χ2(1P)pK−)/�(pJ/ψK−) �15/�11�(χ2(1P)pK−)/�(pJ/ψK−) �15/�11�(χ2(1P)pK−)/�(pJ/ψK−) �15/�11VALUE DOCUMENT ID TECN COMMENT0.250±0.025±0.0070.250±0.025±0.0070.250±0.025±0.0070.250±0.025±0.007 1 AAIJ 17AMLHCB pp at 7, 8 TeV1AAIJ 17AM reports 0.248 ± 0.02 ± 0.017 from a measurement of [�(�0b →
χ2(1P)pK−)/�(�0b → pJ/ψK−)℄ × [B(χ2(1P) → γ J/ψ(1S))℄ assumingB(χ2(1P) → γ J/ψ(1S)) = (19.2 ± 0.7)× 10−2, whih we resale to our best valueB(χ2(1P) → γ J/ψ(1S)) = (19.0 ± 0.5)× 10−2. Our �rst error is their experiment'serror and our seond error is the systemati error from using our best value.�(pJ/ψπ−

)/�(pJ/ψK−) �9/�11�(pJ/ψπ−
)/�(pJ/ψK−) �9/�11�(pJ/ψπ−
)/�(pJ/ψK−) �9/�11�(pJ/ψπ−
)/�(pJ/ψK−) �9/�11VALUE (units 10−2) DOCUMENT ID TECN COMMENT8.24±0.25±0.428.24±0.25±0.428.24±0.25±0.428.24±0.25±0.42 AAIJ 14K LHCB pp at 7, 8 TeV�(pJ/ψK−)/�total �11/��(pJ/ψK−)/�total �11/��(pJ/ψK−)/�total �11/��(pJ/ψK−)/�total �11/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT3.17±0.04+0.57

−0.453.17±0.04+0.57
−0.453.17±0.04+0.57
−0.453.17±0.04+0.57
−0.45 1 AAIJ 16A LHCB pp at 7, 8 TeV1AAIJ 16A reported the measurement of (3.17 ± 0.04 ± 0.07 ± 0.34+0.45

−0.28) × 10−4where the �rst unertainty is statistial, the seond is systemati, the third is due to thebranhing fration of B0 → J/ψK∗(892)0, and the fourth is due to the knowledge off�b/fd. We ombined in quadrature seond to fourth unertainties to a total systematiunertainty.�(P (4380)+K−, P → pJ/ψ)/�total �12/��(P (4380)+K−, P → pJ/ψ)/�total �12/��(P (4380)+K−, P → pJ/ψ)/�total �12/��(P (4380)+K−, P → pJ/ψ)/�total �12/�P+ is a pentaquark-harmonium state.VALUE (units 10−5) DOCUMENT ID TECN COMMENT2.66±0.22+1.41
−1.382.66±0.22+1.41
−1.382.66±0.22+1.41
−1.382.66±0.22+1.41
−1.38 1 AAIJ 16A LHCB pp at 7, 8 TeV1AAIJ 16 total systemati inludes the unertainties on f(P+ ) and B(�b → pJ/ψK−).�(P (4450)+K−, P → pJ/ψ)/�total �13/��(P (4450)+K−, P → pJ/ψ)/�total �13/��(P (4450)+K−, P → pJ/ψ)/�total �13/��(P (4450)+K−, P → pJ/ψ)/�total �13/�P+ is a pentaquark-harmonium state.VALUE (units 10−5) DOCUMENT ID TECN COMMENT1.30±0.16+0.42
−0.391.30±0.16+0.42
−0.391.30±0.16+0.42
−0.391.30±0.16+0.42
−0.39 1 AAIJ 16A LHCB pp at 7, 8 TeV1AAIJ 16 total systemati inludes the unertainties on f(P+ ) and B(�b → pJ/ψK−).�(pJ/ψ(1S)π+π−K−)/�(pJ/ψK−) �16/�11�(pJ/ψ(1S)π+π−K−)/�(pJ/ψK−) �16/�11�(pJ/ψ(1S)π+π−K−)/�(pJ/ψK−) �16/�11�(pJ/ψ(1S)π+π−K−)/�(pJ/ψK−) �16/�11VALUE DOCUMENT ID TECN COMMENT0.2086±0.0096±0.01340.2086±0.0096±0.01340.2086±0.0096±0.01340.2086±0.0096±0.0134 1 AAIJ 16Y LHCB pp at 7, 8 TeV1Exludes ψ(2S) → J/ψπ+ π−.�(pψ(2S)K−)/�(pJ/ψK−) �17/�11�(pψ(2S)K−)/�(pJ/ψK−) �17/�11�(pψ(2S)K−)/�(pJ/ψK−) �17/�11�(pψ(2S)K−)/�(pJ/ψK−) �17/�11VALUE DOCUMENT ID TECN COMMENT0.2070±0.0076±0.00590.2070±0.0076±0.00590.2070±0.0076±0.00590.2070±0.0076±0.0059 1 AAIJ 16Y LHCB pp at 7, 8 TeV1AAIJ 16Y reports a measurement of 0.2070 ± 0.0076 ± 0.0046 ± 0.0037 where the thirdunertainty is due to the knowledge of J/ψ and ψ(2S) branhing frations. We haveombined both systemati unertainties in quadrature.�(pK0π−)/�total �18/��(pK0π−)/�total �18/��(pK0π−)/�total �18/��(pK0π−)/�total �18/�VALUE (units 10−5) DOCUMENT ID TECN COMMENT1.26±0.19±0.361.26±0.19±0.361.26±0.19±0.361.26±0.19±0.36 1 AAIJ 14Q LHCB pp at 7 TeV1Used the normalizing mode branhing fration value of B(B0 → K0π+π−) = (4.96 ±0.20) × 10−5.�(pK0K−)/�total �19/��(pK0K−)/�total �19/��(pK0K−)/�total �19/��(pK0K−)/�total �19/�VALUE CL% DOCUMENT ID TECN COMMENT

<3.5× 10−6<3.5× 10−6<3.5× 10−6<3.5× 10−6 90 AAIJ 14Q LHCB pp at 7 TeV�(�+ π−
)/�total �20/��(�+ π−
)/�total �20/��(�+ π−
)/�total �20/��(�+ π−
)/�total �20/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT4.9 ±0.4 OUR FIT4.9 ±0.4 OUR FIT4.9 ±0.4 OUR FIT4.9 ±0.4 OUR FIT Error inludes sale fator of 1.2.4.9 ±0.5 OUR AVERAGE4.9 ±0.5 OUR AVERAGE4.9 ±0.5 OUR AVERAGE4.9 ±0.5 OUR AVERAGE Error inludes sale fator of 1.5.4.57+0.31

−0.30±0.23 1 AAIJ 14I LHCB pp at 7 TeV5.97±0.28±0.81 2 AAIJ 14Q LHCB pp at 7 TeV8.8 ±2.8 ±1.5 3 ABULENCIA 07B CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 3 ABREU 96N DLPH �+ → pK−π+seen 4 BUSKULIC 96L ALEP �+ → pK−π+,pK0, �π+π+π−

1AAIJ 14I reports (4.30 ± 0.03+0.12
−0.11 ± 0.26 ± 0.21) × 10−3 from a measurement of[�(�0b → �+ π−

)/�total℄× [B(B0 → D−π+)℄ assuming B(B0 → D−π+) = (2.68±0.13)× 10−3, whih we resale to our best value B(B0 → D−π+) = (2.52 ± 0.13)×10−3. Our �rst error is their experiment's error and our seond error is the systematierror from using our best value. Uses information on fbaryon/fd from measurement insemileptoni deays by the same authors.2Obtained using the branhing fration of �+ → pK−π+ deay.3The result is obtained from (fbaryon/fd) (B(�0b → �+ π−)/B(B0 → D+π−)) =0.82 ± 0.08 ± 0.11 ± 0.22, assuming fbaryon/fd = 0.25 ± 0.04 and B(B0 → D+π−)= (2.68 ± 0.13) × 10−3.�(pD0π−)/�(�+ π−
) �4/�20�(pD0π−)/�(�+ π−
) �4/�20�(pD0π−)/�(�+ π−
) �4/�20�(pD0π−)/�(�+ π−
) �4/�20VALUE DOCUMENT ID TECN COMMENT0.129±0.007±0.0070.129±0.007±0.0070.129±0.007±0.0070.129±0.007±0.007 1 AAIJ 14H LHCB pp at 7 TeV1AAIJ 14H reports [�(�0b → pD0π−)/�(�0b → �+ π−

)℄ × [B(D0 → K−π+)℄ /[B(�+ → pK−π+)℄ = (8.06 ± 0.23 ± 0.35) × 10−2 whih we multiply or divide byour best values B(D0 → K−π+) = (3.89 ± 0.04) × 10−2, B(�+ → pK−π+) =(6.23 ± 0.33)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best values.�(�+ K−)/�total �21/��(�+ K−)/�total �21/��(�+ K−)/�total �21/��(�+ K−)/�total �21/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT3.59±0.30 OUR FIT3.59±0.30 OUR FIT3.59±0.30 OUR FIT3.59±0.30 OUR FIT Error inludes sale fator of 1.2.3.55±0.44±0.503.55±0.44±0.503.55±0.44±0.503.55±0.44±0.50 1 AAIJ 14Q LHCB pp at 7 TeV1Obtained using the branhing fration of �+ → pK−π+ deay.�(�+ K−)/�(�+ π−
) �21/�20�(�+ K−)/�(�+ π−
) �21/�20�(�+ K−)/�(�+ π−
) �21/�20�(�+ K−)/�(�+ π−
) �21/�20VALUE (units 10−2) DOCUMENT ID TECN COMMENT7.31±0.22 OUR FIT7.31±0.22 OUR FIT7.31±0.22 OUR FIT7.31±0.22 OUR FIT7.31±0.16±0.167.31±0.16±0.167.31±0.16±0.167.31±0.16±0.16 AAIJ 14H LHCB pp at 7 TeV�(�+ a1(1260)−)/�total �22/��(�+ a1(1260)−)/�total �22/��(�+ a1(1260)−)/�total �22/��(�+ a1(1260)−)/�total �22/�VALUE EVTS DOCUMENT ID TECN COMMENTseenseenseenseen 1 ABREU 96N DLPH �+ → pK−π+, a−1 →

ρ0π− → π+π−π−�(�+ D−s )/�total �24/��(�+ D−s )/�total �24/��(�+ D−s )/�total �24/��(�+ D−s )/�total �24/�VALUE (units 10−2) DOCUMENT ID TECN COMMENT1.1±0.11.1±0.11.1±0.11.1±0.1 1 AAIJ 14AA LHCB pp at 7 TeV1Uses B(B0 → D+D−s ) = (7.2 ± 0.8) × 10−3 and their measured B(�0b →�+ π−))/B(B0 → D+π−) values.�(�+ D−)/�(�+ D−s ) �23/�24�(�+ D−)/�(�+ D−s ) �23/�24�(�+ D−)/�(�+ D−s ) �23/�24�(�+ D−)/�(�+ D−s ) �23/�24VALUE DOCUMENT ID TECN COMMENT0.042±0.003±0.0030.042±0.003±0.0030.042±0.003±0.0030.042±0.003±0.003 AAIJ 14AA LHCB pp at 7 TeV�(�+ π+π−π−
)/�total �25/��(�+ π+π−π−
)/�total �25/��(�+ π+π−π−
)/�total �25/��(�+ π+π−π−
)/�total �25/�VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT7.7±1.1 OUR FIT7.7±1.1 OUR FIT7.7±1.1 OUR FIT7.7±1.1 OUR FIT Error inludes sale fator of 1.1.14.9+3.8

−3.2±1.214.9+3.8
−3.2±1.214.9+3.8
−3.2±1.214.9+3.8
−3.2±1.2 1 AALTONEN 12A CDF pp at 1.96 TeV

• • • We do not use the following data for averages, �ts, limits, et. • • •seen 90 BARI 91 SFM �+ → pK−π+1AALTONEN 12A reports [�(�0b → �+ π+π−π−
)/�total℄ / [B(�0b → �+ π−)℄ =3.04 ± 0.33+0.70

−0.55 whih we multiply by our best value B(�0b → �+ π−) = (4.9 ±0.4) × 10−3. Our �rst error is their experiment's error and our seond error is thesystemati error from using our best value.�(�+ π+π−π−
)/�(�+ π−

) �25/�20�(�+ π+π−π−
)/�(�+ π−

) �25/�20�(�+ π+π−π−
)/�(�+ π−

) �25/�20�(�+ π+π−π−
)/�(�+ π−

) �25/�20VALUE DOCUMENT ID TECN COMMENT1.56±0.21 OUR FIT1.56±0.21 OUR FIT1.56±0.21 OUR FIT1.56±0.21 OUR FIT1.43±0.16±0.131.43±0.16±0.131.43±0.16±0.131.43±0.16±0.13 AAIJ 11E LHCB pp at 7 TeV�(� (2595)+π− , � (2595)+ → �+ π+π−
)/�(�+ π+π−π−

) �26/�25�(� (2595)+π− , � (2595)+ → �+ π+π−
)/�(�+ π+π−π−

) �26/�25�(� (2595)+π− , � (2595)+ → �+ π+π−
)/�(�+ π+π−π−

) �26/�25�(� (2595)+π− , � (2595)+ → �+ π+π−
)/�(�+ π+π−π−

) �26/�25VALUE (units 10−2) DOCUMENT ID TECN COMMENT4.4±1.7+0.6
−0.44.4±1.7+0.6
−0.44.4±1.7+0.6
−0.44.4±1.7+0.6
−0.4 AAIJ 11E LHCB pp at 7 TeV�(� (2625)+π− , � (2625)+ → �+ π+π−

)/�(�+ π+π−π−
) �27/�25�(� (2625)+π− , � (2625)+ → �+ π+π−

)/�(�+ π+π−π−
) �27/�25�(� (2625)+π− , � (2625)+ → �+ π+π−

)/�(�+ π+π−π−
) �27/�25�(� (2625)+π− , � (2625)+ → �+ π+π−

)/�(�+ π+π−π−
) �27/�25VALUE (units 10−2) DOCUMENT ID TECN COMMENT4.3±1.5±0.44.3±1.5±0.44.3±1.5±0.44.3±1.5±0.4 AAIJ 11E LHCB pp at 7 TeV�(� (2455)0π+π− ,�0 → �+ π−

)/�(�+ π+π−π−
) �28/�25�(� (2455)0π+π− ,�0 → �+ π−

)/�(�+ π+π−π−
) �28/�25�(� (2455)0π+π− ,�0 → �+ π−

)/�(�+ π+π−π−
) �28/�25�(� (2455)0π+π− ,�0 → �+ π−

)/�(�+ π+π−π−
) �28/�25VALUE (units 10−2) DOCUMENT ID TECN COMMENT7.4±2.4±1.27.4±2.4±1.27.4±2.4±1.27.4±2.4±1.2 AAIJ 11E LHCB pp at 7 TeV�(� (2455)++π−π− ,�++ → �+ π+)/�(�+ π+π−π−

) �29/�25�(� (2455)++π−π− ,�++ → �+ π+)/�(�+ π+π−π−
) �29/�25�(� (2455)++π−π− ,�++ → �+ π+)/�(�+ π+π−π−
) �29/�25�(� (2455)++π−π− ,�++ → �+ π+)/�(�+ π+π−π−
) �29/�25VALUE (units 10−2) DOCUMENT ID TECN COMMENT4.2±1.8±0.74.2±1.8±0.74.2±1.8±0.74.2±1.8±0.7 AAIJ 11E LHCB pp at 7 TeV



1809180918091809See key on page 885 BaryonPartile Listings�0b�(�K02π+ 2π−)/�total �30/��(�K02π+ 2π−)/�total �30/��(�K02π+ 2π−)/�total �30/��(�K02π+ 2π−)/�total �30/�VALUE EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 4 1 ARENTON 86 FMPS �K0S 2π+2π−1See the footnote to the ARENTON 86 mass value.�(�+ ℓ−νℓ anything)/�total �31/��(�+ ℓ−νℓ anything)/�total �31/��(�+ ℓ−νℓ anything)/�total �31/��(�+ ℓ−νℓ anything)/�total �31/�The values and averages in this setion serve only to show what values result if oneassumes our B(b → b -baryon). They annot be thought of as measurements sine theunderlying produt branhing frations were also used to determine B(b → b -baryon)as desribed in the note on \Prodution and Deay of b-Flavored Hadrons."VALUE EVTS DOCUMENT ID TECN COMMENT0.103±0.021 OUR AVERAGE0.103±0.021 OUR AVERAGE0.103±0.021 OUR AVERAGE0.103±0.021 OUR AVERAGE0.097±0.018±0.013 1 BARATE 98D ALEP e+ e− → Z0.13 +0.05

−0.04 ±0.02 29 2 ABREU 95S DLPH e+ e− → Z
• • • We do not use the following data for averages, �ts, limits, et. • • •0.085±0.021±0.011 55 3 BUSKULIC 95L ALEP Repl. by BARATE 98D0.17 ±0.06 ±0.02 21 4 BUSKULIC 92E ALEP �+ → pK−π+1BARATE 98D reports [�(�0b → �+ ℓ− νℓ anything)/�total℄ × [B(b → b -baryon)℄ =0.0086 ± 0.0007 ± 0.0014 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value. Measured using � ℓ− and �ℓ+ ℓ−.2ABREU 95S reports [�(�0b → �+ ℓ− νℓ anything)/�total℄ × [B(b → b -baryon)℄ =0.0118 ± 0.0026+0.0031

−0.0021 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value.3BUSKULIC 95L reports [�(�0b → �+ ℓ− νℓ anything)/�total℄ × [B(b → b -baryon)℄= 0.00755 ± 0.0014 ± 0.0012 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.4BUSKULIC 92E reports [�(�0b → �+ ℓ− νℓ anything)/�total℄ × [B(b → b -baryon)℄= 0.015 ± 0.0035 ± 0.0045 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value. Superseded by BUSKULIC 95L.�(�+ ℓ−νℓ
)/�total �32/��(�+ ℓ−νℓ
)/�total �32/��(�+ ℓ−νℓ
)/�total �32/��(�+ ℓ−νℓ
)/�total �32/�VALUE DOCUMENT ID TECN COMMENT0.062+0.014

−0.013 OUR FIT0.062+0.014
−0.013 OUR FIT0.062+0.014
−0.013 OUR FIT0.062+0.014
−0.013 OUR FIT0.050+0.011
−0.008+0.016

−0.0120.050+0.011
−0.008+0.016

−0.0120.050+0.011
−0.008+0.016

−0.0120.050+0.011
−0.008+0.016

−0.012 1 ABDALLAH 04A DLPH e+ e− → Z01Derived from a ombined likelihood and event rate �t to the distribution of the Isgur-Wise variable and using HQET. The slope of the form fator is measured to be ρ2 =2.03 ± 0.46+0.72
−1.00.�(�+ ℓ−νℓ

)/�(�+ π−
) �32/�20�(�+ ℓ−νℓ

)/�(�+ π−
) �32/�20�(�+ ℓ−νℓ

)/�(�+ π−
) �32/�20�(�+ ℓ−νℓ

)/�(�+ π−
) �32/�20VALUE DOCUMENT ID TECN COMMENT12.7+3.1

−2.7 OUR FIT12.7+3.1
−2.7 OUR FIT12.7+3.1
−2.7 OUR FIT12.7+3.1
−2.7 OUR FIT16.6±3.0+2.8

−3.616.6±3.0+2.8
−3.616.6±3.0+2.8
−3.616.6±3.0+2.8
−3.6 AALTONEN 09E CDF pp at 1.96 TeV�(�+ π+π− ℓ−νℓ

)/�total �33/��(�+ π+π− ℓ−νℓ
)/�total �33/��(�+ π+π− ℓ−νℓ
)/�total �33/��(�+ π+π− ℓ−νℓ
)/�total �33/�VALUE DOCUMENT ID TECN COMMENT0.056+0.031

−0.0300.056+0.031
−0.0300.056+0.031
−0.0300.056+0.031
−0.030 1 ABDALLAH 04A DLPH e+ e− → Z01Derived from the fration of �(�0b → �+ ℓ− νℓ) / ( �(�0b → �+ ℓ− νℓ) + �(�0b →�+ π+π− ℓ− νℓ) ) = 0.47+0.10

−0.08+0.07
−0.06.�(�+ ℓ−νℓ

)/[�(�+ ℓ−νℓ
)+�(�+ π+π− ℓ−νℓ

)] �32/(�32+�33)�(�+ ℓ−νℓ
)/[�(�+ ℓ−νℓ

)+�(�+ π+π− ℓ−νℓ
)] �32/(�32+�33)�(�+ ℓ−νℓ

)/[�(�+ ℓ−νℓ
)+�(�+ π+π− ℓ−νℓ

)] �32/(�32+�33)�(�+ ℓ−νℓ
)/[�(�+ ℓ−νℓ

)+�(�+ π+π− ℓ−νℓ
)] �32/(�32+�33)VALUE DOCUMENT ID TECN COMMENT0.47+0.10

−0.08+0.07
−0.060.47+0.10

−0.08+0.07
−0.060.47+0.10

−0.08+0.07
−0.060.47+0.10

−0.08+0.07
−0.06 ABDALLAH 04A DLPH e+ e− → Z0�(� (2595)+ ℓ−νℓ

)/�(�+ ℓ−νℓ
) �34/�32�(� (2595)+ ℓ−νℓ

)/�(�+ ℓ−νℓ
) �34/�32�(� (2595)+ ℓ−νℓ

)/�(�+ ℓ−νℓ
) �34/�32�(� (2595)+ ℓ−νℓ

)/�(�+ ℓ−νℓ
) �34/�32VALUE DOCUMENT ID TECN COMMENT0.126±0.033+0.047

−0.0380.126±0.033+0.047
−0.0380.126±0.033+0.047
−0.0380.126±0.033+0.047
−0.038 AALTONEN 09E CDF pp at 1.96 TeV�(� (2625)+ ℓ−νℓ

)/�(�+ ℓ−νℓ
) �35/�32�(� (2625)+ ℓ−νℓ

)/�(�+ ℓ−νℓ
) �35/�32�(� (2625)+ ℓ−νℓ

)/�(�+ ℓ−νℓ
) �35/�32�(� (2625)+ ℓ−νℓ

)/�(�+ ℓ−νℓ
) �35/�32VALUE DOCUMENT ID TECN COMMENT0.210±0.042+0.071

−0.0500.210±0.042+0.071
−0.0500.210±0.042+0.071
−0.0500.210±0.042+0.071
−0.050 AALTONEN 09E CDF pp at 1.96 TeV

[12�(� (2455)0π+ ℓ−νℓ
)+ 12�(� (2455)++π− ℓ−νℓ

)]/�(�+ ℓ−νℓ
)(12�36+12�37)/�32[12�(� (2455)0π+ ℓ−νℓ

)+ 12�(� (2455)++π− ℓ−νℓ
)]/�(�+ ℓ−νℓ

)(12�36+12�37)/�32[12�(� (2455)0π+ ℓ−νℓ
)+ 12�(� (2455)++π− ℓ−νℓ

)]/�(�+ ℓ−νℓ
)(12�36+12�37)/�32[12�(� (2455)0π+ ℓ−νℓ

)+ 12�(� (2455)++π− ℓ−νℓ
)]/�(�+ ℓ−νℓ

)(12�36+12�37)/�32VALUE DOCUMENT ID TECN COMMENT0.054±0.022+0.021
−0.0180.054±0.022+0.021
−0.0180.054±0.022+0.021
−0.0180.054±0.022+0.021
−0.018 AALTONEN 09E CDF pp at 1.96 TeV

�(ph−)/�total �38/��(ph−)/�total �38/��(ph−)/�total �38/��(ph−)/�total �38/�VALUE CL% DOCUMENT ID TECN COMMENT
<2.3× 10−5<2.3× 10−5<2.3× 10−5<2.3× 10−5 90 1 ACOSTA 05O CDF pp at 1.96 TeV1Assumes f� / fd = 0.25, and equal momentum distribution for �b and B mesons.�(pπ−)/�total �39/��(pπ−)/�total �39/��(pπ−)/�total �39/��(pπ−)/�total �39/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT4.2±0.8 OUR FIT4.2±0.8 OUR FIT4.2±0.8 OUR FIT4.2±0.8 OUR FIT3.7±0.8±0.53.7±0.8±0.53.7±0.8±0.53.7±0.8±0.5 1 AALTONEN 09C CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
<50 90 2 BUSKULIC 96V ALEP e+ e− → Z1AALTONEN 09C reports [�(�0b → pπ−)/�total℄ / [B(B0 → K+π−)℄ × [B(b →b -baryon)℄ / [B(b → B0)℄ = 0.042 ± 0.007 ± 0.006 whih we multiply or divideby our best values B(B0 → K+π−) = (1.96 ± 0.05) × 10−5, B(b → b -baryon)= (8.9 ± 1.2) × 10−2, B(b → B0) = (40.5 ± 0.6) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best values.2BUSKULIC 96V assumes PDG 96 prodution frations for B0, B+, Bs , b baryons.�(pK−)/�total �40/��(pK−)/�total �40/��(pK−)/�total �40/��(pK−)/�total �40/�VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT5.1±0.9 OUR FIT5.1±0.9 OUR FIT5.1±0.9 OUR FIT5.1±0.9 OUR FIT5.9±1.1±0.85.9±1.1±0.85.9±1.1±0.85.9±1.1±0.8 1 AALTONEN 09C CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
<360 90 2 ADAM 96D DLPH e+ e− → Z
< 50 90 3 BUSKULIC 96V ALEP e+ e− → Z1AALTONEN 09C reports [�(�0b → pK−)/�total℄ / [B(B0 → K+π−)℄ × [B(b →b -baryon)℄ / [B(b → B0)℄ = 0.066 ± 0.009 ± 0.008 whih we multiply or divideby our best values B(B0 → K+π−) = (1.96 ± 0.05) × 10−5, B(b → b -baryon)= (8.9 ± 1.2) × 10−2, B(b → B0) = (40.5 ± 0.6) × 10−2. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best values.2ADAM 96D assumes fB0 = fB− = 0.39 and fBs = 0.12.3BUSKULIC 96V assumes PDG 96 prodution frations for B0, B+, Bs , b baryons.�(pπ−)/�(pK−) �39/�40�(pπ−)/�(pK−) �39/�40�(pπ−)/�(pK−) �39/�40�(pπ−)/�(pK−) �39/�40VALUE DOCUMENT ID TECN COMMENT0.84±0.09 OUR FIT0.84±0.09 OUR FIT0.84±0.09 OUR FIT0.84±0.09 OUR FIT0.86±0.08±0.050.86±0.08±0.050.86±0.08±0.050.86±0.08±0.05 AAIJ 12AR LHCB pp at 7 TeV�(pD−s )/�total �41/��(pD−s )/�total �41/��(pD−s )/�total �41/��(pD−s )/�total �41/�VALUE CL% DOCUMENT ID TECN COMMENT
<4.8× 10−4<4.8× 10−4<4.8× 10−4<4.8× 10−4 90 AAIJ 14Q LHCB pp at 7 TeV�(pµ−νµ

)/�total �42/��(pµ−νµ
)/�total �42/��(pµ−νµ
)/�total �42/��(pµ−νµ
)/�total �42/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT4.1±1.04.1±1.04.1±1.04.1±1.0 1 AAIJ 15BG LHCB pp at 8 TeV1The ratio of B(�0b → pµ− νµ) to B(�0b → �+ µ− νµ) is measured within a restritedq2 region. Combined with theoretial alulations of the form fators and the previouslymeasured value of ∣∣Vb ∣∣, the �rst ∣∣Vub ∣∣ = (3.27 ± 0.15 ± 0.16 ± 0.06) × 10−3 mea-surement from the �b deay is obtained, onsistent with the exlusively measured worldaverages.�(pµ−νµ
)/�(�+ ℓ−νℓ

) �42/�32�(pµ−νµ
)/�(�+ ℓ−νℓ

) �42/�32�(pµ−νµ
)/�(�+ ℓ−νℓ

) �42/�32�(pµ−νµ
)/�(�+ ℓ−νℓ

) �42/�32VALUE (units 10−2) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1.0±0.04±0.08 1 AAIJ 15BG LHCB pp at 8 TeV1This measurement is a ratio of �(�0b → pµ− νµ)[q2 > 15 GeV/2℄ to �(�0b →�+ µ− νµ)[q2 > 7 GeV/2℄ within a restrited q2 region. Combined with theoretialalulations of the form fators and the previously measured value of ∣∣Vb ∣∣, the �rst∣∣Vub ∣∣ = (3.27 ± 0.15 ± 0.16 ± 0.06) × 10−3 measurement from the �b deay isobtained, onsistent with the exlusively measured world averages.�(�µ+µ−

)/�total �43/��(�µ+µ−
)/�total �43/��(�µ+µ−
)/�total �43/��(�µ+µ−
)/�total �43/�VALUE (units 10−7) DOCUMENT ID TECN COMMENT10.8±2.8 OUR AVERAGE10.8±2.8 OUR AVERAGE10.8±2.8 OUR AVERAGE10.8±2.8 OUR AVERAGE9.6±1.6±2.5 1 AAIJ 13AJ LHCB pp at 7 TeV17.3±4.2±5.5 AALTONEN 11AI CDF pp at 1.96 TeV1Uses B(�0b → J/ψ�) = (6.2 ± 1.4) × 10−4. This measurement omes from the sumof the di�erential rates in q2 regions exluding those orresponding to J/ψ and ψ(2S)([8.68,10.09℄ and [12.86, 14.18℄ GeV2/4).�(pπ−µ+µ−

)/�total �44/��(pπ−µ+µ−
)/�total �44/��(pπ−µ+µ−
)/�total �44/��(pπ−µ+µ−
)/�total �44/�VALUE (units 10−8) DOCUMENT ID TECN COMMENT6.9±1.9+1.7

−1.56.9±1.9+1.7
−1.56.9±1.9+1.7
−1.56.9±1.9+1.7
−1.5 1 AAIJ 17P LHCB pp at 7, 8 TeV1Exludes J/ψ and ψ(2S) deays to µ+µ−.�(pπ−µ+µ−

)/�(pπ− J/ψ, J/ψ→ µ+µ−
) �44/�10�(pπ−µ+µ−

)/�(pπ− J/ψ, J/ψ→ µ+µ−
) �44/�10�(pπ−µ+µ−

)/�(pπ− J/ψ, J/ψ→ µ+µ−
) �44/�10�(pπ−µ+µ−

)/�(pπ− J/ψ, J/ψ→ µ+µ−
) �44/�10VALUE (units 10−2) DOCUMENT ID TECN COMMENT4.4±1.2±0.74.4±1.2±0.74.4±1.2±0.74.4±1.2±0.7 1 AAIJ 17P LHCB pp at 7, 8 TeV1The pπ−µ+µ− mode exludes J/ψ and ψ(2S) deays to µ+µ−.



1810181018101810BaryonPartile Listings�0b�(�γ)/�total �45/��(�γ)/�total �45/��(�γ)/�total �45/��(�γ)/�total �45/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.3× 10−3<1.3× 10−3<1.3× 10−3<1.3× 10−3 90 ACOSTA 02G CDF pp at 1.8 TeV�(�0η)/�total �46/��(�0η)/�total �46/��(�0η)/�total �46/��(�0η)/�total �46/�VALUE (units 10−6) DOCUMENT ID TECN COMMENT9+7
−5±19+7
−5±19+7
−5±19+7
−5±1 1 AAIJ 15AH LHCB pp at 7, 8 TeV1AAIJ 15AH reports [�(�0b → �0 η)/�total℄ / [B(B0 → η′K0)℄ = 0.142+0.11

−0.08 whihwe multiply by our best value B(B0 → η′K0) = (6.6 ± 0.4) × 10−5. Our �rst erroris their experiment's error and our seond error is the systemati error from using ourbest value. The single unertainty quoted with the original measurement ombines inquadrature statistial and systemati unertainties.�(�0η′(958))/�total �47/��(�0η′(958))/�total �47/��(�0η′(958))/�total �47/��(�0η′(958))/�total �47/�VALUE CL% DOCUMENT ID TECN COMMENT
<3.1× 10−6<3.1× 10−6<3.1× 10−6<3.1× 10−6 90 1 AAIJ 15AH LHCB pp at 7, 8 TeV1AAIJ 15AH reports [�(�0b → �0 η′(958))/�total℄ / [B(B0 → η′K0)℄ < 0.047 whihwe multiply by our best value B(B0 → η′K0) = 6.6× 10−5.�(�π+π−

)/�(�+ π−
) �48/�20�(�π+π−

)/�(�+ π−
) �48/�20�(�π+π−

)/�(�+ π−
) �48/�20�(�π+π−

)/�(�+ π−
) �48/�20VALUE (units 10−4) DOCUMENT ID TECN COMMENT9.4±3.8±0.59.4±3.8±0.59.4±3.8±0.59.4±3.8±0.5 1 AAIJ 16W LHCB pp at 7, 8 TeV1AAIJ 16W reports [�(�0b → �π+π−

)/�(�0b → �+ π−
)℄ / [B(�+ → �π+)℄ =(7.3 ± 1.9 ± 2.2) × 10−2 whih we multiply by our best value B(�+ → �π+) =(1.29 ± 0.07)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(�K+π−

)/�(�+ π−
) �49/�20�(�K+π−

)/�(�+ π−
) �49/�20�(�K+π−

)/�(�+ π−
) �49/�20�(�K+π−

)/�(�+ π−
) �49/�20VALUE (units 10−4) DOCUMENT ID TECN COMMENT11.5±2.3±0.611.5±2.3±0.611.5±2.3±0.611.5±2.3±0.6 1 AAIJ 16W LHCB pp at 7, 8 TeV1AAIJ 16W reports [�(�0b → �K+π−

)/�(�0b → �+ π−
)℄ / [B(�+ → �π+)℄ =(8.9 ± 1.2 ± 1.3) × 10−2 whih we multiply by our best value B(�+ → �π+) =(1.29 ± 0.07)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(�K+K−)/�(�+ π−

) �50/�20�(�K+K−)/�(�+ π−
) �50/�20�(�K+K−)/�(�+ π−
) �50/�20�(�K+K−)/�(�+ π−
) �50/�20VALUE (units 10−3) DOCUMENT ID TECN COMMENT3.27±0.35+0.17

−0.183.27±0.35+0.17
−0.183.27±0.35+0.17
−0.183.27±0.35+0.17
−0.18 1 AAIJ 16W LHCB pp at 7, 8 TeV1AAIJ 16W reports [�(�0b → �K+K−)/�(�0b → �+ π−

)℄ / [B(�+ → �π+)℄ =(25.3 ± 1.9 ± 1.9) × 10−2 whih we multiply by our best value B(�+ → �π+) =(1.29 ± 0.07)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(�0φ)/�total �51/��(�0φ)/�total �51/��(�0φ)/�total �51/��(�0φ)/�total �51/�VALUE (units 10−6) DOCUMENT ID TECN COMMENT9.2±1.9±1.59.2±1.9±1.59.2±1.9±1.59.2±1.9±1.5 1 AAIJ 16J LHCB pp at 7, 8 TeV1AAIJ 16J reports [�(�0b → �0φ)/�total℄ / [B(B0 → K0φ)℄ × [B(b → b -baryon)℄ /[B(b → B0)℄ = 0.275 ± 0.055 ± 0.020 whih we multiply or divide by our best valuesB(B0 → K0φ) = (7.3± 0.7)×10−6, B(b → b -baryon) = (8.9± 1.2)×10−2, B(b →B0) = (40.5 ± 0.6) × 10−2. Our �rst error is their experiment's error and our seonderror is the systemati error from using our best values.PARTIAL BRANCHING FRACTIONS IN �b → �µ+µ−PARTIAL BRANCHING FRACTIONS IN �b → �µ+µ−PARTIAL BRANCHING FRACTIONS IN �b → �µ+µ−PARTIAL BRANCHING FRACTIONS IN �b → �µ+µ−B(�b → �µ+µ−) (q2 < 2.0 GeV2/4)B(�b → �µ+µ−) (q2 < 2.0 GeV2/4)B(�b → �µ+µ−) (q2 < 2.0 GeV2/4)B(�b → �µ+µ−) (q2 < 2.0 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT0.71±0.27 OUR AVERAGE0.71±0.27 OUR AVERAGE0.71±0.27 OUR AVERAGE0.71±0.27 OUR AVERAGE0.72+0.24
−0.22±0.14 1 AAIJ 15AE LHCB pp at 7, 8 TeV0.15±2.01±0.05 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, �ts, limits, et. • • •0.56±0.76±0.80 2 AAIJ 13AJ LHCB Repl. by AAIJ 15AE1AAIJ 15AE measurement overs 0.1 < q2 < 2.0 GeV2/4.2Uses B(�0b → J/ψ�) = (6.2 ± 1.4)× 10−4.B(�b → �µ+µ−) (2.0 < q2 < 4.3 GeV2/4)B(�b → �µ+µ−) (2.0 < q2 < 4.3 GeV2/4)B(�b → �µ+µ−) (2.0 < q2 < 4.3 GeV2/4)B(�b → �µ+µ−) (2.0 < q2 < 4.3 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT0.28 +0.28
−0.21 OUR AVERAGE0.28 +0.28
−0.21 OUR AVERAGE0.28 +0.28
−0.21 OUR AVERAGE0.28 +0.28
−0.21 OUR AVERAGE0.253+0.276
−0.207±0.046 1 AAIJ 15AE LHCB pp at 7, 8 TeV1.8 ±1.7 ±0.6 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, �ts, limits, et. • • •0.71 ±0.60 ±0.23 2 AAIJ 13AJ LHCB Repl. by AAIJ 15AE1AAIJ 15AE measurement overs 2.0 < q2 < 4.0 GeV2/4.2Uses B(�0b → J/ψ�) = (6.2 ± 1.4)× 10−4.

B(�b → �µ+µ−) (q2 < 4.3 GeV2/4)B(�b → �µ+µ−) (q2 < 4.3 GeV2/4)B(�b → �µ+µ−) (q2 < 4.3 GeV2/4)B(�b → �µ+µ−) (q2 < 4.3 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT2.7±2.5±0.92.7±2.5±0.92.7±2.5±0.92.7±2.5±0.9 AALTONEN 11AI CDF pp at 1.96 TeVB(�b → �µ+µ−) (4.0 < q2 < 6.0 GeV2/4)B(�b → �µ+µ−) (4.0 < q2 < 6.0 GeV2/4)B(�b → �µ+µ−) (4.0 < q2 < 6.0 GeV2/4)B(�b → �µ+µ−) (4.0 < q2 < 6.0 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT0.04+0.18
−0.00±0.020.04+0.18
−0.00±0.020.04+0.18
−0.00±0.020.04+0.18
−0.00±0.02 AAIJ 15AE LHCB pp at 7, 8 TeVB(�b → �µ+µ−) (1.0 < q2 < 6.0 GeV2/4)B(�b → �µ+µ−) (1.0 < q2 < 6.0 GeV2/4)B(�b → �µ+µ−) (1.0 < q2 < 6.0 GeV2/4)B(�b → �µ+µ−) (1.0 < q2 < 6.0 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT0.47+0.31
−0.27 OUR AVERAGE0.47+0.31
−0.27 OUR AVERAGE0.47+0.31
−0.27 OUR AVERAGE0.47+0.31
−0.27 OUR AVERAGE0.45+0.30
−0.25±0.10 1 AAIJ 15AE LHCB pp at 7 and 8 TeV1.3 ±2.1 ±0.4 AALTONEN 11AI CDF pp at 1.96 TeV1AAIJ 15AE measurement overs 1.1 < q2 < 6.0 GeV2/4.B(�b → �µ+µ−) (6.0 < q2 < 8.0 GeV2/4)B(�b → �µ+µ−) (6.0 < q2 < 8.0 GeV2/4)B(�b → �µ+µ−) (6.0 < q2 < 8.0 GeV2/4)B(�b → �µ+µ−) (6.0 < q2 < 8.0 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT0.50+0.24
−0.22±0.100.50+0.24
−0.22±0.100.50+0.24
−0.22±0.100.50+0.24
−0.22±0.10 AAIJ 15AE LHCB pp at 7, 8 TeVB(�b → �µ+µ−) (4.3 < q2 < 8.68 GeV2/4)B(�b → �µ+µ−) (4.3 < q2 < 8.68 GeV2/4)B(�b → �µ+µ−) (4.3 < q2 < 8.68 GeV2/4)B(�b → �µ+µ−) (4.3 < q2 < 8.68 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT0.5 ±0.7 OUR AVERAGE0.5 ±0.7 OUR AVERAGE0.5 ±0.7 OUR AVERAGE0.5 ±0.7 OUR AVERAGE0.66±0.74±0.18 1 AAIJ 13AJ LHCB pp at 7 TeV

−0.2 ±1.6 ±0.1 AALTONEN 11AI CDF pp at 1.96 TeV1Uses B(�0b → J/ψ�) = (6.2 ± 1.4)× 10−4.B(�b → �µ+µ−) (10.09 < q2 < 12.86 GeV2/4)B(�b → �µ+µ−) (10.09 < q2 < 12.86 GeV2/4)B(�b → �µ+µ−) (10.09 < q2 < 12.86 GeV2/4)B(�b → �µ+µ−) (10.09 < q2 < 12.86 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT2.2 ±0.6 OUR AVERAGE2.2 ±0.6 OUR AVERAGE2.2 ±0.6 OUR AVERAGE2.2 ±0.6 OUR AVERAGE2.08+0.42
−0.39±0.42 1 AAIJ 15AE LHCB pp at 7, 8 TeV3.0 ±1.5 ±1.0 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, �ts, limits, et. • • •1.55±0.58±0.55 2 AAIJ 13AJ LHCB Repl. by AAIJ 15AE1AAIJ 15AE measurement overs 11.0 < q2 < 12.5 GeV2/4.2Uses B(�0b → J/ψ�) = (6.2 ± 1.4)× 10−4.B(�b → �µ+µ−) (14.18 < q2 < 16.0 GeV2/4)B(�b → �µ+µ−) (14.18 < q2 < 16.0 GeV2/4)B(�b → �µ+µ−) (14.18 < q2 < 16.0 GeV2/4)B(�b → �µ+µ−) (14.18 < q2 < 16.0 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT1.7 ±0.5 OUR AVERAGE1.7 ±0.5 OUR AVERAGE1.7 ±0.5 OUR AVERAGE1.7 ±0.5 OUR AVERAGE Error inludes sale fator of 1.1.2.04+0.35
−0.33±0.42 1 AAIJ 15AE LHCB pp at 7, 8 TeV1.0 ±0.7 ±0.3 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, �ts, limits, et. • • •1.44±0.44±0.42 2 AAIJ 13AJ LHCB Repl. by AAIJ 15AE1AAIJ 15AE measurement overs 15.0 < q2 < 16.0 GeV2/4.2Uses B(�0b → J/ψ�) = (6.2 ± 1.4)× 10−4.B(�b → �µ+µ−) (16.0 < q2 GeV2/4)B(�b → �µ+µ−) (16.0 < q2 GeV2/4)B(�b → �µ+µ−) (16.0 < q2 GeV2/4)B(�b → �µ+µ−) (16.0 < q2 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT7.0 ±1.9 ±2.27.0 ±1.9 ±2.27.0 ±1.9 ±2.27.0 ±1.9 ±2.2 AALTONEN 11AI CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •4.73±0.77±1.25 1,2 AAIJ 13AJ LHCB Repl. by AAIJ 15AE1Uses B(�0b → J/ψ�) = (6.2 ± 1.4)× 10−4.2Requires 16.00 < q2 < 20.30 GeV2/4.B(�b → �µ+µ−) (18.0 < q2 < 20.0 GeV2/4)B(�b → �µ+µ−) (18.0 < q2 < 20.0 GeV2/4)B(�b → �µ+µ−) (18.0 < q2 < 20.0 GeV2/4)B(�b → �µ+µ−) (18.0 < q2 < 20.0 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT2.44±0.28±0.502.44±0.28±0.502.44±0.28±0.502.44±0.28±0.50 AAIJ 15AE LHCB pp at 7, 8 TeVB(�b → �µ+µ−) (15.0 < q2 < 20.0 GeV2/4)B(�b → �µ+µ−) (15.0 < q2 < 20.0 GeV2/4)B(�b → �µ+µ−) (15.0 < q2 < 20.0 GeV2/4)B(�b → �µ+µ−) (15.0 < q2 < 20.0 GeV2/4)VALUE (units 10−7) DOCUMENT ID TECN COMMENT6.00±0.45±1.256.00±0.45±1.256.00±0.45±1.256.00±0.45±1.25 AAIJ 15AE LHCB pp at 7, 8 TeVCP VIOLATIONCP VIOLATIONCP VIOLATIONCP VIOLATIONACP is de�ned as ACP = B(�0b →f )−B(�0b →f )

B(�0b →f )+B(�0b →f ) ,the CP-violation asymmetry of exlusive �0b and �0b deay.ACP (�b → pπ−)ACP (�b → pπ−)ACP (�b → pπ−)ACP (�b → pπ−)VALUE DOCUMENT ID TECN COMMENT0.06±0.07±0.030.06±0.07±0.030.06±0.07±0.030.06±0.07±0.03 AALTONEN 14P CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •0.03±0.17±0.05 AALTONEN 11N CDF Repl. by AALTONEN 14P



1811181118111811See key on page 885 BaryonPartile Listings�0bACP (�b → pK−)ACP (�b → pK−)ACP (�b → pK−)ACP (�b → pK−)VALUE DOCUMENT ID TECN COMMENT
−0.10±0.08±0.04−0.10±0.08±0.04−0.10±0.08±0.04−0.10±0.08±0.04 AALTONEN 14P CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •0.37±0.17±0.03 AALTONEN 11N CDF Repl. by AALTONEN 14PACP (�b → pK0π−)ACP (�b → pK0π−)ACP (�b → pK0π−)ACP (�b → pK0π−)VALUE DOCUMENT ID TECN COMMENT0.22±0.13±0.030.22±0.13±0.030.22±0.13±0.030.22±0.13±0.03 AAIJ 14Q LHCB pp at 7 TeV�ACP (J/ψpπ− /K−) ≡ ACP (J/ψpπ−) − ACP (J/ψpK−)�ACP (J/ψpπ− /K−) ≡ ACP (J/ψpπ−) − ACP (J/ψpK−)�ACP (J/ψpπ− /K−) ≡ ACP (J/ψpπ−) − ACP (J/ψpK−)�ACP (J/ψpπ− /K−) ≡ ACP (J/ψpπ−) − ACP (J/ψpK−)VALUE (units 10−2) DOCUMENT ID TECN COMMENT5.7±2.4±1.25.7±2.4±1.25.7±2.4±1.25.7±2.4±1.2 AAIJ 14K LHCB pp at 7, 8 TeVACP (�b → �K+π−)ACP (�b → �K+π−)ACP (�b → �K+π−)ACP (�b → �K+π−)VALUE DOCUMENT ID TECN COMMENT
−0.53±0.23±0.11−0.53±0.23±0.11−0.53±0.23±0.11−0.53±0.23±0.11 1 AAIJ 16W LHCB pp at 7, 8 TeV1Measured relative to �0b → �+ π− deay.ACP (�b → �K+K−)ACP (�b → �K+K−)ACP (�b → �K+K−)ACP (�b → �K+K−)VALUE DOCUMENT ID TECN COMMENT
−0.28±0.10±0.07−0.28±0.10±0.07−0.28±0.10±0.07−0.28±0.10±0.07 1 AAIJ 16W LHCB pp at 7, 8 TeV1Measured relative to �0b → �+ π− deay.�ACP (�0b → pK−µ+µ−) ≡ ACP (pK−µ+µ−) − ACP (pK− J/ψ)�ACP (�0b → pK−µ+µ−) ≡ ACP (pK−µ+µ−) − ACP (pK− J/ψ)�ACP (�0b → pK−µ+µ−) ≡ ACP (pK−µ+µ−) − ACP (pK− J/ψ)�ACP (�0b → pK−µ+µ−) ≡ ACP (pK−µ+µ−) − ACP (pK− J/ψ)VALUE (units 10−2) DOCUMENT ID TECN COMMENT
−3.5±5.0±0.2−3.5±5.0±0.2−3.5±5.0±0.2−3.5±5.0±0.2 AAIJ 17T LHCB pp at 7, 8 TeVCP AND T VIOLATION PARAMETERSCP AND T VIOLATION PARAMETERSCP AND T VIOLATION PARAMETERSCP AND T VIOLATION PARAMETERSMeasured values of the triple-produt asymmetry parameters, odd under time-reversal,are de�ned as Ac(s)(�/φ) = (N+

c(s) − N−
c(s)) / (sum) where N+

c(s), N−
c(s) are thenumber of � or φ andidates for whih the os(�) and sin(�) observables are positiveand negative, respetively. Angles os(�) and sin(�) are de�ned as in LEITNER 07.Ac(�)Ac(�)Ac(�)Ac(�)VALUE DOCUMENT ID TECN COMMENT

−0.22±0.12±0.06−0.22±0.12±0.06−0.22±0.12±0.06−0.22±0.12±0.06 AAIJ 16J LHCB pp at 7, 8 TeVAs(�)As(�)As(�)As(�)VALUE DOCUMENT ID TECN COMMENT0.13±0.12±0.050.13±0.12±0.050.13±0.12±0.050.13±0.12±0.05 AAIJ 16J LHCB pp at 7, 8 TeVAc(φ)Ac(φ)Ac(φ)Ac(φ)VALUE DOCUMENT ID TECN COMMENT
−0.01±0.12±0.03−0.01±0.12±0.03−0.01±0.12±0.03−0.01±0.12±0.03 AAIJ 16J LHCB pp at 7, 8 TeVAs(φ)As(φ)As(φ)As(φ)VALUE DOCUMENT ID TECN COMMENT
−0.07±0.12±0.01−0.07±0.12±0.01−0.07±0.12±0.01−0.07±0.12±0.01 AAIJ 16J LHCB pp at 7, 8 TeVaP (�0b → pπ−π+π−)aP (�0b → pπ−π+π−)aP (�0b → pπ−π+π−)aP (�0b → pπ−π+π−)Observable alulated as average of the triple produts for �0b and �0b , whih is sensitiveto parity violation.VALUE (%) DOCUMENT ID TECN COMMENT
−3.71±1.45±0.32−3.71±1.45±0.32−3.71±1.45±0.32−3.71±1.45±0.32 1 AAIJ 17H LHCB pp at 7, 8 TeV1Measured over full phase spae of the deay.aP (�0b → pK−K+π−)aP (�0b → pK−K+π−)aP (�0b → pK−K+π−)aP (�0b → pK−K+π−)Observable alulated as average of the triple produts for �0b and �0b , whih is sensitiveto parity violation.VALUE (%) DOCUMENT ID TECN COMMENT3.62±4.54±0.423.62±4.54±0.423.62±4.54±0.423.62±4.54±0.42 1 AAIJ 17H LHCB pp at 7, 8 TeV1Measured over full phase spae of the deay.aCP (�0b → pπ−π+π−)aCP (�0b → pπ−π+π−)aCP (�0b → pπ−π+π−)aCP (�0b → pπ−π+π−)Observable alulated as half of the di�erene between triple produts for �0b and �0b ,whih is sensitive to CP violation.VALUE (%) DOCUMENT ID TECN COMMENT1.15±1.45±0.321.15±1.45±0.321.15±1.45±0.321.15±1.45±0.32 1 AAIJ 17H LHCB pp at 7, 8 TeV1Measured over full phase spae of the deay.aCP (�0b → pK−K+π−)aCP (�0b → pK−K+π−)aCP (�0b → pK−K+π−)aCP (�0b → pK−K+π−)Observable alulated as half of the di�erene between triple produts for �0b and �0b ,whih is sensitive to CP violation.VALUE (%) DOCUMENT ID TECN COMMENT
−0.93±4.54±0.42−0.93±4.54±0.42−0.93±4.54±0.42−0.93±4.54±0.42 1 AAIJ 17H LHCB pp at 7, 8 TeV1Measured over full phase spae of the deay.aP (�0b → pK−µ+µ−)aP (�0b → pK−µ+µ−)aP (�0b → pK−µ+µ−)aP (�0b → pK−µ+µ−)VALUE (%) DOCUMENT ID TECN COMMENT
−4.8±5.0±0.7−4.8±5.0±0.7−4.8±5.0±0.7−4.8±5.0±0.7 AAIJ 17T LHCB pp at 7, 8 TeV

aCP (�0b → pK−µ+µ−)aCP (�0b → pK−µ+µ−)aCP (�0b → pK−µ+µ−)aCP (�0b → pK−µ+µ−)VALUE (%) DOCUMENT ID TECN COMMENT1.2±5.0±0.71.2±5.0±0.71.2±5.0±0.71.2±5.0±0.7 AAIJ 17T LHCB pp at 7, 8 TeV�0b DECAY PARAMETERS�0b DECAY PARAMETERS�0b DECAY PARAMETERS�0b DECAY PARAMETERSSee the note on \Baryon Deay Parameters" in the neutron Listings.
α deay parameter for �b → J/ψ�α deay parameter for �b → J/ψ�α deay parameter for �b → J/ψ�α deay parameter for �b → J/ψ�VALUE DOCUMENT ID TECN COMMENT0.18±0.13 OUR AVERAGE0.18±0.13 OUR AVERAGE0.18±0.13 OUR AVERAGE0.18±0.13 OUR AVERAGE0.30±0.16±0.06 1 AAD 14L ATLS pp at 7 TeV0.05±0.17±0.07 2 AAIJ 13AG LHCB pp at 7 TeV1An angular analysis of �b → J/ψ� deay is performed and magnitudes of all heliityamplitudes are also reported.2An angular analysis of �b → J/ψ� deay is performed and a �b transverse produtionpolarization of 0.06 ± 0.07 ± 0.02 is also reported.Aℓ
FB(µµ) in �b → �µ+µ−Aℓ
FB(µµ) in �b → �µ+µ−Aℓ
FB(µµ) in �b → �µ+µ−Aℓ
FB(µµ) in �b → �µ+µ−VALUE DOCUMENT ID TECN COMMENT

−0.05±0.09±0.03−0.05±0.09±0.03−0.05±0.09±0.03−0.05±0.09±0.03 1 AAIJ 15AE LHCB pp at 7, 8 TeV1AAIJ 15AE measurement overs 15.0 < q2 < 20.0 GeV2/4.Ah
FB(pπ) in �b → �(pπ)µ+µ−Ah
FB(pπ) in �b → �(pπ)µ+µ−Ah
FB(pπ) in �b → �(pπ)µ+µ−Ah
FB(pπ) in �b → �(pπ)µ+µ−VALUE DOCUMENT ID TECN COMMENT

−0.29±0.07±0.03−0.29±0.07±0.03−0.29±0.07±0.03−0.29±0.07±0.03 1 AAIJ 15AE LHCB pp at 7, 8 TeV1AAIJ 15AE measurement overs 15.0 < q2 < 20.0 GeV2/4.fL(µµ) longitudinal polarization fration in �b → �µ+µ−fL(µµ) longitudinal polarization fration in �b → �µ+µ−fL(µµ) longitudinal polarization fration in �b → �µ+µ−fL(µµ) longitudinal polarization fration in �b → �µ+µ−VALUE DOCUMENT ID TECN COMMENT0.61+0.11
−0.14±0.030.61+0.11
−0.14±0.030.61+0.11
−0.14±0.030.61+0.11
−0.14±0.03 1 AAIJ 15AE LHCB pp at 7, 8 TeV1AAIJ 15AE measurement overs 15.0 < q2 < 20.0 GeV2/4.FORWARD-BACKWARD ASYMMETRIESFORWARD-BACKWARD ASYMMETRIESFORWARD-BACKWARD ASYMMETRIESFORWARD-BACKWARD ASYMMETRIESThe forward-bakward assymmetry is de�ned as AFB(�0b) = [ N(F) −N(B)℄ / [N(F) + N(B) ℄, where the forward (F) diretion orresponds toa partile (�0b or �−b ) sharing valene quark avors with a beam partilewith the same sign of rapidity.AFB(�0b → J/ψ�)AFB(�0b → J/ψ�)AFB(�0b → J/ψ�)AFB(�0b → J/ψ�)VALUE DOCUMENT ID TECN COMMENT0.04±0.07±0.020.04±0.07±0.020.04±0.07±0.020.04±0.07±0.02 1 ABAZOV 15I D0 pp at 1.96 TeV1The measured asymmetry integrated over rapidity y in the range of 0.1 <

∣∣y∣∣ < 2.0.AP (�0b)AP (�0b)AP (�0b)AP (�0b)AP (�0b) = [σ(�0b) − σ(�0b)℄ / [σ(�0b) + σ(�0b)℄VALUE (units 10−2) DOCUMENT ID TECN COMMENT2.4 ±1.6 OUR AVERAGE2.4 ±1.6 OUR AVERAGE2.4 ±1.6 OUR AVERAGE2.4 ±1.6 OUR AVERAGE Error inludes sale fator of 1.1.
−0.11±2.53±1.08 1 AAIJ 17BF LHCB pp at 7 TeV3.44±1.61±0.76 1 AAIJ 17BF LHCB pp at 8 TeV1 Indiret determination in kinemati range 2 < pT < 30 GeV/ and 2.1 < η < 4.5from prodution asymmetries of B+, B0 and B0s .�0b REFERENCES�0b REFERENCES�0b REFERENCES�0b REFERENCESAAIJ 17AM PRL 119 062001 R. Aaij et al. (LHCb Collab.)AAIJ 17BF PL B774 139 R. Aaij et al. (LHCb Collab.)AAIJ 17H NATP 13 391 R. Aaij et al. (LHCb Collab.)AAIJ 17P JHEP 1704 029 R. Aaij et al. (LHCb Collab.)AAIJ 17S JHEP 1705 030 R. Aaij et al. (LHCb Collab.)AAIJ 17T JHEP 1706 108 R. Aaij et al. (LHCb Collab.)AAIJ 16 JHEP 1601 012 R. Aaij et al. (LHCb Collab.)AAIJ 16A CP C40 011001 R. Aaij et al. (LHCb Collab.)AAIJ 16J PL B759 282 R. Aaij et al. (LHCb Collab.)AAIJ 16W JHEP 1605 081 R. Aaij et al. (LHCb Collab.)AAIJ 16Y JHEP 1605 132 R. Aaij et al. (LHCb Collab.)AAD 15CH PL B751 63 G. Aad et al. (ATLAS Collab.)AAIJ 15AE JHEP 1506 115 R. Aaji et al. (LHCb Collab.)AAIJ 15AH JHEP 1509 006 R. Aaij et al. (LHCb Collab.)AAIJ 15BG NATP 11 743 R. Aaij et al. (LHCb Collab.)ABAZOV 15I PR D91 072008 V.M. Abazov et al. (D0 Collab.)AAD 14L PR D89 092009 G. Aad et al. (ATLAS Collab.)AAIJ 14AA PRL 112 202001 R. Aaij et al. (LHCb Collab.)AAIJ 14E JHEP 1404 114 R. Aaij et al. (LHCb Collab.)AAIJ 14H PR D89 032001 R. Aaij et al. (LHCb Collab.)AAIJ 14I JHEP 1408 143 R. Aaij et al. (LHCb Collab.)AAIJ 14K JHEP 1407 103 R. Aaij et al. (LHCb Collab.)AAIJ 14Q JHEP 1404 087 R. Aaij et al. (LHCb Collab.)AAIJ 14U PL B734 122 R. Aaij et al. (LHCb Collab.)AALTONEN 14B PR D89 072014 T. Aaltonen et al. (CDF Collab.)AALTONEN 14P PRL 113 242001 T. Aaltonen et al. (CDF Collab.)PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)AAD 13U PR D87 032002 G. Aad et al. (ATLAS Collab.)AAIJ 13AG PL B724 27 R. Aaij et al. (LHCb Collab.)AAIJ 13AJ PL B725 25 R. Aaij et al. (LHCb Collab.)AAIJ 13AV PRL 110 182001 R. Aaij et al. (LHCb Collab.)AAIJ 13BB PRL 111 102003 R. Aaij et al. (LHCb Collab.)CHATRCHYAN 13AC JHEP 1307 163 S. Chatrhyan et al. (CMS Collab.)AAIJ 12AR JHEP 1210 037 R. Aaij et al. (LHCb Collab.)AAIJ 12E PL B708 241 R. Aaij et al. (LHCb Collab.)AALTONEN 12A PR D85 032003 T. Aaltonen et al. (CDF Collab.)ABAZOV 12U PR D85 112003 V.M. Abazov et al. (D0 Collab.)



1812181218121812BaryonPartile Listings�0b,�b(5912)0,�b(5920)0,�bAAIJ 11E PR D84 092001 R. Aaij et al. (LHCb Collab.)Also PR D85 039904 (errat.) R. Aaij et al. (LHCb Collab.)AALTONEN 11 PRL 106 121804 T. Aaltonen et al. (CDF Collab.)AALTONEN 11AI PRL 107 201802 T. Aaltonen et al. (CDF Collab.)AALTONEN 11N PRL 106 181802 T. Aaltonen et al. (CDF Collab.)ABAZOV 11O PR D84 031102 V.M. Abazov et al. (D0 Collab.)AALTONEN 10B PRL 104 102002 T. Aaltonen et al. (CDF Collab.)AALTONEN 09C PRL 103 031801 T. Aaltonen et al. (CDF Collab.)AALTONEN 09E PR D79 032001 T. Aaltonen et al. (CDF Collab.)ABAZOV 07S PRL 99 142001 V.M. Abazov et al. (D0 Collab.)ABAZOV 07U PRL 99 182001 V.M. Abazov et al. (D0 Collab.)ABULENCIA 07A PRL 98 122001 A. Abulenia et al. (FNAL CDF Collab.)ABULENCIA 07B PRL 98 122002 A. Abulenia et al. (FNAL CDF Collab.)LEITNER 07 NPBPS 174 169 O. Leitner, Z.J. AjaltouniACOSTA 06 PRL 96 202001 D. Aosta et al. (CDF Collab.)ABAZOV 05C PRL 94 102001 V.M. Abazov et al. (D0 Collab.)ACOSTA 05O PR D72 051104 D. Aosta et al. (CDF Collab.)ABDALLAH 04A PL B585 63 J. Abdallah et al. (DELPHI Collab.)ACOSTA 02G PR D66 112002 D. Aosta et al. (CDF Collab.)ABREU 99W EPJ C10 185 P. Abreu et al. (DELPHI Collab.)ACKERSTAFF 98G PL B426 161 K. Akersta� et al. (OPAL Collab.)BARATE 98D EPJ C2 197 R. Barate et al. (ALEPH Collab.)ABE 97B PR D55 1142 F. Abe et al. (CDF Collab.)ABE 96M PRL 77 1439 F. Abe et al. (CDF Collab.)ABREU 96D ZPHY C71 199 P. Abreu et al. (DELPHI Collab.)ABREU 96N PL B374 351 P. Abreu et al. (DELPHI Collab.)ADAM 96D ZPHY C72 207 W. Adam et al. (DELPHI Collab.)BUSKULIC 96L PL B380 442 D. Buskuli et al. (ALEPH Collab.)BUSKULIC 96V PL B384 471 D. Buskuli et al. (ALEPH Collab.)PDG 96 PR D54 1 R. M. Barnett et al. (PDG Collab.)ABREU 95S ZPHY C68 375 P. Abreu et al. (DELPHI Collab.)AKERS 95K PL B353 402 R. Akers et al. (OPAL Collab.)BUSKULIC 95L PL B357 685 D. Buskuli et al. (ALEPH Collab.)ABE 93B PR D47 2639 F. Abe et al. (CDF Collab.)BUSKULIC 92E PL B294 145 D. Buskuli et al. (ALEPH Collab.)ALBAJAR 91E PL B273 540 C. Albajar et al. (UA1 Collab.)BARI 91 NC 104A 1787 G. Bari et al. (CERN R422 Collab.)ARENTON 86 NP B274 707 M.W. Arenton et al. (ARIZ, NDAM, VAND)BASILE 81 LNC 31 97 M. Basile et al. (CERN R415 Collab.)�b(5912)0 JP = 12− Status: ∗∗∗Quantum numbers are based on quark model expetations.�b(5912)0 MASS�b(5912)0 MASS�b(5912)0 MASS�b(5912)0 MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5912.20±0.13±0.175912.20±0.13±0.175912.20±0.13±0.175912.20±0.13±0.17 1,2 AAIJ 12AL LHCB pp at 7 TeV1Observed in �b(5912)0 → �0b π+π− deays with 17.6 ± 4.8 andidates with a signi�-ane of 5.2 sigma.2AAIJ 12AL measures m(�b(5912)0) − m(�0b) = 292.60 ± 0.12 ± 0.04 MeV. We haveadjusted the measurement to our best value of m(�0b) = 5619.60 ± 0.17 MeV. Our �rsterror is their experiment's error and our seond error is the systemati error from usingour best values. �b(5912)0 WIDTH�b(5912)0 WIDTH�b(5912)0 WIDTH�b(5912)0 WIDTHVALUE (MeV) CL% DOCUMENT ID TECN COMMENT
<0.66<0.66<0.66<0.66 90 AAIJ 12AL LHCB pp at 7 TeV�b(5912)0 DECAY MODES�b(5912)0 DECAY MODES�b(5912)0 DECAY MODES�b(5912)0 DECAY MODESMode Fration (�i /�)�1 �0b π+π− seen�b(5912)0 BRANCHING RATIOS�b(5912)0 BRANCHING RATIOS�b(5912)0 BRANCHING RATIOS�b(5912)0 BRANCHING RATIOS�(�0b π+π−

)/�total �1/��(�0b π+π−
)/�total �1/��(�0b π+π−
)/�total �1/��(�0b π+π−
)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 12AL LHCB pp at 7 TeV�b(5912)0 REFERENCES�b(5912)0 REFERENCES�b(5912)0 REFERENCES�b(5912)0 REFERENCESAAIJ 12AL PRL 109 172003 R. Aaij et al. (LHCb Collab.)�b(5920)0 JP = 32− Status: ∗∗∗Quantum numbers are based on quark model expetations.�b(5920)0 MASS�b(5920)0 MASS�b(5920)0 MASS�b(5920)0 MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5919.92±0.19 OUR AVERAGE5919.92±0.19 OUR AVERAGE5919.92±0.19 OUR AVERAGE5919.92±0.19 OUR AVERAGE Error inludes sale fator of 1.1.5919.4 ±0.5 ±0.2 1,2 AALTONEN 13V CDF pp at 1.96 TeV5920.00±0.09±0.17 3,4 AAIJ 12AL LHCB pp at 7 TeV1Measured in �b(5920)0 → �0b π+π− deays with 17.3+5.3

−4.6 events, with a signi�aneof 3.5 sigma.2AALTONEN 13V measures m(�b(5920)0)−m(�0b)−2m(π) = 20.68± 0.35± 0.30 MeV.We have adjusted the measurement to our best values of m(�0b) = 5619.60 ± 0.17 MeV

and m(π) = 139.57061 ± 0.00024 MeV. Our �rst error is their experiment's error andour seond error is the systemati error from using our best values.3Observed in �b(5920)0 → �0b π+π− deays with 52.5 ± 8.1 andidates with a signi�-ane of 10.2 sigma.4AAIJ 12AL measures m(�b(5920)0) − m(�0b) = 300.40 ± 0.08 ± 0.04 MeV. We haveadjusted the measurement to our best value of m(�0b) = 5619.60 ± 0.17 MeV. Our �rsterror is their experiment's error and our seond error is the systemati error from usingour best values. �b(5920)0 WIDTH�b(5920)0 WIDTH�b(5920)0 WIDTH�b(5920)0 WIDTHVALUE (MeV) CL% DOCUMENT ID TECN COMMENT
<0.63<0.63<0.63<0.63 90 AAIJ 12AL LHCB pp at 7 TeV�b(5920)0 DECAY MODES�b(5920)0 DECAY MODES�b(5920)0 DECAY MODES�b(5920)0 DECAY MODESMode Fration (�i /�)�1 �0b π+π− seen�b(5920)0 BRANCHING RATIOS�b(5920)0 BRANCHING RATIOS�b(5920)0 BRANCHING RATIOS�b(5920)0 BRANCHING RATIOS�(�0b π+π−

)/�total �1/��(�0b π+π−
)/�total �1/��(�0b π+π−
)/�total �1/��(�0b π+π−
)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 12AL LHCB pp at 7 TeV�b(5920)0 REFERENCES�b(5920)0 REFERENCES�b(5920)0 REFERENCES�b(5920)0 REFERENCESAALTONEN 13V PR D88 071101 T. Aaltonen et al. (CDF Collab.)AAIJ 12AL PRL 109 172003 R. Aaij et al. (LHCb Collab.)�b I (JP ) = 1(12+)I, J, P need on�rmation.Status: ∗∗∗In the quark model �+b , �0b , �−b are an isotriplet (uub, udb, ddb)state. The lowest �b ought to have JP = 1/2+. None of I, J, orP have atually been measured.�b MASS�b MASS�b MASS�b MASS�+b MASS�+b MASS�+b MASS�+b MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5811.3+0.9

−0.8±1.75811.3+0.9
−0.8±1.75811.3+0.9
−0.8±1.75811.3+0.9
−0.8±1.7 1 AALTONEN 12F CDF pp at 1.96 TeV

• • • We do not use the following data for averages, �ts, limits, et. • • •5807.8+2.0
−2.2±1.7 2 AALTONEN 07K CDF Repl. by AALTONEN 12F�−b MASS�−b MASS�−b MASS�−b MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5815.5+0.6
−0.5±1.75815.5+0.6
−0.5±1.75815.5+0.6
−0.5±1.75815.5+0.6
−0.5±1.7 1 AALTONEN 12F CDF pp at 1.96 TeV

• • • We do not use the following data for averages, �ts, limits, et. • • •5815.2±1.0±1.7 2 AALTONEN 07K CDF Repl. by AALTONEN 12Fm�+b − m�−bm�+b − m�−bm�+b − m�−bm�+b − m�−bVALUE (MeV) DOCUMENT ID TECN COMMENT
−4.2+1.1

−1.0±0.1−4.2+1.1
−1.0±0.1−4.2+1.1
−1.0±0.1−4.2+1.1
−1.0±0.1 1 AALTONEN 12F CDF pp at 1.96 TeV1Measured using the fully reonstruted �0b → �+ π− and �+ → K−π+ deays.2Observed four �0b π± resonanes in the fully reonstruted deay mode �0b → �+ π−,where �+ → pK−π+. �b WIDTH�b WIDTH�b WIDTH�b WIDTH�+b WIDTH�+b WIDTH�+b WIDTH�+b WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT9.7+3.8

−2.8+1.2
−1.19.7+3.8

−2.8+1.2
−1.19.7+3.8

−2.8+1.2
−1.19.7+3.8

−2.8+1.2
−1.1 3 AALTONEN 12F CDF pp at 1.96 TeV�−b WIDTH�−b WIDTH�−b WIDTH�−b WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT4.9+3.1

−2.1±1.14.9+3.1
−2.1±1.14.9+3.1
−2.1±1.14.9+3.1
−2.1±1.1 3 AALTONEN 12F CDF pp at 1.96 TeV3Measured using the fully reonstruted �0b → �+ π− and �+ → K−π+ deays.�b DECAY MODES�b DECAY MODES�b DECAY MODES�b DECAY MODESMode Fration (�i /�)�1 �0b π dominant



1813181318131813See key on page 885 BaryonPartile Listings�b,� ∗b,� 0b,�−b�b BRANCHING RATIOS�b BRANCHING RATIOS�b BRANCHING RATIOS�b BRANCHING RATIOS�(�0b π)/�total �1/��(�0b π)/�total �1/��(�0b π)/�total �1/��(�0b π)/�total �1/�VALUE DOCUMENT ID TECN COMMENTdominantdominantdominantdominant AALTONEN 07K CDF pp at 1.96 TeV�b REFERENCES�b REFERENCES�b REFERENCES�b REFERENCESAALTONEN 12F PR D85 092011 T. Aaltonen et al. (CDF Collab.)AALTONEN 07K PRL 99 202001 T. Aaltonen et al. (CDF Collab.)� ∗b I (JP ) = 1(32+)I, J, P need on�rmation.Status: ∗∗∗I, J, P need on�rmation. Quantum numbers shown are quark-modelpreditions. �∗b MASS�∗b MASS�∗b MASS�∗b MASS�∗+b MASS�∗+b MASS�∗+b MASS�∗+b MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5832.1±0.7+1.7
−1.85832.1±0.7+1.7
−1.85832.1±0.7+1.7
−1.85832.1±0.7+1.7
−1.8 1 AALTONEN 12F CDF pp at 1.96 TeV�∗−b MASS�∗−b MASS�∗−b MASS�∗−b MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5835.1±0.6+1.7
−1.85835.1±0.6+1.7
−1.85835.1±0.6+1.7
−1.85835.1±0.6+1.7
−1.8 1 AALTONEN 12F CDF pp at 1.96 TeVm�∗+b − m�∗−bm�∗+b − m�∗−bm�∗+b − m�∗−bm�∗+b − m�∗−bVALUE (MeV) DOCUMENT ID TECN COMMENT

−3.0+1.0
−0.9±0.1−3.0+1.0
−0.9±0.1−3.0+1.0
−0.9±0.1−3.0+1.0
−0.9±0.1 1 AALTONEN 12F CDF pp at 1.96 TeV1Measured using the fully reonstruted �0b → �+ π− and �+ → K−π+ deays.�∗b WIDTH�∗b WIDTH�∗b WIDTH�∗b WIDTH�∗+b WIDTH�∗+b WIDTH�∗+b WIDTH�∗+b WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT11.5+2.7
−2.2+1.0

−1.511.5+2.7
−2.2+1.0

−1.511.5+2.7
−2.2+1.0

−1.511.5+2.7
−2.2+1.0

−1.5 2 AALTONEN 12F CDF pp at 1.96 TeV�∗−b WIDTH�∗−b WIDTH�∗−b WIDTH�∗−b WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT7.5+2.2
−1.8+0.9

−1.47.5+2.2
−1.8+0.9

−1.47.5+2.2
−1.8+0.9

−1.47.5+2.2
−1.8+0.9

−1.4 2 AALTONEN 12F CDF pp at 1.96 TeV2Measured using the fully reonstruted �0b → �+ π− and �+ → K−π+ deays.m�∗b − m�bm�∗b − m�bm�∗b − m�bm�∗b − m�bVALUE (MeV) DOCUMENT ID TECN COMMENT21.2+2.0
−1.9+0.4

−0.321.2+2.0
−1.9+0.4

−0.321.2+2.0
−1.9+0.4

−0.321.2+2.0
−1.9+0.4

−0.3 3 AALTONEN 07K CDF pp at 1.96 TeV3Observed four �0b π± resonanes in the fully reonstruted deay mode �0b → �+ π−,where �+ → pK−π+. Assumes m�∗+b − m�+b = m�∗−b − m�−b�∗b DECAY MODES�∗b DECAY MODES�∗b DECAY MODES�∗b DECAY MODESMode Fration (�i /�)�1 �0b π dominant�∗b BRANCHING RATIOS�∗b BRANCHING RATIOS�∗b BRANCHING RATIOS�∗b BRANCHING RATIOS�(�0b π)/�total �1/��(�0b π)/�total �1/��(�0b π)/�total �1/��(�0b π)/�total �1/�VALUE DOCUMENT ID TECN COMMENTdominantdominantdominantdominant AALTONEN 07K CDF pp at 1.96 TeV�∗b REFERENCES�∗b REFERENCES�∗b REFERENCES�∗b REFERENCESAALTONEN 12F PR D85 092011 T. Aaltonen et al. (CDF Collab.)AALTONEN 07K PRL 99 202001 T. Aaltonen et al. (CDF Collab.)� 0b, �−b I (JP ) = 12 (12+)I, J, P need on�rmation.Status: ∗∗∗In the quark model, �0b and �−b are an isodoublet (usb, dsb) state;the lowest �0b and �−b ought to have JP = 1/2+. None of I , J, orP have atually been measured.

�b MASSES�b MASSES�b MASSES�b MASSES�−b MASS�−b MASS�−b MASS�−b MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5797.0 ± 0.9 OUR AVERAGE5797.0 ± 0.9 OUR AVERAGE5797.0 ± 0.9 OUR AVERAGE5797.0 ± 0.9 OUR AVERAGE Error inludes sale fator of 1.8. See the ideogrambelow.5797.72± 0.46± 0.31 1 AAIJ 14BJ LHCB pp at 7, 8 TeV5793.4 ± 1.8 ± 0.7 2 AALTONEN 14B CDF pp at 1.96 TeV5795.8 ± 0.9 ± 0.4 3 AAIJ 13AV LHCB pp at 7 TeV5774 ±11 ±15 4 ABAZOV 07K D0 pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •5796.7 ± 5.1 ± 1.4 5 AALTONEN 11X CDF Repl. by AALTONEN 14B5790.9 ± 2.6 ± 0.8 6 AALTONEN 09AP CDF Repl. by AALTONEN 14B5792.9 ± 2.5 ± 1.7 7 AALTONEN 07A CDF Repl. by AALTONEN 09AP1Reonstruted in �−b → �0 π−, �0 → pK−K−π+ deays. Referene �0b mass5619.30 ± 0.34 MeV from AAIJ 14AA.2Uses �−b → J/ψ�− and �0 π− deays.3Measured in �−b → J/ψ�− deays.4Observed in �−b → J/ψ�− deays with 15.2 ± 4.4+1.9

−0.4 andidates, a signi�ane of5.5 sigma.5Measured in �−b → �0 π− with 25.8+5.5
−5.2 andidates.6Measured in �−b → J/ψ�− deays with 66+14

− 9 andidates.7Observed in �−b → J/ψ�− deays with 17.5 ± 4.3 andidates, a signi�ane of 7.7sigma.
WEIGHTED AVERAGE
5797.0±0.9 (Error scaled by 1.8)

ABAZOV 07K D0
AAIJ 13AV LHCB 1.5
AALTONEN 14B CDF 3.5
AAIJ 14BJ LHCB 1.6

χ2

       6.6
(Confidence Level = 0.036)

5788 5790 5792 5794 5796 5798 5800 5802�−b MASS (MeV)� 0b MASS� 0b MASS� 0b MASS� 0b MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5791.9 ±0.5 OUR AVERAGE5791.9 ±0.5 OUR AVERAGE5791.9 ±0.5 OUR AVERAGE5791.9 ±0.5 OUR AVERAGE5794.3 ±2.4 ±0.7 AAIJ 14H LHCB pp at 7 TeV5791.80±0.39±0.31 1 AAIJ 14Z LHCB pp at 7, 8 TeV5788.7 ±4.3 ±1.4 2 AALTONEN 14B CDF pp at 1.96 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •5787.8 ±5.0 ±1.3 3 AALTONEN 11X CDF Repl. by AALTONEN 14B1Uses �0b → �+ π− and �+ → pK−π+ deays. The measurement omes from themass di�erene of �0b and �0b .2Uses �0b → �+ π− deays.3Measured in �0b → �+ π− with 25.3+5.6

−5.4 andidates.m�−b − m�0bm�−b − m�0bm�−b − m�0bm�−b − m�0bVALUE (MeV) DOCUMENT ID TECN COMMENT177.5 ±0.5 OUR AVERAGE177.5 ±0.5 OUR AVERAGE177.5 ±0.5 OUR AVERAGE177.5 ±0.5 OUR AVERAGE Error inludes sale fator of 1.6.177.73±0.33±0.14 1 AAIJ 17BE LHCB pp at 7, 8 TeV176.2 ±0.9 ±0.1 2 AAIJ 13AV LHCB pp at 7 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •177.08±0.47±0.16 3 AAIJ 17BE LHCB pp at 7, 8 TeV178.36±0.46±0.16 4,5 AAIJ 14BJ LHCB pp at 7, 8 TeV1Combination of the original statistially independent measurements of AAIJ 14BE andAAIJ 17BJ taking into aount orrelation between systemati unertainties.2Reonstruted in �−b → J/ψ�− deays.3Reonstruted in �−b → J/ψ�K− deays. Referene deays �0b → J/ψ� were used.4Reonstruted in �−b → �0 π−, �0 → pK−K−π+ deays. Referene �0b → �+ π−.5 Combined with AAIJ 17BE.



1814181418141814BaryonPartile Listings� 0b,�−bm�0b − m�0bm�0b − m�0bm�0b − m�0bm�0b − m�0bVALUE (MeV) DOCUMENT ID TECN COMMENT172.5 ±0.4 OUR AVERAGE172.5 ±0.4 OUR AVERAGE172.5 ±0.4 OUR AVERAGE172.5 ±0.4 OUR AVERAGE174.8 ±2.4 ±0.5 AAIJ 14H LHCB pp at 7 TeV172.44±0.39±0.17 1 AAIJ 14Z LHCB pp at 7, 8 TeV1Uses �0b → �+ π− and �+ → pK−π+ deays.m�−b − m�0bm�−b − m�0bm�−b − m�0bm�−b − m�0bVALUE (MeV) DOCUMENT ID TECN COMMENT5.9 ±0.6 OUR AVERAGE5.9 ±0.6 OUR AVERAGE5.9 ±0.6 OUR AVERAGE5.9 ±0.6 OUR AVERAGE5.92±0.60±0.23 1 AAIJ 14BJ LHCB pp at 7, 8 TeV3.1 ±5.6 ±1.3 2 AALTONEN 11X CDF pp at 1.96 TeV1Reonstruted in �−b → �0 π−, �0 → pK−K−π+ deays. Uses m(�0b) − m(�0b)= 172.44 ± 0.39 ± 0.17 MeV from AAIJ 14Z.2Derived from measurements in �0b → �+ π− and �−b → J/ψ�− from AALTO-NEN 09AP taking orrelated systemati unertainties into aount.�b MEAN LIFE�b MEAN LIFE�b MEAN LIFE�b MEAN LIFE\OUR EVALUATION" is an average using resaled values of thedata listed below. The average and resaling were performed bythe Heavy Flavor Averaging Group (HFLAV) and are desribed athttp://www.sla.stanford.edu/xorg/hav/. The averaging/resaling pro-edure takes into aount orrelations between the measurements andasymmetri lifetime errors.�−b MEAN LIFE�−b MEAN LIFE�−b MEAN LIFE�−b MEAN LIFEVALUE (10−12 s) DOCUMENT ID TECN COMMENT1.571±0.040 OUR EVALUATION1.571±0.040 OUR EVALUATION1.571±0.040 OUR EVALUATION1.571±0.040 OUR EVALUATION1.57 ±0.04 OUR AVERAGE1.57 ±0.04 OUR AVERAGE1.57 ±0.04 OUR AVERAGE1.57 ±0.04 OUR AVERAGE Error inludes sale fator of 1.1.1.599±0.041±0.022 1 AAIJ 14BJ LHCB pp at 7, 8 TeV1.55 +0.10
−0.09 ±0.03 2 AAIJ 14T LHCB pp at 7, 8 TeV1.36 ±0.15 ±0.02 AALTONEN 14B CDF pp at 1.96 TeV

• • • We do not use the following data for averages, �ts, limits, et. • • •1.56 +0.27
−0.25 ±0.02 3 AALTONEN 09AP CDF Repl. by AALTO-NEN 14B1Reonstruted in �−b → �0 π−, �0 → pK−K−π+ deays. Referene �0b lifetime1.479 ± 0.009 ± 0.010 ps from AAIJ 14U.2Measured in �−b → J/ψ�− deays.3Measured in �−b → J/ψ�− deays with 66+14

− 9 andidates.� 0b MEAN LIFE� 0b MEAN LIFE� 0b MEAN LIFE� 0b MEAN LIFEVALUE (10−12 s) DOCUMENT ID TECN COMMENT1.479±0.031 OUR EVALUATION1.479±0.031 OUR EVALUATION1.479±0.031 OUR EVALUATION1.479±0.031 OUR EVALUATION1.477±0.026±0.0191.477±0.026±0.0191.477±0.026±0.0191.477±0.026±0.019 1 AAIJ 14Z LHCB pp at 7, 8 TeV1Uses �0b → �+ π− and �+ → pK−π+ deays. The measurement omes from thevalue of relative lifetime of �0b to �0b .�b MEAN LIFE�b MEAN LIFE�b MEAN LIFE�b MEAN LIFEVALUE (10−12 s) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1.48+0.40

−0.31±0.12 1 ABDALLAH 05C DLPH e+ e− → Z01.35+0.37
−0.28+0.15

−0.17 2 BUSKULIC 96T ALEP e+ e− → Z1.5 +0.7
−0.4 ±0.3 3 ABREU 95V DLPH Repl. by ABDALLAH 05C1Used the deay length of �− aompanied by a lepton of the same sign.2 Exess �− ℓ−, impat parameters.3 Exess �− ℓ−, deay lengths.

τmix (1/2π) times the osillation periodτmix (1/2π) times the osillation periodτmix (1/2π) times the osillation periodτmix (1/2π) times the osillation periodVALUE (s) DOCUMENT ID TECN COMMENT
>13× 10−12 1 AAIJ 17BH LHCB pp at 7, 8 TeV1Uses �∗−b and � ′−b deays to �0b π−, where �0b → �+ π−, �+ → pK−π+.MEAN LIFE RATIOSMEAN LIFE RATIOSMEAN LIFE RATIOSMEAN LIFE RATIOS
τ�−b / τ �0b mean life ratioτ�−b / τ �0b mean life ratioτ�−b / τ �0b mean life ratioτ�−b / τ �0b mean life ratioVALUE DOCUMENT ID TECN COMMENT1.089±0.026±0.0111.089±0.026±0.0111.089±0.026±0.0111.089±0.026±0.011 1 AAIJ 14BJ LHCB pp at 7, 8 TeV1Reonstruted in �−b → �0 π−, �0 → pK−K−π+ deays. Referene �0b → �+ π−.
τ�−b / τ�0b mean life ratioτ�−b / τ�0b mean life ratioτ�−b / τ�0b mean life ratioτ�−b / τ�0b mean life ratioVALUE DOCUMENT ID TECN COMMENT1.083±0.032±0.0161.083±0.032±0.0161.083±0.032±0.0161.083±0.032±0.016 1 AAIJ 14BJ LHCB pp at 7, 8 TeV1Reonstruted in �−b → �0 π−, �0 → pK−K−π+ deays. Uses �0b measurementsfrom AAIJ 14Z.

�b DECAY MODES�b DECAY MODES�b DECAY MODES�b DECAY MODES Sale fator/Mode Fration (�i /�) Con�dene level�1 �− ℓ−νℓX × B(b → �b) (3.9 ±1.2 )× 10−4 S=1.4�2 J/ψ�−× B(b → �−b ) (1.02+0.26
−0.21)× 10−5�3 J/ψ�K−× B(b → �−b ) (2.5 ±0.4 )× 10−6�4 pD0K−× B(b → �b) (1.8 ±0.6 )× 10−6�5 pK0π−× B(b → �b)/B(b →B0) < 1.6 × 10−6 CL=90%�6 pK0K−× B(b → �b)/B(b →B0) < 1.1 × 10−6 CL=90%�7 pK−K−× B(b → �b) (3.6 ±0.8 )× 10−8�8 pK−K−�9 pπ−π−�10 pK−π−�11 �π+π−× B(b → � 0b)/B(b →�0b) < 1.7 × 10−6 CL=90%�12 �K−π+× B(b → � 0b)/B(b →�0b) < 8 × 10−7 CL=90%�13 �K+K−× B(b → � 0b)/B(b →�0b) < 3 × 10−7 CL=90%�14 �+ K−× B(b → �b) (6 ±4 )× 10−7�15 �0b π−× B(b → �−b )/B(b → �0b) (5.7 ±2.0 )× 10−4�b BRANCHING RATIOS�b BRANCHING RATIOS�b BRANCHING RATIOS�b BRANCHING RATIOS�(�− ℓ−νℓX ×B(b→ �b) )/�total �1/��(�− ℓ−νℓX ×B(b→ �b) )/�total �1/��(�− ℓ−νℓX ×B(b→ �b) )/�total �1/��(�− ℓ−νℓX ×B(b→ �b) )/�total �1/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT3.9±1.2 OUR AVERAGE3.9±1.2 OUR AVERAGE3.9±1.2 OUR AVERAGE3.9±1.2 OUR AVERAGE Error inludes sale fator of 1.4.3.0±1.0±0.3 ABDALLAH 05C DLPH e+ e− → Z05.4±1.1±0.8 BUSKULIC 96T ALEP Exess �− ℓ− over �− ℓ+

• • • We do not use the following data for averages, �ts, limits, et. • • •5.9±2.1±1.0 ABREU 95V DLPH Repl. by ABDALLAH 05C�(J/ψ�−×B(b→ �−b ) )/�total �2/��(J/ψ�−×B(b→ �−b ) )/�total �2/��(J/ψ�−×B(b→ �−b ) )/�total �2/��(J/ψ�−×B(b→ �−b ) )/�total �2/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT0.102+0.026
−0.021 OUR AVERAGE0.102+0.026
−0.021 OUR AVERAGE0.102+0.026
−0.021 OUR AVERAGE0.102+0.026
−0.021 OUR AVERAGE0.098+0.023
−0.016±0.014 1 AALTONEN 09AP CDF pp at 1.96 TeV0.16 ±0.07 ±0.02 2 ABAZOV 07K D0 pp at 1.96 TeV1AALTONEN 09AP reports [�(�b → J/ψ�−× B(b → �−b ) )/�total℄ / [B(�0b →J/ψ(1S)�× B(b → �0b) )℄ = 0.167+0.037

−0.025 ± 0.012 whih we multiply by our bestvalue B(�0b → J/ψ(1S)�× B(b → �0b) ) = (5.8 ± 0.8) × 10−5. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.2ABAZOV 07K reports [�(�b → J/ψ�−× B(b → �−b ) )/�total℄ / [B(�0b →J/ψ(1S)�× B(b → �0b) )℄ = 0.28 ± 0.09+0.09
−0.08 whih we multiply by our best valueB(�0b → J/ψ(1S)�× B(b → �0b) ) = (5.8 ± 0.8) × 10−5. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(J/ψ�K−×B(b→ �−b ) )/�total �3/��(J/ψ�K−×B(b→ �−b ) )/�total �3/��(J/ψ�K−×B(b→ �−b ) )/�total �3/��(J/ψ�K−×B(b→ �−b ) )/�total �3/�VALUE (units 10−6) DOCUMENT ID TECN COMMENT2.45±0.19±0.352.45±0.19±0.352.45±0.19±0.352.45±0.19±0.35 1,2 AAIJ 17BE LHCB pp at 7 and 8 TeV1AAIJ 17BE reports [�(�b → J/ψ�K−× B(b → �−b ) )/�total℄ / [B(�0b →J/ψ(1S)�× B(b → �0b) )℄ = (4.19 ± 0.29 ± 0.15) × 10−2 whih we multiply byour best value B(�0b → J/ψ(1S)�× B(b → �0b) ) = (5.8 ± 0.8) × 10−5. Our �rsterror is their experiment's error and our seond error is the systemati error from usingour best value.2 Integrated over the b-baryon transverse momentum pT < 25 GeV and rapidity 2.0 < y

< 4.5.�(pD0K−×B(b→ �b) )/�total �4/��(pD0K−×B(b→ �b) )/�total �4/��(pD0K−×B(b→ �b) )/�total �4/��(pD0K−×B(b→ �b) )/�total �4/�VALUE DOCUMENT ID TECN COMMENT(1.8±0.4±0.4)× 10−6(1.8±0.4±0.4)× 10−6(1.8±0.4±0.4)× 10−6(1.8±0.4±0.4)× 10−6 1 AAIJ 14H LHCB pp at 7 TeV1AAIJ 14H reports [�(�b → pD0K−× B(b → �b) )/�total℄ / [B(b → b -baryon)℄ /[B(�0b → pD0K−)℄ = 0.44± 0.09± 0.06 whih we multiply by our best values B(b →b -baryon) = (8.9 ± 1.2)× 10−2, B(�0b → pD0K−) = (4.6 ± 0.8)× 10−5. Our �rsterror is their experiment's error and our seond error is the systemati error from usingour best values.�(pK0π−×B(b→ �b)/B(b→ B0))/�total �5/��(pK0π−×B(b→ �b)/B(b→ B0))/�total �5/��(pK0π−×B(b→ �b)/B(b→ B0))/�total �5/��(pK0π−×B(b→ �b)/B(b→ B0))/�total �5/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.6× 10−6<1.6× 10−6<1.6× 10−6<1.6× 10−6 90 AAIJ 14Q LHCB pp at 7 TeV�(pK0K−×B(b→ �b)/B(b→ B0))/�total �6/��(pK0K−×B(b→ �b)/B(b→ B0))/�total �6/��(pK0K−×B(b→ �b)/B(b→ B0))/�total �6/��(pK0K−×B(b→ �b)/B(b→ B0))/�total �6/�VALUE CL% DOCUMENT ID TECN COMMENT
<1.1× 10−6<1.1× 10−6<1.1× 10−6<1.1× 10−6 90 AAIJ 14Q LHCB pp at 7 TeV



1815181518151815See key on page 885 BaryonPartile Listings� 0b,�−b ,� ′b(5935)−,�b(5945)0�(pK−K−×B(b→ �b) )/�total �7/��(pK−K−×B(b→ �b) )/�total �7/��(pK−K−×B(b→ �b) )/�total �7/��(pK−K−×B(b→ �b) )/�total �7/�VALUE (units 10−8) DOCUMENT ID TECN COMMENT3.6±0.8±0.23.6±0.8±0.23.6±0.8±0.23.6±0.8±0.2 1 AAIJ 17F LHCB pp at 7, 8 TeV1AAIJ 17F reports [�(�b → pK−K−× B(b → �b) )/�total℄ / [B(B+ →K+K−K+)℄ / [B(b → B+)℄ = (2.65 ± 0.35 ± 0.47) × 10−3 whih we multiplyby our best values B(B+ → K+K−K+) = (3.40 ± 0.14) × 10−5, B(b → B+) =(40.5 ± 0.6) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best values.�(pπ−π−
)/�(pK−K−) �9/�8�(pπ−π−
)/�(pK−K−) �9/�8�(pπ−π−
)/�(pK−K−) �9/�8�(pπ−π−
)/�(pK−K−) �9/�8VALUE CL% DOCUMENT ID TECN COMMENT

<0.56<0.56<0.56<0.56 90 1 AAIJ 17F LHCB pp at 7, 8 TeV1Measures the ratio as 0.28 ± 0.16 ± 0.13.�(pK−π−
)/�(pK−K−) �10/�8�(pK−π−
)/�(pK−K−) �10/�8�(pK−π−
)/�(pK−K−) �10/�8�(pK−π−
)/�(pK−K−) �10/�8VALUE DOCUMENT ID TECN COMMENT0.98±0.27±0.090.98±0.27±0.090.98±0.27±0.090.98±0.27±0.09 AAIJ 17F LHCB pp at 7, 8 TeV�(�π+π−× B(b→ � 0b)/B(b→ �0b))/�total �11/��(�π+π−× B(b→ � 0b)/B(b→ �0b))/�total �11/��(�π+π−× B(b→ � 0b)/B(b→ �0b))/�total �11/��(�π+π−× B(b→ � 0b)/B(b→ �0b))/�total �11/�VALUE CL% DOCUMENT ID TECN COMMENT

<1.7× 10−6<1.7× 10−6<1.7× 10−6<1.7× 10−6 90 AAIJ 16W LHCB pp at 7, 8 TeV�(�K−π+×B(b→ � 0b)/B(b→ �0b))/�total �12/��(�K−π+×B(b→ � 0b)/B(b→ �0b))/�total �12/��(�K−π+×B(b→ � 0b)/B(b→ �0b))/�total �12/��(�K−π+×B(b→ � 0b)/B(b→ �0b))/�total �12/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.8× 10−6<0.8× 10−6<0.8× 10−6<0.8× 10−6 90 AAIJ 16W LHCB pp at 7, 8 TeV�(�K+K−×B(b→ � 0b)/B(b→ �0b))/�total �13/��(�K+K−×B(b→ � 0b)/B(b→ �0b))/�total �13/��(�K+K−×B(b→ � 0b)/B(b→ �0b))/�total �13/��(�K+K−×B(b→ � 0b)/B(b→ �0b))/�total �13/�VALUE CL% DOCUMENT ID TECN COMMENT
<0.3× 10−6<0.3× 10−6<0.3× 10−6<0.3× 10−6 90 AAIJ 16W LHCB pp at 7, 8 TeV�(�+ K−×B(b→ �b) )/�(pD0K−×B(b→ �b) ) �14/�4�(�+ K−×B(b→ �b) )/�(pD0K−×B(b→ �b) ) �14/�4�(�+ K−×B(b→ �b) )/�(pD0K−×B(b→ �b) ) �14/�4�(�+ K−×B(b→ �b) )/�(pD0K−×B(b→ �b) ) �14/�4VALUE DOCUMENT ID TECN COMMENT0.36±0.19±0.020.36±0.19±0.020.36±0.19±0.020.36±0.19±0.02 1 AAIJ 14H LHCB pp at 7 TeV1AAIJ 14H reports [�(�b → �+ K−× B(b → �b) )/�(�b → pD0K−× B(b →�b) )℄ × [B(�+ → pK−π+)℄ / [B(D0 → K−π+)℄ = 0.57 ± 0.22 ± 0.21 whihwe multiply or divide by our best values B(�+ → pK−π+) = (6.23 ± 0.33)× 10−2,B(D0 → K−π+) = (3.89 ± 0.04) × 10−2. Our �rst error is their experiment's errorand our seond error is the systemati error from using our best values.�(�0b π−×B(b→ �−b )/B(b→ �0b))/�total �15/��(�0b π−×B(b→ �−b )/B(b→ �0b))/�total �15/��(�0b π−×B(b→ �−b )/B(b→ �0b))/�total �15/��(�0b π−×B(b→ �−b )/B(b→ �0b))/�total �15/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT5.7±1.8+0.8

−0.95.7±1.8+0.8
−0.95.7±1.8+0.8
−0.95.7±1.8+0.8
−0.9 1 AAIJ 15BA LHCB pp at 7, 8 TeV1A signal is reported with a signi�ane of 3.2 standard deviations in the deay hain of�−b → �0b π−, �0b → �+ π−, and �+ → pK−π+.�b REFERENCES�b REFERENCES�b REFERENCES�b REFERENCESAAIJ 17BE PL B772 265 R. Aaij et al. (LHCb Collab.)AAIJ 17BH PRL 119 181807 R. Aaij et al. (LHCb Collab.)AAIJ 17BJ PRL 119 232001 R. Aaij et al. (LHCb Collab.)AAIJ 17F PRL 118 071801 R. Aaij et al. (LHCb Collab.)AAIJ 16W JHEP 1605 081 R. Aaij et al. (LHCb Collab.)AAIJ 15BA PRL 115 241801 R. Aaij et al. (LHCb Collab.)AAIJ 14AA PRL 112 202001 R. Aaij et al. (LHCb Collab.)AAIJ 14BE NP B888 169 R. Aaij et al. (LHCb Collab.)AAIJ 14BJ PRL 113 242002 R. Aaij et al. (LHCb Collab.)AAIJ 14H PR D89 032001 R. Aaij et al. (LHCb Collab.)AAIJ 14Q JHEP 1404 087 R. Aaij et al. (LHCb Collab.)AAIJ 14T PL B736 154 R. Aaij et al. (LHCb Collab.)AAIJ 14U PL B734 122 R. Aaij et al. (LHCb Collab.)AAIJ 14Z PRL 113 032001 R. Aaij et al. (LHCb Collab.)AALTONEN 14B PR D89 072014 T. Aaltonen et al. (CDF Collab.)AAIJ 13AV PRL 110 182001 R. Aaij et al. (LHCb Collab.)AALTONEN 11X PRL 107 102001 T. Aaltonen et al. (CDF Collab.)AALTONEN 09AP PR D80 072003 T. Aaltonen et al. (CDF Collab.)AALTONEN 07A PRL 99 052002 T. Aaltonen et al. (CDF Collab.)ABAZOV 07K PRL 99 052001 V.M. Abazov et al. (D0 Collab.)ABDALLAH 05C EPJ C44 299 J. Abdallah et al. (DELPHI Collab.)BUSKULIC 96T PL B384 449 D. Buskuli et al. (ALEPH Collab.)ABREU 95V ZPHY C68 541 P. Abreu et al. (DELPHI Collab.)� ′b(5935)− JP = 12+ Status: ∗∗∗� ′b(5935)− MASS� ′b(5935)− MASS� ′b(5935)− MASS� ′b(5935)− MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5935.02±0.02±0.055935.02±0.02±0.055935.02±0.02±0.055935.02±0.02±0.05 1 AAIJ 15H LHCB pp at 7, 8 TeV1Not independent of the mass di�erene measurement below. Observed in �0b π− hannelwith �0b → �+ π− and �+ → pK−π+.m� ′b(5935)− − m�0b − mπ−m� ′b(5935)− − m�0b − mπ−m� ′b(5935)− − m�0b − mπ−m� ′b(5935)− − m�0b − mπ−VALUE (MeV) DOCUMENT ID TECN COMMENT3.653±0.018±0.0063.653±0.018±0.0063.653±0.018±0.0063.653±0.018±0.006 2 AAIJ 15H LHCB pp at 7, 8 TeV

2Observed in �0b π− hannel with �0b → �+ π− and �+ → pK−π+.� ′b(5935)− WIDTH� ′b(5935)− WIDTH� ′b(5935)− WIDTH� ′b(5935)− WIDTHVALUE (MeV) CL% DOCUMENT ID TECN COMMENT
<0.08<0.08<0.08<0.08 95 3 AAIJ 15H LHCB pp at 7, 8 TeV3Observed in �0b π− hannel with �0b → �+ π− and �+ → pK−π+.� ′b(5935)− DECAY MODES� ′b(5935)− DECAY MODES� ′b(5935)− DECAY MODES� ′b(5935)− DECAY MODESMode Fration (�i /�)�1 � 0b π−× B(b →� ′b(5935)−)/B(b → � 0b) (11.8±1.8) %� ′b(5935)− BRANCHING RATIOS� ′b(5935)− BRANCHING RATIOS� ′b(5935)− BRANCHING RATIOS� ′b(5935)− BRANCHING RATIOS�(� 0b π−×B(b→ � ′b(5935)−)/B(b→ � 0b))/�total �1/��(� 0b π−×B(b→ � ′b(5935)−)/B(b→ � 0b))/�total �1/��(� 0b π−×B(b→ � ′b(5935)−)/B(b→ � 0b))/�total �1/��(� 0b π−×B(b→ � ′b(5935)−)/B(b→ � 0b))/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.118±0.017±0.0070.118±0.017±0.0070.118±0.017±0.0070.118±0.017±0.007 4 AAIJ 15H LHCB pp at 7, 8 TeV4Observed in �0b π− hannel with �0b → �+ π− and �+ → pK−π+.� ′b(5935)− REFERENCES� ′b(5935)− REFERENCES� ′b(5935)− REFERENCES� ′b(5935)− REFERENCESAAIJ 15H PRL 114 062004 R. Aaij et al. (LHCb Collab.)�b(5945)0 JP = 32+ Status: ∗∗∗Quantum numbers are based on quark model expetations.�b(5945)0 MASS�b(5945)0 MASS�b(5945)0 MASS�b(5945)0 MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5949.8±1.4 OUR AVERAGE5949.8±1.4 OUR AVERAGE5949.8±1.4 OUR AVERAGE5949.8±1.4 OUR AVERAGE5952.3±0.1±0.9 1 AAIJ 16AE LHCB pp at 7, 8 TeV5951.4±0.8±0.9 2 CHATRCHYAN12S CMS pp at 7 TeV, 5.3 fb−11AAIJ 16AE measuresm(�b(5945)0) −m(�−b ) −m(π+) = 15.727±0.068±0.023 MeV.We have adjusted the measurement to our best values of m(�−b ) = 5797.0 ± 0.9 MeV,m(π+) = 139.57061 ± 0.00024 MeV. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best values.2CHATRCHYAN 12S measures m(�b(5945)0) − m(�−b ) − m(π+) = 14.84 ± 0.74 ±0.28 MeV. We have adjusted the measurement to our best values of m(�−b ) = 5797.0 ±0.9 MeV, m(π+) = 139.57061 ± 0.00024 MeV. Our �rst error is their experiment's errorand our seond error is the systemati error from using our best values.�b(5945)0 WIDTH�b(5945)0 WIDTH�b(5945)0 WIDTH�b(5945)0 WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT0.90±0.16±0.080.90±0.16±0.080.90±0.16±0.080.90±0.16±0.08 3 AAIJ 16AE LHCB pp at 7, 8 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •2.1 ±1.7 4 CHATRCHYAN12S CMS pp at 7 TeV, 5.3 fb−13Measured using �b(5945)0 → �−b π+, �−b → �0 π−, �0 → pK−K−π+ deays.4 Systemati unertainty not evaluated.�b(5945)0 DECAY MODES�b(5945)0 DECAY MODES�b(5945)0 DECAY MODES�b(5945)0 DECAY MODESMode Fration (�i /�)�1 �−b π+ seen�b(5945)0 BRANCHING RATIOS�b(5945)0 BRANCHING RATIOS�b(5945)0 BRANCHING RATIOS�b(5945)0 BRANCHING RATIOS�(�−b π+)/�total �1/��(�−b π+)/�total �1/��(�−b π+)/�total �1/��(�−b π+)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseen AAIJ 16AE ATLS pp at 7, 8 TeVseenseenseenseen CHATRCHYAN12S CMS pp at 7 TeV, 5.3 fb−1�b(5945)0 REFERENCES�b(5945)0 REFERENCES�b(5945)0 REFERENCES�b(5945)0 REFERENCESAAIJ 16AE JHEP 1605 161 R. Aaij et al. (LHCb Collab.)CHATRCHYAN 12S PRL 108 252002 S. Chatrhyan et al. (CMS Collab.)



1816181618161816BaryonPartile Listings�b(5945)0,�b(5955)−,
−b�b(5955)− JP = 32+ Status: ∗∗∗�b(5955)− MASS�b(5955)− MASS�b(5955)− MASS�b(5955)− MASSVALUE (MeV) DOCUMENT ID TECN COMMENT5955.33±0.12±0.055955.33±0.12±0.055955.33±0.12±0.055955.33±0.12±0.05 1 AAIJ 15H LHCB pp at 7, 8 TeV1Not independent of the mass di�erene measurement below. Observed in �0b π− hannelwith �0b → �+ π− and �+ → pK−π+.m�b(5955)− − m�0b − mπ−m�b(5955)− − m�0b − mπ−m�b(5955)− − m�0b − mπ−m�b(5955)− − m�0b − mπ−VALUE (MeV) DOCUMENT ID TECN COMMENT23.96±0.12±0.0623.96±0.12±0.0623.96±0.12±0.0623.96±0.12±0.06 1 AAIJ 15H LHCB pp at 7, 8 TeV1Observed in �0b π− hannel with �0b → �+ π− and �+ → pK−π+.�b(5955)− WIDTH�b(5955)− WIDTH�b(5955)− WIDTH�b(5955)− WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT1.65±0.31±0.101.65±0.31±0.101.65±0.31±0.101.65±0.31±0.10 1 AAIJ 15H LHCB pp at 7, 8 TeV1Observed in �0b π− hannel with �0b → �+ π− and �+ → pK−π+.�b(5955)− DECAY MODES�b(5955)− DECAY MODES�b(5955)− DECAY MODES�b(5955)− DECAY MODESMode Fration (�i /�)�1 � 0b π−× B(b →� ∗b(5955)−)/B(b → � 0b) (20.7±3.5) %�b(5955)− BRANCHING RATIOS�b(5955)− BRANCHING RATIOS�b(5955)− BRANCHING RATIOS�b(5955)− BRANCHING RATIOS�(� 0b π−×B(b→ � ∗b(5955)−)/B(b→ � 0b))/�total �1/��(� 0b π−×B(b→ � ∗b(5955)−)/B(b→ � 0b))/�total �1/��(� 0b π−×B(b→ � ∗b(5955)−)/B(b→ � 0b))/�total �1/��(� 0b π−×B(b→ � ∗b(5955)−)/B(b→ � 0b))/�total �1/�VALUE DOCUMENT ID TECN COMMENT0.207±0.032±0.0150.207±0.032±0.0150.207±0.032±0.0150.207±0.032±0.015 1 AAIJ 15H LHCB pp at 7, 8 TeV1Observed in �0b π− hannel with �0b → �+ π− and �+ → pK−π+.�b(5955)− REFERENCES�b(5955)− REFERENCES�b(5955)− REFERENCES�b(5955)− REFERENCESAAIJ 15H PRL 114 062004 R. Aaij et al. (LHCb Collab.)
−b I (JP ) = 0(12+)I, J, P need on�rmation.Status: ∗∗∗In the quark model 
−b is ssb ground state. None of its quantumnumbers has been measured.
−b MASS
−b MASS
−b MASS
−b MASSVALUE (MeV) DOCUMENT ID TECN COMMENT6046.1± 1.7 OUR AVERAGE6046.1± 1.7 OUR AVERAGE6046.1± 1.7 OUR AVERAGE6046.1± 1.7 OUR AVERAGE6045.1± 3.2± 0.8 1 AAIJ 16O LHCB pp at 7, 8 TeV6047.5± 3.8± 0.6 2 AALTONEN 14B CDF pp at 1.96 TeV6046.0± 2.2± 0.5 3 AAIJ 13AV LHCB pp at 7 TeV
• • • We do not use the following data for averages, �ts, limits, et. • • •6054.4± 6.8± 0.9 4 AALTONEN 09AP CDF Repl. by AALTONEN 14B6165 ±10 ±13 5 ABAZOV 08AL D0 pp at 1.96 TeV1Reonstruted in 
−b → 
0 π−, 
0 → pK−K−π+ deays. Referene �−b mass5797.72 ± 0.6 MeV from AAIJ 14B.2Uses 
−b → J/ψ
− and 
0 π− deays, with the �rst evidene for 
−b → 
0 π− at3.3 σ signi�ane.3Measured in 
−b → J/ψ
− with 19 ± 5 events.4Observed in 
−b → J/ψ
− deays with 16+6

−4 andidates, a signi�ane of 5.5 sigmafrom a ombined mass-lifetime �t.5Observed in 
−b → J/ψ
− deays with 17.8 ± 4.9 ± 0.8 andidates, a signi�ane of5.4 sigma.m
−b − m�0bm
−b − m�0bm
−b − m�0bm
−b − m�0bVALUE (MeV) DOCUMENT ID TECN COMMENT426.4±2.2±0.4426.4±2.2±0.4426.4±2.2±0.4426.4±2.2±0.4 AAIJ 13AV LHCB pp at 7 TeVm
−b − m�−bm
−b − m�−bm
−b − m�−bm
−b − m�−bVALUE (MeV) DOCUMENT ID TECN COMMENT247.3±3.2±0.5247.3±3.2±0.5247.3±3.2±0.5247.3±3.2±0.5 1 AAIJ 16O LHCB pp at 7, 8 TeV1Uses 
−b → 
0 π−, 
0 → pK−K−π+ and �−b → �0 π−, �0 → pK−K−π+deays.


b MEAN LIFE
b MEAN LIFE
b MEAN LIFE
b MEAN LIFEVALUE (10−12 s) DOCUMENT ID TECN COMMENT1.64+0.18
−0.17 OUR EVALUATION1.64+0.18
−0.17 OUR EVALUATION1.64+0.18
−0.17 OUR EVALUATION1.64+0.18
−0.17 OUR EVALUATION1.65+0.18
−0.16 OUR AVERAGE1.65+0.18
−0.16 OUR AVERAGE1.65+0.18
−0.16 OUR AVERAGE1.65+0.18
−0.16 OUR AVERAGE1.78±0.26±0.05±0.06 1 AAIJ 16O LHCB pp at 7, 8 TeV1.54+0.26
−0.21±0.05 2 AAIJ 14T LHCB pp at 7, 8 TeV1.66+0.53
−0.40±0.02 2 AALTONEN 14B CDF pp at 1.96 TeV

• • • We do not use the following data for averages, �ts, limits, et. • • •1.13+0.53
−0.40±0.02 3 AALTONEN 09AP CDF Repl. by AALTONEN 14B1Measured in 
−b → 
0 π−, 
0 → pK−K−π+ deays relative to �−b → �0 π−,�0 → pK−K−π+ deays with referene �−b mean life 1.599±0.06 ps from AAIJ 14B.2Measured in 
−b → J/ψ
− deays.3Observed in 
−b → J/ψ
− deays with 16+6

−4 andidates, a signi�ane of 5.5 sigmafrom a ombined mass-lifetime �t.
τ(
−b )/τ(�−b ) mean life ratioτ(
−b )/τ(�−b ) mean life ratioτ(
−b )/τ(�−b ) mean life ratioτ(
−b )/τ(�−b ) mean life ratioVALUE DOCUMENT ID TECN COMMENT1.11±0.16±0.031.11±0.16±0.031.11±0.16±0.031.11±0.16±0.03 1 AAIJ 16O LHCB pp at 7, 8 TeV1Uses 
−b → 
0 π−, 
0 → pK−K−π+ and �−b → �0 π−, �0 → pK−K−π+deays. 
−b DECAY MODES
−b DECAY MODES
−b DECAY MODES
−b DECAY MODESMode Fration (�i /�) Con�dene level�1 J/ψ
−×B(b → 
b) (2.9+1.1

−0.8)× 10−6�2 pK−K−×B(b → 
b) < 2.5 × 10−9 90%�3 pπ−π−×B(b → 
b) < 1.5 × 10−8 90%�4 pK−π−×B(b → 
b) < 7 × 10−9 90%
−b BRANCHING RATIOS
−b BRANCHING RATIOS
−b BRANCHING RATIOS
−b BRANCHING RATIOS�(J/ψ
−×B(b→ 
b) )/�total �1/��(J/ψ
−×B(b→ 
b) )/�total �1/��(J/ψ
−×B(b→ 
b) )/�total �1/��(J/ψ
−×B(b→ 
b) )/�total �1/�VALUE (units 10−4) DOCUMENT ID TECN COMMENT0.029+0.011
−0.008 OUR AVERAGE0.029+0.011
−0.008 OUR AVERAGE0.029+0.011
−0.008 OUR AVERAGE0.029+0.011
−0.008 OUR AVERAGE0.026+0.010
−0.007±0.004 1 AALTONEN 09AP CDF pp at 1.96 TeV0.08 ±0.04 ±0.02 2 ABAZOV 08AL D0 pp at 1.96 TeV1AALTONEN 09AP reports [�(
−b → J/ψ
−×B(b → 
b) )/�total℄ / [B(�0b →J/ψ(1S)�× B(b → �0b) )℄ = 0.045+0.017

−0.012 ± 0.004 whih we multiply by our bestvalue B(�0b → J/ψ(1S)�× B(b → �0b) ) = (5.8 ± 0.8) × 10−5. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.2ABAZOV 08AL reports [�(
−b → J/ψ
−×B(b → 
b) )/�total℄ / [B(�b →J/ψ�−× B(b → �−b ) )℄ = 0.80 ± 0.32+0.14
−0.22 whih we multiply by our best valueB(�b → J/ψ�−× B(b → �−b ) ) = (1.02+0.26

−0.21) × 10−5. Our �rst error is theirexperiment's error and our seond error is the systemati error from using our best value.�(pK−K−×B(b→ 
b) )/�total �2/��(pK−K−×B(b→ 
b) )/�total �2/��(pK−K−×B(b→ 
b) )/�total �2/��(pK−K−×B(b→ 
b) )/�total �2/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<2.5× 10−4<2.5× 10−4<2.5× 10−4<2.5× 10−4 90 1 AAIJ 17F LHCB pp at 7, 8 TeV1AAIJ 17F reports [�(
−b → pK−K−×B(b → 
b) )/�total℄ / [B(B+ →K+K−K+)℄ / [B(b → B+)℄ < 18 × 10−5 whih we multiply by our best valuesB(B+ → K+K−K+) = 3.40× 10−5, B(b → B+) = 40.5× 10−2.�(pπ−π−×B(b→ 
b) )/�total �3/��(pπ−π−×B(b→ 
b) )/�total �3/��(pπ−π−×B(b→ 
b) )/�total �3/��(pπ−π−×B(b→ 
b) )/�total �3/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<1.5× 10−3<1.5× 10−3<1.5× 10−3<1.5× 10−3 90 1 AAIJ 17F LHCB pp at 7, 8 TeV1AAIJ 17F reports [�(
−b → pπ−π−×B(b → 
b) )/�total℄ / [B(B+ → K+K−K+)℄

/ [B(b → B+)℄ < 109 × 10−5 whih we multiply by our best values B(B+ →K+K−K+) = 3.40× 10−5, B(b → B+) = 40.5× 10−2.�(pK−π−×B(b→ 
b) )/�total �4/��(pK−π−×B(b→ 
b) )/�total �4/��(pK−π−×B(b→ 
b) )/�total �4/��(pK−π−×B(b→ 
b) )/�total �4/�VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT
<7× 10−4<7× 10−4<7× 10−4<7× 10−4 90 1 AAIJ 17F LHCB pp at 7, 8 TeV1AAIJ 17F reports [�(
−b → pK−π−×B(b → 
b) )/�total℄ / [B(B+ →K+K−K+)℄ / [B(b → B+)℄ < 51 × 10−5 whih we multiply by our best valuesB(B+ → K+K−K+) = 3.40× 10−5, B(b → B+) = 40.5× 10−2.



1817181718171817See key on page 885 Baryon Partile Listings
−b , b-baryon ADMIXTURE (�b, �b, �b, 
b)
−b REFERENCES
−b REFERENCES
−b REFERENCES
−b REFERENCESAAIJ 17F PRL 118 071801 R. Aaij et al. (LHCb Collab.)AAIJ 16O PR D93 092007 R. Aaij et al. (LHCb Collab.)AAIJ 14B PL B728 234 R. Aaij et al. (LHCb Collab.)AAIJ 14T PL B736 154 R. Aaij et al. (LHCb Collab.)AALTONEN 14B PR D89 072014 T. Aaltonen et al. (CDF Collab.)AAIJ 13AV PRL 110 182001 R. Aaij et al. (LHCb Collab.)AALTONEN 09AP PR D80 072003 T. Aaltonen et al. (CDF Collab.)ABAZOV 08AL PRL 101 232002 V.M. Abazov et al. (D0 Collab.)b-baryon ADMIXTURE (�b, �b, �b, 
b)b-baryon ADMIXTURE MEAN LIFEb-baryon ADMIXTURE MEAN LIFEb-baryon ADMIXTURE MEAN LIFEb-baryon ADMIXTURE MEAN LIFEEah measurement of the b-baryon mean life is an average over an ad-mixture of various b baryons whih deay weakly. Di�erent tehniquesemphasize di�erent admixtures of produed partiles, whih ould resultin a di�erent b-baryon mean life. More b-baryon avor spei� hannelsare not inluded in the measurement.VALUE (10−12 s) EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1.218+0.130

−0.115±0.042 1 ABAZOV 07S D0 Repl. by ABAZOV 12U1.22 +0.22
−0.18 ±0.04 1 ABAZOV 05C D0 Repl. by ABAZOV 07S1.16 ±0.20 ±0.08 2 ABREU 99W DLPH e+ e− → Z1.19 ±0.14 ±0.07 3 ABREU 99W DLPH e+ e− → Z1.14 ±0.08 ±0.04 4 ABREU 99W DLPH e+ e− → Z1.11 +0.19
−0.18 ±0.05 5 ABREU 99W DLPH e+ e− → Z1.29 +0.24
−0.22 ±0.06 5 ACKERSTAFF 98G OPAL e+ e− → Z1.20 ±0.08 ±0.06 6 BARATE 98D ALEP e+ e− → Z1.21 ±0.11 5 BARATE 98D ALEP e+ e− → Z1.32 ±0.15 ±0.07 7 ABE 96M CDF pp at 1.8 TeV1.46 +0.22
−0.21 +0.07

−0.09 ABREU 96D DLPH Repl. by ABREU 99W1.10 +0.19
−0.17 ±0.09 5 ABREU 96D DLPH e+ e− → Z1.16 ±0.11 ±0.06 5 AKERS 96 OPAL e+ e− → Z1.27 +0.35
−0.29 ±0.09 ABREU 95S DLPH Repl. by ABREU 99W1.05 +0.12
−0.11 ±0.09 290 BUSKULIC 95L ALEP Repl. by BARATE 98D1.04 +0.48
−0.38 ±0.10 11 8 ABREU 93F DLPH Exess �µ−, deaylengths1.05 +0.23
−0.20 ±0.08 157 9 AKERS 93 OPAL Exess �ℓ−, deaylengths1.12 +0.32
−0.29 ±0.16 101 10 BUSKULIC 92I ALEP Exess �ℓ−, impatparameters1Measured mean life using fully reonstruted �0b → J/ψ� deays.2Measured using �ℓ− deay length.3Measured using p ℓ− deay length.4This ABREU 99W result is the ombined result of the �ℓ−, p ℓ−, and exess �µ−impat parameter measurements.5Measured using � ℓ− and �ℓ+ ℓ−.6Measured using the exess of �ℓ−, lepton impat parameter.7Measured using � ℓ−.8ABREU 93F superseded by ABREU 96D.9AKERS 93 superseded by AKERS 96.10BUSKULIC 92I superseded by BUSKULIC 95L.b-baryon ADMIXTURE DECAY MODESb-baryon ADMIXTURE DECAY MODESb-baryon ADMIXTURE DECAY MODESb-baryon ADMIXTURE DECAY MODES(�b ,�b ,�b ,
b)(�b ,�b ,�b ,
b)(�b ,�b ,�b ,
b)(�b ,�b ,�b ,
b)These branhing frations are atually an average over weakly deaying b-baryons weighted by their prodution rates at the LHC, LEP, and Tevatron,branhing ratios, and detetion eÆienies. They sale with the b-baryonprodution fration B(b → b -baryon).The branhing frations B(b -baryon → �ℓ− νℓ anything) and B(�0b →�+ ℓ− νℓ anything) are not pure measurements beause the underlyingmeasured produts of these with B(b → b -baryon) were used to determineB(b → b -baryon), as desribed in the note \Prodution and Deay ofb-Flavored Hadrons."For inlusive branhing frations, e.g., B → D± anything, the valuesusually are multipliities, not branhing frations. They an be greaterthan one.Mode Fration (�i /�)�1 pµ−ν anything ( 5.5+ 2.2

− 1.9) %�2 p ℓνℓ anything ( 5.3± 1.1) %�3 panything (66 ±21 ) %

�4 �ℓ−νℓ anything ( 3.6± 0.6) %�5 �ℓ+νℓ anything ( 3.0± 0.8) %�6 �anything (37 ± 7 ) %�7 �− ℓ−νℓ anything ( 6.2± 1.6)× 10−3b-baryon ADMIXTURE (�b , �b , �b , 
b) BRANCHING RATIOSb-baryon ADMIXTURE (�b , �b , �b , 
b) BRANCHING RATIOSb-baryon ADMIXTURE (�b , �b , �b , 
b) BRANCHING RATIOSb-baryon ADMIXTURE (�b , �b , �b , 
b) BRANCHING RATIOS�(pµ−ν anything)/�total �1/��(pµ−ν anything)/�total �1/��(pµ−ν anything)/�total �1/��(pµ−ν anything)/�total �1/�VALUE (%) EVTS DOCUMENT ID TECN COMMENT5.5+2.1
−1.7±0.75.5+2.1
−1.7±0.75.5+2.1
−1.7±0.75.5+2.1
−1.7±0.7 125 11 ABREU 95S DLPH e+ e− → Z11ABREU 95S reports [�(b -baryon → pµ− ν anything)/�total℄ × [B(b → b -baryon)℄= 0.0049 ± 0.0011+0.0015

−0.0011 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(p ℓνℓ anything)/�total �2/��(p ℓνℓ anything)/�total �2/��(p ℓνℓ anything)/�total �2/��(p ℓνℓ anything)/�total �2/�VALUE (%) DOCUMENT ID TECN COMMENT5.3±0.9±0.75.3±0.9±0.75.3±0.9±0.75.3±0.9±0.7 12 BARATE 98V ALEP e+ e− → Z12BARATE 98V reports [�(b -baryon → p ℓνℓ anything)/�total℄ × [B(b → b -baryon)℄= (4.72 ± 0.66 ± 0.44) × 10−3 whih we divide by our best value B(b → b -baryon)= (8.9 ± 1.2)× 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(p ℓνℓ anything)/�(panything) �2/�3�(p ℓνℓ anything)/�(panything) �2/�3�(p ℓνℓ anything)/�(p anything) �2/�3�(p ℓνℓ anything)/�(p anything) �2/�3VALUE (%) DOCUMENT ID TECN COMMENT8.0±1.2±1.48.0±1.2±1.48.0±1.2±1.48.0±1.2±1.4 BARATE 98V ALEP e+ e− → Z�(�ℓ−νℓ anything)/�total �4/��(�ℓ−νℓ anything)/�total �4/��(�ℓ−νℓ anything)/�total �4/��(�ℓ−νℓ anything)/�total �4/�The values and averages in this setion serve only to show what values result if oneassumes our B(b → b -baryon). They annot be thought of as measurements sine theunderlying produt branhing frations were also used to determine B(b → b -baryon)as desribed in the note on \Prodution and Deay of b-Flavored Hadrons."VALUE (%) EVTS DOCUMENT ID TECN COMMENT3.6±0.6 OUR AVERAGE3.6±0.6 OUR AVERAGE3.6±0.6 OUR AVERAGE3.6±0.6 OUR AVERAGE3.7±0.5±0.5 13 BARATE 98D ALEP e+ e− → Z3.3±0.4±0.4 14 AKERS 96 OPAL Exess of �ℓ− over �ℓ+3.4±0.8±0.5 262 15 ABREU 95S DLPH Exess of �ℓ− over �ℓ+6.9±1.3±0.9 290 16 BUSKULIC 95L ALEP Exess of �ℓ− over �ℓ+
• • • We do not use the following data for averages, �ts, limits, et. • • •seen 157 17 AKERS 93 OPAL Exess of �ℓ− over �ℓ+7.9±2.3±1.1 101 18 BUSKULIC 92I ALEP Exess of �ℓ− over �ℓ+13BARATE 98D reports [�(b -baryon → �ℓ− νℓ anything)/�total℄ × [B(b → b -baryon)℄= 0.00326 ± 0.00016 ± 0.00039 whih we divide by our best value B(b → b -baryon)= (8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond erroris the systemati error from using our best value. Measured using the exess of �ℓ−,lepton impat parameter.14AKERS 96 reports [�(b -baryon → �ℓ− νℓ anything)/�total℄ × [B(b → b -baryon)℄ =0.00291 ± 0.00023 ± 0.00025 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.15ABREU 95S reports [�(b -baryon → �ℓ− νℓ anything)/�total℄ × [B(b → b -baryon)℄= 0.0030 ± 0.0006 ± 0.0004 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.16BUSKULIC 95L reports [�(b -baryon → �ℓ− νℓ anything)/�total℄× [B(b → b -baryon)℄= 0.0061 ± 0.0006 ± 0.0010 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.17AKERS 93 superseded by AKERS 96.18BUSKULIC 92I reports [�(b -baryon → �ℓ− νℓ anything)/�total℄ × [B(b → b -baryon)℄= 0.0070 ± 0.0010 ± 0.0018 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value. Superseded by BUSKULIC 95L.�(�ℓ+νℓ anything)/�(�anything) �5/�6�(�ℓ+νℓ anything)/�(�anything) �5/�6�(�ℓ+νℓ anything)/�(�anything) �5/�6�(�ℓ+νℓ anything)/�(�anything) �5/�6VALUE (units 10−2) DOCUMENT ID TECN COMMENT8.0±1.2±0.88.0±1.2±0.88.0±1.2±0.88.0±1.2±0.8 ABBIENDI 99L OPAL e+ e− → Z
• • • We do not use the following data for averages, �ts, limits, et. • • •7.0±1.2±0.7 ACKERSTAFF 97N OPAL Repl. by ABBIENDI 99L�(�anything)/�total �6/��(�anything)/�total �6/��(�anything)/�total �6/��(�anything)/�total �6/�VALUE (%) DOCUMENT ID TECN COMMENT37± 7 OUR AVERAGE37± 7 OUR AVERAGE37± 7 OUR AVERAGE37± 7 OUR AVERAGE39± 5±5 19 ABBIENDI 99L OPAL e+ e− → Z25+14

− 9±3 20 ABREU 95C DLPH e+ e− → Z
• • • We do not use the following data for averages, �ts, limits, et. • • •44± 7±6 21 ACKERSTAFF 97N OPAL Repl. by ABBIENDI 99L19ABBIENDI 99L reports [�(b -baryon → �anything)/�total℄ × [B(b → b -baryon)℄= 0.035 ± 0.0032 ± 0.0035 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.



1818181818181818BaryonPartile Listingsb-baryon ADMIXTURE (�b,�b,�b,
b)20ABREU 95C reports 0.28+0.17
−0.12 from a measurement of [�(b -baryon → �anything)/�total℄ × [B(b → b -baryon)℄ assuming B(b → b -baryon) = 0.08 ± 0.02, whih weresale to our best value B(b → b -baryon) = (8.9 ± 1.2) × 10−2. Our �rst error istheir experiment's error and our seond error is the systemati error from using our bestvalue.21ACKERSTAFF 97N reports [�(b -baryon → �anything)/�total℄ × [B(b → b -baryon)℄= 0.0393 ± 0.0046 ± 0.0037 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.�(�− ℓ−νℓ anything)/�total �7/��(�− ℓ−νℓ anything)/�total �7/��(�− ℓ−νℓ anything)/�total �7/��(�− ℓ−νℓ anything)/�total �7/�VALUE (units 10−3) DOCUMENT ID TECN COMMENT6.2±1.6 OUR AVERAGE6.2±1.6 OUR AVERAGE6.2±1.6 OUR AVERAGE6.2±1.6 OUR AVERAGE6.1±1.5±0.8 22 BUSKULIC 96T ALEP Exess �− ℓ− over �− ℓ+6.6±2.6±0.9 23 ABREU 95V DLPH Exess �− ℓ− over �− ℓ+22BUSKULIC 96T reports [�(b -baryon → �− ℓ− νℓ anything)/�total℄ × [B(b → b -baryon)℄ = 0.00054 ± 0.00011 ± 0.00008 whih we divide by our best value B(b →b -baryon) = (8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and ourseond error is the systemati error from using our best value.23ABREU 95V reports [�(b -baryon → �− ℓ− νℓ anything)/�total℄ × [B(b → b -baryon)℄= 0.00059 ± 0.00021 ± 0.0001 whih we divide by our best value B(b → b -baryon) =(8.9 ± 1.2) × 10−2. Our �rst error is their experiment's error and our seond error isthe systemati error from using our best value.

b-baryon ADMIXTURE (�b , �b , �b , 
b) REFERENCESb-baryon ADMIXTURE (�b , �b , �b , 
b) REFERENCESb-baryon ADMIXTURE (�b , �b , �b , 
b) REFERENCESb-baryon ADMIXTURE (�b , �b , �b , 
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See the related review(s):PentaquarksP(4380)+ Status: ∗A resonane seen in �0b → P+ K−, then P → J/ψp, with asigni�ane of 9 standard deviations. The J/ψp quark ontent isuud   , a pentaquark. See also the P (4450)+. In the best ampli-tude �t, the two states have opposite parity, one having J = 3/2,the other J = 5/2.Extration of the pentaquark signals requires some understanding ofthe dominant K− p bakground. AAIJ 15P used a model-dependentapproah. AAIJ 16AG reanalyzed the data making minimal assump-tions about the K− p bakground, and thus on�rmed the strongsigni�ane of the pentaquark signals.P (4380)+ MASSP (4380)+ MASSP (4380)+ MASSP (4380)+ MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4380±8±294380±8±294380±8±294380±8±29 AAIJ 15P LHCB pp at 7, 8 TeVP (4380)+ WIDTHP (4380)+ WIDTHP (4380)+ WIDTHP (4380)+ WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT205±18±86205±18±86205±18±86205±18±86 AAIJ 15P LHCB pp at 7, 8 TeVP (4380)+ DECAY MODESP (4380)+ DECAY MODESP (4380)+ DECAY MODESP (4380)+ DECAY MODESMode Fration (�i /�)�1 J/ψp seenP (4380)+ BRANCHING RATIOSP (4380)+ BRANCHING RATIOSP (4380)+ BRANCHING RATIOSP (4380)+ BRANCHING RATIOS�(J/ψp)/�total �1/��(J/ψp)/�total �1/��(J/ψp)/�total �1/��(J/ψp)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 15P LHCB pp at 7, 8 TeVP (4380)+ REFERENCESP (4380)+ REFERENCESP (4380)+ REFERENCESP (4380)+ REFERENCESAAIJ 16AG PRL 117 082002 R. Aaij et al. (LHCb Collab.)AAIJ 15P PRL 115 072001 R. Aaij et al. (LHCb Collab.)

P(4450)+ Status: ∗A resonane seen in �0b → P+ K−, then P → J/ψp, with asigni�ane of 12 standard deviations. The J/ψp quark ontentis uud   , a pentaquark. See also the P (4380)+. In the bestamplitude �t, the two states have opposite parity, one having J =3/2, the other J = 5/2.Extration of the pentaquark signals requires some understanding ofthe dominant K− p bakground. AAIJ 15P used a model-dependentapproah. AAIJ 16AG reanalyzed the data making minimal assump-tions about the K− p bakground, and thus on�rmed the strongsigni�ane of the pentaquark signals.P (4450)+ MASSP (4450)+ MASSP (4450)+ MASSP (4450)+ MASSVALUE (MeV) DOCUMENT ID TECN COMMENT4449.8±1.7±2.54449.8±1.7±2.54449.8±1.7±2.54449.8±1.7±2.5 AAIJ 15P LHCB pp at 7, 8 TeVP (4450)+ WIDTHP (4450)+ WIDTHP (4450)+ WIDTHP (4450)+ WIDTHVALUE (MeV) DOCUMENT ID TECN COMMENT39±5±1939±5±1939±5±1939±5±19 AAIJ 15P LHCB pp at 7, 8 TeVP (4450)+ DECAY MODESP (4450)+ DECAY MODESP (4450)+ DECAY MODESP (4450)+ DECAY MODESMode Fration (�i /�)�1 J/ψp seenP (4450)+ BRANCHING RATIOSP (4450)+ BRANCHING RATIOSP (4450)+ BRANCHING RATIOSP (4450)+ BRANCHING RATIOS�(J/ψp)/�total �1/��(J/ψp)/�total �1/��(J/ψp)/�total �1/��(J/ψp)/�total �1/�VALUE DOCUMENT ID TECN COMMENTseenseenseenseen AAIJ 15P LHCB pp at 7, 8 TeVP (4450)+ REFERENCESP (4450)+ REFERENCESP (4450)+ REFERENCESP (4450)+ REFERENCESAAIJ 16AG PRL 117 082002 R. Aaij et al. (LHCb Collab.)AAIJ 15P PRL 115 072001 R. Aaij et al. (LHCb Collab.)
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See the related review(s):Magneti MonopolesMonopole Prodution Cross Setion | Aelerator SearhesMonopole Prodution Cross Setion | Aelerator SearhesMonopole Prodution Cross Setion | Aelerator SearhesMonopole Prodution Cross Setion | Aelerator SearhesX-SECT MASS CHG ENERGY(m2) (GeV) (g) (GeV) BEAM DOCUMENT ID TECN
<2.5E−37 200{6000 1 13000 pp 1 ACHARYA 17 INDU
<2E−37 200{6000 2 13000 pp 1 ACHARYA 17 INDU
<4E−37 200{5000 3 13000 pp 1 ACHARYA 17 INDU
<1.5E−36 400{4000 4 13000 pp 1 ACHARYA 17 INDU
<7E−36 1000{3000 5 13000 pp 1 ACHARYA 17 INDU
<5E−40 200{2500 0.5{2.0 8000 pp 2 AAD 16AB ATLS
<2E−37 100{3500 1 8000 pp 3 ACHARYA 16 INDU
<2E−37 100{3500 2 8000 pp 3 ACHARYA 16 INDU
<6E−37 500{3000 3 8000 pp 3 ACHARYA 16 INDU
<7E−36 1000{2000 4 8000 pp 3 ACHARYA 16 INDU
<1.6E−38 200{1200 1 7000 pp 4 AAD 12CS ATLS
<5E−38 45{102 1 206 e+ e− 5 ABBIENDI 08 OPAL
<0.2E−36 200{700 1 1960 pp 6 ABULENCIA 06K CNTR
< 2.E−36 1 300 e+ p 7,8 AKTAS 05A INDU
< 0.2 E−36 2 300 e+ p 7,8 AKTAS 05A INDU
< 0.09E−36 3 300 e+ p 7,8 AKTAS 05A INDU
< 0.05E−36 ≥ 6 300 e+ p 7,8 AKTAS 05A INDU
< 2.E−36 1 300 e+ p 7,9 AKTAS 05A INDU
< 0.2E−36 2 300 e+ p 7,9 AKTAS 05A INDU
< 0.07E−36 3 300 e+ p 7,9 AKTAS 05A INDU
< 0.06E−36 ≥ 6 300 e+ p 7,9 AKTAS 05A INDU
< 0.6E−36 >265 1 1800 pp 10 KALBFLEISCH 04 INDU
< 0.2E−36 >355 2 1800 pp 10 KALBFLEISCH 04 INDU
< 0.07E−36 >410 3 1800 pp 10 KALBFLEISCH 04 INDU
< 0.2E−36 >375 6 1800 pp 10 KALBFLEISCH 04 INDU
< 0.7E−36 >295 1 1800 pp 11,12 KALBFLEISCH 00 INDU
< 7.8E−36 >260 2 1800 pp 11,12 KALBFLEISCH 00 INDU
< 2.3E−36 >325 3 1800 pp 11,13 KALBFLEISCH 00 INDU
< 0.11E−36 >420 6 1800 pp 11,13 KALBFLEISCH 00 INDU
<0.65E−33 <3.3 ≥ 2 11A 197Au 14,15 HE 97
<1.90E−33 <8.1 ≥ 2 160A 208Pb 14,15 HE 97
<3.E−37 <45.0 1.0 88{94 e+ e− PINFOLD 93 PLAS
<3.E−37 <41.6 2.0 88{94 e+ e− PINFOLD 93 PLAS
<7.E−35 <44.9 0.2{1.0 89{93 e+ e− KINOSHITA 92 PLAS
<2.E−34 <850 ≥ 0.5 1800 pp BERTANI 90 PLAS
<1.2E−33 <800 ≥ 1 1800 pp PRICE 90 PLAS
<1.E−37 <29 1 50{61 e+ e− KINOSHITA 89 PLAS
<1.E−37 <18 2 50{61 e+ e− KINOSHITA 89 PLAS
<1.E−38 <17 <1 35 e+ e− BRAUNSCH... 88B CNTR
<8.E−37 <24 1 50{52 e+ e− KINOSHITA 88 PLAS
<1.3E−35 <22 2 50{52 e+ e− KINOSHITA 88 PLAS
<9.E−37 <4 <0.15 10.6 e+ e− GENTILE 87 CLEO
<3.E−32 <800 ≥ 1 1800 pp PRICE 87 PLAS
<3.E−38 <3 29 e+ e− FRYBERGER 84 PLAS
<1.E−31 1,3 540 pp AUBERT 83B PLAS
<4.E−38 <10 <6 34 e+ e− MUSSET 83 PLAS
<8.E−36 <20 52 pp 16 DELL 82 CNTR
<9.E−37 <30 <3 29 e+ e− KINOSHITA 82 PLAS
<1.E−37 <20 <24 63 pp CARRIGAN 78 CNTR
<1.E−37 <30 <3 56 pp HOFFMANN 78 PLAS62 pp 16 DELL 76 SPRK
<4.E−33 300 p 16 STEVENS 76B SPRK
<1.E−40 <5 <2 70 p 17 ZRELOV 76 CNTR
<2.E−30 300 n 16 BURKE 75 OSPK
<1.E−38 8 ν 18 CARRIGAN 75 HLBC
<5.E−43 <12 <10 400 p EBERHARD 75B INDU
<2.E−36 <30 <3 60 pp GIACOMELLI 75 PLAS
<5.E−42 <13 <24 400 p CARRIGAN 74 CNTR
<6.E−42 <12 <24 300 p CARRIGAN 73 CNTR
<2.E−36 1 0.001 γ 17 BARTLETT 72 CNTR
<1.E−41 <5 70 p GUREVICH 72 EMUL
<1.E−40 <3 <2 28 p AMALDI 63 EMUL
<2.E−40 <3 <2 30 p PURCELL 63 CNTR
<1.E−35 <3 <4 28 p FIDECARO 61 CNTR
<2.E−35 <1 1 6 p BRADNER 59 EMUL1The searh was sensitive to monopoles whih had stopped in aluminium trapping volumes.Monopoles with spins 0 and 1/2 were onsidered; mass-dependent spin 1/2 monopolelimits are quoted here.2AAD 16AB model-independent 95% CL limits estimated using a �duial region of ap-proximately onstant aeptane. Limits are mass-dependent.3ACHARYA 16 limits at 95% CL estimated using a Drell-Yan-like prodution mehanismfor salar monopoles.

4AAD 12CS searhed for monopoles as highly ionising objets. The ross setion limitsare based on an assumed Drell Yan-like prodution proess for spin 1/2 monopoles. Thelimits are mass- and senario-dependent.5ABBIENDI 08 assume prodution of spin 1/2 monopoles with e�etive harge gβ (n=1),via e+ e− → γ∗ → MM, so that the ross setion is proportional to (1 + os2θ).There is no z information for suh highly saturated traks, so a paraboli trak in the jethamber is projeted onto the xy plane. Charge per hit in the hamber produes a leanseparation of signal and bakground.6ABULENCIA 06K searhes for high-ionizing signals in CDF entral outer traker andtime-of-ight detetor. For Drell-Yan MM prodution, the ross setion limit impliesM > 360 GeV at 95% CL.7AKTAS 05A model-dependent limits as a funtion of monopole mass shown for arbitrarymass of 60 GeV. Based on searh for stopped monopoles in the H1 Al beam pipe.8AKTAS 05A limits with assumed elasti spin 0 monopole pair prodution.9AKTAS 05A limits with assumed inelasti spin 1/2 monopole pair prodution.10KALBFLEISCH 04 reports searhes for stopped magneti monopoles in Be, Al, and Pbsamples obtained from disarded material from the upgrading of D� and CDF. A large-aperture warm-bore ryogeni detetor was used. The approah was an extension ofthe methods of KALBFLEISCH 00. Cross setion results moderately model dependent;interpretation as a mass lower limit depends on possibly invalid perturbation expansion.11KALBFLEISCH 00 used an indution method to searh for stopped monopoles in pieesof the D� (FNAL) beryllium beam pipe and in extensions to the drift hamber aluminumsupport ylinder. Results are model dependent.12KALBFLEISCH 00 result is for aluminum.13KALBFLEISCH 00 result is for beryllium.14HE 97 used a lead target and barium phosphate glass detetors. Cross-setion limits arewell below those predited via the Drell-Yan mehanism.15This work has also been reinterpreted in the framework of monopole prodution via thethermal Shwinger proess (GOULD 17); this gives rise to lower mass limits.16Multiphoton events.17Cherenkov radiation polarization.18Re-examines CERN neutrino experiments.Monopole Prodution | Other Aelerator SearhesMonopole Prodution | Other Aelerator SearhesMonopole Prodution | Other Aelerator SearhesMonopole Prodution | Other Aelerator SearhesMASS CHG ENERGY(GeV) (g) SPIN (GeV) BEAM DOCUMENT ID TECN
> 610 ≥ 1 0 1800 pp 1 ABBOTT 98K D0
> 870 ≥ 1 1/2 1800 pp 1 ABBOTT 98K D0
>1580 ≥ 1 1 1800 pp 1 ABBOTT 98K D0
> 510 88{94 e+ e− 2 ACCIARRI 95C L31ABBOTT 98K searh for heavy pointlike Dira monopoles via entral prodution of apair of photons with high transverse energies.2ACCIARRI 95C �nds a limit B(Z → γ γ γ) < 0.8 × 10−5 (whih is possible via amonopole loop) at 95% CL and sets the mass limit via a ross setion model.Monopole Flux | Cosmi Ray SearhesMonopole Flux | Cosmi Ray SearhesMonopole Flux | Cosmi Ray SearhesMonopole Flux | Cosmi Ray Searhes\Caty" in the harge olumn indiates a searh for monopole-atalyzed nuleon deay.FLUX MASS CHG COMMENTS(m−2sr−1s−1)(GeV) (g) (β = v/) EVTS DOCUMENT ID TECN

<1.5E−18 1 β >0.6 0 1 ALBERT 17 ANTR
<2.5E−21 1 1E8< γ <1E13 0 2 AAB 16 AUGE
<1.55E-18 β >0.51 0 3 AARTSEN 16B ICCB
<1E-17 Caty 1E-3< β <1E-2 0 4 AARTSEN 14 ICCB
<3E-18 1 β >0.8 0 5 ABBASI 13 ICCB
<1.3E-17 1 β >0.625 0 6 ADRIAN-MAR...12A ANTR
<6E-28 <1E17 Caty 1E-5< β <0.04 0 7 UENO 12 SKAM
<1E-19<1E-19<1E-19<1E-19 1111 γ >1E10γ >1E10γ >1E10γ >1E10 0 8 DETRIXHE 11 ANIT
<3.8E-17 1 β >0.76 0 5 ABBASI 10A ICCB
<1.3E−15 1E4<M<5E13 1 β >0.05 0 9 BALESTRA 08 PLAS
<0.65E−15 >5E13 1 β >0.05 0 9 BALESTRA 08 PLAS
<1E−18<1E−18<1E−18<1E−18 1111 γ >1 E8γ >1 E8γ >1 E8γ >1 E8 0 8 HOGAN 08 RICE
<1.4E−16<1.4E−16<1.4E−16<1.4E−16 1111 1.1E−4 < β <11.1E−4 < β <11.1E−4 < β <11.1E−4 < β <1 0 10 AMBROSIO 02B MCRO
<3E−16 Caty 1.1E−4 < β <5E−3 0 11 AMBROSIO 02C MCRO
<1.5E−15 1 5E−3 < β < 0.99 0 12 AMBROSIO 02D MCRO
<1E−15 1 1.1× 10−4{0.1 0 13 AMBROSIO 97 MCRO
<5.6E−15 1 (0.18{3.0)E−3 0 14 AHLEN 94 MCRO
<2.7E−15 Caty β ∼ 1× 10−3 0 15 BECKER-SZ... 94 IMB
<8.7E−15 1 >2.E−3 0 THRON 92 SOUD
<4.4E−12 1 all β 0 GARDNER 91 INDU
<7.2E−13 1 all β 0 HUBER 91 INDU
<3.7E−15 >E12 1 β=1.E−4 0 16 ORITO 91 PLAS
<3.2E−16 >E10 1 β > 0.05 0 16 ORITO 91 PLAS
<3.2E−16 >E10{E12 2, 3 0 16 ORITO 91 PLAS
<3.8E−13 1 all β 0 BERMON 90 INDU
<5.E−16 Caty β <1.E−3 0 15 BEZRUKOV 90 CHER
<1.8E−14 1 β >1.1E−4 0 17 BUCKLAND 90 HEPT
<1E−18 3.E−4 < β <1.5E−3 0 18 GHOSH 90 MICA
<7.2E−13 1 all β 0 HUBER 90 INDU
<5.E−12 >E7 1 3.E−4 < β <5.E−3 0 BARISH 87 CNTR
<1.E−13 Caty 1.E−5 < β <1 0 15 BARTELT 87 SOUD
<1.E−10 1 all β 0 EBISU 87 INDU
<2.E−13 1.E−4 < β <6.E−4 0 MASEK 87 HEPT
<2.E−14 4.E−5 < β <2.E−4 0 NAKAMURA 87 PLAS
<2.E−14 1.E−3 < β <1 0 NAKAMURA 87 PLAS
<5.E−14 9.E−4 < β <1.E−2 0 SHEPKO 87 CNTR
<2.E−13 4.E−4 < β <1 0 TSUKAMOTO 87 CNTR
<5.E−14 1 all β 1 19 CAPLIN 86 INDU
<5.E−12 1 0 CROMAR 86 INDU
<1.E−13 1 7.E−4 < β 0 HARA 86 CNTR
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<7.E−11 1 all β 0 INCANDELA 86 INDU
<1.E−18 4.E−4 < β <1.E−3 0 18 PRICE 86 MICA
<5.E−12 1 0 BERMON 85 INDU
<6.E−12 1 0 CAPLIN 85 INDU
<6.E−10 1 0 EBISU 85 INDU
<3.E−15 Caty 5.E−5 ≤ β ≤ 1.E−3 0 15 KAJITA 85 KAMI
<2.E−21 Caty β <1.E−3 0 15,20 KAJITA 85 KAMI
<3.E−15 Caty 1.E−3 < β <1.E−1 0 15 PARK 85B CNTR
<5.E−12 1 1.E−4 < β <1 0 BATTISTONI 84 NUSX
<7.E−12 1 0 INCANDELA 84 INDU
<7.E−13 1 3.E−4 < β 0 17 KAJINO 84 CNTR
<2.E−12 1 3.E−4 < β <1.E−1 0 KAJINO 84B CNTR
<6.E−13 1 5.E−4 < β <1 0 KAWAGOE 84 CNTR
<2.E−14 1.E−3 < β 0 15 KRISHNA... 84 CNTR
<4.E−13 1 6.E−4 < β <2.E−3 0 LISS 84 CNTR
<1.E−16 3.E−4 < β <1.E−3 0 18 PRICE 84 MICA
<1.E−13 1 1.E−4 < β 0 PRICE 84B PLAS
<4.E−13 1 6.E−4 < β <2.E−3 0 TARLE 84 CNTR7 21 ANDERSON 83 EMUL
<4.E−13 1 1.E−2 < β <1.E−3 0 BARTELT 83B CNTR
<1.E−12 1 7.E−3 < β <1 0 BARWICK 83 PLAS
<3.E−13 1 1.E−3 < β <4.E−1 0 BONARELLI 83 CNTR
<3.E−12 Caty 5.E−4 < β <5.E−2 0 15 BOSETTI 83 CNTR
<4.E−11 1 0 CABRERA 83 INDU
<5.E−15 1 1.E−2 < β <1 0 DOKE 83 PLAS
<8.E−15 Caty 1.E−4 < β <1.E−1 0 15 ERREDE 83 IMB
<5.E−12 1 1.E−4 < β <3.E−2 0 GROOM 83 CNTR
<2.E−12 6.E−4 < β <1 0 MASHIMO 83 CNTR
<1.E−13 1 β=3.E−3 0 ALEXEYEV 82 CNTR
<2.E−12 1 7.E−3 < β <6.E−1 0 BONARELLI 82 CNTR6.E−10 1 all β 1 22 CABRERA 82 INDU
<2.E−11 1.E−2 < β <1.E−1 0 MASHIMO 82 CNTR
<2.E−15 onentrator 0 BARTLETT 81 PLAS
<1.E−13 >1 1.E−3 < β 0 KINOSHITA 81B PLAS
<5.E−11 <E17 3.E−4 < β <1.E−3 0 ULLMAN 81 CNTR
<2.E−11 onentrator 0 BARTLETT 78 PLAS1.E−1 >200 2 1 23 PRICE 75 PLAS
<2.E−13 >2 0 FLEISCHER 71 PLAS
<1.E−19 >2 obsidian, mia 0 FLEISCHER 69C PLAS
<5.E−15 <15 <3 onentrator 0 CARITHERS 66 ELEC
<2.E−11 <1{3 onentrator 0 MALKUS 51 EMUL1ALBERT 17 limits were estimated using a Cherenkov light in an array of optial modulesunder the Mediterranean Sea. The limits are for MM masses between 1010 and 1014GeV. The limits are speed-dependent.2AAB 16 searh was made with a set of telesopes sampling the longitudinal pro�le ofuoresene light emitted by extensive air showers. Limits are speed dependent.3AARTSEN 16B was based on a Cherenkov signature in an array of optial modules whihwere sunk in the Antarti ie ap. Limits are speed-dependent.4Beyond the monopole speed, the limits of AARTSEN 14 depend on the atalysis rosssetion (σ) whih orresponds to the monopole radiating l̂ times the light per trak lengthompared to the Cherenkov light from a single eletrially harged, relativisti partile.The values quoted here orrespond to σ = 1 barn or l̂ =30.5ABBASI 13 and ABBASI 10A were based on a Cherenkov signature in an array of optialmodules whih were sunk in the Antarti ie ap. Limits are speed-dependent.6ADRIAN-MARTINEZ 12A measurements were based on a Cherenkov signature in anunderwater telesope in the Western Mediterranean Sea. Limits are speed-dependent.7The limits from UENO 12 depend on the monopole speed and are also sensitive toassumed values of monopole mass and the atalysis ross setion.8HOGAN 08 and DETRIXHE 11 limits on relativisti monopoles are based on nonobser-vation of radio Cherenkov signals at the South Pole. Limits are speed-dependent.9BALESTRA 08 exposed of nulear trak detetor modules totaling 400 m2 for 4 years atthe Chaaltaya Laboratory (5230 m) in searh for intermediate-mass monopoles with β >0.05. The analysis is mainly based on three CR39 modules. For M > 5×1013 GeV therean be upward-going monopoles as well, hene the ux limit is half that obtained for lessmassive monopoles. Previous experiments (e.g. MACRO and OHYA (ORITO 91)) hadset limits only for M > 1× 109 GeV.10AMBROSIO 02B diret searh �nal result for m ≥ 1017 GeV, based upon 4.2 to 9.5years of running, depending upon the subsystem. Limit with CR39 trak-eth detetorextends the limit from β=4 × 10−5 (3.1 × 10−16 m−2 sr−1 s−1) to β= 1 × 10−4(2.1 × 10−16 m−2 sr−1 s−1). Limit urve in paper is pieewise ontinuous due todi�erent detetion tehniques for di�erent β ranges.11AMBROSIO 02C limit for atalysis of nuleon deay with atalysis ross setion of

≈ 1 mb. The ux limit inreases by ∼ 3 at the higher β limit, and inreases to1×10−14 m−2 sr−1 s−1 if the atalysis ross setion is 0.01 mb. Based upon 71193 hrof data with the streamer detetor, with an aeptane of 4250 m2 sr.12AMBROSIO 02D result for \more than two years of data." Ionization searh using severalsubsystems. Limit urve as a funtion of β not given. Inluded in AMBROSIO 02B.13AMBROSIO 97 global MACRO 90%CL is 0.78×10−15 at β=1.1×10−4, goes througha minimum at 0.61 × 10−15 near β=(1.1{2.7) × 10−3, then rises to 0.84 × 10−15at β=0.1. The global limit in this region is below the Parker bound at 10−15. Lessstringent limits are established for 4 × 10−5 < β < 1 × 10−4. Limits set by varioustriggers and di�erent subdetetors are given in the paper. All limits assume a atalysisross setion smaller than a few mb.14AHLEN 94 limit for dyons extends down to β=0.9E−4 and a limit of 1.3E−14 extendsto β = 0.8E−4. Also see omment by PRICE 94 and reply of BARISH 94. One loopholein the AHLEN 94 result is that in the ase of monopoles atalyzing nuleon deay,relativisti partiles ould veto the events. See AMBROSIO 97 for additional results.15Catalysis of nuleon deay; sensitive to assumed atalysis ross setion.16ORITO 91 limits are funtions of veloity. Lowest limits are given here.17Used DKMPR mehanism and Penning e�et.

18Assumes monopole attahes fermion nuleus.19 Limit from ombining data of CAPLIN 86, BERMON 85, INCANDELA 84, and CABR-ERA 83. For a disussion of ontroversy about CAPLIN 86 observed event, see GUY 87.Also see SCHOUTEN 87.20Based on lak of high- energy solar neutrinos from atalysis in the sun.21Anomalous long-range α (4He) traks.22CABRERA 82 andidate event has single Dira harge within ±5%.23ALVAREZ 75, FLEISCHER 75, and FRIEDLANDER 75 explain as fragmenting nuleus.EBERHARD 75 and ROSS 76 disuss onit with other experiments. HAGSTROM 77reinterprets as antinuleus. PRICE 78 reassesses.Monopole Flux | AstrophysisMonopole Flux | AstrophysisMonopole Flux | AstrophysisMonopole Flux | AstrophysisFLUX MASS CHG COMMENTS(m−2sr−1s−1) (GeV) (g) (β = v/) DOCUMENT ID TECN
<1.3E−20 faint white dwarf 1 FREESE 99 ASTR
<1.E−16 E17 1 galati �eld 2 ADAMS 93 COSM
<1.E−23 Jovian planets 1 ARAFUNE 85 ASTR
<1.E−16 E15 solar trapping BRACCI 85B ASTR
<1.E−18 1 1 HARVEY 84 COSM
<3.E−23 neutron stars KOLB 84 ASTR
<7.E−22 pulsars 1 FREESE 83B ASTR
<1.E−18 <E18 1 intergalati �eld 1 REPHAELI 83 COSM
<1.E−23 neutron stars 1 DIMOPOUL... 82 COSM
<5.E−22 neutron stars 1 KOLB 82 COSM
<5.E−15 >E21 galati halo SALPETER 82 COSM
<1.E−12 E19 1 β=3.E−3 3 TURNER 82 COSM
<1.E−16 1 galati �eld PARKER 70 COSM1Catalysis of nuleon deay.2ADAMS 93 limit based on \survival and growth of a small galati seed �eld" is10−16 (m/1017 GeV) m−2 s−1 sr−1. Above 1017 GeV, limit 10−16 (1017 GeV/m)m−2 s−1 sr−1 (from requirement that monopole density does not overlose the uni-verse) is more stringent.3Re-evaluates PARKER 70 limit for GUT monopoles.Monopole Density | Matter SearhesMonopole Density | Matter SearhesMonopole Density | Matter SearhesMonopole Density | Matter SearhesCHGDENSITY (g) MATERIAL DOCUMENT ID TECN
<9.8E−5/gram ≥ 1 Polar rok BENDTZ 13 INDU
<6.9E−6/gram >1/3 Meteorites and other JEON 95 INDU
<2.E−7/gram >0.6 Fe ore 1 EBISU 87 INDU
<4.6E−6/gram > 0.5 deep shist KOVALIK 86 INDU
<1.6E−6/gram > 0.5 manganese nodules 2 KOVALIK 86 INDU
<1.3E−6/gram > 0.5 seawater KOVALIK 86 INDU
>1.E+14/gram >1/3 iron aerosols MIKHAILOV 83 SPEC
<6.E−4/gram air, seawater CARRIGAN 76 CNTR
<5.E−1/gram >0.04 11 materials CABRERA 75 INDU
<2.E−4/gram >0.05 moon rok ROSS 73 INDU
<6.E−7/gram <140 seawater KOLM 71 CNTR
<1.E−2/gram <120 manganese nodules FLEISCHER 69 PLAS
<1.E−4/gram >0 manganese FLEISCHER 69B PLAS
<2.E−3/gram <1{3 magnetite, meteor GOTO 63 EMUL
<2.E−2/gram meteorite PETUKHOV 63 CNTR1Mass 1× 1014{1× 1017 GeV.2KOVALIK 86 examined 498 kg of shist from two sites whih exhibited lear mineralogialevidene of having been buried at least 20 km deep and held below the Curie temperature.Monopole Density | AstrophysisMonopole Density | AstrophysisMonopole Density | AstrophysisMonopole Density | AstrophysisCHGDENSITY (g) MATERIAL DOCUMENT ID TECN
<1.E−9/gram 1 sun, atalysis 1 ARAFUNE 83 COSM
<6.E−33/nul 1 moon wake SCHATTEN 83 ELEC
<2.E−28/nul earth heat CARRIGAN 80 COSM
<2.E−4/prot 42m absorption BRODERICK 79 COSM
<2.E−13/m3 moon wake SCHATTEN 70 ELEC1Catalysis of nuleon deay.REFERENCES FOR Magneti Monopole SearhesREFERENCES FOR Magneti Monopole SearhesREFERENCES FOR Magneti Monopole SearhesREFERENCES FOR Magneti Monopole SearhesACHARYA 17 PRL 118 061801 B. Aharya et al. (MoEDAL Collab.)ALBERT 17 JHEP 1707 054 A. Albert et al. (ANTARES Collab.)GOULD 17 PRL 119 241601 O. Gould, A. RajantieAAB 16 PR D94 082002 A. Aab et al. (Pierre Auger Collab.)AAD 16AB PR D93 052009 G. Aad et al. (ATLAS Collab.)AARTSEN 16B EPJ C76 133 M.G. Aartsen et al. (IeCube Collab.)ACHARYA 16 JHEP 1608 067 B. Aharya et al. (MoEDAL Collab.)AARTSEN 14 EPJ C74 2938 M.G. Aartsen et al. (IeCube Collab.)ABBASI 13 PR D87 022001 R. Abbasi et al. (IeCube Collab.)BENDTZ 13 PRL 110 121803 K. Bendtz et al.AAD 12CS PRL 109 261803 G. Aad et al. (ATLAS Collab.)ADRIAN-MAR...12A ASP 35 634 S. Adrian-Martinez et al. (ANTARES Collab.)UENO 12 ASP 36 131 K. Ueno et al. (Super-Kamiokande Collab.)DETRIXHE 11 PR D83 023513 M. Detrixhe et al. (ANITA Collab.)ABBASI 10A EPJ C69 361 R. Abbasi et al. (IeCube Collab.)ABBIENDI 08 PL B663 37 G. Abbiendi et al. (OPAL Collab.)BALESTRA 08 EPJ C55 57 S. Balestra et al. (SLIM Collab.)HOGAN 08 PR D78 075031 D.P. Hogan et al. (KANS, NEBR, DELA)ABULENCIA 06K PRL 96 201801 A. Abulenia et al. (CDF Collab.)AKTAS 05A EPJ C41 133 A. Aktas et al. (H1 Collab.)KALBFLEISCH 04 PR D69 052002 G.R. Kalbeish et al. (OKLA)AMBROSIO 02B EPJ C25 511 M. Ambrosio et al. (MACRO Collab.)AMBROSIO 02C EPJ C26 163 M. Ambrosio et al. (MACRO Collab.)AMBROSIO 02D ASP 18 27 M. Ambrosio et al. (MACRO Collab.)KALBFLEISCH 00 PRL 85 5292 G.R. Kalbeish et al.
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χ̃01 (Lightest Neutralino) mass limit
− Aelerator limits for stable χ̃01
− Bounds on χ̃01 from dark matter searhes
− χ̃01-p elasti ross setionSpin-dependent interationsSpin-independent interations
− Other bounds on χ̃01 from astrophysis and osmology
− Unstable χ̃01 (Lightest Neutralino) mass limit

χ̃02, χ̃03, χ̃04 (Neutralinos) mass limits
χ̃±1 , χ̃±2 (Charginos) mass limitsLong-lived χ̃± (Chargino) mass limit
ν̃ (Sneutrino) mass limitCharged sleptons

− R-parity onserving ẽ (Seletron) mass limit
− R-partiy violating ẽ (Seletron) mass limit
− R-parity onserving µ̃ (Smuon) mass limit
− R-parity violating µ̃ (Smuon) mass limit
− R-parity onserving τ̃ (Stau) mass limit
− R-parity violating τ̃ (Stau) mass limit
− Long-lived ℓ̃ (Slepton) mass limitq̃ (Squark) mass limit
− R-parity onserving q̃ (Squark) mass limit
− R-parity violating q̃ (Squark) mass limitLong-lived q̃ (Squark) mass limitb̃ (Sbottom) mass limit
− R-parity onserving b̃ (Sbottom) mass limit
− R-parity violating b̃ (Sbottom) mass limitt̃ (Stop) mass limit
− R-parity onserving t̃ (Stop) mass limit
− R-parity violating t̃ (Stop) mass limitHeavy g̃ (Gluino) mass limitLong-lived g̃ (Gluino) mass limitLight G̃ (Gravitino) mass limits from ollider experimentsSupersymmetry misellaneous results

Most of the results shown below, unless stated otherwise,

are based on the Minimal Supersymmetric Standard Model

(MSSM), as described in the Note on Supersymmetry. Unless

otherwise indicated, this includes the assumption of common

gaugino and scalar masses at the scale of Grand Unification

(GUT), and use of the resulting relations in the spectrum and
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decay branching ratios. Unless otherwise indicated, it is also

assumed that R-parity (R) is conserved and that:

1) The χ̃0
1 is the lighest supersymmetric particle (LSP)

2) m
f̃L

= m
f̃R
, where f̃L,R refer to the scalar partners of left-

and right-handed fermions.

Limits involving different assumptions are identified in the

Comments or in the Footnotes. We summarize here the nota-

tions used in this Chapter to characterize some of the most

common deviations from the MSSM (for further details, see the

Note on Supersymmetry).

Theories with R-parity violation (6R) are characterized

by a superpotential of the form: λijkLiLje
c
k + λ′ijkLiQjd

c
k +

λ′′ijkucid
c
jd

c
k, where i, j, k are generation indices. The presence

of any of these couplings is often identified in the following

by the symbols LLE, LQD, and UDD. Mass limits in the

presence of 6R will often refer to “direct” and “indirect” decays.

Direct refers to 6R decays of the particle in consideration. Indi-

rect refers to cases where 6R appears in the decays of the LSP.

The LSP need not be the χ̃0
1.

In several models, most notably in theories with so-called

Gauge Mediated Supersymmetry Breaking (GMSB), the grav-

itino (G̃) is the LSP. It is usually much lighter than any other

massive particle in the spectrum, and m
G̃

is then neglected

in all decay processes involving gravitinos. In these scenarios,

particles other than the neutralino are sometimes considered

as the next-to-lighest supersymmetric particle (NLSP), and are

assumed to decay to their even-R partner plus G̃. If the lifetime

is short enough for the decay to take place within the detector,

G̃ is assumed to be undetected and to give rise to missing

energy (6E) or missing transverse energy (6ET ) signatures.

When needed, specific assumptions on the eigenstate con-

tent of χ̃0 and χ̃± states are indicated, using the notation γ̃

(photino), H̃ (higgsino), W̃ (wino), and Z̃ (zino) to signal that

the limit of pure states was used. The terms gaugino is also

used, to generically indicate wino-like charginos and zino-like

neutralinos.

In the listings we have made use of the following abbre-

viations for simplified models employed by the experimental

collaborations in supersymmetry searches published in the past

year.

Simplified Models Table
Tglu1A: gluino pair production with g̃ → qq̄χ̃0

1.

Tglu1B: gluino pair production with g̃ → qq′χ̃±
1 , χ̃

±
1 → W±χ̃0

1.
Tglu1C: gluino pair production with a 2/3 probability of having a

g̃ → qq′χ̃±
1 , χ̃±

1 → W±χ̃0
1 decay and a 1/3 probability of

having a g̃ → qqχ̃0
2, χ̃

0
2 → Z±χ̃0

1 decay.

Tglu1D: gluino pair production with one gluino decaying to qq̄′χ̃±
1 with

χ̃±
1 → W± + G̃, and the other gluino decaying to qq̄χ̃0

1 with

χ̃0
1 → γ + G̃.

Tglu1E: gluino pair production with g̃ → qq′χ̃±
1 , χ̃±

1 → W±χ̃0
2 and

χ̃0
2 → Z±χ̃0

1 where m
χ̃±1

= (mg̃ + mχ̃01
)/2, mχ̃02

= (m
χ̃±1

+

mχ̃01
)/2.

Tglu1F: gluino pair production with g̃ → qq′χ̃±
1 or g̃ → qqχ̃0

2 with equal

branching ratios, where χ̃±
1 decays through an intermediate

scalar tau lepton or sneutrino to τνχ̃01 and where χ̃0
2 decays

through an intermediate scalar tau lepton or sneutrino to
τ+τ−χ̃0

1 or νν̄χ̃0
1; the mass hierarchy is such that m

χ±1
∼

mχ̃02
= (mg̃ +mχ01

)/2 and mτ̃ ,ν̃ = (m
χ̃±1

+mχ̃01
)/2.

Tglu1G: gluino pair production with g̃ → qq̄χ̃0
2, and χ̃0

2 decaying
through an intermediate slepton or sneutrino to l+l−χ̃0

1 or
νν̄χ̃0

1 where mχ̃02
= (mg̃ +mχ̃01

)/2 and m
ℓ̃,ν̃

= (mχ̃02
+mχ̃01

)/2.

Tglu1H: gluino pair production with g̃ → qq̄χ̃0
2, and χ̃0

2 → χ̃0
1Z

0(∗).
Tglu2A: gluino pair production with g̃ → bb̄χ̃0

1.
Tglu3A: gluino pair production with g̃ → tt̄χ̃0

1.

Tglu3B: gluino pair production with g̃ → t̄t̃ where t̃ decays exclusively
to tχ̃0

1.

Tglu3C: gluino pair production with g̃ → t̄t̃ where t̃ decays exclusively
to cχ̃0

1.

Tglu3D: gluino pair production with g̃ → tb̄χ̃±
1 with χ̃±

1 → W±χ̃0
1.

Tglu3E: gluino pair production where the gluino decays 25% of the
time through g̃ → tt̄χ̃0

1, 25% of the time through g̃ → bb̄χ̃0
1

and 50% of the time through g̃ → tb̄χ̃±
1 with χ̃±

1 → W±χ̃0
1

Tglu4A: gluino pair production with one gluino decaying to qq̄′χ̃±
1 with

χ̃±
1 → W± + G̃, and the other gluino decaying to qq̄χ̃0

1 with

χ̃0
1 → γ + G̃.

Tglu4B: gluino pair production with gluinos decaying to qq̄χ̃0
1 and

χ̃0
1 → γ + G̃.

Tglu4C: gluino pair production with gluinos decaying to g̃ → qq̄χ̃0
1 and

χ̃0
1 → Z + G̃.

————————
Tsqk1: squark pair production with q̃ → qχ̃0

1.
Tsqk2: squark pair production with q̃ → qχ̃0

2 and χ̃0
2 → Z + χ̃0

1.

Tsqk3: squark pair production with q̃ → q′χ̃±
1 , χ̃

±
1 → W±χ̃0

1
(like Tglu1B but for squarks)

Tsqk4: squark pair production with squarks decaying to qχ̃0
1 and

χ̃0
1 → γ + G̃.

Tsqk4A: squark pair production with one squark decaying to qχ̃±
1 with

χ̃±
1 → W± + G̃, and the other squark decaying to qχ̃0

1 with

χ̃0
1 → γ + G̃.

Tsqk4B: squark pair production with squarks decaying to qχ̃0
1 and

χ̃0
1 → γ + G̃.

————————
Tstop1: stop pair production with t̃ → tχ̃0

1.

Tstop2: stop pair production with t̃ → bχ̃±
1 with χ̃±

1 → W±χ̃0
1.

Tstop3: stop pair production with the subsequent four-body decay
t̃ → bff ′χ̃0

1 where f represents a lepton or a quark.
Tstop4: stop pair production with t̃ → cχ̃0

1.

Tstop5: stop pair production with t̃ → bν̄τ̃ with τ̃ → τG̃.
Tstop6: stop pair production with t̃ → t+ χ̃0

2, where χ̃0
2 → Z + χ̃0

1 or
H + χ̃0

1 each with Br=50%.
Tstop7: stop pair production with t̃2 → t̃1 +H/Z, where t̃1 → t+ χ̃0

1.
Tstop8: stop pair production with equal probability of the stop

decaying via t̃ → tχ̃0
1 or via t̃ → bχ̃±

1 with χ̃±
1 → W±χ̃0

1.
Tstop9: stop pair production with equal probability of the stop

decaying via t̃ → cχ̃0
1 or via the four-body decay t̃ → bff ′χ̃0

1
where f represents a lepton or a quark.

Tstop10: stop pair production with t̃ → bχ̃±
1 and χ̃±

1 → W±∗χ̃0
1 →

(f f̄ ′) + χ̃0
1 with a virtual W -boson.

Tstop11: stop pair production with t̃ → bχ̃±
1 with χ̃±

1 decaying through

an intermediate slepton to lνχ̃0
1

Tstop1RPV: stop pair production with t̃ → b̄s̄ via RPV coupling λ
′′
323.

————————
Tsbot1: sbottom pair production with b̃ → bχ̃0

1.

Tsbot2: sbottom pair production with b̃ → tχ−
1 , χ

−
1 → W−χ̃0

1.

Tsbot3: sbottom pair production with b̃ → bχ̃0
2, where one of the

χ̃0
2 → Z(∗)χ̃0

1 → f f̄χ̃0
1 and the other χ̃0

2 → ℓ̃ℓ+ → ℓ+ℓ−χ̃0
1.

————————
Tchi1chi1A: electroweak pair and associated production of nearly mass-

degenerate charginos χ̃±
1 and neutralinos χ̃0

1, where χ̃±
1 decays

to χ̃0
1 plus soft radiation, and where one of the χ̃0

1 decays to

γ + G̃ while the other one decays to Z/H + G̃ (with equal
probability).

Tchi1chi1B: electroweak pair production of charginos χ̃±
1 , where χ̃±

1 decays

through an intermediate slepton or sneutrino to lνχ̃0
1 and

where the slepton or sneutrino mass is 5%, 25%, 50%, 75%
and 95% of the χ̃±

1 mass.

Tchi1chi1C: electroweak pair production of charginos χ̃±
1 , where χ̃±

1 decays

through an intermediate slepton or sneutrino to lνχ̃0
1 and

where m
ℓ̃,ν̃

= (m
χ̃±1

+mχ̃01
)/2.

————————
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Tchi1n1A: electroweak associated production of mass-degenerate

charginos χ̃±
1 and neutralinos χ̃0

1, where χ̃±
1 decays exclu-

sively to W± + G̃ and χ̃0
1 decays exclusively to γ + G̃.

Tchi1n2A: electroweak associated production of mass-degenerate
charginos χ̃±

1 and neutralinos χ̃0
2, where χ̃±

1 decays through an

intermediate slepton or sneutrino to lνχ̃0
1 and where χ̃0

2 decays
through an intermediate slepton or sneutrino to l+l−χ̃0

1 or
νν̄χ̃0

1.
Tchi1n2B: electroweak associated production of mass-degenerate

charginos χ̃±
1 and neutralinos χ̃0

2, where χ̃±
1 decays through

an intermediate slepton or sneutrino to lνχ̃0
1 and where chiz2

decays through an intermediate slepton or sneutrino to l+l−χ̃0
1

or νν̄χ̃0
1 and where the slepton or sneutrino mass is 5%, 25%,

50%, 75% and 95% of the χ̃±
1 mass.

Tchi1n2C: electroweak associated production of mass-degenerate
charginos χ̃±

1 and neutralinos χ̃0
2, where χ̃±

1 decays through

an intermediate slepton or sneutrino to lνχ̃0
1 and where chiz2

decays through an intermediate slepton or sneutrino to l+l−χ̃0
1

or νν̄χ̃0
1 and where mℓ̃,ν̃ = (m

χ̃±1
+mχ̃01

)/2.

Tchi1n2D: electroweak associated production of mass-degenerate
charginos χ̃±

1 and neutralinos χ̃0
2, where χ̃±

1 decays through an

intermediate scalar tau lepton or sneutrino to τνχ̃01 and where
chiz2 decays through an intermediate scalar tau lepton or sneu-
trino to τ+τ−χ̃0

1 or νν̄χ̃0
1 and where mτ̃ ,ν̃ = (m

χ̃±1
+mχ̃01

)/2.

Tchi1n2E: electroweak associated production of mass-degenerate
charginos χ̃±

1 and neutralinos χ̃0
2, where χ̃±

1 → W± + χ̃0
1

and χ̃0
2 → H + χ̃0

1.
————————

Tn2n3A: electroweak associated production of mass-degenerate neutrali-
nos χ̃0

2 and χ̃0
3, where χ̃0

2 and χ̃0
3 decay through intermediate

sleptons to l+l−χ̃0
1 and where the slepton mass is 5%, 25%,

50%, 75% and 95% of the χ̃0
2 mass.

Tn2n3B: electroweak associated production of mass-degenerate neutrali-
nos χ̃0

2 and χ̃0
3, where χ̃0

2 and χ̃0
3 decay through intermediate

sleptons to l+l−χ̃0
1 and where mℓ̃ = (mχ̃02

+mχ̃01
)/2.

χ̃01 (Lightest Neutralino) mass limitχ̃01 (Lightest Neutralino) mass limitχ̃01 (Lightest Neutralino) mass limitχ̃01 (Lightest Neutralino) mass limit
χ̃01 is often assumed to be the lightest supersymmetri partile (LSP). Seealso the χ̃02, χ̃03, χ̃04 setion below.We have divided the χ̃01 listings below into �ve setions:1) Aelerator limits for stable χ̃01,2) Bounds on χ̃01 from dark matter searhes,3) χ̃01 − p elasti ross setion (spin-dependent, spin-independent intera-tions),4) Other bounds on χ̃01 from astrophysis and osmology, and5) Unstable χ̃01 (Lightest Neutralino) mass limit.Aelerator limits for stable χ̃01Aelerator limits for stable χ̃01Aelerator limits for stable χ̃01Aelerator limits for stable χ̃01Unless otherwise stated, results in this setion assume spetra, produtionrates, deay modes, and branhing ratios as evaluated in the MSSM, withgaugino and sfermion mass uni�ation at the GUT sale. These papersgenerally study prodution of χ̃0i χ̃0j (i ≥ 1, j ≥ 2), χ̃+1 χ̃−1 , and (in thease of hadroni ollisions) χ̃+1 χ̃02 pairs. The mass limits on χ̃01 are eitherdiret, or follow indiretly from the onstraints set by the non-observationof χ̃±1 and χ̃02 states on the gaugino and higgsino MSSM parameters M2and µ. In some ases, information is used from the nonobservation ofslepton deays.Obsolete limits obtained from e+ e− ollisions up to √s=184 GeV havebeen removed from this ompilation and an be found in the 2000 Edi-tion (The European Physial Journal C15C15C15C15 1 (2000)) of this Review.�m=m

χ̃02 − m
χ̃01 .VALUE (GeV) CL% DOCUMENT ID TECN COMMENT1 DREINER 09 THEO

>40 95 2 ABBIENDI 04H OPAL all tanβ, �m >5 GeV,m0 >500 GeV, A0 = 0
>42.4 95 3 HEISTER 04 ALEP all tanβ, all �m, all m0
>39.2 95 4 ABDALLAH 03M DLPH all tanβ, mν̃ >500 GeV
>46>46>46>46 95 5 ABDALLAH 03M DLPH all tanβ, all �m, all m0
>32.5 95 6 ACCIARRI 00D L3 tanβ > 0.7, �m > 3 GeV, all m0
• • • We do not use the following data for averages, �ts, limits, et. • • •7 AAD 14K ATLS

1DREINER 09 show that in the general MSSM with non-universal gaugino masses thereexists no model-independent laboratory bound on the mass of the lightest neutralino. Anessentially massless χ01 is allowed by the experimental and observational data, imposingsome onstraints on other MSSM parameters, inluding M2, µ and the slepton andsquark masses.2ABBIENDI 04H searh for harginos and neutralinos in events with aoplanar leptons+jetsand multi-jet �nal states in the 192{209 GeV data, ombined with the results on leptoni�nal states from ABBIENDI 04. The results hold for a san over the parameter spaeovering the region 0 < M2 <5000 GeV, −1000 < µ <1000 GeV and tanβ from 1 to40. This limit supersedes ABBIENDI 00H.3HEISTER 04 data olleted up to 209 GeV. Updates earlier analysis of seletrons fromHEISTER 02E, inludes a new analysis of harginos and neutralinos deaying into stauand uses results on harginos with initial state radiation from HEISTER 02J. The limitis based on the diret searh for harginos and neutralinos, the onstraints from theslepton searh and the Higgs mass limits from HEISTER 02 using a top mass of 175 GeV,interpreted in a framework with universal gaugino and sfermion masses. Assuming themixing in the stau setor to be negligible, the limit improves to 43.1 GeV. Under theassumption of MSUGRA with uni�ation of the Higgs and sfermion masses, the limitimproves to 50 GeV, and reahes 53 GeV for A0 = 0. These limits inlude and updatethe results of BARATE 01.4ABDALLAH 03M uses data from√
s = 192{208 GeV. A limit on the mass of χ̃01 is derivedfrom diret searhes for neutralinos ombined with the hargino searh. Neutralinos aresearhed in the prodution of χ̃01χ̃02, χ̃01χ̃03, as well as χ̃02χ̃03 and χ̃02χ̃04 giving rise toasade deays, and χ̃01χ̃02 and χ̃01χ̃02, followed by the deay χ̃02 → τ̃ τ . The resultshold for the parameter spae de�ned by values of M2 < 1 TeV, ∣∣µ∣∣ ≤ 2 TeV with the

χ̃01 as LSP. The limit is obtained for tanβ = 1 and large m0, where χ̃02χ̃04 and harginopair prodution are important. If the onstraint from Higgs searhes is also imposed,the limit improves to 49.0 GeV in the mmax
h senario with mt=174.3 GeV. These limitsupdate the results of ABREU 00J.5ABDALLAH 03M uses data from √

s = 192{208 GeV. An indiret limit on the massof χ̃01 is derived by onstraining the MSSM parameter spae by the results from diretsearhes for neutralinos (inluding asade deays and τ̃ τ �nal states), for harginos (forall �m+) and for sleptons, stop and sbottom. The results hold for the full parameterspae de�ned by values of M2 < 1 TeV, ∣∣µ∣∣ ≤ 2 TeV with the χ̃01 as LSP. Constraintsfrom the Higgs searh in the mmax
h senario assuming mt=174.3 GeV are inluded. Thelimit is obtained for tanβ ≥ 5 when stau mixing leads to mass degeneray between τ̃1and χ̃01 and the limit is based on χ̃02 prodution followed by its deay to τ̃1τ . In thepathologial senario where m0 and ∣∣µ

∣∣ are large, so that the χ̃02 prodution ross setionis negligible, and where there is mixing in the stau setor but not in stop nor sbottom,the limit is based on harginos with soft deay produts and an ISR photon. The limitthen degrades to 39 GeV. See Figs. 40{42 for the dependene of the limit on tanβ andmν̃ . These limits update the results of ABREU 00W.6ACCIARRI 00D data olleted at √s=189 GeV. The results hold over the full parameterspae de�ned by 0.7 ≤ tanβ ≤ 60, 0 ≤ M2 ≤ 2 TeV, m0 ≤ 500 GeV, ∣∣µ∣∣ ≤ 2 TeVThe minimum mass limit is reahed for tanβ=1 and large m0. The results of sleptonsearhes from ACCIARRI 99W are used to help set onstraints in the region of small m0.The limit improves to 48 GeV for m0& 200 GeV and tanβ& 10. See their Figs. 6{8 forthe tanβ and m0 dependene of the limits. Updates ACCIARRI 98F.7AAD 14K sets limits on the χ-nuleon spin-dependent and spin-independent ross setionsout to mχ = 10 TeV.Bounds on χ̃01 from dark matter searhesBounds on χ̃01 from dark matter searhesBounds on χ̃01 from dark matter searhesBounds on χ̃01 from dark matter searhesThese papers generally exlude regions in the M2 { µ parameter planeassuming that χ̃01 is the dominant form of dark matter in the galati halo.These limits are based on the lak of detetion in laboratory experiments,telesopes, or by the absene of a signal in underground neutrino detetors.The latter signal is expeted if χ̃01 aumulates in the Sun or the Earthand annihilates into high-energy ν's.VALUE DOCUMENT ID TECN
• • • We do not use the following data for averages, �ts, limits, et. • • •1 AARTSEN 17 ICCB2 AARTSEN 17A ICCB3 AARTSEN 17C ICCB4 ALBERT 17A ANTR5 ARCHAMBAU...17 VRTS6 AARTSEN 16D ICCB7 ABDALLAH 16 HESS8 ABDALLAH 16A HESS9 ADRIAN-MAR...16 ANTR10 AHNEN 16 MGFL11 AVRORIN 16 BAIK12 CIRELLI 16 THEO12 LEITE 16 THEO13 ABRAMOWSKI15 HESS14 ACKERMANN 15 FLAT15 ACKERMANN 15A FLAT16 ACKERMANN 15B FLAT17 BUCKLEY 15 THEO18 CHOI 15 SKAM19 ALEKSIC 14 MGIC20 AVRORIN 14 BAIK21 AARTSEN 13C ICCB22 ABRAMOWSKI13 HESS23 BERGSTROM 13 COSM24 BOLIEV 13 BAKS



1828182818281828SearhesPartile ListingsSupersymmetri Partile Searhes23 JIN 13 ASTR23 KOPP 13 COSM25 ABBASI 12 ICCB26 ABRAMOWSKI11 HESS27 ABDO 10 FLAT28 ACKERMANN 10 FLAT29 ACHTERBERG 06 AMND30 ACKERMANN 06 AMND31 DEBOER 06 RVUE32 DESAI 04 SKAM32 AMBROSIO 99 MCRO33 LOSECCO 95 RVUE34 MORI 93 KAMI35 BOTTINO 92 COSM36 BOTTINO 91 RVUE37 GELMINI 91 COSM38 KAMIONKOW...91 RVUE39 MORI 91B KAMInone 4{15 GeV 40 OLIVE 88 COSM1AARTSEN 17 is based on data olleted during 327 days of detetor livetime withIeCube. They looked for interations of ν's resulting from neutralino annihilations inthe Earth over a bakground of atmospheri neutrinos and set 90% CL limits on the spinindependent neutralino-proton ross setion for neutralino masses in the range 10{10000GeV.2AARTSEN 17A is based on data olleted during 532 days of livetime with the IeCube86-string detetor inluding the DeepCore sub-array. They looked for interations of ν'sfrom neutralino annihilations in the Sun over a bakground of atmospheri neutrinos andset 90% CL limits on the spin dependent neutralino-proton ross setion for neutralinomasses in the range 10{10000 GeV. This updates AARTSEN 16C.3AARTSEN 17C is based on 1005 days of running with the IeCube detetor. They set alimit on the annihilation ross setion for dark matter with masses between 10{1000 GeVannihilating in the Galati enter assuming an NFW pro�le. The limit is of 1.2× 1023m3s−1 in the τ+ τ− hannel. Superedes AARTSEN 15E.4ALBERT 17A is based on data from the ANTARES neutrino telesope. They lookedfor interations of ν's from neutralino annihilations in the Milky Way galaxy over abakground of atmospheri neutrinos and set 90% CL limits on the muon neutrino ux.They also obtain limits on the thermally averaged ross setion for neutralino masses inthe range 50 to 100,000 GeV. This updates ADRIAN-MARTINEZ 15.5ARCHAMBAULT 17 performs a joint statistial analysis of four dwarf galaxies withVERITAS looking for gamma-ray emission from neutralino annihilation. They set limitson the neutralino annihilation ross setion.6AARTSEN 16D is based on 329 live days of running with the DeepCore subdetetor of theIeCube detetor. They set a limit of 10−23 m3s−1 on the annihilation ross setionto ν ν. This updates AARTSEN 15C.7ABDALLAH 16 plaes onstraints on the dark matter annihilation ross setion for an-nihilations in the Galati enter for masses between 200 GeV to 70 TeV. This updatesABRAMOWSKI 15.8ABDALLAH 16A plae upper limits on the annihilation ross setion with �nal states inthe energy range of 0.1 to 2 TeV. This omplements ABRAMOWSKI 13.9ADRIAN-MARTINEZ 16 is based on data from the ANTARES neutrino telesope. Theylooked for interations of ν's from neutralino annihilations in the Sun over a bakground ofatmospheri neutrinos and set 90% CL limits on the muon neutrino ux. They also obtainlimits on the spin dependent and spin independent neutralino-proton ross setion forneutralino masses in the range 50 to 5,000 GeV. This updates ADRIAN-MARTINEZ 13.10AHNEN 16 ombines 158 hours of Segue 1 observations with MAGIC with 6 year ob-servations of 15 dwarf satellite galaxies by Fermi-LAT to set limits on annihilation rosssetions for dark matter masses between 10 GeV and 100 TeV.11AVRORIN 16 is based on 2.76 years with Lake Baikal neutrino telesope. They derive90% upper limits on the annihilation ross setion from dark matter annihilations in theGalati enter.12CIRELLI 16 and LEITE 16 derive bounds on the annihilation ross setion from radioobservations.13ABRAMOWSKI 15 plaes onstraints on the dark matter annihilation ross setion forannihilations in the Galati enter for masses between 300 GeV to 10 TeV.14ACKERMANN 15 is based on 5.8 years of data with Fermi-LAT and searh for monohro-mati gamma-rays in the energy range of 0.2{500 GeV from dark matter annihilations.This updates ACKERMANN 13A.15ACKERMANN 15A is based on 50 months of data with Fermi-LAT and searh for darkmatter annihilation signals in the isotropi gamma-ray bakground as well as galatisubhalos in the energy range of a few GeV to a few tens of TeV.16ACKERMANN 15B is based on 6 years of data with Fermi-LAT observations of MilkyWay dwarf spheroidal galaxies. Set limits on the annihilation ross setion from mχ =2 GeV to 10 TeV. This updates ACKERMANN 14.17BUCKLEY 15 is based on 5 years of Fermi-LAT data searhing for dark matter annihi-lation signals from Large Magellani Cloud.18CHOI 15 is based on 3903 days of SuperKamiokande data searhing for neutrinos pro-dued from dark matter annihilations in the sun. They plae onstraints on the darkmatter-nuleon sattering ross setion for dark matter masses between 4{200 GeV.19ALEKSIC 14 is based on almost 160 hours of observations of Segue 1 satellite dwarf galaxyusing the MAGIC telesopes between 2011 and 2013. Sets limits on the annihilation rosssetion out to mχ = 10 TeV.20AVRORIN 14 is based on almost 2.76 years with Lake Baikal neutrino telesope. Theyderive 90% upper limits on the uxes of muons and muon neutrinos from dark matterannihilations in the Sun.21AARTSEN 13C is based on data olleted during 339.8 e�etive days with the IeCube59-string detetor. They looked for interations of νµ's from neutralino annihilations innearby galaxies and galaxy lusters. They obtain limits on the neutralino annihilationross setion for neutralino masses in the range 30{100, 000 GeV.22ABRAMOWSKI 13 plae upper limits on the annihilation ross setion with γ γ �nalstates in the energy range of 0.5{25 TeV.23BERGSTROM 13, JIN 13, and KOPP 13 derive limits on the mass and annihilation rosssetion using AMS-02 data. JIN 13 also sets a limit on the lifetime of the dark matterpartile.24BOLIEV 13 is based on data olleted during 24.12 years of live time with the BaksonUnderground Sintillator Telesope. They looked for interations of νµ's from neutralino

annihilations in the Sun over a bakground of atmospheri neutrinos and set 90% CL lim-its on the muon ux. They also obtain limits on the spin dependent and spin independentneutralino-proton ross setion for neutralino masses in the range 10{1000 GeV.25ABBASI 12 is based on data olleted during 812 e�etive days with AMANDA II and149 days of the IeCube 40-string detetor ombined with the data of ABBASI 09B.They looked for interations of νµ's from neutralino annihilations in the Sun over abakground of atmospheri neutrinos and set 90% CL limits on the muon ux. Noexess is observed. They also obtain limits on the spin dependent neutralino-protonross setion for neutralino masses in the range 50{5000 GeV.26ABRAMOWSKI 11 plae upper limits on the annihilation ross setion with γ γ �nalstates.27ABDO 10 plae upper limits on the annihilation ross setion with γ γ or µ+µ− �nalstates.28ACKERMANN 10 plae upper limits on the annihilation ross setion with bb or µ+µ−�nal states.29ACHTERBERG 06 is based on data olleted during 421.9 e�etive days with theAMANDA detetor. They looked for interations of νµs from the entre of the Earthover a bakground of atmospheri neutrinos and set 90 % CL limits on the muon ux.Their limit is ompared with the muon ux expeted from neutralino annihilations intoW+W− and bb at the entre of the Earth for MSSM parameters ompatible with thereli dark matter density, see their Fig. 7.30ACKERMANN 06 is based on data olleted during 143.7 days with the AMANDA-II detetor. They looked for interations of νµs from the Sun over a bakground ofatmospheri neutrinos and set 90 % CL limits on the muon ux. Their limit is omparedwith the muon ux expeted from neutralino annihilations into W+W− in the Sun forSUSY model parameters ompatible with the reli dark matter density, see their Fig. 3.31DEBOER 06 interpret an exess of di�use Galati gamma rays observed with the EGRETsatellite as originating from π0 deays from the annihilation of neutralinos into quarkjets. They analyze the orresponding parameter spae in a supergravity inspired MSSMmodel with radiative eletroweak symmetry breaking, see their Fig. 3 for the preferredregion in the (m0, m1/2) plane of a senario with large tanβ.32AMBROSIO 99 and DESAI 04 set new neutrino ux limits whih an be used to limitthe parameter spae in supersymmetri models based on neutralino annihilation in theSun and the Earth.33 LOSECCO 95 reanalyzed the IMB data and plaes lower limit on m
χ̃01 of 18 GeV ifthe LSP is a photino and 10 GeV if the LSP is a higgsino based on LSP annihilation inthe sun produing high-energy neutrinos and the limits on neutrino uxes from the IMBdetetor.34MORI 93 exludes some region in M2{µ parameter spae depending on tanβ and lightestsalar Higgs mass for neutralino dark matter m

χ̃0 >mW , using limits on upgoing muonsprodued by energeti neutrinos from neutralino annihilation in the Sun and the Earth.35BOTTINO 92 exludes some region M2-µ parameter spae assuming that the lightestneutralino is the dark matter, using upgoing muons at Kamiokande, diret searhes byGe detetors, and by LEP experiments. The analysis inludes top radiative orretionson Higgs parameters and employs two di�erent hypotheses for nuleon-Higgs oupling.E�ets of resaling in the loal neutralino density aording to the neutralino reli abun-dane are taken into aount.36BOTTINO 91 exluded a region in M2−µ plane using upgoing muon data from Kamiokaexperiment, assuming that the dark matter surrounding us is omposed of neutralinosand that the Higgs boson is not too heavy.37GELMINI 91 exlude a region in M2 − µ plane using dark matter searhes.38KAMIONKOWSKI 91 exludes a region in the M2{µ plane using IMB limit on upgoingmuons originated by energeti neutrinos from neutralino annihilation in the sun, assumingthat the dark matter is omposed of neutralinos and that mH01 . 50 GeV. See Fig. 8in the paper.39MORI 91B exlude a part of the region in the M2{µ plane with m
χ̃01 . 80 GeV usinga limit on upgoing muons originated by energeti neutrinos from neutralino annihilationin the earth, assuming that the dark matter surrounding us is omposed of neutralinosand that mH01 . 80 GeV.40OLIVE 88 result assumes that photinos make up the dark matter in the galati halo.Limit is based on annihilations in the sun and is due to an absene of high energyneutrinos deteted in underground experiments. The limit is model dependent.

χ̃01-p elasti ross setionχ̃01-p elasti ross setionχ̃01-p elasti ross setionχ̃01-p elasti ross setionExperimental results on the χ̃01-p elasti ross setion are evaluated atm
χ̃01=100 GeV. The experimental results on the ross setion are oftenmass dependent. Therefore, the mass and ross setion results are alsogiven where the limit is strongest, when appropriate. Results are quotedseparately for spin-dependent interations (based on an e�etive 4-FermiLagrangian of the form χγµγ5χqγµγ5q) and spin-independent intera-tions (χχq q). For alulational details see GRIEST 88B, ELLIS 88D, BAR-BIERI 89C, DREES 93B, ARNOWITT 96, BERGSTROM 96, and BAER 97in addition to the theory papers listed in the Tables. For a desription ofthe theoretial assumptions and experimental tehniques underlying mostof the listed papers, see the review on \Dark matter" in this \Review ofPartile Physis," and referenes therein. Most of the following papers usegalati halo and nulear interation assumptions from (LEWIN 96).Spin-dependent interationsSpin-dependent interationsSpin-dependent interationsSpin-dependent interationsVALUE (pb) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
< 8 × 10−4 90 1 AKERIB 17A LUX Xe
< 5 × 10−5 90 2 AMOLE 17 PICO C3F8
< 0.28 90 3 BATTAT 17 DRFT CS2; CF4
< 0.027 90 4 BEHNKE 17 PICA C4F10
< 2 × 10−3 90 5 FU 17 PNDX Xe
< 5 × 10−4 90 6 AMOLE 16 PICO CF3I
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< 6.8 × 10−3 90 7 APRILE 16B X100 Xe
< 6.3 × 10−3 90 8 FELIZARDO 14 SMPL C2ClF5
< 0.01 90 9 AKIMOV 12 ZEP3 Xe
< 7 × 10−3 10 BEHNKE 12 COUP CF3I
< 8.5 × 10−3 11 FELIZARDO 12 SMPL C2ClF5
< 0.016 90 12 KIM 12 KIMS CsI5× 10−10 to 10−5 95 13 BUCHMUEL... 11B THEO
< 1 90 14 ANGLE 08A XE10 Xe
< 0.055 15 BEDNYAKOV 08 HDMS Ge
< 0.33 90 16 BEHNKE 08 COUP CF3I
< 5 17 AKERIB 06 CDMS Ge
< 2 18 SHIMIZU 06A CNTR CaF2
< 0.4 19 ALNER 05 NAIA NaI Spin Dep.
< 2 20 BARNABE-HE...05 PICA C2× 10−11 to 1× 10−4 21 ELLIS 04 THEO µ > 0
< 0.8 22 AHMED 03 NAIA NaI Spin Dep.
< 40 23 TAKEDA 03 BOLO NaF Spin Dep.
< 10 24 ANGLOHER 02 CRES Saphire8× 10−7 to 2× 10−5 25 ELLIS 01C THEO tanβ ≤ 10
< 3.8 26 BERNABEI 00D DAMA Xe
< 0.8 SPOONER 00 UKDM NaI
< 4.8 27 BELLI 99C DAMA F
<100 28 OOTANI 99 BOLO LiF
< 0.6 BERNABEI 98C DAMA Xe
< 5 27 BERNABEI 97 DAMA F1The strongest limit is 5×10−4 pb at mχ = 35 GeV. The limit for sattering on neutronsis 3× 10−5 pb at 100 GeV and is 1.6× 10−5 pb at 35 GeV. This updates AKERIB 16A.2The strongest limit is 3.4× 10−5 pb at mχ = 30 GeV. This updates AMOLE 16A.3Diretional reoil detetor. This updates DAW 12.4This result updates ARCHAMBAULT 12. The strongest limit is 0.013 pb at mχ = 20GeV.5The strongest limit is 1.2× 10−3 pb at 40 GeV. The limit for sattering on neutrons is5× 10−5 pb at 100 GeV and the strongest limit is 4.1× 10−5 pb at 40 GeV.6The strongest limit is 5× 10−4 pb at mχ = 80 GeV.7The strongest limit is 5.2× 10−3 pb at 50 GeV. The limit for sattering on neutrons is2.8 × 10−4 pb at 100 GeV and the strongest limit is 2.0 × 10−4 pb at 50 GeV. Thisupdates APRILE 13.8The strongest limit is 0.0043 pb and ours at mχ = 35 GeV. FELIZARDO 14 alsopresents limits for the sattering on neutrons. At mχ = 100 GeV, the upper limit is 0.13pb and the strongest limit is 0.066 pb at mχ = 35 GeV.9This result updates LEBEDENKO 09A. The strongest limit is 8× 10−3 pb at mχ = 50GeV. Limit applies to the neutralino neutron elasti ross setion.10The strongest limit is 6× 10−3 at mχ = 60 GeV.11The strongest limit is 5.7× 10−3 at mχ = 35 GeV.12This result updates LEE 07A. The strongest limit is at mχ = 80 GeV.13Preditions for the spin-dependent elasti ross setion based on a frequentist approahto eletroweak observables in the framework of N = 1 supergravity models with radiativebreaking of the eletroweak gauge symmetry.14The strongest limit is 0.6 pb and ours at mχ= 30 GeV. The limit for sattering onneutrons is 0.01 pb at mχ= 100 GeV, and the strongest limit is 0.0045 pb at mχ=30 GeV.15 Limit applies to neutron elasti ross setion.16The strongest upper limit is 0.25 pb and ours at mχ ≃ 40 GeV.17The strongest upper limit is 4 pb and ours at mχ ≃ 60 GeV. The limit on theneutron spin-dependent elasti ross setion is 0.07 pb. This latter limit is improved inAHMED 09, where a limit of 0.02 pb is obtained at mχ = 100 GeV. The strongest limitin AHMED 09 is 0.018 pb and ours at mχ = 60 GeV.18The strongest upper limit is 1.2 pb and ours at mχ ≃ 40 GeV. The limit on theneutron spin-dependent ross setion is 35 pb.19The strongest upper limit is 0.35 pb and ours at mχ ≃ 60 GeV.20The strongest upper limit is 1.2 pb and ours mχ ≃ 30 GeV.21ELLIS 04 alulates the χp elasti sattering ross setion in the framework of N=1supergravity models with radiative breaking of the eletroweak gauge symmetry, butwithout universal salar masses. In the ase of universal squark and slepton masses, butnon-universal Higgs masses, the limit beomes 2× 10−4, see ELLIS 03E.22The strongest upper limit is 0.75 pb and ours at mχ ≈ 70 GeV.23The strongest upper limit is 30 pb and ours at mχ ≈ 20 GeV.24The strongest upper limit is 8 pb and ours at mχ ≃ 30 GeV.25ELLIS 01C alulates the χ-p elasti sattering ross setion in the framework of N=1supergravity models with radiative breaking of the eletroweak gauge symmetry. Inmodels with nonuniversal Higgs masses, the upper limit to the ross setion is 6×10−4.26The strongest upper limit is 3 pb and ours at mχ ≃ 60 GeV. The limits are for inelastisattering X0 + 129Xe → X0 + 129Xe∗ (39.58 keV).27The strongest upper limit is 4.4 pb and ours at mχ ≃ 60 GeV.28The strongest upper limit is about 35 pb and ours at mχ ≃ 15 GeV.Spin-independent interationsSpin-independent interationsSpin-independent interationsSpin-independent interationsVALUE (pb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 1.8× 10−10 90 1 AKERIB 17 LUX Xe
< 1.5× 10−10 90 2 APRILE 17G XE1T Xe
< 1.4× 10−10 90 3 CUI 17A PNDX Xe
< 3 × 10−8 90 AMOLE 16 PICO CF3I

< 1.5× 10−9 90 4 APRILE 16B X100 Xe
< 6.1× 10−8 90 AGNES 15 DS50 Ar
< 2.2× 10−8 90 5 AGNESE 15B CDMS Ge
< 1.5× 10−9 90 6 AKERIB 14 LUX Xe10−11{10−7 95 7 BUCHMUEL... 14A THEO
< 4.6× 10−6 90 8 FELIZARDO 14 SMPL C2ClF510−11{10−8 95 9 ROSZKOWSKI 14 THEO
< 2.2× 10−6 90 10 AGNESE 13 CDMS Si
< 5 × 10−8 90 11 AKIMOV 12 ZEP3 Xe1.6× 10−6; 3.7× 10−5 12 ANGLOHER 12 CRES CaWO43× 10−12 to 3× 10−9 95 13 BECHTLE 12 THEO
< 1.6× 10−7 14 BEHNKE 12 COUP CF3I
< 6.5× 10−6 15 FELIZARDO 12 SMPL C2ClF5
< 2.3× 10−7 90 16 KIM 12 KIMS CsI
< 3.3× 10−8 90 17 AHMED 11A Ge
< 4.4× 10−8 90 18 ARMENGAUD 11 EDE2 Ge
< 7 × 10−7 90 19 ANGLOHER 09 CRES CaWO4
< 1 × 10−7 90 20 ANGLE 08 XE10 Xe
< 1 × 10−6 90 BENETTI 08 WARP Ar
< 7.5× 10−7 90 21 ALNER 07A ZEP2 Xe
< 2 × 10−7 22 AKERIB 06A CDMS Ge
<90 × 10−7 ALNER 05 NAIA NaI Spin Indep.
<12 × 10−7 23 ALNER 05A ZEPL
<20 × 10−7 24 ANGLOHER 05 CRES CaWO4
<14 × 10−7 SANGLARD 05 EDEL Ge
< 4 × 10−7 25 AKERIB 04 CDMS Ge2× 10−11 to 1.5× 10−7 95 26 BALTZ 04 THEO2× 10−11 to 8× 10−6 27,28 ELLIS 04 THEO µ > 0
< 5 × 10−8 29 PIERCE 04A THEO
< 2 × 10−5 30 AHMED 03 NAIA NaI Spin Indep.
< 3 × 10−6 31 AKERIB 03 CDMS Ge2× 10−13 to 2× 10−7 32 BAER 03A THEO
< 1.4× 10−5 33 KLAPDOR-K... 03 HDMS Ge
< 6 × 10−6 34 ABRAMS 02 CDMS Ge
< 1.4× 10−6 35 BENOIT 02 EDEL Ge1× 10−12 to 7× 10−6 27 KIM 02B THEO
< 3 × 10−5 36 MORALES 02B CSME Ge
< 1 × 10−5 37 MORALES 02C IGEX Ge
< 1 × 10−6 BALTZ 01 THEO
< 3 × 10−5 38 BAUDIS 01 HDMS Ge
< 4.5× 10−6 BENOIT 01 EDEL Ge
< 7 × 10−6 39 BOTTINO 01 THEO
< 1 × 10−8 40 CORSETTI 01 THEO tanβ ≤ 255× 10−10 to 1.5× 10−8 41 ELLIS 01C THEO tanβ ≤ 10
< 4 × 10−6 40 GOMEZ 01 THEO2× 10−10 to 1× 10−7 40 LAHANAS 01 THEO
< 3 × 10−6 ABUSAIDI 00 CDMS Ge, Si
< 6 × 10−7 42 ACCOMANDO 00 THEO43 BERNABEI 00 DAMA NaI2.5× 10−9 to 3.5× 10−8 44 FENG 00 THEO tanβ=10
< 1.5× 10−5 MORALES 00 IGEX Ge
< 4 × 10−5 SPOONER 00 UKDM NaI
< 7 × 10−6 BAUDIS 99 HDMO 76Ge
< 7 × 10−6 BERNABEI 98C DAMA Xe1The strongest limit is 1.1× 10−10 at 50 GeV. This updates AKERIB 16.2The strongest limit is 7.7× 10−11 pb at mχ = 35 GeV.3The strongest limit is 8.6× 10−11 pb at 40 GeV. This updates TAN 16B.4The strongest limit is 1.1× 10−9 pb at 50 GeV. This updates APRILE 12.5AGNESE 15B result updates AHMED 10 and AHMED 09. The strongest limit is 1.8×10−8 pb and ours at mχ = 60 GeV.6The strongest upper limit is 7.6× 10−10 at mχ = 33 GeV.7Preditions for the spin-independent elasti ross setion based on a frequentist approahto eletroweak observables in the framework of N = 1 supergravity models with radiativebreaking of the eletroweak gauge symmetry using the 20 fb−1 8 TeV and the 5 fb−17 TeV LHC data and the LUX data.8The strongest limit is 3.6× 10−6 pb and ours at mχ = 35 GeV.9Preditions for the spin-independent elasti ross setion based on a Bayesian approahto eletroweak observables in the framework of N = 1 supergravity models with radiativebreaking of the eletroweak gauge symmetry using the 20 fb−1 LHC data and LUX.10AGNESE 13 presents 90% CL limits on the elasti ross setion for masses in the range7{100 GeV using the Si based detetor. The strongest upper limit is 1.8× 10−6 pb atmχ = 50 GeV. This limit is improved to 7× 10−7 pb in AGNESE 13A.11This result updates LEBEDENKO 09. The strongest limit is 3.9 × 10−8 pb at mχ =52 GeV.12ANGLOHER 12 presents results of 730 kg days from the CRESST-II dark matter detetor.They �nd two maxima in the likelihood funtion orresponding to best �t WIMP massesof 25.3 and 11.6 GeV with elasti ross setions of 1.6 × 10−6 and 3.7 × 10−5 pbrespetively, see their Table 4. The statistial signi�ane is more than 4σ.13Preditions for the spin-independent elasti ross setion based on a frequentist approahto eletroweak observables in the framework of N = 1 supergravity models with radiativebreaking of the eletroweak gauge symmetry using the 5 fb−1 LHC data and XENON100.14The strongest limit is 1.4× 10−7 at mχ = 60 GeV.15The strongest limit is 4.7× 10−6 at mχ = 35 GeV.16This result updates LEE 07A. The strongest limit is 2.1× 10−7 at mχ = 70 GeV.



1830183018301830Searhes Partile ListingsSupersymmetri Partile Searhes17AHMED 11A gives ombined results from CDMS and EDELWEISS. The strongest limitis at mχ = 90 GeV.18ARMENGAUD 11 updates result of ARMENGAUD 10. Strongest limit at mχ = 85 GeV.19The strongest upper limit is 4.8× 10−7 pb and ours at mχ = 50 GeV.20The strongest upper limit is 5.1 × 10−8 pb and ours at mχ ≃ 30 GeV. The valuesquoted here are based on the analysis performed in ANGLE 08 with the update fromSORENSEN 09.21The strongest upper limit is 6.6× 10−7 pb and ours at mχ ≃ 65 GeV.22AKERIB 06A updates the results of AKERIB 05. The strongest upper limit is 1.6 ×10−7 pb and ours at mχ ≈ 60 GeV.23The strongest upper limit is also lose to 1.0× 10−6 pb and ours at mχ ≃ 70 GeV.BENOIT 06 laim that the disrimination power of ZEPLIN-I measurement (ALNER 05A)is not reliable enough to obtain a limit better than 1 × 10−3 pb. However, SMITH 06do not agree with the ritiisms of BENOIT 06.24The strongest upper limit is also lose to 1.4× 10−6 pb and ours at mχ ≃ 70 GeV.25AKERIB 04 is inompatible with BERNABEI 00 most likely value, under the assumptionof standard WIMP-halo interations. The strongest upper limit is 4 × 10−7 pb andours at mχ ≃ 60 GeV.26Preditions for the spin-independent elasti ross setion in the framework of N = 1supergravity models with radiative breaking of the eletroweak gauge symmetry.27KIM 02 and ELLIS 04 alulate the χp elasti sattering ross setion in the frameworkof N=1 supergravity models with radiative breaking of the eletroweak gauge symmetry,but without universal salar masses.28 In the ase of universal squark and slepton masses, but non-universal Higgs masses, thelimit beomes 2× 10−6 (2× 10−11 when onstraint from the BNL g−2 experiment areinluded), see ELLIS 03E. ELLIS 05 display the sensitivity of the elasti sattering rosssetion to the π-Nuleon � term.29PIERCE 04A alulates the χp elasti sattering ross setion in the framework of modelswith very heavy salar masses. See Fig. 2 of the paper.30The strongest upper limit is 1.8× 10−5 pb and ours at mχ ≈ 80 GeV.31Under the assumption of standard WIMP-halo interations, Akerib 03 is inompatiblewith BERNABEI 00 most likely value at the 99.98% CL. See Fig. 4.32BAER 03A alulates the χp elasti sattering ross setion in several models inludingthe framework of N=1 supergravity models with radiative breaking of the eletroweakgauge symmetry.33The strongest upper limit is 7× 10−6 pb and ours at mχ ≃ 30 GeV.34ABRAMS 02 is inompatible with the DAMA most likely value at the 99.9% CL. Thestrongest upper limit is 3× 10−6 pb and ours at mχ ≃ 30 GeV.35BENOIT 02 exludes the entral result of DAMA at the 99.8%CL.36The strongest upper limit is 2× 10−5 pb and ours at mχ ≃ 40 GeV.37The strongest upper limit is 7× 10−6 pb and ours at mχ ≃ 46 GeV.38The strongest upper limit is 1.8× 10−5 pb and ours at mχ ≃ 32 GeV39BOTTINO 01 alulates the χ-p elasti sattering ross setion in the framework of thefollowing supersymmetri models: N=1 supergravity with the radiative breaking of theeletroweak gauge symmetry, N=1 supergravity with nonuniversal salar masses and ane�etive MSSM model at the eletroweak sale.40Calulates the χ-p elasti sattering ross setion in the framework of N=1 supergravitymodels with radiative breaking of the eletroweak gauge symmetry.41ELLIS 01C alulates the χ-p elasti sattering ross setion in the framework of N=1supergravity models with radiative breaking of the eletroweak gauge symmetry. EL-LIS 02B �nd a range 2 × 10−8{1.5 × 10−7 at tanβ=50. In models with nonuniversalHiggs masses, the upper limit to the ross setion is 4× 10−7.42ACCOMANDO 00 alulate the χ-p elasti sattering ross setion in the frameworkof minimal N=1 supergravity models with radiative breaking of the eletroweak gaugesymmetry. The limit is relaxed by at least an order of magnitude when models withnonuniversal salar masses are onsidered. A subset of the authors in ARNOWITT 02updated the limit to < 9× 10−8 (tanβ < 55).43BERNABEI 00 searh for annual modulation of the WIMP signal. The data favor thehypothesis of annual modulation at 4σ and are onsistent, for a partiular model frame-work quoted there, with mX 0=44+12
− 9 GeV and a spin-independent X0-proton rosssetion of (5.4 ± 1.0) × 10−6 pb. See also BERNABEI 01 and BERNABEI 00C.44 FENG 00 alulate the χ-p elasti sattering ross setion in the framework of N=1supergravity models with radiative breaking of the eletroweak gauge symmetry with apartiular emphasis on fous point models. At tanβ=50, the range is 8×10−8{4×10−7.Other bounds on χ̃01 from astrophysis and osmologyOther bounds on χ̃01 from astrophysis and osmologyOther bounds on χ̃01 from astrophysis and osmologyOther bounds on χ̃01 from astrophysis and osmologyMost of these papers generally exlude regions in the M2 { µ parameterplane by requiring that the χ̃01 ontribution to the overall osmologialdensity is less than some maximal value to avoid overlosure of the Uni-verse. Those not based on the osmologial density are indiated. Manyof these papers also inlude LEP and/or other bounds.VALUE DOCUMENT ID TECN COMMENT

>46 GeV>46 GeV>46 GeV>46 GeV 1 ELLIS 00 RVUE
• • • We do not use the following data for averages, �ts, limits, et. • • •2 BUCHMUEL... 14 COSM3 BUCHMUEL... 14A COSM4 ROSZKOWSKI 14 COSM5 CABRERA 13 COSM6 ELLIS 13B COSM5 STREGE 13 COSM2 AKULA 12 COSM2 ARBEY 12A COSM2 BAER 12 COSM7 BALAZS 12 COSM8 BECHTLE 12 COSM9 BESKIDT 12 COSM

> 18 GeV 10 BOTTINO 12 COSM2 BUCHMUEL... 12 COSM2 CAO 12A COSM2 ELLIS 12B COSM11 FENG 12B COSM2 KADASTIK 12 COSM7 STREGE 12 COSM12 BUCHMUEL... 11 COSM13 ROSZKOWSKI 11 COSM14 ELLIS 10 COSM15 BUCHMUEL... 09 COSM16 DREINER 09 THEO17 BUCHMUEL... 08 COSM13 ELLIS 08 COSM18 CALIBBI 07 COSM19 ELLIS 07 COSM20 ALLANACH 06 COSM21 DE-AUSTRI 06 COSM13 BAER 05 COSM22 BALTZ 04 COSM
> 6 GeV 10,23 BELANGER 04 THEO24 ELLIS 04B COSM25 PIERCE 04A COSM26 BAER 03 COSM
> 6 GeV 10 BOTTINO 03 COSM26 CHATTOPAD...03 COSM27 ELLIS 03 COSM13 ELLIS 03B COSM26 ELLIS 03C COSM26 LAHANAS 03 COSM28 LAHANAS 02 COSM29 BARGER 01C COSM30 ELLIS 01B COSM27 BOEHM 00B COSM31 FENG 00 COSM
< 600 GeV 32 ELLIS 98B COSM33 EDSJO 97 COSM Co-annihilation34 BAER 96 COSM13 BEREZINSKY 95 COSM35 FALK 95 COSM CP-violating phases36 DREES 93 COSM Minimal supergravity37 FALK 93 COSM Sfermion mixing36 KELLEY 93 COSM Minimal supergravity38 MIZUTA 93 COSM Co-annihilation39 LOPEZ 92 COSM Minimal supergravity,m0=A=040 MCDONALD 92 COSM41 GRIEST 91 COSM42 NOJIRI 91 COSM Minimal supergravity43 OLIVE 91 COSM44 ROSZKOWSKI 91 COSM45 GRIEST 90 COSM43 OLIVE 89 COSMnone 100 eV { 15 GeV SREDNICKI 88 COSM γ̃; mf̃ =100 GeVnone 100 eV{5 GeV ELLIS 84 COSM γ̃; for mf̃ =100 GeVGOLDBERG 83 COSM γ̃46 KRAUSS 83 COSM γ̃VYSOTSKII 83 COSM γ̃1ELLIS 00 updates ELLIS 98. Uses LEP e+ e− data at √s=202 and 204 GeV to improvebound on neutralino mass to 51 GeV when salar mass universality is assumed and 46 GeVwhen Higgs mass universality is relaxed. Limits on tanβ improve to > 2.7 (µ > 0), > 2.2(µ < 0) when salar mass universality is assumed and > 1.9 (both signs of µ) whenHiggs mass universality is relaxed.2 Impliations of the LHC result on the Higgs mass and on the SUSY parameter spae inthe framework of N = 1 supergravity models with radiative breaking of the eletroweakgauge symmetry.3BUCHMUELLER 14A plaes onstraints on the SUSY parameter spae in the frameworkof N = 1 supergravity models with radiative breaking of the eletroweak gauge symmetryusing indiret experimental searhes using the 20 fb−1 8 TeV and the 5 fb−1 7 TeVLHC and the LUX data.4ROSZKOWSKI 14 plaes onstraints on the SUSY parameter spae in the framework ofN = 1 supergravity models with radiative breaking of the eletroweak gauge symmetryusing Bayesian statistis and indiret experimental searhes using the 20 fb−1 LHC andthe LUX data.5CABRERA 13 and STREGE 13 plae onstraints on the SUSY parameter spae in theframework of N = 1 supergravity models with radiative breaking of the eletroweak gaugesymmetry with and without non-universal Higgs masses using the 5.8 fb−1, √s = 7 TeVATLAS supersymmetry searhes and XENON100 results.6 ELLIS 13B plae onstraints on the SUSY parameter spae in the framework of N = 1supergravity models with radiative breaking of the eletroweak gauge symmetry with andwithout Higgs mass universality. Models with universality below the GUT sale are alsoonsidered.7BALAZS 12 and STREGE 12 plae onstraints on the SUSY parameter spae in theframework of N = 1 supergravity models with radiative breaking of the eletroweakgauge symmetry using the 1 fb−1 LHC supersymmetry searhes, the 5 fb−1 Higgs massonstraints, both with √

s = 7 TeV, and XENON100 results.8BECHTLE 12 plaes onstraints on the SUSY parameter spae in the framework of N =1 supergravity models with radiative breaking of the eletroweak gauge symmetry usingindiret experimental searhes, using the 5 fb−1 LHC and XENON100 data.



1831183118311831See key on page 885 Searhes Partile ListingsSupersymmetri Partile Searhes9BESKIDT 12 plaes onstraints on the SUSY parameter spae in the framework of N =1 supergravity models with radiative breaking of the eletroweak gauge symmetry usingindiret experimental searhes, the 5 fb−1 LHC and the XENON100 data.10BELANGER 04 and BOTTINO 12 (see also BOTTINO 03, BOTTINO 03A and BOT-TINO 04) do not assume gaugino or salar mass uni�ation.11 FENG 12B plaes onstraints on the SUSY parameter spae in the framework of N =1 supergravity models with radiative breaking of the eletroweak gauge symmetry andlarge sfermion masses using the 1 fb−1 LHC supersymmetry searhes, the 5 fb−1 LHCHiggs mass onstraints both with √
s = 7 TeV, and XENON100 results.12BUCHMUELLER 11 plaes onstraints on the SUSY parameter spae in the frameworkof N = 1 supergravity models with radiative breaking of the eletroweak gauge symme-try using indiret experimental searhes and inluding supersymmetry breaking relationsbetween A and B parameters.13Plaes onstraints on the SUSY parameter spae in the framework of N=1 supergravitymodels with radiative breaking of the eletroweak gauge symmetry but non-UniversalHiggs masses.14ELLIS 10 plaes onstraints on the SUSY parameter spae in the framework of N =1 supergravity models with radiative breaking of the eletroweak gauge symmetry withuniversality above the GUT sale.15BUCHMUELLER 09 plaes onstraints on the SUSY parameter spae in the frameworkof N = 1 supergravity models with radiative breaking of the eletroweak gauge symmetryusing indiret experimental searhes.16DREINER 09 show that in the general MSSM with non-universal gaugino masses thereexists no model-independent laboratory bound on the mass of the lightest neutralino. Anessentially massless χ01 is allowed by the experimental and observational data, imposingsome onstraints on other MSSM parameters, inluding M2, µ and the slepton andsquark masses.17BUCHMUELLER 08 plaes onstraints on the SUSY parameter spae in the frameworkof N = 1 supergravity models with radiative breaking of the eletroweak gauge symmetryusing indiret experimental searhes.18CALIBBI 07 plaes onstraints on the SUSY parameter spae in the framework of N =1 supergravity models with radiative breaking of the eletroweak gauge symmetry withuniversality above the GUT sale inluding the e�ets of right-handed neutrinos.19ELLIS 07 plaes onstraints on the SUSY parameter spae in the framework of N =1 supergravity models with radiative breaking of the eletroweak gauge symmetry withuniversality below the GUT sale.20ALLANACH 06 plaes onstraints on the SUSY parameter spae in the framework of N= 1 supergravity models with radiative breaking of the eletroweak gauge symmetry.21DE-AUSTRI 06 plaes onstraints on the SUSY parameter spae in the framework of N= 1 supergravity models with radiative breaking of the eletroweak gauge symmetry.22BALTZ 04 plaes onstraints on the SUSY parameter spae in the framework of N = 1supergravity models with radiative breaking of the eletroweak gauge symmetry.23 Limit assumes a pseudo salar mass < 200 GeV. For larger pseudo salar masses, mχ >18(29) GeV for tanβ = 50(10). Bounds from WMAP, (g − 2)µ, b → s γ, LEP.24ELLIS 04B plaes onstraints on the SUSY parameter spae in the framework of N=1supergravity models with radiative breaking of the eletroweak gauge symmetry inludingsupersymmetry breaking relations between A and B parameters. See also ELLIS 03D.25PIERCE 04A plaes onstraints on the SUSY parameter spae in the framework of modelswith very heavy salar masses.26BAER 03, CHATTOPADHYAY 03, ELLIS 03C and LAHANAS 03 plae onstraints onthe SUSY parameter spae in the framework of N=1 supergravity models with radiativebreaking of the eletroweak gauge symmetry based on WMAP results for the old darkmatter density.27BOEHM 00B and ELLIS 03 plae onstraints on the SUSY parameter spae in theframework of minimalN=1 supergravity models with radiative breaking of the eletroweakgauge symmetry. Inludes the e�et of χ-t̃ o-annihilations.28 LAHANAS 02 plaes onstraints on the SUSY parameter spae in the framework of mini-mal N=1 supergravity models with radiative breaking of the eletroweak gauge symmetry.Fouses on the role of pseudo-salar Higgs exhange.29BARGER 01C use the osmi reli density inferred from reent CMB measurements toonstrain the parameter spae in the framework of minimal N=1 supergravity modelswith radiative breaking of the eletroweak gauge symmetry.30ELLIS 01B plaes onstraints on the SUSY parameter spae in the framework of minimalN=1 supergravity models with radiative breaking of the eletroweak gauge symmetry.Fouses on models with large tanβ.31 FENG 00 explores osmologially allowed regions of MSSM parameter spae with multi-TeV masses.32ELLIS 98B assumes a universal salar mass and radiative supersymmetry breaking withuniversal gaugino masses. The upper limit to the LSP mass is inreased due to theinlusion of χ− τ̃R oannihilations.33EDSJO 97 inluded all oannihilation proesses between neutralinos and harginos forany neutralino mass and omposition.34Notes the loation of the neutralino Z resonane and h resonane annihilation orridorsin minimal supergravity models with radiative eletroweak breaking.35Mass of the bino (=LSP) is limited to mB̃ . 350 GeV for mt = 174 GeV.36DREES 93, KELLEY 93 ompute the osmi reli density of the LSP in the frameworkof minimal N=1 supergravity models with radiative breaking of the eletroweak gaugesymmetry.37 FALK 93 relax the upper limit to the LSP mass by onsidering sfermion mixing in theMSSM.38MIZUTA 93 inlude oannihilations to ompute the reli density of Higgsino dark matter.39 LOPEZ 92 alulate the reli LSP density in a minimal SUSY GUT model.40MCDONALD 92 alulate the reli LSP density in the MSSM inluding exat tree-levelannihilation ross setions for all two-body �nal states.41GRIEST 91 improve reli density alulations to aount for oannihilations, pole e�ets,and threshold e�ets.42NOJIRI 91 uses minimal supergravity mass relations between squarks and sleptons tonarrow osmologially allowed parameter spae.43Mass of the bino (=LSP) is limited to mB̃ . 350 GeV for mt ≤ 200 GeV. Mass ofthe higgsino (=LSP) is limited to mH̃ . 1 TeV for mt ≤ 200 GeV.44ROSZKOWSKI 91 alulates LSP reli density in mixed gaugino/higgsino region.45Mass of the bino (=LSP) is limited to mB̃ . 550 GeV. Mass of the higgsino (=LSP)is limited to mH̃ . 3.2 TeV.

46KRAUSS 83 �nds mγ̃ not 30 eV to 2.5 GeV. KRAUSS 83 takes into aount the gravitinodeay. Find that limits depend strongly on reheated temperature. For example a newallowed region mγ̃ = 4{20 MeV exists if mgravitino <40 TeV. See �gure 2.Unstable χ̃01 (Lightest Neutralino) mass limitUnstable χ̃01 (Lightest Neutralino) mass limitUnstable χ̃01 (Lightest Neutralino) mass limitUnstable χ̃01 (Lightest Neutralino) mass limitUnless otherwise stated, results in this setion assume spetra and pro-dution rates as evaluated in the MSSM. Unless otherwise stated, thegoldstino or gravitino mass mG̃ is assumed to be negligible relative to allother masses. In the following, G̃ is assumed to be undeteted and to giverise to a missing energy (6E) signature.Some earlier papers are now obsolete and have been omitted. They werelast listed in our PDG 14 edition: K. Olive, et al. (Partile Data Group),Chinese Physis C38C38C38C38 070001 (2014) (http://pdg.lbl.gov).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>380>380>380>380 95 1 KHACHATRY...14L CMS χ̃01 → Z G̃ simpli�ed models,GMSB
• • • We do not use the following data for averages, �ts, limits, et. • • •2 AAIJ 17Z displaed vertex with assoiated µ3 KHACHATRY...16BX ≥ 3ℓ±, RPV, λ or λ′ ouplings,wino- or higgsino-like neutralinos4 AAD 14BH ATLS 2γ + 6ET , GMSB, SPS85 AAD 13AP ATLS 2γ + 6ET , GMSB, SPS8none 220{380 95 6 AAD 13Q ATLS γ + b + 6ET , higgsino-like neu-tralino, GMSB7 AAD 13R ATLS χ̃01 → µ j j, RPV, λ′211 6= 08 AALTONEN 13I CDF χ̃01 → γ G̃ , 6ET , GMSB
>220 95 9 CHATRCHYAN13AH CMS χ̃01 → γ G̃ , GMSB, SPS8, τ <500 mm10 AAD 12CP ATLS 2γ +6ET , GMSB11 AAD 12CT ATLS ≥ 4ℓ±, RPV12 AAD 12R ATLS χ̃01 → µ j j, RPV, λ′211 6= 013 ABAZOV 12ADD0 χ̃01 χ̃01 → γZ G̃ G̃ , GMSB14 CHATRCHYAN12BK CMS 2γ + 6ET , GMSB15 CHATRCHYAN11B CMS W̃0 → γ G̃ , W̃± → ℓ± G̃ , GMSB
>149 95 16 AALTONEN 10 CDF pp → χ̃ χ̃, χ̃=χ̃02, χ̃±1 , χ̃01 →

γ G̃ , GMSB
>175 95 17 ABAZOV 10P D0 χ̃01 → γ G̃ , GMSB
>125 95 18 ABAZOV 08F D0 pp → χ̃ χ̃, χ̃=χ̃02, χ̃±1 , χ̃01 →

γ G̃ , GMSB19 ABULENCIA 07H CDF RPV, LLE
> 96.8 95 20 ABBIENDI 06B OPAL e+ e− → B̃ B̃, (B̃ → G̃ γ)21 ABDALLAH 05B DLPH e+ e− → G̃ χ̃01, (χ̃01 → G̃ γ)
> 96 95 22 ABDALLAH 05B DLPH e+ e− → B̃ B̃, (B̃ → G̃ γ)1KHACHATRYAN 14L searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for evideneof diret pair prodution of neutralinos with Higgs or Z -bosons in the deay hain, leadingto HH, HZ and Z Z �nal states with missing transverse energy. The deays of 16{20.a Higgs boson to a b-quark pair, to a photon pair, and to �nal states with leptonsare onsidered in onjuntion with hadroni and leptoni deay modes of the Z and Wbosons. No signi�ant exesses over the expeted SM bakgrounds are observed. Theresults are interpreted in the ontext of GMSB simpli�ed models where the deays χ̃01 →H G̃ or χ̃01 → Z G̃ take plae either 100% or 50% of the time, see Figs. 16{20.2AAIJ 17Z searhed in 1 fb−1 of pp ollisions at √

s = 7 TeV and in 2 fb−1 of ppollisions at √
s = 8 TeV for events ontaining a displaed vertex with one assoiatedhigh transverse momentum µ. No exess is observed above the bakground expetedfrom Standard Model proesses. The results are used to set 95% C.L. upper limits onthe ross setion times branhing frations of pair-produed neutralinos deaying non-promptly into a muon and two quarks. Long-lived partiles in a mass range 23{198 GeVare onsidered, see their Fig. 5 and Fig. 6.3KHACHATRYAN 16BX searhed in 19.5 fb−1 of pp ollisions at √

s = 8 TeV forevents ontaining 3 or more leptons oming from the eletroweak prodution of wino- orhiggsino-like neutralinos, assuming non-zero R-parity-violating leptoni ouplings λ122,
λ123, and λ233 or semileptoni ouplings λ′131, λ′233, λ′331, and λ′333. No exess overthe expeted bakground is observed and limits are derived on the neutralino mass, seeFigs. 24 and 25.4AAD 14BH searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events ontainingnon-pointing photons in a diphoton plus missing transverse energy �nal state. No exess isobserved above the bakground expeted from Standard Model proesses. The results areused to set 95% C.L. exlusion limits in the ontat of gauge-mediated supersymmetribreaking models, with the lightest neutralino being the next-to-lightest supersymmetripartile and deaying with a lifetime in the range from 0.25 ns to about 100 ns into aphoton and a gravitino. For limits on the NLSP lifetime versus � plane, for the SPS8model, see their Fig. 7.5AAD 13AP searhed in 4.8 fb−1 of pp ollisions at √s = 7 TeV for events ontaining non-pointing photons in a diphoton plus missing transverse energy �nal state. No exess isobserved above the bakground expeted from Standard Model proesses. The results areused to set 95% C.L. exlusion limits in the ontext of gauge-mediated supersymmetribreaking models, with the lightest neutralino being the next-to-lightest supersymmetripartile and deaying with a lifetime in exess of 0.25 ns into a photon and a gravitino.For limits in the NLSP lifetime versus � plane, for the SPS8 model, see their Fig. 8.6AAD 13Q searhed in 4.7 fb−1 of pp ollisions at √

s = 7 TeV for events ontaininga high-pT isolated photon, at least one jet identi�ed as originating from a bottomquark, and high missing transverse momentum. Suh signatures may originate fromsupersymmetri models with gauge-mediated supersymmetry breaking in events in whihone of a pair of higgsino-like neutralinos deays into a photon and a gravitino while theother deays into a Higgs boson and a gravitino. No signi�ant exess above the expetedbakground was found and limits were set on the neutralino mass in a generalized GMSBmodel (GGM) with a higgsino-like neutralino NLSP, see their Fig. 4. Intermediate



1832183218321832Searhes Partile ListingsSupersymmetri Partile Searhesneutralino masses between 220 and 380 GeV are exluded at 95% C.L, regardless of thesquark and gluino masses, purely on the basis of the expeted weak prodution.7AAD 13R looked in 4.4 fb−1 of pp ollisions at √s = 7 TeV for events ontaining new,heavy partiles that deay at a signi�ant distane from their prodution point into a�nal state ontaining a high-momentum muon and harged hadrons. No exess over theexpeted bakground is observed and limits are plaed on the prodution ross-setionof neutralinos via squarks for various mq̃ , mχ̃01 in an R-parity violating senario with
λ′211 6= 0, as a funtion of the neutralino lifetime, see their Fig. 6.8AALTONEN 13I searhed in 6.3 fb−1 of pp ollisions at √

s = 1.96 TeV for eventsontaining 6ET and a delayed photon that arrives late in the detetor relative to thetime expeted from prompt prodution. No evidene of delayed photon prodution isobserved.9CHATRCHYAN 13AH searhed in 4.9 fb−1 of pp ollisions at √
s = 7 TeV for eventsontaining 6ET and a delayed photon that arrives late in the detetor relative to the timeexpeted from prompt prodution. No signi�ant exess above the expeted bakgroundwas found and limits were set on the pair prodution of χ̃01 depending on the neutralinoproper deay length, see Fig. 8. Supersedes CHATRCHYAN 12BK.10AAD 12CP searhed in 4.8 fb−1 of pp ollisions at √

s = 7 TeV for events with twophotons and large 6ET due to χ̃01 → γ G̃ deays in a GMSB framework. No signi�antexess above the expeted bakground was found and limits were set on the neutralinomass in a generalized GMSB model (GGM) with a bino-like neutralino NLSP, see Figs.6 and 7. The other spartile masses were deoupled, tanβ = 2 and τNLSP < 0.1mm. Also, in the framework of the SPS8 model, limits are presented in Fig. 8.11AAD 12CT searhed in 4.7 fb−1 of pp ollisions at √s = 7 TeV for events ontaining fouror more leptons (eletrons or muons) and either moderate values of missing transversemomentum or large e�etive mass. No signi�ant exess is found in the data. Limits arepresented in a simpli�ed model of R-parity violating supersymmetry in whih harginosare pair-produed and then deay into aW -boson and a χ̃01, whih in turn deays throughan RPV oupling into two harged leptons (e± e∓ or µ±µ∓) and a neutrino. In thismodel, limits are set on the neutralino mass as a funtion of the hargino mass, see Fig.3a. Limits are also set in an R-parity violating mSUGRA model, see Fig. 3b.12AAD 12R looked in 33 pb−1 of pp ollisions at √s = 7 TeV for events ontaining new,heavy partiles that deay at a signi�ant distane from their prodution point into a�nal state ontaining a high-momentum muon and harged hadrons. No exess over theexpeted bakground is observed and limits are plaed on the prodution ross-setionof neutralinos via squarks for various (mq̃ , mχ̃01) in an R-parity violating senario with
λ
′211 6= 0, as a funtion of the neutralino lifetime, see their Fig. 8. Superseded byAAD 13R.13ABAZOV 12AD looked in 6.2 fb−1 of pp ollisions at √

s = 1.96 TeV for events witha photon, a Z -boson, and large 6ET in the �nal state. This topology orresponds toa GMSB model where pairs of neutralino NLSPs are either pair produed promptly orfrom deays of other supersymmetri partiles and then deay to either Z G̃ or γ G̃ . Nosigni�ant exess over the SM expetation is observed and a limit at 95% C.L. on theross setion is derived as a funtion of the e�etive SUSY breaking sale �, see Fig.3. Assuming Nmes = 2, Mmes = 3 �, tanβ = 3, µ = 0.75 M1, and Cgrav = 1, themodel is exluded at 95% C.L. for values of � < 87 TeV.14CHATRCHYAN 12BK searhed in 2.23 fb−1 of pp ollisions at √s = 7 TeV for eventswith two photons and large 6ET due to χ̃01 → γ G̃ deays in a GMSB framework. Nosigni�ant exess above the expeted bakground was found and limits were set on thepair prodution of χ̃01 depending on the neutralino lifetime, see Fig. 6.15CHATRCHYAN 11B looked in 35 pb−1 of pp ollisions at √
s=7 TeV for events withan isolated lepton (e or µ), a photon and 6ET whih may arise in a generalized gaugemediated model from the deay of Wino-like NLSPs. No evidene for an exess over theexpeted bakground is observed. Limits are derived in the plane of squark/gluino massversus Wino mass (see Fig. 4). Mass degeneray of the produed squarks and gluinos isassumed.16AALTONEN 10 searhed in 2.6 fb−1 of pp ollisions at √

s = 1.96 TeV for diphotonevents with large 6ET . They may originate from the prodution of χ̃± in pairs or as-soiated to a χ̃02, deaying into χ̃01 whih itself deays in GMSB to γ G̃ . There is noexess of events beyond expetation. An upper limit on the ross setion is alulatedin the GMSB model as a funtion of the χ̃01 mass and lifetime, see their Fig. 2. A limitis derived on the χ̃01 mass of 149 GeV for τ
χ̃01 ≪ 1 ns, whih improves the results ofprevious searhes.17ABAZOV 10P looked in 6.3 fb−1 of pp ollisions at √

s = 1.96 TeV for events withat least two isolated γs and large 6ET . These ould be the signature of χ̃02 and χ̃±1prodution, deaying to χ̃01 and �nally χ̃01 → γ G̃ in a GMSB framework. No signi�antexess over the SM expetation is observed, and a limit at 95% C.L. on the ross setionis derived for Nmes = 1, tanβ = 15 and µ > 0, see their Fig. 2. This allows them toset a limit on the e�etive SUSY breaking sale � > 124 TeV, from whih the exluded
χ̃01 mass range is obtained.18ABAZOV 08F looked in 1.1 fb−1 of pp ollisions at √s = 1.96 TeV for diphoton eventswith large 6ET . They may originate from the prodution of χ̃± in pairs or assoiatedto a χ̃02, deaying to a χ̃01 whih itself deays promptly in GMSB to χ̃01 → γ G̃ . Nosigni�ant exess was found ompared to the bakground expetation. A limit is derivedon the masses of SUSY partiles in the GMSB framework for M = 2�, N = 1, tanβ =15 and µ > 0, see Figure 2. It also exludes � < 91.5 TeV. Supersedes the results ofABAZOV 05A. Superseded by ABAZOV 10P.19ABULENCIA 07H searhed in 346 pb−1 of pp ollisions at √

s = 1.96 TeV for eventswith at least three leptons (e or µ) from the deay of χ̃01 via LLE ouplings. The resultsare onsistent with the hypothesis of no signal. Upper limits on the ross-setion areextrated and a limit is derived in the framework of mSUGRA on the masses of χ̃01 and
χ̃±1 , see e.g. their Fig. 3 and Tab. II.20ABBIENDI 06B use 600 pb−1 of data from√

s= 189{209 GeV. They look for events withdiphotons + 6E �nal states originating from prompt deays of pair-produed neutralinos ina GMSB senario with χ̃01 NLSP. Limits on the ross-setion are omputed as a funtionof m(χ̃01), see their Fig. 14. The limit on the χ̃01 mass is for a pure Bino state assuminga prompt deay, with lifetimes up to 10−9s. Supersedes the results of ABBIENDI 04N.

21ABDALLAH 05B use data from √
s = 180{209 GeV. They look for events with singlephotons + 6E �nal states. Limits are omputed in the plane (m(G̃) , m(χ̃01)), shown intheir Fig. 9b for a pure Bino state in the GMSB framework and in Fig. 9 for a no-salesupergravity model. Supersedes the results of ABREU 00Z.22ABDALLAH 05B use data from √

s = 130{209 GeV. They look for events with diphotons+ 6E �nal states and single photons not pointing to the vertex, expeted in GMSB whenthe χ̃01 is the NLSP. Limits are omputed in the plane (m(G̃), m(χ̃01)), see their Fig. 10.The lower limit is derived on the χ̃01 mass for a pure Bino state assuming a prompt deayand mẽR = mẽL = 2 m
χ̃01 . It improves to 100 GeV for mẽR = mẽL = 1.1 m

χ̃01 . andthe limit in the plane (m(χ̃01), m(ẽR )) is shown in Fig. 10b. For long-lived neutralinos,ross-setion limits are displayed in their Fig 11. Supersedes the results of ABREU 00Z.
χ̃02, χ̃03, χ̃04 (Neutralinos) mass limitsχ̃02, χ̃03, χ̃04 (Neutralinos) mass limitsχ̃02, χ̃03, χ̃04 (Neutralinos) mass limitsχ̃02, χ̃03, χ̃04 (Neutralinos) mass limitsNeutralinos are unknown mixtures of photinos, z-inos, and neutral higgsinos (the su-persymmetri partners of photons and of Z and Higgs bosons). The limits here applyonly to χ̃02, χ̃03, and χ̃04. χ̃01 is the lightest supersymmetri partile (LSP); see χ̃01Mass Limits. It is not possible to quote rigorous mass limits beause they are ex-tremely model dependent; i.e. they depend on branhing ratios of various χ̃0 deaymodes, on the masses of deay produts (ẽ, γ̃, q̃, g̃), and on the ẽ mass exhangedin e+ e− → χ̃0i χ̃0j . Limits arise either from diret searhes, or from the MSSM on-straints set on the gaugino and higgsino mass parameters M2 and µ through searhesfor lighter harginos and neutralinos. Often limits are given as ontour plots in them

χ̃0 − mẽ plane vs other parameters. When spei� assumptions are made, e.g, theneutralino is a pure photino (γ̃), pure z-ino (Z̃), or pure neutral higgsino (H̃0), theneutralinos will be labelled as suh.Limits obtained from e+ e− ollisions at energies up to 136 GeV, as well as otherlimits from di�erent tehniques, are now superseded and have not been inluded inthis ompilation. They an be found in the 1998 Edition (The European PhysialJournal C3C3C3C3 1 (1998)) of this Review. Some later papers are now obsolete and havebeen omitted. They were last listed in our PDG 14 edition: K. Olive, et al. (PartileData Group), Chinese Physis C38C38C38C38 070001 (2014) (http://pdg.lbl.gov).VALUE (GeV) CL% DOCUMENT ID TECN COMMENTnone220{490 95 1 SIRUNYAN 17AWCMS 1ℓ+ 2 b-jets + 6ET , Thi1n2E,m
χ̃01 = 0 GeV

>600 95 2 AAD 16AA ATLS 3/4ℓ + 6ET , Tn2n3A, mχ̃01=0GeV
>670 95 2 AAD 16AA ATLS 3/4ℓ+ 6ET ,Tn2n3B,mχ̃01 < 200GeV
>250 95 3 AAD 15BA ATLS m

χ̃±1 = m
χ̃02 , mχ̃01 = 0 GeV

>380 95 4 AAD 14H ATLS χ̃±1 χ̃02 → τ± ν χ̃01 τ± τ∓ χ̃01, sim-pli�ed model, m
χ̃±1 = m

χ̃02 ,m
χ̃01 = 0 GeV

>700 95 4 AAD 14H ATLS χ̃±1 χ̃02 → ℓ± ν χ̃01 ℓ± ℓ∓ χ̃01, sim-pli�ed model, m
χ̃±1 = m

χ̃02 ,m
χ̃01 = 0 GeV

>345 95 4 AAD 14H ATLS χ̃±1 χ̃02 → W χ̃01Z χ̃01, simpli�edmodel, m
χ̃±1 = m

χ̃02 , mχ̃01 = 0GeV
>148 95 4 AAD 14H ATLS χ̃±1 χ̃02 → W χ̃01H χ̃01, simpli�edmodel, m

χ̃±1 = m
χ̃02 , mχ̃01 = 0GeV

>620>620>620>620 95 5 AAD 14X ATLS ≥ 4ℓ±, χ̃02,3 → ℓ± ℓ∓ χ̃01, mχ̃01= 0 GeV6 AAD 13 ATLS 3ℓ± + 6ET , pMSSM, SMS7 CHATRCHYAN12BJ CMS ≥ 2 ℓ, jets + 6ET , pp → χ̃±1 χ̃02
>116.0>116.0>116.0>116.0 95 8 ABREU 00W DLPH χ̃04, 1 ≤ tanβ ≤ 40, all �m,all m0
• • • We do not use the following data for averages, �ts, limits, et. • • •none180{355 95 9 AAD 14G ATLS χ̃±1 χ̃02 → W χ̃01Z χ̃01, simpli�edmodel, m

χ̃±1 = m
χ̃02 , mχ̃01 = 0GeV10 KHACHATRY...14I CMS χ̃02 → (Z , H) χ̃01 ℓ̃ ℓ, simpli�edmodel11 AAD 12AS ATLS 3ℓ± + 6ET , pMSSM12 AAD 12T ATLS ℓ± ℓ± + 6ET , pp → χ̃±1 χ̃021SIRUNYAN 17AW searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events witha harged lepton (eletron or muon), two jets identi�ed as originating from a b-quark,and large 6ET . No signi�ant exess above the Standard Model expetations is observed.Limits are set on the mass of the hargino and the next-to-lightest neutralino in theThi1n2E simpli�ed model, see their Figure 6.2AAD 16AA summarized and extended ATLAS searhes for eletroweak supersymmetry in�nal states ontaining several harged leptons, 6ET , with or without hadroni jets, in 20fb−1 of pp ollisions at √s = 8 TeV. The paper reports the results of new interpretationsand statistial ombinations of previously published analyses, as well as new analyses.Exlusion limits at 95% C.L. are set on mass-degenerate χ̃02 and χ̃03 masses in the Tn2n3Aand Tn2n3B simpli�ed models. See their Fig. 15.3AAD 15BA searhed in 20.3 fb−1 of pp ollisions at √

s = 8 TeV for eletroweakprodution of harginos and neutralinos deaying to a �nal state ontaining a W bosonand a 125 GeV Higgs boson, plus missing transverse momentum. No exess beyondthe Standard Model expetation is observed. Exlusion limits are derived in simpli�edmodels of diret hargino and next-to-lightest neutralino prodution, with the deays
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χ̃±1 → W± χ̃01 and χ̃02 → H χ̃01 having 100% branhing fration, see Fig. 8. Aombination of the multiple �nal states for the Higgs deay yields the best limits (Fig.8d).4AAD 14H searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for eletroweak produ-tion of harginos and neutralinos deaying to a �nal sate with three leptons and missingtransverse momentum. No exess beyond the Standard Model expetation is observed.Exlusion limits are derived in simpli�ed models of diret hargino and next-to-lightestneutralino prodution, with deays to the lightest neutralino via either all three genera-tions of leptons, staus only, gauge bosons, or Higgs bosons, see Fig. 7. An interpretationin the pMSSM is also given, see Fig. 8.5AAD 14X searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events with at leastfour leptons (eletrons, muons, taus) in the �nal state. No signi�ant exess above theStandard Model expetations is observed. Limits are set on the neutralino mass in anR-parity onserving simpli�ed model where the deay χ̃02,3 → ℓ± ℓ∓ χ̃01 takes plae witha branhing ratio of 100%, see Fig. 10.6AAD 13 searhed in 4.7 fb−1 of pp ollisions at√s= 7 TeV for harginos and neutralinosdeaying to a �nal state with three leptons (e and µ) and missing transverse energy. Noexess beyond the Standard Model expetation is observed. Exlusion limits are derivedin the phenomenologial MSSM, see Fig. 2 and 3, and in simpli�ed models, see Fig.4. For the simpli�ed models with intermediate slepton deays, degenerate χ̃±1 and χ̃02masses up to 500 GeV are exluded at 95% C.L. for very large mass di�erenes with the
χ̃01. Supersedes AAD 12AS.7 CHATRCHYAN 12BJ searhed in 4.98 fb−1 of pp ollisions at √

s = 7 TeV for direteletroweak prodution of harginos and neutralinos in events with at least two leptons,jets and missing transverse momentum. No signi�ant exesses over the expeted SMbakgrounds are observed and 95% C.L. limits on the prodution ross setion of χ̃±1 χ̃02pair prodution were set in a number of simpli�ed models, see Figs. 7 to 12. Most limitsare for exatly 3 jets.8ABREU 00W ombines data olleted at √s=189 GeV with results from lower energies.The mass limit is obtained by onstraining the MSSM parameter spae with gauginoand sfermion mass universality at the GUT sale, using the results of negative diretsearhes for neutralinos (inluding asade deays and τ̃ τ �nal states) from ABREU 01,for harginos from ABREU 00J and ABREU 00T (for all �m+), and for harged sleptonsfrom ABREU 01B. The results hold for the full parameter spae de�ned by all values ofM2 and ∣∣µ
∣∣ ≤ 2 TeV with the χ̃01 as LSP.9AAD 14G searhed in 20.3 fb−1 of pp ollisions at√s= 8 TeV for eletroweak produtionof hargino-neutralino pairs, deaying to a �nal sate with two leptons (e and µ) andmissing transverse momentum. No exess beyond the Standard Model expetation isobserved. Exlusion limits are derived in simpli�ed models of hargino and next-to-lightest neutralino prodution, with deays to the lightest neutralino via gauge bosons,see Fig. 7. An interpretation in the pMSSM is also given, see Fig. 10.10KHACHATRYAN 14I searhed in 19.5 fb−1 of pp ollisions at √

s = 8 TeV for ele-troweak prodution of harginos and neutralinos deaying to a �nal state with three lep-tons (e or µ) and missing transverse momentum, or with a Z -boson, dijets and missingtransverse momentum. No exess beyond the Standard Model expetation is observed.Exlusion limits are derived in simpli�ed models, see Figs. 12{16.11AAD 12AS searhed in 2.06 fb−1 of pp ollisions at √
s = 7 TeV for harginos andneutralinos deaying to a �nal state with three leptons (e and µ) and missing transverseenergy. No exess beyond the Standard Model expetation is observed. Exlusion limitsare derived in the phenomenologial MSSM, see Fig. 2 (top), and in simpli�ed models,see Fig. 2 (bottom).12AAD 12T looked in 1 fb−1 of pp ollisions at √

s = 7 TeV for the prodution ofsupersymmetri partiles deaying into �nal states with missing transverse momentumand exatly two isolated leptons (e or µ). Same-sign dilepton events were separatelystudied. Additionally, in opposite-sign events, a searh was made for an exess of same-avor over di�erent-avor lepton pairs. No exess over the expeted bakground isobserved and limits are plaed on the e�etive prodution ross setion of opposite-signdilepton events with 6ET > 250 GeV and on same-sign dilepton events with 6ET >100 GeV. The latter limit is interpreted in a simpli�ed eletroweak gaugino produtionmodel.
χ̃±1 , χ̃±2 (Charginos) mass limitsχ̃±1 , χ̃±2 (Charginos) mass limitsχ̃±1 , χ̃±2 (Charginos) mass limitsχ̃±1 , χ̃±2 (Charginos) mass limitsCharginos are unknown mixtures of w-inos and harged higgsinos (the supersymmetripartners ofW and Higgs bosons). A lower mass limit for the lightest hargino (χ̃±1 ) ofapproximately 45 GeV, independent of the �eld omposition and of the deay mode,has been obtained by the LEP experiments from the analysis of the Z width anddeays. These results, as well as other now superseded limits from e+ e− ollisionsat energies below 136 GeV, and from hadroni ollisions, an be found in the 1998Edition (The European Physial Journal C3C3C3C3 1 (1998)) of this Review.Unless otherwise stated, results in this setion assume spetra, prodution rates, deaymodes and branhing ratios as evaluated in the MSSM, with gaugino and sfermionmass uni�ation at the GUT sale. These papers generally study prodution of χ̃01 χ̃02,

χ̃+1 χ̃−1 and (in the ase of hadroni ollisions) χ̃+1 χ̃02 pairs, inluding the e�ets ofasade deays. The mass limits on χ̃±1 are either diret, or follow indiretly fromthe onstraints set by the non-observation of χ̃02 states on the gaugino and higgsinoMSSM parameters M2 and µ. For generi values of the MSSM parameters, limits fromhigh-energy e+ e− ollisions oinide with the highest value of the mass allowed byphase-spae, namelym
χ̃±1 .√

s/2. The still unpublished ombination of the results ofthe four LEP ollaborations from the 2000 run of LEP2 at √s up to ≃ 209 GeV yieldsa lower mass limit of 103.5 GeV valid for general MSSM models. The limits beomehowever weaker in ertain regions of the MSSM parameter spae where the detetioneÆienies or prodution ross setions are suppressed. For example, this may happenwhen: (i) the mass di�erenes �m+= m
χ̃±1 − m

χ̃01 or �mν= m
χ̃±1 − mν̃ are verysmall, and the detetion eÆieny is redued; (ii) the eletron sneutrino mass is small,and the χ̃±1 prodution rate is suppressed due to a destrutive interferene between sand t hannel exhange diagrams. The regions of MSSM parameter spae where thefollowing limits are valid are indiated in the omment lines or in the footnotes.

Some earlier papers are now obsolete and have been omitted. They were last listedin our PDG 14 edition: K. Olive, et al. (Partile Data Group), Chinese Physis C38C38C38C38070001 (2014) (http://pdg.lbl.gov).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
> 420 95 1 KHACHATRY...17L CMS 2 τ+ 6ET , Thi1hi1C and τ̃ -only,m

χ̃01=0 GeVnone220{490 95 2 SIRUNYAN 17AW 1ℓ + 2b-jets + 6ET , Thi1n2E,m
χ̃01 = 0 GeV

> 500> 500> 500> 500 95 3 AAD 16AA ATLS 2ℓ±+ 6ET ,Thi1hi1B,mχ̃01=0 GeV
> 220 95 3 AAD 16AA ATLS 2ℓ±+ 6ET , Thi1hi1C, low �m for

χ̃±1 , χ̃01
> 700 95 4 AAD 16AA ATLS 3/4ℓ+ 6ET ,Thi1n2B, mχ̃01=0 GeV
> 700 95 4 AAD 16AA ATLS 3/4ℓ+ 6ET , Thi1n2C, mℓ̃

= m
χ̃01+0.5 (or 0.95) (m

χ̃±1 − m
χ̃01)

> 400 95 4 AAD 16AA ATLS 2 hadroni τ+ 6ET & 3ℓ+ 6ET om-bination,Thi1n2D,m
χ̃01=0 GeV

> 540 95 5 KHACHATRY...16R CMS ≥ 1γ + 1 e or µ + 6ET , Thi1n1A
> 250 95 6 AAD 15BA ATLS m

χ̃±1 = m
χ̃02 , mχ̃01 = 0 GeV

> 590 95 7 AAD 15CA ATLS ≥ 2 γ + 6ET , GGM, bino-likeNLSP, any NLSP massnone124{361 95 7 AAD 15CA ATLS ≥ 1 γ + e,µ + 6ET , GGM, wino-like NLSP
> 700 95 8 AAD 14H ATLS χ̃±1 χ̃02 → ℓ± ν χ̃01 ℓ± ℓ∓ χ̃01, sim-pli�ed model, m

χ̃±1 = m
χ̃02 ,m

χ̃01 = 0 GeV
> 345 95 8 AAD 14H ATLS χ̃±1 χ̃02 → W χ̃01Z χ̃01, simpli�edmodel, m

χ̃±1 = m
χ̃02 , mχ̃01 = 0GeV

> 148 95 8 AAD 14H ATLS χ̃±1 χ̃02 → W χ̃01H χ̃01, simpli�edmodel, m
χ̃±1 = m

χ̃02 , mχ̃01 = 0GeV
> 380 95 8 AAD 14H ATLS χ̃±1 χ̃02 → τ± ν χ̃01 τ± τ∓ χ̃01, sim-pli�ed model, m

χ̃±1 = m
χ̃02 ,m

χ̃01 = 0 GeV
> 750 95 9 AAD 14X ATLS RPV, ≥ 4ℓ±, χ̃±1 → W (∗)± χ̃01,

χ̃01 → ℓ± ℓ∓ ν

> 210 95 10 KHACHATRY...14L CMS χ̃02 → H χ̃01 and χ̃±1 → W± χ̃01simpli�ed models, m
χ̃02 = m

χ̃±1 ,m
χ̃01 = 0 GeV11 AAD 13 ATLS 3ℓ± + 6ET , pMSSM, SMS12 AAD 13B ATLS 2ℓ± + 6ET , pMSSM, SMS

> 540 95 13 AAD 12CT ATLS ≥ 4ℓ±, RPV, m
χ̃01 > 300 GeV14 CHATRCHYAN12BJ CMS ≥ 2 ℓ, jets + 6ET , pp → χ̃±1 χ̃02

> 94> 94> 94> 94 95 15 ABDALLAH 03M DLPH χ̃±1 , tanβ ≤ 40, �m+ >3 GeV,allm0
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 570 95 16 KHACHATRY...16AA CMS ≥ 1γ + jets + 6ET , Thi1hi1A
> 680 95 16 KHACHATRY...16AA CMS ≥ 1γ + jets + 6ET , Thi1n1A
> 710 95 16 KHACHATRY...16AA CMS ≥ 1γ + jets + 6ET , GGM, χ̃02 χ̃±1pair prodution, wino-like NLSP
>1000 95 17 KHACHATRY...16R CMS ≥ 1γ + 1 e or µ + 6ET , Tglu1F,m

χ̃±1 = m
χ̃02 > 200 GeV

> 307 95 18 KHACHATRY...16Y CMS 1 or 2 soft ℓ±+jets+ 6ET ,Thi1n2A, m
χ̃±1 −m

χ̃01=20 GeV
> 410 95 19 AAD 14AV ATLS ≥ 2 τ + 6ET , diret χ̃±1 χ̃02,

χ̃±1 χ̃∓1 prodution, m
χ̃02 =m

χ̃±1 , mχ̃01 = 0 GeV
> 345 95 20 AAD 14AV ATLS ≥ 2 τ + 6ET , diret χ̃±1 χ̃∓1 pro-dution, m

χ̃01 = 0 GeVnone100{105,120{135,145{160 95 21 AAD 14G ATLS χ̃±1 χ̃∓1 → W+ χ̃01W− χ̃01, simpli-�ed model, m
χ̃01 = 0 GeVnone140{465 95 21 AAD 14G ATLS χ̃±1 χ̃∓1 → ℓ+ ν χ̃01 ℓ− ν χ̃01, simpli-�ed model, m
χ̃01 = 0 GeVnone180{355 95 21 AAD 14G ATLS χ̃±1 χ̃02 → W χ̃01Z χ̃01, simpli�edmodel, m

χ̃±1 = m
χ̃02 , mχ̃01 = 0GeV

> 168 95 22 AALTONEN 14 CDF 3ℓ±+ 6ET , χ̃±1 → ℓν χ̃01,mSUGRA with m0=60 GeV23 KHACHATRY...14I CMS χ̃±1 → W χ̃01, ℓ ν̃, ℓ̃ν, simpli�edmodel



1834183418341834Searhes Partile ListingsSupersymmetri Partile Searhes24 AALTONEN 13Q CDF χ̃±1 → τ X , simpli�ed gravity- andgauge-mediated models25 AAD 12AS ATLS 3ℓ± + 6ET , pMSSM26 AAD 12T ATLS ℓ± ℓ∓ + 6ET , ℓ± ℓ± + 6ET , pp →
χ̃±1 χ̃0227 CHATRCHYAN11B CMS W̃0 → γ G̃ ,W̃± → ℓ± G̃ ,GMSB

> 163 95 28 CHATRCHYAN11V CMS tanβ=3, m0=60 GeV, A0=0,
µ >01KHACHATRYAN 17L searhed in about 19 fb−1 of pp ollisions at √

s = 8 TeV forevents with two τ (at least one deaying hadronially) and 6ET . In the Thi1hi1C model,assuming deays via intermediate τ̃ or ν̃τ with equivalent mass, the observed limits ruleout χ̃±1 masses up to 420 GeV for a massless χ̃01. See their Fig.5.2 SIRUNYAN 17AW searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events witha harged lepton (eletron or muon), two jets identi�ed as originating from a b-quark,and large 6ET . No signi�ant exess above the Standard Model expetations is observed.Limits are set on the mass of the hargino and the next-to-lightest neutralino in theThi1n2E simpli�ed model, see their Figure 6.3AAD 16AA summarized and extended ATLAS searhes for eletroweak supersymmetry in�nal states ontaining several harged leptons, 6ET , with or without hadroni jets, in 20fb−1 of pp ollisions at √s = 8 TeV. The paper reports the results of new interpretationsand statistial ombinations of previously published analyses, as well as new analyses.Exlusion limits at 95% C.L. are set on the χ̃±1 mass in the Thi1hi1B and Thi1hi1Csimpli�ed models. See their Fig. 13.4AAD 16AA summarized and extended ATLAS searhes for eletroweak supersymmetry in�nal states ontaining several harged leptons, 6ET , with or without hadroni jets, in 20fb−1 of pp ollisions at √s = 8 TeV. The paper reports the results of new interpretationsand statistial ombinations of previously published analyses, as well as new analyses.Exlusion limits at 95% C.L. are set on mass-degenerate χ̃±1 and χ̃02 masses in theThi1n2B, Thi1n2C, and Thi1n2D simpli�ed models. See their Figs. 16, 17, and 18.Interpretations in phenomenologial-MSSM, two-parameter Non Universal Higgs Masses(NUHM2), and gauge-mediated symmetry breaking (GMSB) models are also given intheir Figs. 20, 21 and 22.5KHACHATRYAN 16R searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventswith one or more photons, one eletron or muon, and 6ET . No signi�ant exess abovethe Standard Model expetations is observed. Limits are set on wino masses in a generalgauge-mediated SUSY breaking model (GGM), for a wino-like neutralino NLSP senario,see Fig. 5. Limits are also set in the Tglu1D and Thi1n1A simpli�ed models, see Fig.6. The Thi1n1A limit is redued to 340 GeV for a branhing ratio redued by the weakmixing angle.6AAD 15BA searhed in 20.3 fb−1 of pp ollisions at √
s = 8 TeV for eletroweakprodution of harginos and neutralinos deaying to a �nal state ontaining a W bosonand a 125 GeV Higgs boson, plus missing transverse momentum. No exess beyondthe Standard Model expetation is observed. Exlusion limits are derived in simpli�edmodels of diret hargino and next-to-lightest neutralino prodution, with the deays

χ̃±1 → W± χ̃01 and χ̃02 → H χ̃01 having 100% branhing fration, see Fig. 8. Aombination of the multiple �nal states for the Higgs deay yields the best limits (Fig.8d).7AAD 15CA searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events with one ormore photons and 6ET , with or without leptons (e, µ). No signi�ant exess above theStandard Model expetations is observed. Limits are set on wino masses in the generalgauge-mediated SUSY breaking model (GGM), for wino-like NLSP, see Fig. 9, 128AAD 14H searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for eletroweak produ-tion of harginos and neutralinos deaying to a �nal sate with three leptons and missingtransverse momentum. No exess beyond the Standard Model expetation is observed.Exlusion limits are derived in simpli�ed models of diret hargino and next-to-lightestneutralino prodution, with deays to the lightest neutralino via either all three genera-tions of leptons, staus only, gauge bosons, or Higgs bosons, see Fig. 7. An interpretationin the pMSSM is also given, see Fig. 8.9AAD 14X searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events with at leastfour leptons (eletrons, muons, taus) in the �nal state. No signi�ant exess above theStandard Model expetations is observed. Limits are set on the wino-like hargino massin an R-parity violating simpli�ed model where the deay χ̃±1 → W (∗)± χ̃01, with χ̃01 →
ℓ± ℓ∓ ν, takes plae with a branhing ratio of 100%, see Fig. 8.10KHACHATRYAN 14L searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for evideneof hargino-neutralino χ̃±1 χ̃02 pair prodution with Higgs orW -bosons in the deay hain,leading to HW �nal states with missing transverse energy. The deays of a Higgs bosonto a photon pair are onsidered in onjuntion with hadroni and leptoni deay modes ofthe W bosons. No signi�ant exesses over the expeted SM bakgrounds are observed.The results are interpreted in the ontext of simpli�ed models where the deays χ̃02 →H χ̃01 and χ̃±1 → W± χ̃01 take plae 100% of the time, see Figs. 22{23.11AAD 13 searhed in 4.7 fb−1 of pp ollisions at√s= 7 TeV for harginos and neutralinosdeaying to a �nal state with three leptons (e and µ) and missing transverse energy. Noexess beyond the Standard Model expetation is observed. Exlusion limits are derivedin the phenomenologial MSSM, see Fig. 2 and 3, and in simpli�ed models, see Fig.4. For the simpli�ed models with intermediate slepton deays, degenerate χ̃±1 and χ̃02masses up to 500 GeV are exluded at 95% C.L. for very large mass di�erenes with the
χ̃01. Supersedes AAD 12AS.12AAD 13B searhed in 4.7 fb−1 of pp ollisions at √s = 7 TeV for gauginos deaying toa �nal state with two leptons (e and µ) and missing transverse energy. No exess beyondthe Standard Model expetation is observed. Limits are derived in a simpli�ed modelof wino-like hargino pair prodution, where the hargino always deays to the lightestneutralino via an intermediate on-shell harged slepton, see Fig. 2(b). Chargino massesbetween 110 and 340 GeV are exluded at 95% C.L. for m

χ̃01 = 10 GeV. Exlusion limitsare also derived in the phenomenologial MSSM, see Fig. 3.13AAD 12CT searhed in 4.7 fb−1 of pp ollisions at √s = 7 TeV for events ontaining fouror more leptons (eletrons or muons) and either moderate values of missing transversemomentum or large e�etive mass. No signi�ant exess is found in the data. Limits arepresented in a simpli�ed model of R-parity violating supersymmetry in whih harginosare pair-produed and then deay into aW -boson and a χ̃01, whih in turn deays throughan RPV oupling into two harged leptons (e± e∓ or e±µ∓) and a neutrino. In this

model, hargino masses up to 540 GeV are exluded at 95% C.L. for m
χ̃01 above 300GeV, see Fig. 3a. The limit deteriorates for lighter χ̃01. Limits are also set in an R-parityviolating mSUGRA model, see Fig. 3b.14CHATRCHYAN 12BJ searhed in 4.98 fb−1 of pp ollisions at √

s = 7 TeV for direteletroweak prodution of harginos and neutralinos in events with at least two leptons,jets and missing transverse momentum. No signi�ant exesses over the expeted SMbakgrounds are observed and 95% C.L. limits on the prodution ross setion of χ̃±1 χ̃02pair prodution were set in a number of simpli�ed models, see Figs. 7 to 12.15ABDALLAH 03M uses data from √
s = 192{208 GeV to obtain limits in the frameworkof the MSSM with gaugino and sfermion mass universality at the GUT sale. An indiretlimit on the mass of harginos is derived by onstraining the MSSM parameter spae bythe results from diret searhes for neutralinos (inluding asade deays), for harginosand for sleptons. These limits are valid for values of M2 < 1 TeV, ∣∣µ∣∣ ≤ 2 TeV withthe χ̃01 as LSP. Constraints from the Higgs searh in the mmax

h
senario assuming mt=174.3 GeV are inluded. The quoted limit applies if there is no mixing in the third familyor when mτ̃1−m

χ̃01 > 6 GeV. If mixing is inluded the limit degrades to 90 GeV. SeeFig. 43 for the mass limits as a funtion of tanβ. These limits update the results ofABREU 00W.16KHACHATRYAN 16AA searhed in 7.4 fb−1 of pp ollisions at √s = 8 TeV for eventswith one or more photons, hadroni jets and 6ET . No signi�ant exess above theStandard Model expetations is observed. Limits are set on wino masses in the generalgauge-mediated SUSY breaking model (GGM), for a wino-like neutralino NLSP senarioand with the wino mass �xed at 10 GeV above the bino mass, see Fig. 4. Limits arealso set in the Thi1hi1A and Thi1n1A simpli�ed models, see Fig. 3.17KHACHATRYAN 16R searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventswith one or more photons, one eletron or muon, and 6ET . No signi�ant exess abovethe Standard Model expetations is observed. Limits are also set in the Tglu1F simpli�edmodel, see Fig. 6.18KHACHATRYAN 16Y searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventswith one or two soft isolated leptons, hadroni jets, and 6ET . No signi�ant exess abovethe Standard Model expetations is observed. Limits are set on the χ̃±1 mass (whih isdegenerate with the χ̃02) in the Thi1n2A simpli�ed model, see Fig. 4.19AAD 14AV searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for the diret produtionof harginos, neutralinos and staus in events ontaining at last two hadronially deaying
τ -leptons, large missing transverse momentum and low jet ativity. The quoted limitwas derived for diret χ̃±1 χ̃02 and χ̃±1 χ̃∓1 prodution with χ̃02 → τ̃ τ → τ τ χ̃01 and
χ̃±1 → τ̃ ν (ν̃τ τ) → τ ν χ̃01, mχ̃02 = m

χ̃±1 , mτ̃ = 0.5 (m
χ̃±1 + m

χ̃01), mχ̃01 = 0 GeV.No exess over the expeted SM bakground is observed. Exlusion limits are set insimpli�ed models of χ̃±1 χ̃∓1 and χ̃±1 χ̃02 pair prodution, see their Figure 7. Upper limitson the ross setion and signal strength for diret di-stau prodution are derived, seeFigures 8 and 9. Also, limits are derived in a pMSSM model where the only light sleptonis the τ̃R , see Figure 10.20AAD 14AV searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for the diret produtionof harginos, neutralinos and staus in events ontaining at last two hadronially deaying
τ -leptons, large missing transverse momentum and low jet ativity. The quoted limitwas derived for diret χ̃±1 χ̃∓1 prodution with χ̃±1 → τ̃ ν (ν̃τ τ) → τ ν χ̃01, mτ̃ = 0.5(m

χ̃±1 + m
χ̃01), mχ̃01 = 0 GeV. No exess over the expeted SM bakground is observed.Exlusion limits are set in simpli�ed models of χ̃±1 χ̃∓1 and χ̃±1 χ̃02 pair prodution, seetheir Figure 7. Upper limits on the ross setion and signal strength for diret di-stauprodution are derived, see Figures 8 and 9. Also, limits are derived in a pMSSM modelwhere the only light slepton is the τ̃R , see Figure 10.21AAD 14G searhed in 20.3 fb−1 of pp ollisions at√s= 8 TeV for eletroweak produtionof hargino pairs, or hargino-neutralino pairs, deaying to a �nal sate with two leptons(e and µ) and missing transverse momentum. No exess beyond the Standard Modelexpetation is observed. Exlusion limits are derived in simpli�ed models of hargino pairprodution, with hargino deays to the lightest neutralino via either sleptons or gaugebosons, see Fig 5.; or in simpli�ed models of hargino and next-to-lightest neutralinoprodution, with deays to the lightest neutralino via gauge bosons, see Fig. 7. Aninterpretation in the pMSSM is also given, see Fig. 10.22AALTONEN 14 searhed in 5.8 fb−1 of pp ollisions at √s = 1.96 TeV for evidene ofhargino and next-to-lightest neutralino assoiated prodution in �nal states onsistingof three leptons (eletrons, muons or taus) and large missing transverse momentum. Theresults are onsistent with the Standard Model preditions within 1.85 σ. Limits on thehargino mass are derived in an mSUGRA model with m0 = 60 GeV, tanβ = 3, A0 =0 and µ >0, see their Fig. 2.23KHACHATRYAN 14I searhed in 19.5 fb−1 of pp ollisions at √

s = 8 TeV for ele-troweak prodution of hargino pairs deaying to a �nal state with opposite-sign leptonpairs (e or µ) and missing transverse momentum. No exess beyond the Standard Modelexpetation is observed. Exlusion limits are derived in simpli�ed models, see Fig. 18.24AALTONEN 13Q searhed in 6.0 fb−1 of pp ollisions at √s = 1.96 TeV for evidene ofhargino-neutralino assoiated prodution in like-sign dilepton �nal states. One lepton isidenti�ed as the hadroni deay of a tau lepton, while the other is an eletron or muon.Good agreement with the Standard Model preditions is observed and limits are set onthe hargino-neutralino ross setion for simpli�ed gravity- and gauge-mediated models,see their Figs. 2 and 3.25AAD 12AS searhed in 2.06 fb−1 of pp ollisions at √
s = 7 TeV for harginos andneutralinos deaying to a �nal state with three leptons (e and µ) and missing transverseenergy. No exess beyond the Standard Model expetation is observed. Exlusion limitsare derived in the phenomenologial MSSM, see Fig. 2 (top), and in simpli�ed models,see Fig. 2 (bottom).26AAD 12T looked in 1 fb−1 of pp ollisions at √

s = 7 TeV for the prodution ofsupersymmetri partiles deaying into �nal states with missing transverse momentumand exatly two isolated leptons (e or µ). Opposite-sign and same-sign dilepton eventswere separately studied. Additionally, in opposite-sign events, a searh was made foran exess of same-avor over di�erent-avor lepton pairs. No exess over the expetedbakground is observed and limits are plaed on the e�etive prodution ross setionof opposite-sign dilepton events with 6ET > 250 GeV and on same-sign dilepton eventswith 6ET > 100 GeV. The latter limit is interpreted in a simpli�ed eletroweak gauginoprodution model as a lower hargino mass limit.27CHATRCHYAN 11B looked in 35 pb−1 of pp ollisions at √
s=7 TeV for events withan isolated lepton (e or µ), a photon and 6ET whih may arise in a generalized gauge



1835183518351835See key on page 885 Searhes Partile ListingsSupersymmetri Partile Searhesmediated model from the deay of Wino-like NLSPs. No evidene for an exess over theexpeted bakground is observed. Limits are derived in the plane of squark/gluino massversus Wino mass (see Fig. 4). Mass degeneray of the produed squarks and gluinos isassumed.28CHATRCHYAN 11V looked in 35 pb−1 of pp ollisions at √s = 7 TeV for events with
≥ 3 isolated leptons (e, µ or τ), with or without jets and 6ET . No evidene for anexess over the expeted bakground is observed. Limits are derived in the CMSSM(m0, m1/2) plane for tanβ = 3 (see Fig. 5).Long-lived χ̃± (Chargino) mass limitLong-lived χ̃± (Chargino) mass limitLong-lived χ̃± (Chargino) mass limitLong-lived χ̃± (Chargino) mass limitLimits on harginos whih leave the detetor before deaying.VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>620>620>620>620 95 1 AAD 15AE ATLS stable χ̃±
>534 95 2 AAD 15BMATLS stable χ̃±
>239 95 2 AAD 15BMATLS χ̃± → χ̃01π±, lifetime 1 ns,m

χ̃± − m
χ̃01 = 0.14 GeV

>482 95 2 AAD 15BMATLS χ̃± → χ̃01π±, lifetime 15 ns,m
χ̃± − m

χ̃01 = 0.14 GeV
>103 95 3 AAD 13H ATLS long-lived χ̃± → χ̃01π±,mAMSB, �m

χ̃01 = 160 MeV
> 92 95 4 AAD 12BJ ATLS long-lived χ̃± → π± χ̃01, mAMSB
>171 95 5 ABAZOV 09M D0 H̃
>102 95 6 ABBIENDI 03L OPAL mν̃ >500 GeVnone 2{93.0 95 7 ABREU 00T DLPH H̃± or mν̃ >m

χ̃±
• • • We do not use the following data for averages, �ts, limits, et. • • •
>260 95 8 KHACHATRY...15AB CMS χ̃±1 → χ̃01π±,τ

χ̃±1 =0.2ns, AMSB
>800 95 9 KHACHATRY...15AO CMS long-lived χ̃±1 , mAMSB, τ >100ns
>100 95 9 KHACHATRY...15AO CMS long-lived χ̃±1 , mAMSB, τ > 3 ns95 10 KHACHATRY...15W CMS long-lived χ̃0, q̃ → q χ̃0, χ̃0 →

ℓ+ ℓ− ν, RPV
>270 95 11 AAD 13BD ATLS disappearing-trak signature,AMSB
>278 95 12 ABAZOV 13B D0 long-lived χ̃±, gaugino-like
>244 95 12 ABAZOV 13B D0 long-lived χ̃±, higgsino-like1AAD 15AE searhed in 19.1 fb−1 of pp ollisions at √

s = 8 TeV for heavy long-livedharged partiles, measured through their spei� ionization energy loss in the ATLASpixel detetor or their time-of-ight in the ALTAS muon system. In the absene of anexess of events above the expeted bakgrounds, limits are set on stable harginos, seeFig. 10.2AAD 15BM searhed in 18.4 fb−1 of pp ollisions at √
s = 8 TeV for stable andmetastable non-relativisti harged partiles through their anomalous spei� ionizationenergy loss in the ATLAS pixel detetor. In absene of an exess of events above theexpeted bakgrounds, limits are set on stable harginos (see Table 5) and on metastableharginos deaying to χ̃01π±, see Fig. 11.3AAD 13H searhed in 4.7 fb−1 of pp ollisions at √

s = 7 TeV for diret eletroweakprodution of long-lived harginos in the ontext of AMSB senarios. The searh isbased on the signature of a high-momentum isolated trak with few assoiated hits inthe outer part of the traking system, arising from a hargino deay into a neutralinoand a low-momentum pion. The pT spetrum of the traks was found to be onsistentwith the SM expetations. Constraints on the lifetime and the prodution ross setionwere obtained, see Fig. 6. In the minimal AMSB framework with tanβ = 5, and µ > 0,a hargino having a mass below 103 (85) GeV for a hargino-neutralino mass splitting�m
χ̃01 of 160 (170) MeV is exluded at the 95% C.L. See Fig. 7 for more preise bounds.4AAD 12BJ looked in 1.02 fb−1 of pp ollisions at √s = 7 TeV for signatures of deayingharginos resulting in isolated traks with few assoiated hits in the outer region of thetraking system. The pT spetrum of the traks was found to be onsistent with the SMexpetations. Constraints on the lifetime and the prodution ross setion were obtained.In the minimal AMSB framework with m3/2 < 32 TeV, m0 < 1.5 TeV, tanβ = 5, and

µ > 0, a hargino having a mass below 92 GeV and a lifetime between 0.5 ns and 2 nsis exluded at the 95% C.L. See their Fig. 8 for more preise bounds.5ABAZOV 09M searhed in 1.1 fb−1 of pp ollisions at √s = 1.96 TeV for events withdiret prodution of a pair of harged massive stable partiles identi�ed by their TOF.The number of the observed events is onsistent with the predited bakground. Thedata are used to onstrain the prodution ross setion as a funtion of the χ̃±1 mass,see their Fig. 2. The quoted limit improves to 206 GeV for gaugino-like harginos.6ABBIENDI 03L used e+ e− data at √s = 130{209 GeV to selet events with two highmomentum traks with anomalous dE/dx. The exluded ross setion is ompared tothe theoretial expetation as a funtion of the heavy partile mass in their Fig. 3. Thebounds are valid for olorless fermions with lifetime longer than 10−6 s. Supersedes theresults from ACKERSTAFF 98P.7ABREU 00T searhes for the prodution of heavy stable harged partiles, identi�ed bytheir ionization or Cherenkov radiation, using data from √s= 130 to 189 GeV. Theselimits inlude and update the results of ABREU 98P.8KHACHATRYAN 15AB searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining traks with little or no assoiated alorimeter energy deposits and with missinghits in the outer layers of the traking system (disappearing-trak signature). Suhdisappearing traks an result from the deay of harginos that are nearly mass degeneratewith the lightest neutralino. The number of observed events is in agreement with thebakground expetation. Limits are set on the ross setion of eletroweak harginoprodution in terms of the hargino mass and mean proper lifetime, see Fig. 4. In theminimal AMSB model, a hargino mass below 260 GeV is exluded at 95% C.L., seetheir Fig. 5.9KHACHATRYAN 15O searhed in 18.8 fb−1 of pp ollisions at √s = 8 TeV for evideneof long-lived harginos in the ontext of AMSB and pMSSM senarios. The results arebased on a previously published searh for heavy stable harged partiles at 7 and 8 TeV.In the minimal AMSB framework with tanβ = 5 and µ ≥ 0, onstraints on the harginomass and lifetime were plaed, see Fig. 5. Charginos with a mass below 800 (100) GeV

are exluded at the 95% C.L. for lifetimes above 100 ns (3 ns). Constraints are alsoplaed on the pMSSM parameter spae, see Fig. 3.10KHACHATRYAN 15W searhed in up to 20.5 fb−1 of pp ollisions at √s = 8 TeV forevidene of long-lived neutralinos produed through q̃-pair prodution, with q̃ → q χ̃0and χ̃0 → ℓ+ ℓ− ν (RPV: λ121, λ122 6= 0). 95% C.L. exlusion limits on ross setiontimes branhing ratio are set as a funtion of mean proper deay length of the neutralino,see Figs. 6 and 9.11AAD 13BD searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events ontainingtraks with no assoiated hits in the outer region of the traking system resulting from thedeay of harginos that are nearly mass degenerate with the lightest neutralino, as is oftenthe ase in AMSB senarios. No signi�ant exess above the bakground expetation isobserved for andidate traks with large transverse momentum. Constraints on harginoproperties are obtained and in the minimal AMSB model, a hargino mass below 270 GeVis exluded at 95% C.L., see their Fig. 7.12ABAZOV 13B looked in 6.3 fb−1 of pp ollisions at √s = 1.96 TeV for harged massivelong-lived partiles in events with muon-like partiles that have both speed and ionizationenergy loss inonsistent with muons produed in beam ollisions. In the absene of anexess, limits are set at 95% C.L. on gaugino- and higgsino-like harginos, see their Table20 and Fig. 23.
ν̃ (Sneutrino) mass limitν̃ (Sneutrino) mass limitν̃ (Sneutrino) mass limitν̃ (Sneutrino) mass limitThe limits may depend on the number, N(ν̃), of sneutrinos assumed to be degeneratein mass. Only ν̃L (not ν̃R ) is assumed to exist. It is possible that ν̃ ould be thelightest supersymmetri partile (LSP).We report here, but do not inlude in the Listings, the limits obtained from the �t of the�nal results obtained by the LEP Collaborations on the invisible width of the Z boson(��inv. < 2.0 MeV, LEP-SLC 06): mν̃ > 43.7 GeV (N(ν̃)=1) and mν̃ > 44.7 GeV(N(ν̃)=3) .Some earlier papers are now obsolete and have been omitted. They were last listedin our PDG 14 edition: K. Olive, et al. (Partile Data Group), Chinese Physis C38C38C38C38070001 (2014) (http://pdg.lbl.gov).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>2300>2300>2300>2300 95 1 AABOUD 16P ATLS RPV, ν̃τ → e µ, λ′311 = 0.11
>2200 95 1 AABOUD 16P ATLS RPV, ν̃τ → e τ , λ′311 = 0.11
>1900 95 1 AABOUD 16P ATLS RPV, ν̃τ → µτ , λ′311 = 0.11
> 400 95 2 AAD 14X ATLS RPV, ≥ 4ℓ±, ν̃ → ν χ̃01, χ̃01 →

ℓ± ℓ∓ ν3 AAD 11Z ATLS RPV, ν̃τ → e µ
> 94> 94> 94> 94 95 4 ABDALLAH 03M DLPH 1 ≤ tanβ ≤ 40,mẽR−m

χ̃01 >10 GeV
> 84 95 5 HEISTER 02N ALEP ν̃e , any �m
> 41> 41> 41> 41 95 6 DECAMP 92 ALEP �(Z → invisible); N(ν̃)=3, modelindependent
• • • We do not use the following data for averages, �ts, limits, et. • • •
>1280 95 7 KHACHATRY...16BE CMS RPV, ν̃τ → e µ, λ132 = λ231 =

λ′311 = 0.01
>2300 95 7 KHACHATRY...16BE CMS RPV, ν̃τ → e µ, λ132 = λ231 =0.07, λ′311 = 0.11
>2000 95 8 AAD 15O ATLS RPV (e µ), ν̃τ , λ′311 = 0.11,

λi3k = 0.07
>1700 95 8 AAD 15O ATLS RPV (τ µ, e τ), ν̃τ , λ′311 = 0.11,

λi3k = 0.079 AAD 13AI ATLS RPV, ν̃τ → e µ, e τ , µτ10 AAD 11H ATLS RPV, ν̃τ → e µ11 AALTONEN 10Z CDF RPV, ν̃τ → e µ, e τ , µτ12 ABAZOV 10M D0 RPV, ν̃τ → e µ
> 95 95 13 ABDALLAH 04H DLPH AMSB, µ > 0
> 37.1 95 14 ADRIANI 93M L3 �(Z → invisible); N(ν̃)=1
> 36 95 ABREU 91F DLPH �(Z → invisible); N(ν̃)=1
> 31.2 95 15 ALEXANDER 91F OPAL �(Z → invisible); N(ν̃)=11AABOUD 16P searhed in 3.2 fb−1 of pp ollisions at √

s = 13 TeV for events withdi�erent avour dilepton pairs (e µ, e τ , µτ) from the prodution of ν̃τ via an RPV λ′311oupling and followed by a deay via λ312 = λ321 = 0.07 for e + µ, via λ313 = λ331= 0.07 for e + τ and via λ323 = λ332 = 0.07 for µ + τ . No evidene for a dileptonresonane over the SM expetation is observed, and limits are derived on mν̃ at 95%CL, see their Figs. 2(b), 3(b), 4(b), and Table 3.2AAD 14X searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events with at leastfour leptons (eletrons, muons, taus) in the �nal state. No signi�ant exess above theStandard Model expetations is observed. Limits are set on the sneutrino mass in anR-parity violating simpli�ed model where the deay ν̃ → ν χ̃01, with χ̃01 → ℓ± ℓ∓ ν,takes plae with a branhing ratio of 100%, see Fig. 9.3AAD 11Z looked in 1.07 fb−1 of pp ollisions at √s = 7 TeV for events with one eletronand one muon of opposite harge from the prodution of ν̃τ via an RPV λ′311 ouplingand followed by a deay via λ312 into e + µ. No evidene for an (e, µ) resonane overthe SM expetation is observed, and a limit is derived in the plane of λ′311 versus mν̃for three values of λ312, see their Fig. 2. Masses mν̃ < 1.32 (1.45) TeV are exludedfor λ′311 = 0.10 and λ312 = 0.05 (λ′311 = 0.11 and λ312 = 0.07).4ABDALLAH 03M uses data from √
s = 192{208 GeV to obtain limits in the frameworkof the MSSM with gaugino and sfermion mass universality at the GUT sale. An indiretlimit on the mass is derived by onstraining the MSSM parameter spae by the resultsfrom diret searhes for neutralinos (inluding asade deays) and for sleptons. Theselimits are valid for values of M2 < 1 TeV, ∣∣µ∣∣ ≤ 1 TeV with the χ̃01 as LSP. The quotedlimit is obtained when there is no mixing in the third family. See Fig. 43 for the masslimits as a funtion of tanβ. These limits update the results of ABREU 00W.



1836183618361836Searhes Partile ListingsSupersymmetri Partile Searhes5HEISTER 02N derives a bound on mν̃e by exploiting the mass relation between the
ν̃e and ẽ, based on the assumption of universal GUT sale gaugino and salar massesm1/2 and m0 and the searh desribed in the ẽ setion. In the MSUGRA framework withradiative eletroweak symmetry breaking, the limit improves to mν̃e >130 GeV, assuminga trilinear oupling A0=0 at the GUT sale. See Figs. 5 and 7 for the dependene of thelimits on tanβ.6DECAMP 92 limit is from �(invisible)/�(ℓℓ) = 5.91 ± 0.15 (Nν = 2.97 ± 0.07).7KHACHATRYAN 16BE searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for evideneof narrow resonanes deaying into eµ �nal states. No signi�ant exess above theStandard Model expetation is observed and 95% C.L. exlusions are plaed on the rosssetion times branhing ratio for the prodution of an R-parity-violating supersymmetritau sneutrino, see their Fig. 3.8AAD 15O searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for evidene of heavypartiles deaying into e µ, e τ or µτ �nal states. No signi�ant exess above the StandardModel expetation is observed, and 95% C.L. exlusions are plaed on the ross setiontimes branhing ratio for the prodution of an R-parity-violating supersymmetri tausneutrino, appliable to any sneutrino avour, see their Fig. 2.9AAD 13AI searhed in 4.6 fb−1 of pp ollisions at √

s = 7 TeV for evidene of heavypartiles deaying into e µ, e τ or µτ �nal states. No signi�ant exess above the StandardModel expetation is observed, and 95% C.L. exlusions are plaed on the ross setiontimes branhing ratio for the prodution of an R-parity-violating supersymmetri tausneutrino, see their Fig. 2. For ouplings λ′311 = 0.10 and λi3k = 0.05, the lower limitson the ν̃τ mass are 1610, 1110, 1100 GeV in the eµ, e τ , and µτ hannels, respetively.10AAD 11H looked in 35 pb−1 of pp ollisions at √s = 7 TeV for events with one eletronand one muon of opposite harge from the prodution of ν̃τ via an RPV λ′311 ouplingand followed by a deay via λ312 into e + µ. No evidene for an exess over the SMexpetation is observed, and a limit is derived in the plane of λ′311 versus mν̃ for severalvalues of λ312, see their Fig. 2. Superseded by AAD 11Z.11AALTONEN 10Z searhed in 1 fb−1 of pp ollisions at √s = 1.96 TeV for events fromthe prodution d d → ν̃τ with the subsequent deays ν̃τ → e µ, µτ , e τ in the MSSMframework with RPV. Two isolated leptons of di�erent avor and opposite harges arerequired, with τs identi�ed by their hadroni deay. No statistially signi�ant exessesare observed over the SM bakground. Upper limits on λ′2311 times the branhing ratioare listed in their Table III for various ν̃τ masses. Limits on the ross setion timesbranhing ratio for λ′311 = 0.10 and λi3k = 0.05, displayed in Fig. 2, are used to setlimits on the ν̃τ mass of 558 GeV for the e µ, 441 GeV for the µτ and 442 GeV for thee τ hannels.12ABAZOV 10M looked in 5.3 fb−1 of pp ollisions at √
s = 1.96 TeV for events withexatly one pair of high pT isolated e µ and a veto against hard jets. No evidene for anexess over the SM expetation is observed, and a limit at 95% C.L. on the ross setiontimes branhing ratio is derived, see their Fig. 3. These limits are translated into limitson ouplings as a funtion of mν̃τ

as shown on their Fig. 4. As an example, for mν̃τ
=100 GeV and λ312 ≤ 0.07, ouplings λ′311 > 7.7× 10−4 are exluded.13ABDALLAH 04H use data from LEP 1 and √

s = 192{208 GeV. They re-use resultsor re-analyze the data from ABDALLAH 03M to put limits on the parameter spaeof anomaly-mediated supersymmetry breaking (AMSB), whih is sanned in the region1< m3/2 <50 TeV, 0< m0 <1000 GeV, 1.5<tanβ <35, both signs of µ. The onstraintsare obtained from the searhes for mass degenerate hargino and neutralino, for SM-likeand invisible Higgs, for leptonially deaying harginos and from the limit on non-SM Zwidth of 3.2 MeV. The limit is for mt = 174.3 GeV (see Table 2 for other mt values).The limit improves to 114 GeV for µ < 0.14ADRIANI 93M limit from ��(Z)(invisible)< 16.2 MeV.15ALEXANDER 91F limit is for one speies of ν̃ and is derived from �(invisible, new)/�(ℓℓ)
< 0.38. Charged sleptonsCharged sleptonsCharged sleptonsCharged sleptonsThis setion ontains limits on harged salar leptons (ℓ̃, with ℓ=e,µ,τ).Studies of width and deays of the Z boson (use is made here of��inv < 2.0 MeV, LEP 00) onlusively rule out m

ℓ̃R < 40 GeV (41GeV for ℓ̃L) , independently of deay modes, for eah individual slepton.The limits improve to 43 GeV (43.5 GeV for ℓ̃L) assuming all 3 avors to bedegenerate. Limits on higher mass sleptons depend on model assumptionsand on the mass splitting �m= m
ℓ̃
− m

χ̃01 . The mass and ompositionof χ̃01 may a�et the seletron prodution rate in e+ e− ollisions throught-hannel exhange diagrams. Prodution rates are also a�eted by thepotentially large mixing angle of the lightest mass eigenstate ℓ̃1=ℓ̃R sinθℓ+ ℓ̃L osθℓ. It is generally assumed that only τ̃ may have signi�ant mix-ing. The oupling to the Z vanishes for θℓ=0.82. In the high-energy limitof e+ e− ollisions the interferene between γ and Z exhange leads to aminimal ross setion for θℓ=0.91, a value whih is sometimes used in thefollowing entries relative to data taken at LEP2. When limits on m
ℓ̃R arequoted, it is understood that limits on m

ℓ̃L are usually at least as strong.Possibly open deays involving gauginos other than χ̃01 will a�et the de-tetion eÆienies. Unless otherwise stated, the limits presented here re-sult from the study of ℓ̃+ ℓ̃− prodution, with prodution rates and deayproperties derived from the MSSM. Limits made obsolete by the reentanalyses of e+ e− ollisions at high energies an be found in previousEditions of this Review.For deays with �nal state gravitinos (G̃ ), mG̃ is assumed to be negligiblerelative to all other masses.R-parity onserving ẽ (Seletron) mass limitR-parity onserving ẽ (Seletron) mass limitR-parity onserving ẽ (Seletron) mass limitR-parity onserving ẽ (Seletron) mass limitSome earlier papers are now obsolete and have been omitted. They were last listedin our PDG 14 edition: K. Olive, et al. (Partile Data Group), Chinese Physis C38C38C38C38070001 (2014) (http://pdg.lbl.gov).

VALUE (GeV) CL% DOCUMENT ID TECN COMMENT1 CHATRCHYAN14R CMS ≥ 3ℓ±, ℓ̃ → ℓ± τ∓ τ∓ G̃ sim-pli�ed model, GMSB, stau(N)NLSP senario2 AAD 13B ATLS 2ℓ± + 6ET , SMS, pMSSM
> 97.5 3 ABBIENDI 04 OPAL ẽR ,�m > 11 GeV, ∣∣µ∣∣ >100 GeV,tanβ=1.5
> 94.4 4 ACHARD 04 L3 ẽR ,�m > 10 GeV, ∣∣µ∣∣ >200 GeV,tanβ ≥ 2
> 71.3 4 ACHARD 04 L3 ẽR , all �mnone 30{94 95 5 ABDALLAH 03M DLPH �m >15 GeV, ẽ+R ẽ−R
> 94 95 6 ABDALLAH 03M DLPH ẽR ,1 ≤ tanβ ≤ 40, �m >10 GeV
> 95 95 7 HEISTER 02E ALEP �m > 15 GeV, ẽ+R ẽ−R
> 73 95 8 HEISTER 02N ALEP ẽR , any �m
>107>107>107>107 95 8 HEISTER 02N ALEP ẽL, any �m
• • • We do not use the following data for averages, �ts, limits, et. • • •none 90{325 95 9 AAD 14G ATLS ℓ̃ ℓ̃ → ℓ+ χ̃01 ℓ− χ̃01, simpli�edmodel, m

ℓ̃L = m
ℓ̃R , mχ̃01 =0 GeV10 KHACHATRY...14I CMS ℓ̃ → ℓχ̃01, simpli�ed model1CHATRCHYAN 14R searhed in 19.5 fb−1 of pp ollisions at √

s = 8 TeV for eventswith at least three leptons (eletrons, muons, taus) in the �nal state. No signi�antexess above the Standard Model expetations is observed. Limits are set on the sleptonmass in a stau (N)NLSP simpli�ed model (GMSB) where the deay ℓ̃ → ℓ± τ± τ∓ G̃takes plae with a branhing ratio of 100%, see Fig. 8.2AAD 13B searhed in 4.7 fb−1 of pp ollisions at √s = 7 TeV for sleptons deaying to a�nal state with two leptons (e and µ) and missing transverse energy. No exess beyondthe Standard Model expetation is observed. Limits are derived in a simpli�ed model ofdiret left-handed slepton pair prodution, where left-handed slepton masses between 85and 195 GeV are exluded at 95% C.L. for m
χ̃01 = 20 GeV. See also Fig. 2(a). Exlusionlimits are also derived in the phenomenologial MSSM, see Fig. 3.3ABBIENDI 04 searh for ẽR ẽR prodution in aoplanar di-eletron �nal states in the183{208 GeV data. See Fig. 13 for the dependene of the limits on m

χ̃01 and for thelimit at tanβ=35 This limit supersedes ABBIENDI 00G.4ACHARD 04 searh for ẽR ẽL and ẽR ẽR prodution in single- and aoplanar di-eletron�nal states in the 192{209 GeV data. Absolute limits on mẽR are derived from a sanover the MSSM parameter spae with universal GUT sale gaugino and salar massesm1/2 and m0, 1 ≤ tanβ ≤ 60 and −2 ≤ µ ≤ 2 TeV. See Fig. 4 for the dependene ofthe limits on m
χ̃01 . This limit supersedes ACCIARRI 99W.5ABDALLAH 03M looked for aoplanar dieletron + 6E �nal states at √s = 189{208 GeV.The limit assumes µ=−200 GeV and tanβ=1.5 in the alulation of the prodution rosssetion and B(ẽ → e χ̃01). See Fig. 15 for limits in the (mẽR , mχ̃01) plane. These limitsinlude and update the results of ABREU 016ABDALLAH 03M uses data from √

s = 192{208 GeV to obtain limits in the frameworkof the MSSM with gaugino and sfermion mass universality at the GUT sale. An indiretlimit on the mass is derived by onstraining the MSSM parameter spae by the resultsfrom diret searhes for neutralinos (inluding asade deays) and for sleptons. Theselimits are valid for values of M2 <1 TeV, ∣∣µ∣∣ ≤ 1 TeV with the χ̃01 as LSP. The quotedlimit is obtained when there is no mixing in the third family. See Fig. 43 for the masslimits as a funtion of tanβ. These limits update the results of ABREU 00W.7HEISTER 02E looked for aoplanar dieletron + 6ET �nal states from e+ e− interationsbetween 183 and 209 GeV. The mass limit assumes µ < −200 GeV and tanβ=2 for theprodution ross setion and B(ẽ → e χ̃01)=1. See their Fig. 4 for the dependene ofthe limit on �m. These limits inlude and update the results of BARATE 01.8HEISTER 02N searh for ẽR ẽL and ẽR ẽR prodution in single- and aoplanar di-eletron�nal states in the 183{208 GeV data. Absolute limits on mẽR are derived from a sanover the MSSM parameter spae with universal GUT sale gaugino and salar massesm1/2 and m0, 1 ≤ tanβ ≤ 50 and −10 ≤ µ ≤ 10 TeV. The region of small ∣∣µ∣∣,where asade deays are important, is overed by a searh for χ̃01 χ̃03 in �nal states withleptons and possibly photons. Limits on mẽL are derived by exploiting the mass relationbetween the ẽL and ẽR , based on universal m0 and m1/2. When the onstraint fromthe mass limit of the lightest Higgs from HEISTER 02 is inluded, the bounds improveto mẽR >77(75) GeV and mẽL >115(115) GeV for a top mass of 175(180) GeV. In theMSUGRA framework with radiative eletroweak symmetry breaking, the limits improvefurther to mẽR >95 GeV and mẽL >152 GeV, assuming a trilinear oupling A0=0 atthe GUT sale. See Figs. 4, 5, 7 for the dependene of the limits on tanβ.9AAD 14G searhed in 20.3 fb−1 of pp ollisions at √
s = 8 TeV for eletroweak pro-dution of slepton pairs, deaying to a �nal sate with two leptons (e and µ) and missingtransverse momentum. No exess beyond the Standard Model expetation is observed.Exlusion limits are derived in simpli�ed models of slepton pair prodution, see Fig. 8.An interpretation in the pMSSM is also given, see Fig. 10.10KHACHATRYAN 14I searhed in 19.5 fb−1 of pp ollisions at √

s = 8 TeV for ele-troweak prodution of slepton pairs deaying to a �nal state with opposite-sign leptonpairs (e or µ) and missing transverse momentum. No exess beyond the Standard Modelexpetation is observed. Exlusion limits are derived in simpli�ed models, see Fig. 18.R-partiy violating ẽ (Seletron) mass limitR-partiy violating ẽ (Seletron) mass limitR-partiy violating ẽ (Seletron) mass limitR-partiy violating ẽ (Seletron) mass limitSome earlier papers are now obsolete and have been omitted. They were last listedin our PDG 14 edition: K. Olive, et al. (Partile Data Group), Chinese Physis C38C38C38C38070001 (2014) (http://pdg.lbl.gov).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>410>410>410>410 95 1 AAD 14X ATLS RPV, ≥ 4ℓ±, ℓ̃ → l χ̃01, χ̃01 →

ℓ± ℓ∓ ν



1837183718371837See key on page 885 Searhes Partile ListingsSupersymmetri Partile Searhes
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 89 95 2 ABBIENDI 04F OPAL RPV, ẽL
> 92 95 3 ABDALLAH 04M DLPH RPV, ẽR , indiret, �m >5 GeV1AAD 14X searhed in 20.3 fb−1 of pp ollisions at √

s = 8 TeV for events with atleast four leptons (eletrons, muons, taus) in the �nal state. No signi�ant exess abovethe Standard Model expetations is observed. Limits are set on the slepton mass in anR-parity violating simpli�ed model where the deay ℓ̃ → ℓχ̃01, with χ̃01 → ℓ± ℓ∓ ν,takes plae with a branhing ratio of 100%, see Fig. 9.2ABBIENDI 04F use data from √
s = 189{209 GeV. They derive limits on spartile massesunder the assumption of RPV with LLE or LQD ouplings. The results are valid fortanβ = 1.5, µ = −200 GeV, with, in addition, �m > 5 GeV for indiret deays viaLQD. The limit quoted applies to diret deays via LLE or LQD ouplings. For indiretdeays, the limits on the ẽR mass are respetively 99 and 92 GeV for LLE and LQDouplings and m

χ̃0 = 10 GeV and degrade slightly for larger χ̃01 mass. Supersedes theresults of ABBIENDI 00.3ABDALLAH 04M use data from √
s = 192{208 GeV to derive limits on spartile massesunder the assumption of RPV with LLE or UDD ouplings. The results are valid for µ= −200 GeV, tanβ = 1.5, �m > 5 GeV and assuming a BR of 1 for the given deay.The limit quoted is for indiret UDD deays using the neutralino onstraint of 39.5GeV for LLE and of 38.0 GeV for UDD ouplings, also derived in ABDALLAH 04M.For indiret deays via LLE the limit improves to 95 GeV if the onstraint from theneutralino is used and to 94 GeV if it is not used. For indiret deays via UDD ouplingsit remains unhanged when the neutralino onstraint is not used. Supersedes the resultof ABREU 00U.R-parity onserving µ̃ (Smuon) mass limitR-parity onserving µ̃ (Smuon) mass limitR-parity onserving µ̃ (Smuon) mass limitR-parity onserving µ̃ (Smuon) mass limitVALUE (GeV) CL% DOCUMENT ID TECN COMMENT1 CHATRCHYAN14R CMS ≥ 3ℓ±, ℓ̃ → ℓ± τ∓ τ∓ G̃ sim-pli�ed model, GMSB, stau(N)NLSP senario2 AAD 13B ATLS 2ℓ± + 6ET , SMS, pMSSM

>91.0 3 ABBIENDI 04 OPAL �m >3 GeV, µ̃+R µ̃−R ,∣∣µ
∣∣ >100 GeV, tanβ=1.5

>86.7 4 ACHARD 04 L3 �m >10 GeV, µ̃+R µ̃−R ,∣∣µ
∣∣ >200 GeV, tanβ ≥ 2none 30{88 95 5 ABDALLAH 03M DLPH �m >5 GeV, µ̃+R µ̃−R

>94>94>94>94 95 6 ABDALLAH 03M DLPH µ̃R ,1 ≤ tanβ ≤ 40,�m >10 GeV
>88 95 7 HEISTER 02E ALEP �m > 15 GeV, µ̃+R µ̃−R
• • • We do not use the following data for averages, �ts, limits, et. • • •none 90{325 95 8 AAD 14G ATLS ℓ̃ ℓ̃ → ℓ+ χ̃01 ℓ− χ̃01, simpli�edmodel, m

ℓ̃L = m
ℓ̃R , mχ̃01 = 0GeV9 KHACHATRY...14I CMS ℓ̃ → ℓχ̃01, simpli�ed model

>80 95 10 ABREU 00V DLPH µ̃R µ̃R (µ̃R → µG̃ ), mG̃ >8 eV1CHATRCHYAN 14R searhed in 19.5 fb−1 of pp ollisions at √
s = 8 TeV for eventswith at least three leptons (eletrons, muons, taus) in the �nal state. No signi�antexess above the Standard Model expetations is observed. Limits are set on the sleptonmass in a stau (N)NLSP simpli�ed model (GMSB) where the deay ℓ̃ → ℓ± τ± τ∓ G̃takes plae with a branhing ratio of 100%, see Fig. 8.2AAD 13B searhed in 4.7 fb−1 of pp ollisions at √s = 7 TeV for sleptons deaying to a�nal state with two leptons (e and µ) and missing transverse energy. No exess beyondthe Standard Model expetation is observed. Limits are derived in a simpli�ed model ofdiret left-handed slepton pair prodution, where left-handed slepton masses between 85and 195 GeV are exluded at 95% C.L. for m

χ̃01 = 20 GeV. See also Fig. 2(a). Exlusionlimits are also derived in the phenomenologial MSSM, see Fig. 3.3ABBIENDI 04 searh for µ̃R µ̃R prodution in aoplanar di-muon �nal states in the183{208 GeV data. See Fig. 14 for the dependene of the limits on m
χ̃01 and for thelimit at tanβ=35. Under the assumption of 100% branhing ratio for µ̃R → µ χ̃01, thelimit improves to 94.0 GeV for �m > 4 GeV. See Fig. 11 for the dependene of the limitson m

χ̃01 at several values of the branhing ratio. This limit supersedes ABBIENDI 00G.4ACHARD 04 searh for µ̃R µ̃R prodution in aoplanar di-muon �nal states in the192{209 GeV data. Limits on mµ̃R are derived from a san over the MSSM param-eter spae with universal GUT sale gaugino and salar masses m1/2 and m0, 1 ≤tanβ ≤ 60 and −2 ≤ µ ≤ 2 TeV. See Fig. 4 for the dependene of the limits on m
χ̃01 .This limit supersedes ACCIARRI 99W.5ABDALLAH 03M looked for aoplanar dimuon + 6E �nal states at √s = 189{208 GeV.The limit assumes B(µ̃ → µχ̃01) = 100%. See Fig. 16 for limits on the (mµ̃R , mχ̃01)plane. These limits inlude and update the results of ABREU 01.6ABDALLAH 03M uses data from √

s = 192{208 GeV to obtain limits in the frameworkof the MSSM with gaugino and sfermion mass universality at the GUT sale. An indiretlimit on the mass is derived by onstraining the MSSM parameter spae by the resultsfrom diret searhes for neutralinos (inluding asade deays) and for sleptons. Theselimits are valid for values of M2 < 1 TeV, ∣∣µ∣∣ ≤ 1 TeV with the χ̃01 as LSP. The quotedlimit is obtained when there is no mixing in the third family. See Fig. 43 for the masslimits as a funtion of tanβ. These limits update the results of ABREU 00W.7HEISTER 02E looked for aoplanar dimuon + 6ET �nal states from e+ e− interationsbetween 183 and 209 GeV. The mass limit assumes B(µ̃ → µχ̃01)=1. See their Fig. 4for the dependene of the limit on �m. These limits inlude and update the results ofBARATE 01.8AAD 14G searhed in 20.3 fb−1 of pp ollisions at √
s = 8 TeV for eletroweak pro-dution of slepton pairs, deaying to a �nal sate with two leptons (e and µ) and missingtransverse momentum. No exess beyond the Standard Model expetation is observed.Exlusion limits are derived in simpli�ed models of slepton pair prodution, see Fig. 8.An interpretation in the pMSSM is also given, see Fig. 10.9KHACHATRYAN 14I searhed in 19.5 fb−1 of pp ollisions at √

s = 8 TeV for ele-troweak prodution of slepton pairs deaying to a �nal state with opposite-sign lepton

pairs (e or µ) and missing transverse momentum. No exess beyond the Standard Modelexpetation is observed. Exlusion limits are derived in simpli�ed models, see Fig. 18.10ABREU 00V use data from √s= 130{189 GeV to searh for traks with large impat pa-rameter or visible deay verties. Limits are obtained as funtion of mG̃ , after ombiningthese results with the searh for slepton pair prodution in the SUGRA framework fromABREU 01 to over prompt deays and on stable partile searhes from ABREU 00Q.For limits at di�erent mG̃ , see their Fig. 12.R-parity violating µ̃ (Smuon) mass limitR-parity violating µ̃ (Smuon) mass limitR-parity violating µ̃ (Smuon) mass limitR-parity violating µ̃ (Smuon) mass limitVALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>410>410>410>410 95 1 AAD 14X ATLS RPV, ≥ 4ℓ±, ℓ̃ → ℓχ̃01, χ̃01 →

ℓ± ℓ∓ ν
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 87 95 2 ABDALLAH 04M DLPH RPV, µ̃R , indiret, �m >5 GeV
> 81 95 3 HEISTER 03G ALEP RPV, µ̃L1AAD 14X searhed in 20.3 fb−1 of pp ollisions at √

s = 8 TeV for events with atleast four leptons (eletrons, muons, taus) in the �nal state. No signi�ant exess abovethe Standard Model expetations is observed. Limits are set on the slepton mass in anR-parity violating simpli�ed model where the deay ℓ̃ → ℓχ̃01, with χ̃01 → ℓ± ℓ∓ ν,takes plae with a branhing ratio of 100%, see Fig. 9.2ABDALLAH 04M use data from √
s = 192{208 GeV to derive limits on spartile massesunder the assumption of RPV with LLE or UDD ouplings. The results are valid for µ= −200 GeV, tanβ = 1.5, �m > 5 GeV and assuming a BR of 1 for the given deay.The limit quoted is for indiret UDD deays using the neutralino onstraint of 39.5GeV for LLE and of 38.0 GeV for UDD ouplings, also derived in ABDALLAH 04M.For indiret deays via LLE the limit improves to 90 GeV if the onstraint from theneutralino is used and remains at 87 GeV if it is not used. For indiret deays via UDDouplings it degrades to 85 GeV when the neutralino onstraint is not used. Supersedesthe result of ABREU 00U.3HEISTER 03G searhes for the prodution of smuons in the ase of RPV prompt deayswith LLE , LQD or UDD ouplings at √s = 189{209 GeV. The searh is performed fordiret and indiret deays, assuming one oupling at a time to be non-zero. The limitholds for diret deays mediated by RPV LQD ouplings and improves to 90 GeV forindiret deays (for �m > 10 GeV). Limits are also given for LLE diret (mµ̃R >87 GeV) and indiret deays (mµ̃R > 96 GeV for m(χ̃01) > 23 GeV from BARATE 98S)and for UDD indiret deays (mµ̃R > 85 GeV for �m > 10 GeV). Supersedes theresults from BARATE 01B.R-parity onserving τ̃ (Stau) mass limitR-parity onserving τ̃ (Stau) mass limitR-parity onserving τ̃ (Stau) mass limitR-parity onserving τ̃ (Stau) mass limitSome earlier papers are now obsolete and have been omitted. They were last listedin our PDG 14 edition: K. Olive, et al. (Partile Data Group), Chinese Physis C38C38C38C38070001 (2014) (http://pdg.lbl.gov).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>85.2 1 ABBIENDI 04 OPAL �m > 6 GeV, θτ=π/2, ∣∣µ∣∣ >100 GeV, tanβ=1.5
>78.3 2 ACHARD 04 L3 �m > 15 GeV, θτ=π/2,∣∣µ

∣∣ >200 GeV,tanβ ≥ 2
>81.9>81.9>81.9>81.9 95 3 ABDALLAH 03M DLPH �m >15 GeV, all θτ
>79 95 4 HEISTER 02E ALEP �m > 15 GeV, θτ=π/2
>76 95 4 HEISTER 02E ALEP �m > 15 GeV, θτ=0.91
• • • We do not use the following data for averages, �ts, limits, et. • • •95 5 KHACHATRY...17L CMS 2 τ+ 6ET , τ̃L → τ χ̃01 , m

χ̃01 =0 GeVnone 109 95 6 AAD 16AA ATLS 2 hadroni τ + 6ET , τ̃R/L →
τ χ̃01 , m

χ̃01 = 0 GeV7 AAD 12AF ATLS 2τ + jets + 6ET , GMSB8 AAD 12AG ATLS ≥ 1τh + jets + 6ET , GMSB9 AAD 12CMATLS ≥ 1τ + jets + 6ET , GMSB
>87.4 95 10 ABBIENDI 06B OPAL τ̃R → τ G̃ , all τ(τ̃R )
>68 95 11 ABDALLAH 04H DLPH AMSB, µ > 0none mτ− 26.3 95 3 ABDALLAH 03M DLPH �m >mτ , all θτ1ABBIENDI 04 searh for τ̃ τ̃ prodution in aoplanar di-tau �nal states in the183{208 GeV data. See Fig. 15 for the dependene of the limits on m

χ̃01 and for the limitat tanβ=35. Under the assumption of 100% branhing ratio for τ̃R → τ χ̃01, the limitimproves to 89.8 GeV for �m > 8 GeV. See Fig. 12 for the dependene of the limits onm
χ̃01 at several values of the branhing ratio and for their dependene on θτ . This limitsupersedes ABBIENDI 00G.2ACHARD 04 searh for τ̃ τ̃ prodution in aoplanar di-tau �nal states in the 192{209GeV data. Limits on mτ̃R are derived from a san over the MSSM parameter spae withuniversal GUT sale gaugino and salar masses m1/2 and m0, 1 ≤ tanβ ≤ 60 and

−2 ≤ µ ≤ 2 TeV. See Fig. 4 for the dependene of the limits on m
χ̃01 .3ABDALLAH 03M looked for aoplanar ditaus + 6E �nal states at √s = 130{208 GeV. Adediated searh was made for low mass τ̃s deoupling from the Z0. The limit assumesB(τ̃ → τ χ̃01) = 100%. See Fig. 20 for limits on the (mτ̃ ,mχ̃01) plane and as funtionof the χ̃01 mass and of the branhing ratio. The limit in the low-mass region improves to29.6 and 31.1 GeV for τ̃R and τ̃L, respetively, at �m > mτ . The limit in the high-massregion improves to 84.7 GeV for τ̃R and �m > 15 GeV. These limits inlude and updatethe results of ABREU 01.4HEISTER 02E looked for aoplanar ditau + 6ET �nal states from e+ e− interationsbetween 183 and 209 GeV. The mass limit assumes B(τ̃ → τ χ̃01)=1. See their Fig. 4for the dependene of the limit on �m. These limits inlude and update the results ofBARATE 01.



1838183818381838Searhes Partile ListingsSupersymmetri Partile Searhes5KHACHATRYAN 17L searhed in about 19 fb−1 of pp ollisions at √
s = 8 TeV forevents with two τ (at least one deaying hadronially) and 6ET . Results were interpretedto set onstraints on the ross setion for prodution of τ̃L pairs for m
χ̃01=1 GeV. Nomass onstraints are set, see their Fig. 7.6AAD 16AA summarized and extended ATLAS searhes for eletroweak supersymmetryin �nal states ontaining several harged leptons, 6ET , with or without hadroni jets, in20 fb−1 of pp ollisions at √

s = 8 TeV. The paper reports 95% C.L. exlusion limitson the ross-setion for prodution of τ̃R and τ̃L pairs for various m
χ̃01 , using the 2hadroni τ + 6ET analysis. The mτ̃R/L

= 109 GeV is exluded for m
χ̃01 = 0 GeV, withthe onstraints being stronger for τ̃R . See their Fig. 12.7AAD 12AF searhed in 2 fb−1 of pp ollisions at √

s = 7 TeV for events with twotau leptons, jets and large 6ET in a GMSB framework. No signi�ant exess above theexpeted bakground was found and an upper limit on the visible ross setion for newphenomena is set. A 95% C.L. lower limit of 32 TeV on the mGMSB breaking sale � isset for Mmess = 250 TeV, NS = 3, µ > 0 and Cgrav = 1, independent of tanβ.8AAD 12AG searhed in 2.05 fb−1 of pp ollisions at √
s = 7 TeV for events with atleast one hadronially deaying tau lepton, jets, and large 6ET in a GMSB framework.No signi�ant exess above the expeted bakground was found and an upper limit onthe visible ross setion for new phenomena is set. A 95% C.L. lower limit of 30 TeV onthe mGMSB breaking sale � is set for Mmess = 250 TeV, NS = 3, µ > 0 and Cgrav= 1, independent of tanβ. For large values of tanβ, the limit on � inreases to 43 TeV.9AAD 12CM searhed in 4.7 fb−1 of pp ollisions at √s=7 TeV for events with at leastone tau lepton, zero or one additional light lepton (e/µ) jets, and large 6ET in a GMSBframework. No signi�ant exess above the expeted bakground was found and anupper limit on the visible ross setion for new phenomena is set. A 95% C. L. lowerlimit of 54 TeV on the mGMSB breaking sale � is set for Mmess = 250 TeV, NS = 3,

µ > 0 and Cgrav = 1, for tanβ > 20. Here the τ̃1 is the NLSP.10ABBIENDI 06B use 600 pb−1 of data from √
s = 189{209 GeV. They look for eventsfrom pair-produed staus in a GMSB senario with τ̃ NLSP inluding prompt τ̃ deaysto ditaus + 6E �nal states, large impat parameters, kinked traks and heavy stableharged partiles. Limits on the ross-setion are omputed as a funtion of m(τ̃) andthe lifetime, see their Fig. 7. The limit is ompared to the σ ·BR2 from a san over theGMSB parameter spae.11ABDALLAH 04H use data from LEP 1 and √
s = 192{208 GeV. They re-use resultsor re-analyze the data from ABDALLAH 03M to put limits on the parameter spaeof anomaly-mediated supersymmetry breaking (AMSB), whih is sanned in the region1< m3/2 <50 TeV, 0< m0 <1000 GeV, 1.5<tanβ <35, both signs of µ. The onstraintsare obtained from the searhes for mass degenerate hargino and neutralino, for SM-likeand invisible Higgs, for leptonially deaying harginos and from the limit on non-SM Zwidth of 3.2 MeV. The limit is for mt = 174.3 GeV (see Table 2 for other mt values).The limit improves to 75 GeV for µ < 0.R-parity violating τ̃ (Stau) mass limitR-parity violating τ̃ (Stau) mass limitR-parity violating τ̃ (Stau) mass limitR-parity violating τ̃ (Stau) mass limitSome earlier papers are now obsolete and have been omitted. They were last listedin our PDG 14 edition: K. Olive, et al. (Partile Data Group), Chinese Physis C38C38C38C38070001 (2014) (http://pdg.lbl.gov).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
>74 95 1 ABBIENDI 04F OPAL RPV, τ̃L
>90 95 2 ABDALLAH 04M DLPH RPV, τ̃R , indiret, �m >5 GeV1ABBIENDI 04F use data from √

s = 189{209 GeV. They derive limits on spartile massesunder the assumption of RPV with LLE or LQD ouplings. The results are valid fortanβ = 1.5, µ = −200 GeV, with, in addition, �m > 5 GeV for indiret deays viaLQD. The limit quoted applies to diret deays with LLE ouplings and improves to75 GeV for LQD ouplings. The limit on the τ̃R mass for indiret deays is 92 GeVfor LLE ouplings at m
χ̃0 = 10 GeV and no exlusion is obtained for LQD ouplings.Supersedes the results of ABBIENDI 00.2ABDALLAH 04M use data from √

s = 192{208 GeV to derive limits on spartile massesunder the assumption of RPV with LLE ouplings. The results are valid for µ =
−200 GeV, tanβ = 1.5, �m > 5 GeV and assuming a BR of 1 for the given deay.The limit quoted is for indiret deays using the neutralino onstraint of 39.5 GeV, alsoderived in ABDALLAH 04M. For indiret deays via LLE the limit dereases to 86 GeVif the onstraint from the neutralino is not used. Supersedes the result of ABREU 00U.Long-lived ℓ̃ (Slepton) mass limitLong-lived ℓ̃ (Slepton) mass limitLong-lived ℓ̃ (Slepton) mass limitLong-lived ℓ̃ (Slepton) mass limitLimits on salar leptons whih leave detetor before deaying. Limits from Z deaysare independent of lepton avor. Limits from ontinuum e+ e− annihilation are alsoindependent of avor for smuons and staus. Seletron limits from e+ e− ollisionsin the ontinuum depend on MSSM parameters beause of the additional neutralinoexhange ontribution.VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>490 95 1 KHACHATRY...16BWCMS long-lived τ̃ from inlusive pro-dution, mGMSB SPS line 7senario
>240 95 1 KHACHATRY...16BWCMS long-lived τ̃ from diret pair pro-dution, mGMSB SPS line 7senario
>440 95 2 AAD 15AE ATLS mGMSB, Mmess = 250 TeV, N5= 3, µ > 0, Cgrav = 5000,tanβ = 10
>385 95 2 AAD 15AE ATLS mGMSB, Mmess = 250 TeV, N5= 3, µ > 0, Cgrav = 5000,tanβ = 50
>286>286>286>286 95 2 AAD 15AE ATLS diret τ̃ produtionnone 124{309 95 3 AAIJ 15BD LHCB long-lived τ̃ , mGMSB, SPS7
> 98 95 4 ABBIENDI 03L OPAL µ̃R , τ̃Rnone 2{87.5 95 5 ABREU 00Q DLPH µ̃R , τ̃R
> 81.2 95 6 ACCIARRI 99H L3 µ̃R , τ̃R
> 81 95 7 BARATE 98K ALEP µ̃R , τ̃R

• • • We do not use the following data for averages, �ts, limits, et. • • •
>300 95 8 AAD 13AA ATLS long-lived τ̃ , GMSB, tanβ = 5{209 ABAZOV 13B D0 long-lived τ̃ , 100 <mτ̃ <300 GeV
>339 95 10,11 CHATRCHYAN13AB CMS long-lived τ̃ , diret τ̃1 pair prod.,minimal GMSB, SPS line 7
>500 95 10,12 CHATRCHYAN13AB CMS long-lived τ̃ , τ̃1 from diret pairprod. and from deay of heav-ier SUSY partiles, minimalGMSB, SPS line 7
>314 95 13 CHATRCHYAN12L CMS long-lived τ̃ , τ̃1 from deay ofheavier SUSY partiles, mini-mal GMSB, SPS line 7
>136 95 14 AAD 11P ATLS stable τ̃ , GMSB senario, tanβ=51KHACHATRYAN 16BW searhed in 2.5 fb−1 of pp ollisions at √s = 13 TeV for eventswith heavy stable harged partiles, identi�ed by their anomalously high energy depositsin the silion traker and/or long time-of-ight measurements by the muon system. Noevidene for an exess over the expeted bakground is observed. Limits are derivedfor pair prodution of tau sleptons as a funtion of mass, depending on their diret orinlusive prodution in a minimal GMSB senario along the Snowmass Points and Slopes(SPS) line 7, see Fig. 4 and Table 7.2AAD 15AE searhed in 19.1 fb−1 of pp ollisions at √

s = 8 TeV for heavy long-livedharged partiles, measured through their spei� ionization energy loss in the ATLASpixel detetor or their time-of-ight in the ALTAS muon system. In the absene of anexess of events above the expeted bakgrounds, limits are set on stable τ̃ sleptons invarious senarios, see Figs. 5-7.3AAIJ 15BD searhed in 3.0 fb−1 of pp ollisions at √
s = 7 and 8 TeV for evideneof Drell-Yan pair prodution of long-lived τ̃ partiles. No evidene for suh partiles isobserved and 95% C.L. upper limits on the ross setion of τ̃ pair prodution are derived,see Fig. 7. In the mGMSB, assuming the SPS7 benhmark senario τ̃ masses between124 and 309 GeV are exluded at 95% C.L.4ABBIENDI 03L used e+ e− data at √s = 130{209 GeV to selet events with two highmomentum traks with anomalous dE/dx. The exluded ross setion is ompared to thetheoretial expetation as a funtion of the heavy partile mass in their Fig. 3. The limitimproves to 98.5 GeV for µ̃L and τ̃L. The bounds are valid for olorless spin 0 partileswith lifetimes longer than 10−6 s. Supersedes the results from ACKERSTAFF 98P.5ABREU 00Q searhes for the prodution of pairs of heavy, harged stable partiles ine+ e− annihilation at √s= 130{189 GeV. The upper bound improves to 88 GeV for µ̃L,

τ̃L. These limits inlude and update the results of ABREU 98P.6ACCIARRI 99H searhed for prodution of pairs of bak-to-bak heavy harged partilesat √s=130{183 GeV. The upper bound improves to 82.2 GeV for µ̃L, τ̃L.7The BARATE 98K mass limit improves to 82 GeV for µ̃L,τ̃L. Data olleted at√s=161{184 GeV.8AAD 13AA searhed in 4.7 fb−1 of pp ollisions at √s = 7 TeV for events ontaininglong-lived massive partiles in a GMSB framework. No signi�ant exess above theexpeted bakground was found. A 95% C.L. lower limit of 300 GeV is plaed on long-lived τ̃ 's in the GMSB model with Mmess = 250 TeV, NS = 3, µ > 0, for tanβ = 5{20.The lower limit on the GMSB breaking sale � was found to be 99{110 TeV, for tanβvalues between 5 and 40, see Fig. 4 (top). Also, diretly produed long-lived sleptons,or sleptons deaying to long-lived ones, are exluded at 95% C.L. up to a τ̃ mass of 278GeV for models with slepton splittings smaller than 50 GeV.9ABAZOV 13B looked in 6.3 fb−1 of pp ollisions at √s = 1.96 TeV for harged massivelong-lived partiles in events with muon-like partiles that have both speed and ionizationenergy loss inonsistent with muons produed in beam ollisions. In the absene of anexess, limits are set at 95% C.L. on the prodution ross setion of stau leptons in themass range 100{300 GeV, see their Table 20 and Fig. 23.10CHATRCHYAN 13AB looked in 5.0 fb−1 of pp ollisions at √
s = 7 TeV and in 18.8fb−1 of pp ollisions at √

s = 8 TeV for events with heavy stable partiles, identi�edby their anomalous dE/dx in the traker or additionally requiring that it be identi�ed asmuon in the muon hambers, from pair prodution of τ̃1's. No evidene for an exessover the expeted bakground is observed. Supersedes CHATRCHYAN 12L.11CHATRCHYAN 13AB limits are derived for pair prodution of τ̃1 as a funtion of mass inminimal GMSB senarios along the Snowmass Points and Slopes (SPS) line 7 (see Fig.8 and Table 7). The limit given here is valid for diret pair τ̃1 prodution.12CHATRCHYAN 13AB limits are derived for the prodution of τ̃1 as a funtion of mass inminimal GMSB senarios along the Snowmass Points and Slopes (SPS) line 7 (see Fig.8 and Table 7). The limit given here is valid for the prodution of τ̃1 from both diretpair prodution and from the deay of heavier supersymmetri partiles.13CHATRCHYAN 12L looked in 5.0 fb−1 of pp ollisions at √s = 7 TeV for events withheavy stable partiles, identi�ed by their anomalous dE/dx in the traker or additionallyrequiring that it be identi�ed as muon in the muon hambers, from pair prodution of
τ̃1's. No evidene for an exess over the expeted bakground is observed. Limits arederived for the prodution of τ̃1 as a funtion of mass in minimal GMSB senarios alongthe Snowmass Points and Slopes (SPS) line 7 (see Fig. 3). The limit given here is validfor the prodution of τ̃1 in the deay of heavier supersymmetri partiles.14AAD 11P looked in 37 pb−1 of pp ollisions at √s = 7 TeV for events with two heavystable partiles, reonstruted in the Inner traker and the Muon System and identi�edby their time of ight in the Muon System. No evidene for an exess over the SMexpetation is observed. Limits on the mass are derived, see Fig. 3, for τ̃ in a GMSBsenario and for sleptons produed by eletroweak proesses only, in whih ase the limitdegrades to 110 GeV. q̃ (Squark) mass limitq̃ (Squark) mass limitq̃ (Squark) mass limitq̃ (Squark) mass limitFormq̃ > 60{70 GeV, it is expeted that squarks would undergo a asadedeay via a number of neutralinos and/or harginos rather than undergoa diret deay to photinos as assumed by some papers. Limits obtainedwhen diret deay is assumed are usually higher than limits when asadedeays are inluded.Limits from e+ e− ollisions depend on the mixing angle of the lightestmass eigenstate q̃1=q̃R sinθq+q̃Losθq . It is usually assumed that onlythe sbottom and stop squarks have non-trivial mixing angles (see the stopand sbottom setions). Here, unless otherwise noted, squarks are alwaystaken to be either left/right degenerate, or purely of left or right type.Data from Z deays have set squark mass limits above 40 GeV, in the



1839183918391839See key on page 885 Searhes Partile ListingsSupersymmetri Partile Searhesase of q̃ → q χ̃1 deays if �m=mq̃ − m
χ̃01 & 5 GeV. For smaller valuesof �m, urrent onstraints on the invisible width of the Z (��inv < 2.0MeV, LEP 00) exlude mũL,R

<44 GeV, md̃R <33 GeV, md̃L <44 GeVand, assuming all squarks degenerate, mq̃ <45 GeV.Some earlier papers are now obsolete and have been omitted. They werelast listed in our PDG 14 edition: K. Olive, et al. (Partile Data Group),Chinese Physis C38C38C38C38 070001 (2014) (http://pdg.lbl.gov).R-parity onserving q̃ (Squark) mass limitR-parity onserving q̃ (Squark) mass limitR-parity onserving q̃ (Squark) mass limitR-parity onserving q̃ (Squark) mass limitVALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>1450 (CL = 95%) OUR EVALUATION>1450 (CL = 95%) OUR EVALUATION>1450 (CL = 95%) OUR EVALUATION>1450 (CL = 95%) OUR EVALUATION CMSSM, tanβ=30, µ >0
>1550 (CL = 95%) OUR EVALUATION>1550 (CL = 95%) OUR EVALUATION>1550 (CL = 95%) OUR EVALUATION>1550 (CL = 95%) OUR EVALUATION Mass degenerate squarks
>1050 (CL = 95%) OUR EVALUATION>1050 (CL = 95%) OUR EVALUATION>1050 (CL = 95%) OUR EVALUATION>1050 (CL = 95%) OUR EVALUATION Single light squark bounds
>1220 95 1 AABOUD 17AR ATLS 1ℓ+jets+ 6ET , Tsqk3, m

χ̃01 = 0GeV
>1000 95 2 AABOUD 17N ATLS 2 same-avour, opposite-sign ℓ +jets + 6ET , Tsqk2, mχ̃01 = 0GeV
>1150 95 3 KHACHATRY...17P CMS 1 or more jets+6ET , Tsqk1, 4(a-vor) x 2(isospin) = 8 massdegenerate states, m

χ̃01 = 0GeV
> 575 95 3 KHACHATRY...17P CMS 1 or more jets+6ET , Tsqk1, onelight avor state, m

χ̃01 = 0GeV
>1370 95 4 KHACHATRY...17V CMS 2 γ + 6ET , GGM, Tsqk4, anyNLSP mass
>1600 95 5 SIRUNYAN 17AY CMS γ + jets+6ET , Tsqk4B, mχ̃01 = 0GeV
>1370 95 5 SIRUNYAN 17AY CMS γ + jets+6ET , Tsqk4A, mχ̃01 = 0GeV
>1050>1050>1050>1050 95 6 SIRUNYAN 17AZ CMS ≥ 1 jets+6ET , Tsqk1, single lightavor state, m

χ̃01 = 0 GeV
>1550>1550>1550>1550 95 6 SIRUNYAN 17AZ CMS ≥ 1 jets+ 6ET , Tsqk1, 4(avor)x 2(isospin) = 8 degeneratemass states, m

χ̃01 = 0 GeV
>1390 95 7 SIRUNYAN 17P CMS jets+ 6ET , Tsqk1, 4(avor) x2(isospin) = 8 degeneratemass states, m

χ̃01 = 0 GeV
> 950 95 7 SIRUNYAN 17P CMS jets+ 6ET , Tsqk1, one light avorstate, m

χ̃01 = 0 GeV
> 608 95 8 AABOUD 16D ATLS ≥ 1 jet + 6ET , Tsqk1, mq̃−mχ̃01= 5 GeV
>1030 95 9 AABOUD 16N ATLS ≥ 2 jets + 6ET , Tsqk1, mχ̃01 = 0GeV
> 600 95 10 KHACHATRY...16BS CMS jets + 6ET , Tsqk1, single lightsquark, m

χ̃01 = 0 GeV
>1260 95 10 KHACHATRY...16BS CMS jets + 6ET , Tsqk1, 8 degeneratelight squarks, m

χ̃01 = 0 GeV
> 850 95 11 AAD 15BV ATLS jets + 6ET , q̃ → q χ̃01, mχ̃01 =100 GeV
> 250 95 12 AAD 15CS ATLS photon + 6ET , pp → q̃ q̃∗γ,q̃ → q χ̃01, mq̃ − m

χ̃01 = m
> 490 95 13 AAD 15K ATLS ̃ →  χ̃01, mχ̃01 < 200 GeV
> 875 95 14 KHACHATRY...15AF CMS q̃ → q χ̃01, simpli�ed model, 8degenerate light q̃, m

χ̃01 = 0
> 520 95 14 KHACHATRY...15AF CMS q̃ → q χ̃01, simpli�ed model, sin-gle light squark, m

χ̃01 = 0
>1450>1450>1450>1450 95 14 KHACHATRY...15AF CMS CMSSM, tanβ = 30, A0 =

−2max(m0, m1/2), µ > 0
> 850 95 15 AAD 14AE ATLS jets + 6ET , q̃ → q χ̃01 simpli�edmodel, mass degenerate �rstand seond generation squarks,m

χ̃01 = 0 GeV
> 440 95 15 AAD 14AE ATLS jets + 6ET , q̃ → q χ̃01 simpli-�ed model, single light-avoursquark, m

χ̃01 = 0 GeV
>1700 95 15 AAD 14AE ATLS jets + 6ET , mSUGRA/CMSSM,mq̃ = mg̃
> 800 95 16 CHATRCHYAN14AH CMS jets + 6ET , q̃ → q χ̃01 simpli�edmodel, m

χ̃01 = 50 GeV
> 780 95 17 CHATRCHYAN14I CMS multijets + 6ET , q̃ → q χ̃01 sim-pli�ed model, m

χ̃01 < 200GeV
>1360 95 18 AAD 13L ATLS jets + 6ET , CMSSM, mg̃ = mq̃
>1200 95 19 AAD 13Q ATLS γ+b+6ET ,higgsino-like neutralino,m

χ̃01 > 220 GeV, GMSB

20 CHATRCHYAN13 CMS ℓ± ℓ∓ + jets + 6ET , CMSSM
>1250 95 21 CHATRCHYAN13G CMS 0,1,2, ≥ 3 b-jets + 6ET , CMSSM,mq̃ = mg̃
>1430 95 22 CHATRCHYAN13H CMS 2γ + ≥ 4 jets + low 6ET , stealthSUSY model
> 750 95 23 CHATRCHYAN13T CMS jets + 6ET , q̃ → q χ̃01 simpli�edmodel, m

χ̃01= 0 GeV
> 820 95 24 AAD 12AX ATLS ℓ +jets + 6ET , CMSSM, mq̃=mg̃
>1200 95 25 AAD 12CJ ATLS ℓ±+jets+6ET , CMSSM, mq̃=mg̃
> 870 95 26 AAD 12CP ATLS 2γ + 6ET , GMSB, bino NLSP,m

χ̃01 > 50 GeV
> 950 95 27 AAD 12W ATLS jets + 6ET , CMSSM, mq̃ = mg̃28 CHATRCHYAN12 CMS e, µ, jets, razor, CMSSM
> 760 95 29 CHATRCHYAN12AE CMS jets + 6ET , q̃ → q χ̃01, mχ̃01 <200 GeV
>1110 95 30 CHATRCHYAN12AT CMS jets + 6ET , CMSSM
>1180 95 30 CHATRCHYAN12AT CMS jets + 6ET , CMSSM, mq̃=mg̃
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 300 95 31 KHACHATRY...16BT CMS 19-parameter pMSSM model,global Bayesian analysis, atprior95 32 AAD 15AI ATLS ℓ± + jets + 6ET
>1650 95 11 AAD 15BV ATLS jets + 6ET , mg̃ = mq̃ , mχ̃01 = 1GeV
> 790 95 11 AAD 15BV ATLS jets + 6ET , q̃ → qW χ̃01, mχ̃01 =100 GeV
> 820 95 11 AAD 15BV ATLS 2 or 3 leptons + jets, q̃ deaysvia sleptons, m

χ̃01 = 100 GeV
> 850 95 11 AAD 15BV ATLS τ , q̃ deays via staus, m

χ̃01 = 50GeV
> 700 95 33 KHACHATRY...15AR CMS q̃ → q χ̃01, χ̃01 → S̃ g , S̃ →S G̃ , S → g g , mS̃ = 100GeV, mS = 90 GeV
> 550 95 33 KHACHATRY...15AR CMS ℓ±, q̃ → q χ̃±1 , χ̃±1 → S̃ W±,S̃ → S G̃ , S → g g , mS̃ =100 GeV, mS = 90 GeV
>1500 95 34 KHACHATRY...15AZ CMS ≥ 2 γ, ≥ 1 jet, (Razor), bino-like NLSP, m

χ̃01 = 375 GeV
>1000 95 34 KHACHATRY...15AZ CMS ≥ 1 γ, ≥ 2 jet, wino-like NLSP,m

χ̃01 = 375 GeV
> 670 95 35 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, q̃ → q′ χ̃±1 ,

χ̃±1 → W (∗)± χ̃02, χ̃02 →Z(∗) χ̃01 simpli�ed model,m
χ̃01 < 300 GeV

> 780 95 35 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, q̃ →q′ χ̃±1 /χ̃02, χ̃±1 → ℓ± ν χ̃01,
χ̃02 → ℓ± ℓ∓ (ν ν) χ̃01 simpli-�ed model

> 700 95 36 CHATRCHYAN13AO CMS ℓ±ℓ∓ + jets + 6ET , CMSSM,m0 < 700 GeV
>1350 95 37 CHATRCHYAN13AV CMS jets (+ leptons) + 6ET , CMSSM,mg̃ = mq̃
> 800 95 38 CHATRCHYAN13W CMS ≥ 1 photons + jets + 6ET ,GGM, wino-like NLSP, m

χ̃01= 375 GeV
>1000 95 38 CHATRCHYAN13W CMS ≥ 2 photons + jets + 6ET ,GGM, bino-like NLSP, m

χ̃01= 375 GeV
> 340 95 39 DREINER 12A THEO mq̃ ∼ m

χ̃01
> 650 95 40 DREINER 12A THEO mq̃ = mg̃ ∼ m

χ̃011AABOUD 17AR searhed in 36.1 fb−1 of pp ollisions at √
s = 13 TeV for eventswith one isolated lepton, at least two jets and large missing transverse momentum. Nosigni�ant exess above the Standard Model expetations is observed. Limits up to 1.25TeV are set on the 1st and 2nd generation squark masses in Tsqk3 simpli�ed models,with x = (m

χ̃±1 −m
χ̃01) / (mq̃−mχ̃01) = 1/2. Similar limits are obtained for variable xand �xed neutralino mass, m

χ̃01 = 60 GeV. See their Figure 13.2AABOUD 17N searhed in 14.7 fb−1 of pp ollisions at √s = 13 TeV for events with2 same-avour, opposite-sign leptons (eletrons or muons), jets and large missing trans-verse momentum. The results are interpreted as 95% C.L. limits in Tsqk2 models,assuming m
χ̃01 = 0 GeV and m

χ̃02 = 600 GeV. See their Fig. 12 for exlusion limits asa funtion of m
χ̃02 .3KHACHATRYAN 17P searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith one or more jets and large 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Limits are set on the gluino mass in the Tglu1A, Tglu2A,Tglu3A, Tglu3B, Tglu3C and Tglu3D simpli�ed models, see their Figures 7 and 8. Limitsare also set on the squark mass in the Tsqk1 simpli�ed model, see their Fig. 7, and onthe sbottom mass in the Tsbot1 simpli�ed model, see Fig. 8. Finally, limits are set onthe stop mass in the Tstop1, Tstop3, Tstop4, Tstop6 and Tstop7 simpli�ed models, seeFig. 8.



1840184018401840Searhes Partile ListingsSupersymmetri Partile Searhes4KHACHATRYAN 17V searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith two photons and large 6ET . No signi�ant exess above the Standard Model ex-petations is observed. Limits are set on the gluino and squark mass in the ontext ofgeneral gauge mediation models Tglu4B and Tsqk4, see their Fig. 4.5 SIRUNYAN 17AY searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events withat least one photon, jets and large 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Limits are set on the gluino mass in the Tglu4A and Tglu4Bsimpli�ed models, and on the squark mass in the Tskq4A and Tsqk4B simpli�ed models,see their Figure 6.6 SIRUNYAN 17AZ searhed in 35.9 fb−1 of pp ollisions at √
s = 13 TeV for eventswith one or more jets and large 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Limits are set on the gluino mass in the Tglu1A, Tglu2A,Tglu3A simpli�ed models, see their Figures 6. Limits are also set on the squark mass inthe Tsqk1 simpli�ed model (for single light squark and for 8 degenerate light squarks),on the sbottom mass in the Tsbot1 simpli�ed model and on the stop mass in the Tstop1simpli�ed model, see their Fig. 7. Finally, limits are set on the stop mass in the Tstop2,Tstop4 and Tstop8 simpli�ed models, see Fig. 8.7 SIRUNYAN 17P searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events withmultiple jets and large 6ET . No signi�ant exess above the Standard Model expetationsis observed. Limits are set on the gluino mass in the Tglu1A, Tglu1C, Tglu2A, Tglu3Aand Tglu3D simpli�ed models, see their Fig. 12. Limits are also set on the squark massin the Tsqk1 simpli�ed model, on the stop mass in the Tstop1 simpli�ed model, and onthe sbottom mass in the Tsbot1 simpli�ed model, see Fig. 13.8AABOUD 16D searhed in 3.2 fb−1 of pp ollisions at √

s = 13 TeV for events withan energeti jet and large missing transverse momentum. The results are interpreted as95% C.L. limits on masses of �rst and seond generation squarks deaying into a quarkand the lightest neutralino in senarios with mq̃ − m
χ̃01 < 25 GeV. See their Fig. 6.9AABOUD 16N searhed in 3.2 fb−1 of pp ollisions at√s = 13 TeV for events ontaininghadroni jets, large 6ET , and no eletrons or muons. No signi�ant exess above theStandard Model expetations is observed. First- and seond-generation squark massesbelow 1030 GeV are exluded at the 95% C.L. deaying to quarks and a massless lightestneutralino. See their Fig. 7a.10KHACHATRYAN 16BS searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith at least one energeti jet , no isolated leptons, and signi�ant 6ET , using the trans-verse mass variable MT2 to disriminate between signal and bakground proesses. Nosigni�ant exess above the Standard Model expetations is observed. Limits are set onthe squark mass in the Tskq1 simpli�ed model, both in the assumption of a single lightsquark and of 8 degenerate squarks, see Fig. 11 and Table 3.11AAD 15BV summarized and extended ATLAS searhes for gluinos and �rst- and seond-generation squarks in �nal states ontaining jets and missing transverse momentum,with or without leptons or b-jets in the √

s = 8 TeV data set olleted in 2012. Thepaper reports the results of new interpretations and statistial ombinations of previouslypublished analyses, as well as new analyses. Exlusion limits at 95% C.L. are set on thesquark mass in several R-parity onserving models. See their Figs. 9, 11, 18, 22, 24, 27,28.12AAD 15CS searhed in 20.3 fb−1 of pp ollisions at √
s = 8 TeV for evidene of pairprodution of squarks, deaying into a quark and a neutralino, where a photon wasradiated either from an initial-state quark, from an intermediate squark, or from a �nal-state quark. No evidene was found for an exess above the expeted level of StandardModel bakground and a 95% C.L. exlusion limit was set on the squark mass as afuntion of the squark-neutralino mass di�erene, see Fig. 19.13AAD 15K searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events ontaining atleast two jets, where the two leading jets are eah identi�ed as originating from -quarks,and large missing transverse momentum. No exess of events above the expeted levelof Standard Model bakground was found. Exlusion limits at 95% C.L. are set on themass of superpartners of harm quarks (̃). Assuming that the deay ̃ →  χ̃01 takesplae 100% of the time, a salar harm mass below 490 GeV is exluded for m

χ̃01 < 200GeV. For more details, see their Fig. 2.14KHACHATRYAN 15AF searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the transverse mass variableMT2 to disriminate between signal and bakground proesses. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the squark massin simpli�ed models where the deay q̃ → q χ̃01 takes plae with a branhing ratio of100%, both for the ase of a single light squark or 8 degenerate squarks, see Fig. 12.See also Table 5. Exlusions in the CMSSM, assuming tanβ = 30, A0 = −2 max(m0,m1/2) and µ > 0, are also presented, see Fig. 15.15AAD 14AE searhed in 20.3 fb−1 of pp ollisions at √
s = 8 TeV for strongly pro-dued supersymmetri partiles in events ontaining jets and large missing transversemomentum, and no eletrons or muons. No exess over the expeted SM bakground isobserved. Exlusion limits are derived in simpli�ed models ontaining squarks that deayvia q̃ → q χ̃01, where either a single light state or two degenerate generations of squarksare assumed, see Fig. 10.16CHATRCHYAN 14AH searhed in 4.7 fb−1 of pp ollisions at √

s = 7 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the razor variables (MR andR2) to disriminate between signal and bakground proesses. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on squark masses insimpli�ed models where the deay q̃ → q χ̃01 takes plae with a branhing ratio of 100%,see Fig. 28. Exlusions in the CMSSM, assuming tanβ = 10, A0 = 0 and µ > 0, arealso presented, see Fig. 26.17CHATRCHYAN 14I searhed in 19.5 fb−1 of pp ollisions at √
s = 8 TeV for eventsontaining multijets and large 6ET . No exess over the expeted SM bakground isobserved. Exlusion limits are derived in simpli�ed models ontaining squarks that deayvia q̃ → q χ̃01, where either a single light state or two degenerate generations of squarksare assumed, see Fig. 7a.18AAD 13L searhed in 4.7 fb−1 of pp ollisions at √

s = 7 TeV for the prodution ofsquarks and gluinos in events ontaining jets, missing transverse momentum and no high-pT eletrons or muons. No exess over the expeted SM bakground is observed. InmSUGRA/CMSSM models with tanβ = 10, A0 = 0 and µ > 0, squarks and gluinosof equal mass are exluded for masses below 1360 GeV at 95% C.L. In a simpli�edmodel ontaining only squarks of the �rst two generations, a gluino otet and a masslessneutralino, squark masses below 1320 GeV are exluded at 95% C.L. for gluino massesbelow 2 TeV. See Figures 10{15 for more preise bounds.19AAD 13Q searhed in 4.7 fb−1 of pp ollisions at √
s = 7 TeV for events ontaininga high-pT isolated photon, at least one jet identi�ed as originating from a bottomquark, and high missing transverse momentum. Suh signatures may originate from

supersymmetri models with gauge-mediated supersymmetry breaking in events in whihone of a pair of higgsino-like neutralinos deays into a photon and a gravitino whilethe other deays into a Higgs boson and a gravitino. No signi�ant exess above theexpeted bakground was found and limits were set on the squark mass as a funtion ofthe neutralino mass in a generalized GMSB model (GGM) with a higgsino-like neutralinoNLSP, see their Fig. 4. For neutralino masses greater than 220 GeV, squark massesbelow 1020 GeV are exluded at 95% C.L.20CHATRCHYAN 13 looked in 4.98 fb−1 of pp ollisions at √
s = 7 TeV for eventswith two opposite-sign leptons (e, µ, τ), jets and missing transverse energy. No exessbeyond the Standard Model expetation is observed. Exlusion limits are derived in themSUGRA/CMSSM model with tanβ = 10, A0 = 0 and µ > 0, see Fig. 6.21CHATRCHYAN 13G searhed in 4.98 fb−1 of pp ollisions at √s = 7 TeV for the pro-dution of squarks and gluinos in events ontaining 0,1,2, ≥ 3 b-jets, missing transversemomentum and no eletrons or muons. No exess over the expeted SM bakgroundis observed. In mSUGRA/CMSSM models with tanβ = 10, A0 = 0, and µ > 0,squarks and gluinos of equal mass are exluded for masses below 1250 GeV at 95% C.L.Exlusions are also derived in various simpli�ed models, see Fig. 7.22CHATRCHYAN 13H searhed in 4.96 fb−1 of pp ollisions at √
s = 7 TeV for eventswith two photons, ≥ 4 jets and low 6ET due to q̃ → γ χ̃01 deays in a stealth SUSYframework, where the χ̃01 deays through a singlino (S̃) intermediate state to γS G̃ ,with the singlet state S deaying to two jets. No signi�ant exess above the expetedbakground was found and limits were set in a partiular R-parity onserving stealthSUSY model. The model assumes m

χ̃01 = 0.5 mq̃ , mS̃ = 100 GeV and mS = 90 GeV.Under these assumptions, squark masses less than 1430 GeV were exluded at the 95%C.L.23CHATRCHYAN 13T searhed in 11.7 fb−1 of pp ollisions at √
s = 8 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the αT variable to disriminatebetween proesses with genuine and misreonstruted 6ET . No signi�ant exess abovethe Standard Model expetations is observed. Limits are set on squark masses in sim-pli�ed models where the deay q̃ → q χ̃01 takes plae with a branhing ratio of 100%,assuming an eightfold degeneray of the masses of the �rst two generation squarks, seeFig. 8 and Table 9. Also limits in the ase of a single light squark are given.24AAD 12AX searhed in 1.04 fb−1 of pp ollisions at √

s = 7 TeV for supersymmetryin events ontaining jets, missing transverse momentum and one isolated eletron ormuon. No exess over the expeted SM bakground is observed and model-independentlimits are set on the ross setion of new physis ontributions to the signal regions. InmSUGRA/CMSSM models with tanβ = 10, A0 = 0 and µ > 0, squarks and gluinos ofequal mass are exluded for masses below 820 GeV at 95% C.L. Limits are also set onsimpli�ed models for squark prodution and deay via an intermediate hargino and onsupersymmetri models with bilinear R-parity violation. Supersedes AAD 11G.25AAD 12CJ searhed in 4.7 fb−1 of pp ollisions at √
s = 7 TeV for events ontainingone or more isolated leptons (eletrons or muons), jets and 6ET . The observations are ingood agreement with the SM expetations and exlusion limits have been set in numberof SUSY models. In the mSUGRA/CMSSM model with tanβ = 10, A0 = 0, and µ > 0,95% C.L. exlusion limits have been derived for mq̃ < 1200 GeV, assuming equal squarkand gluino masses. In minimal GMSB, values of the e�etive SUSY breaking sale � <50 TeV are exluded at 95% C.L. for tanβ < 45. Also exlusion limits in a number ofsimpli�ed models have been presented, see Figs. 10 and 12.26AAD 12CP searhed in 4.8 fb−1 of pp ollisions at √
s = 7 TeV for events with twophotons and large 6ET due to χ̃01 → γ G̃ deays in a GMSB framework. No signi�antexess above the expeted bakground was found and limits were set on the squark massas a funtion of the neutralino mass in a generalized GMSB model (GGM) with a bino-likeneutralino NLSP. The other spartile masses were deoupled, tanβ = 2 and τNLSP

< 0.1 mm. Also, in the framework of the SPS8 model, a 95% C.L. lower limit was seton the breaking sale � of 196 TeV.27AAD 12W searhed in 1.04 fb−1 of pp ollisions at √
s = 7 TeV for the produtionof squarks and gluinos in events ontaining jets, missing transverse momentum andno eletrons or muons. No exess over the expeted SM bakground is observed. InmSUGRA/CMSSM models with tanβ = 10, A0 = 0 and µ > 0, squarks and gluinosof equal mass are exluded for masses below 950 GeV at 95% C.L. In a simpli�edmodel ontaining only squarks of the �rst two generations, a gluino otet and a masslessneutralino, squark masses below 875 GeV are exluded at 95% C.L.28CHATRCHYAN 12 looked in 35 pb−1 of pp ollisions at √s = 7 TeV for events withe and/or µ and/or jets, a large total transverse energy, and 6ET . The event seletion isbased on the dimensionless razor variable R, related to the 6ET and MR , an indiator ofthe heavy partile mass sale. No evidene for an exess over the expeted bakgroundis observed. Limits are derived in the CMSSM (m0, m1/2) plane for tanβ = 3, 10 and50 (see Fig. 7 and 8). Limits are also obtained for Simpli�ed Model Spetra.29CHATRCHYAN 12AE searhed in 4.98 fb−1 of pp ollisions at √s = 7 TeV for eventswith at least three jets and large missing transverse momentum. No signi�ant exessesover the expeted SM bakgrounds are observed and 95% C.L. limits on the produtionross setion of squarks in a senario where q̃ → q χ̃01 with a 100% branhing ratio, seeFig. 3. For m

χ̃01 < 200 GeV, values of mq̃ below 760 GeV are exluded at 95% C.L.Also limits in the CMSSM are presented, see Fig. 2.30CHATRCHYAN 12AT searhed in 4.73 fb−1 of pp ollisions at √
s = 7 TeV for theprodution of squarks and gluinos in events ontaining jets, missing transverse momentumand no eletrons or muons. No exess over the expeted SM bakground is observed. InmSUGRA/CMSSM models with tanβ = 10, A0 = 0 and µ > 0, squarks with massesbelow 1110 GeV are exluded at 95% C.L. Squarks and gluinos of equal mass are exludedfor masses below 1180 GeV at 95% C.L. Exlusions are also derived in various simpli�edmodels, see Fig. 6.31KHACHATRYAN 16BT performed a global Bayesian analysis of a wide range of CMSresults obtained with data samples orresponding to 5.0 fb−1 of pp ollisions at √s =7 TeV and in 19.5 fb−1 of pp ollisions at √s = 8 TeV. The set of searhes onsidered,both individually and in ombination, inludes those with all-hadroni �nal states, same-sign and opposite-sign dileptons, and multi-lepton �nal states. An interpretation wasgiven in a san of the 19-parameter pMSSM. No san points with a gluino mass lessthan 500 GeV survived and 98% of models with a squark mass less than 300 GeV wereexluded.32AAD 15AI searhed in 20 fb−1 of pp ollisions at √

s = 8 TeV for events ontain-ing at least one isolated lepton (eletron or muon), jets, and large missing transversemomentum. No exess of events above the expeted level of Standard Model bak-ground was found. Exlusion limits at 95% C.L. are set on the squark masses in theCMSSM/mSUGRA, see Fig. 15, in the NUHMG, see Fig. 16, and in various simpli�edmodels, see Figs. 19{21.



1841184118411841See key on page 885 Searhes Partile ListingsSupersymmetri Partile Searhes33KHACHATRYAN 15AR searhed in 19.7 of fb−1 of pp ollisions at √
s = 8 TeV forevents ontaining jets, either a harged lepton or a photon, and low missing transversemomentum. No signi�ant exess above the Standard Model expetations is observed.Limits are set on the squark mass in a stealth SUSY model where the deays q̃ → q χ̃±1 ,

χ̃±1 → S̃ W±, S̃ → S G̃ and S → g g , with mS̃ = 100 GeV and mS = 90 GeV, takeplae with a branhing ratio of 100%. See Fig. 6 for γ or Fig. 7 for ℓ± analyses.34KHACHATRYAN 15AZ searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventswith either at least one photon, hadroni jets and 6ET (single photon hannel) or withat least two photons and at least one jet and using the razor variables. No signi�antexess above the Standard Model expetations is observed. Limits are set on gluinomasses in the general gauge-mediated SUSY breaking model (GGM), for both a bino-likeand wino-like neutralino NLSP senario, see Fig. 8 and 9.35AAD 14E searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for strongly produedsupersymmetri partiles in events ontaining jets and two same-sign leptons or threeleptons. The searh also utilises jets originating from b-quarks, missing transverse mo-mentum and other variables. No exess over the expeted SM bakground is observed.Exlusion limits are derived in simpli�ed models ontaining gluinos and squarks, see Fig-ures 5 and 6. In the q̃ → q′ χ̃±1 , χ̃±1 → W (∗)± χ̃02, χ̃02 → Z(∗) χ̃01 simpli�ed model,the following assumptions have been made: m
χ̃±1 = 0.5 m

χ̃01 + mg̃ , mχ̃02 = 0.5 ( m
χ̃01+ m

χ̃±1 ). In the q̃ → q′ χ̃±1 or q̃ → q′ χ̃02, χ̃±1 → ℓ± ν χ̃01 or χ̃02 → ℓ± ℓ∓ (ν ν) χ̃01simpli�ed model, the following assumptions have been made: m
χ̃±1 = m

χ̃02 = 0.5 ( m
χ̃01+ mq̃ ), m

χ̃01 < 460 GeV. Limits are also derived in the mSUGRA/CMSSM, bRPV andGMSB models, see their Fig. 8.36CHATRCHYAN 13AO searhed in 4.98 fb−1 of pp ollisions at √s = 7 TeV for eventswith two opposite-sign isolated leptons aompanied by hadroni jets and 6ET . No signif-iant exesses over the expeted SM bakgrounds are observed and 95% C.L. exlusionlimits are derived in the mSUGRA/CMSSM model with tanβ = 10, A0 = 0 and µ > 0,see Fig. 8.37CHATRCHYAN 13AV searhed in 4.7 fb−1 of pp ollisions at √
s = 7 TeV for newheavy partile pairs deaying into jets (possibly b-tagged), leptons and 6ET using theRazor variables. No signi�ant exesses over the expeted SM bakgrounds are observedand 95% C.L. exlusion limits are derived in the mSUGRA/CMSSM model with tanβ =10, A0 = 0 and µ > 0, see Fig. 3. The results are also interpreted in various simpli�edmodels, see Fig. 4.38CHATRCHYAN 13W searhed in 4.93 fb−1 of pp ollisions at√s= 7 TeV for events withone or more photons, hadroni jets and 6ET . No signi�ant exess above the StandardModel expetations is observed. Limits are set on squark masses in the general gauge-mediated SUSY breaking model (GGM), for both a wino-like and bino-like neutralinoNLSP senario, see Fig. 5.39DREINER 12A reassesses onstraints from CMS (at 7 TeV, ∼ 4.4 fb−1) under theassumption that the �st and seond generation squarks and the lightest SUSY partileare quasi-degenerate in mass (ompressed spetrum).40DREINER 12A reassesses onstraints from CMS (at 7 TeV, ∼ 4.4 fb−1) under theassumption that the �rst and seond generation squarks, the gluino, and the lightestSUSY partile are quasi-degenerate in mass (ompressed spetrum).R-parity violating q̃ (Squark) mass limitR-parity violating q̃ (Squark) mass limitR-parity violating q̃ (Squark) mass limitR-parity violating q̃ (Squark) mass limitVALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>1600>1600>1600>1600 95 1 KHACHATRY...16BX CMS RPV, q̃ → q χ̃01, χ̃01 → ℓℓν,
λ121 or λ122 6= 0, mg̃ =2400 GeV

>1000>1000>1000>1000 95 2 AAD 15CB ATLS RPV, jets, q̃ → q χ̃01, χ̃01 →
ℓqq, m

χ̃01 = 108 GeV and2.5 < τ
χ̃01 < 200 mm3 AAD 12AX ATLS ℓ +jets + 6ET , CMSSM, mq̃=mg̃4 CHATRCHYAN12AL CMS RPV, ≥ 3ℓ±1KHACHATRYAN 16BX searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining 4 leptons oming from R-parity-violating deays of χ̃01 → ℓℓν with λ121 6=0 or λ122 6= 0. No exess over the expeted bakground is observed. Limits are derivedon the gluino, squark and stop masses, see Fig. 23.2AAD 15CB searhed for events ontaining at least one long-lived partile that deays ata signi�ant distane from its prodution point (displaed vertex, DV) into two leptonsor into �ve or more harged partiles in 20.3 fb−1 of pp ollisions at √s = 8 TeV. Thedilepton signature is haraterised by DV formed from at least two lepton andidates.Four di�erent �nal states were onsidered for the multitrak signature, in whih the DVmust be aompanied by a high-transverse momentum muon or eletron andidate thatoriginates from the DV, jets or missing transverse momentum. No events were observedin any of the signal regions. Results were interpreted in SUSY senarios involving R-parityviolation, split supersymmetry, and gauge mediation. See their Fig. 14{20.3AAD 12AX searhed in 1.04 fb−1 of pp ollisions at √

s = 7 TeV for supersymmetryin events ontaining jets, missing transverse momentum and one isolated eletron ormuon. No exess over the expeted SM bakground is observed and model-independentlimits are set on the ross setion of new physis ontributions to the signal regions. InmSUGRA/CMSSM models with tanβ = 10, A0 = 0 and µ > 0, squarks and gluinos ofequal mass are exluded for masses below 820 GeV at 95% C.L. Limits are also set onsimpli�ed models for squark prodution and deay via an intermediate hargino and onsupersymmetri models with bilinear R-parity violation. Supersedes AAD 11G.4 CHATRCHYAN 12AL looked in 4.98 fb−1 of pp ollisions at √s = 7 TeV for anomalousprodution of events with three or more isolated leptons. Limits on squark and gluinomasses are set in RPV SUSY models with leptoni LLEouplings, λ123 > 0.05, andhadroni UDD ouplings, λ′′112 > 0.05 , see their Fig. 5. In the UDD ase the leptonsarise from supersymmetri asade deays. A very spei� supersymmetri spetrum isassumed. All deays are prompt.

Long-lived q̃ (Squark) mass limitLong-lived q̃ (Squark) mass limitLong-lived q̃ (Squark) mass limitLong-lived q̃ (Squark) mass limitThe following are bounds on long-lived salar quarks, assumed to hadronise intohadrons with lifetime long enough to esape the detetor prior to a possible deay.Limits may depend on the mixing angle of mass eigenstates: q̃1=q̃Losθq + q̃R sinθq .The oupling to the Z0 boson vanishes for up-type squarks when θu=0.98, and fordown type squarks when θd=1.17.VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
> 805 95 1 AABOUD 16B ATLS b̃ R-hadrons
> 890 95 2 AABOUD 16B ATLS t̃ R-hadrons
>1040 95 3 KHACHATRY...16BWCMS t̃ R-hadrons, loud interationmodel
>1000>1000>1000>1000 95 3 KHACHATRY...16BWCMS t̃ R-hadrons, harge-suppressedinteration model
> 845> 845> 845> 845 95 4 AAD 15AE ATLS b̃ R-hadron, stable, Regge model
> 900 95 4 AAD 15AE ATLS t̃ R-hadron, stable, Regge model
>1500 95 4 AAD 15AE ATLS g̃ deaying to 300 GeV stablesleptons, LeptoSUSY model
> 751 95 5 AAD 15BMATLS b̃ R-hadron, stable, Regge model
> 766 95 5 AAD 15BMATLS t̃ R-hadron, stable, Regge model
> 525 95 6 KHACHATRY...15AK CMS t̃ R-hadrons, 10 µs< τ <1000 s
> 470 95 6 KHACHATRY...15AK CMS t̃ R-hadrons, 1 µs< τ <1000 s
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 683 95 7 AAD 13AA ATLS t̃ , R-hadrons, generi interationmodel
> 612 95 8 AAD 13AA ATLS b̃, R-hadrons, generi interationmodel
> 344 95 9 AAD 13BC ATLS R-hadrons, t̃ → b χ̃01, Reggemodel, lifetime between 10−5and 103 s, m

χ̃01 = 100 GeV
> 379 95 10 AAD 13BC ATLS R-hadrons, t̃ → t χ̃01, Reggemodel, lifetime between 10−5and 103 s, m

χ̃01 = 100 GeV
> 935 95 11 CHATRCHYAN13AB CMS long-lived t̃ forming R-hadrons,loud interation model1AABOUD 16B searhed in 3.2 fb−1 of pp ollisions at √

s = 13 TeV for long-livedR-hadrons using observables related to large ionization losses and slow propagation ve-loities, whih are signatures of heavy harged partiles traveling signi�antly slower thanthe speed of light. Exlusion limits at 95% C.L. are set on the long-lived sbottom massesexeeding 805 GeV. See their Fig. 5.2AABOUD 16B searhed in 3.2 fb−1 of pp ollisions at √
s = 13 TeV for long-livedR-hadrons using observables related to large ionization losses and slow propagation ve-loities, whih are signatures of heavy harged partiles traveling signi�antly slower thanthe speed of light. Exlusion limits at 95% C.L. are set on the long-lived stop massesexeeding 890 GeV. See their Fig. 5.3KHACHATRYAN 16BW searhed in 2.5 fb−1 of pp ollisions at √s = 13 TeV for eventswith heavy stable harged partiles, identi�ed by their anomalously high energy depositsin the silion traker and/or long time-of-ight measurements by the muon system. Noevidene for an exess over the expeted bakground is observed. Limits are derivedfor pair prodution of top squarks as a funtion of mass, depending on the interationmodel, see Fig. 4 and Table 7.4AAD 15AE searhed in 19.1 fb−1 of pp ollisions at √

s = 8 TeV for heavy long-livedharged partiles, measured through their spei� ionization energy loss in the ATLASpixel detetor or their time-of-ight in the ALTAS muon system. In the absene of anexess of events above the expeted bakgrounds, limits are set R-hadrons in varioussenarios, see Fig. 11. Limits are also set in LeptoSUSY models where the gluino deaysto stable 300 GeV leptons, see Fig. 9.5AAD 15BM searhed in 18.4 fb−1 of pp ollisions at √
s = 8 TeV for stable andmetastable non-relativisti harged partiles through their anomalous spei� ionizationenergy loss in the ATLAS pixel detetor. In absene of an exess of events above theexpeted bakgrounds, limits are set on stable bottom and top squark R-hadrons, seeTable 5.6KHACHATRYAN 15AK looked in a data set orresponding to fb−1 of pp ollisions at√

s = 8 TeV, and a searh interval orresponding to 281 h of trigger lifetime, for long-lived partiles that have stopped in the CMS detetor. No evidene for an exess overthe expeted bakground in a loud interation model is observed. Assuming the deayt̃ → t χ̃01 and lifetimes between 1 µs and 1000 s, limits are derived on t̃ prodution asa funtion of m
χ̃01 , see Figs. 4 and 7. The exlusions require that m

χ̃01 is kinematiallyonsistent with the minimum values of the jet energy thresholds used.7AAD 13AA searhed in 4.7 fb−1 of pp ollisions at √s = 7 TeV for events ontainingolored long-lived partiles that hadronize forming R-hadrons. No signi�ant exessabove the expeted bakground was found. Long-lived R-hadrons ontaining a t̃ areexluded for masses up to 683 GeV at 95% C.L in a general interation model. Also,limits independent of the fration of R-hadrons that arrive harged in the muon systemwere derived, see Fig. 6.8AAD 13AA searhed in 4.7 fb−1 of pp ollisions at √s = 7 TeV for events ontainingolored long-lived partiles that hadronize forming R-hadrons. No signi�ant exessabove the expeted bakground was found. Long-lived R-hadrons ontaining a b̃ areexluded for masses up to 612 GeV at 95% C.L in a general interation model. Also,limits independent of the fration of R-hadrons that arrive harged in the muon systemwere derived, see Fig. 6.9AAD 13BC searhed in 5.0 fb−1 of pp ollisions at √
s = 7 TeV and in 22.9 fb−1 ofpp ollisions at √s = 8 TeV for bottom squark R-hadrons that have ome to rest withinthe ATLAS alorimeter and deay at some later time to hadroni jets and a neutralino.In absene of an exess of events above the expeted bakgrounds, limits are set onsbottom masses for the deay b̃ → b χ̃01, for di�erent lifetimes, and for a neutralinomass of 100 GeV, see their Table 6 and Fig 10.10AAD 13BC searhed in 5.0 fb−1 of pp ollisions at √s = 7 TeV and in 22.9 fb−1 of ppollisions at √s = 8 TeV for bottom squark R-hadrons that have ome to rest within theATLAS alorimeter and deay at some later time to hadroni jets and a neutralino. Inabsene of an exess of events above the expeted bakgrounds, limits are set on stopmasses for the deay t̃ → t χ̃01, for di�erent lifetimes, and for a neutralino mass of 100GeV, see their Table 6 and Fig 10.



1842184218421842Searhes Partile ListingsSupersymmetri Partile Searhes11CHATRCHYAN 13AB looked in 5.0 fb−1 of pp ollisions at √
s = 7 TeV and in 18.8fb−1 of pp ollisions at √

s = 8 TeV for events with heavy stable partiles, identi�edby their anomalous dE/dx in the traker or additionally requiring that it be identi�ed asmuon in the muon hambers, from pair prodution of t̃1's. No evidene for an exessover the expeted bakground is observed. Limits are derived for pair prodution of stopsas a funtion of mass in the loud interation model (see Fig. 8 and Table 6). In theharge-suppressed model, the limit dereases to 818 GeV.b̃ (Sbottom) mass limitb̃ (Sbottom) mass limitb̃ (Sbottom) mass limitb̃ (Sbottom) mass limitLimits in e+ e− depend on the mixing angle of the mass eigenstate b̃1= b̃Losθb + b̃R sinθb . Coupling to the Z vanishes for θb ∼ 1.17. Asa onsequene, no absolute onstraint in the mass region . 40 GeV isavailable in the literature at this time from e+ e− ollisions. In the Listingsbelow, we use �m = mb̃1 − m
χ̃01 .Some earlier papers are now obsolete and have been omitted. They werelast listed in our PDG 14 edition: K. Olive, et al. (Partile Data Group),Chinese Physis C38C38C38C38 070001 (2014) (http://pdg.lbl.gov).R-parity onserving b̃ (Sbottom) mass limitR-parity onserving b̃ (Sbottom) mass limitR-parity onserving b̃ (Sbottom) mass limitR-parity onserving b̃ (Sbottom) mass limitVALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>1230>1230>1230>1230 95 1 SIRUNYAN 18B CMS jets+6ET , Tsbot1, mχ̃01 = 0 GeV
> 700 95 2 AABOUD 17AJ ATLS same-sign ℓ± ℓ± / 3 ℓ + jets +

6ET , Tsbot2, mχ̃01 = 0 GeV
> 950 95 3 AABOUD 17AX ATLS 2 b-jets+ 6ET , Tsbot1, m

χ̃01 = 0GeV
> 880> 880> 880> 880 95 4 AABOUD 17AX ATLS 2 b-jets + 6ET , mixture Tsbot1and Tsbot2 BR=50%, m

χ̃01 =0 GeV, m
χ̃±1 − m

χ̃01 = 1 GeV
> 315 95 5 KHACHATRY...17A CMS 2 VBF jets + 6ET , Tsbot1, mb̃−m

χ̃01 = 5 GeV
> 450 95 6 KHACHATRY...17AWCMS ≥ 3ℓ±, 2 jets, Tsbot2, m

χ̃01 = 50GeV, m
χ̃±1 = 200 GeV

> 800 95 7 KHACHATRY...17P CMS 1 or more jets+6ET , Tsbot1, m
χ̃01= 0 GeV

>1175 95 8 SIRUNYAN 17AZ CMS ≥ 1 jets+ 6ET , Tsbot1, m
χ̃01 = 0GeV

> 890 95 9 SIRUNYAN 17K CMS jets+6ET , Tsbot1, mχ̃01 = 0 GeV
> 810 95 10 SIRUNYAN 17S CMS same-sign ℓ± ℓ± + jets + 6ET , Ts-bot2, m

χ̃01 = 50 GeV, m
χ̃±1 =100 GeV

> 323 95 11 AABOUD 16D ATLS ≥ 1 jet + 6ET , Tsbot1, mb̃1−mχ̃01= 5 GeV
> 840 95 12 AABOUD 16Q ATLS 2 b-jets + 6ET , Tsbot1, mχ̃01 = 100GeV
> 540 95 13 AAD 16BB ATLS 2 same-sign/3ℓ + jets + 6ET , Ts-bot2, m

χ̃01 < 55 GeV
> 680 95 14 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±, Tsbot2, m

χ̃±1 <550 GeV, m
χ̃01 = 50 GeV

> 500 95 14 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±, Tsbot2, mb̃ −m
χ̃±1 <100 GeV, m

χ̃01=50 GeV
> 880 95 15 KHACHATRY...16BS CMS jets + 6ET , Tsbot1, mχ̃01 = 0 GeV
> 550 95 16 KHACHATRY...16BY CMS opposite-sign ℓ± ℓ±, Tsbot3, m

χ̃01= 100 GeV
> 600 95 17 AAD 15CJ ATLS b̃ → b χ̃01, mχ̃01 < 250 GeV
> 440 95 17 AAD 15CJ ATLS b̃ → t χ̃±1 , χ̃±1 → W (∗) χ̃01, mχ̃01= 60 GeV, mb̃ − m

χ̃±1 < mtnone 300{650 95 17 AAD 15CJ ATLS b̃ → b̃ b χ̃02, χ̃02 → h χ̃01, mχ̃01 =60 GeV, m
χ̃02 > 250 GeV

> 640 95 18 KHACHATRY...15AF CMS b̃ → b χ̃01, mχ̃01 = 0
> 650 95 19 KHACHATRY...15AH CMS b̃ → b χ̃01, mχ̃01 = 0
> 250 95 19 KHACHATRY...15AH CMS b̃ → b χ̃01, mb̃ − m

χ̃01 < 10 GeV
> 570 95 20 KHACHATRY...15I CMS b̃ → t χ̃±1 , χ̃±1 → W± χ̃01, mχ̃01=50 GeV, 150<m

χ̃±1 <300 GeV
> 255 95 21 AAD 14T ATLS b̃1 → b χ̃01, mb̃1− m

χ̃01 ≈ mb
> 400 95 22 CHATRCHYAN14AH CMS jets + 6ET , b̃ → b χ̃01 simpli�edmodel, m

χ̃01 = 50 GeV23 CHATRCHYAN14R CMS ≥ 3ℓ±, b̃ → t χ̃±1 , χ̃±1 →W± χ̃01 simpli�ed model, m
χ̃01= 50 GeV

• • • We do not use the following data for averages, �ts, limits, et. • • •24 KHACHATRY...15AD CMS ℓ± ℓ∓ + jets + 6ET , b̃ →b ℓ± ℓ∓ χ̃01none 340{600 95 25 AAD 14AX ATLS ≥ 3 b-jets + 6ET , b̃ → b χ̃02 sim-pli�ed model with χ̃02 → h χ̃01,m
χ̃01=60 GeV, m

χ̃02=300 GeV
> 440 95 26 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, b̃1 → t χ̃±1with χ̃±1 → W (∗)± χ̃01 sim-pli�ed model, m

χ̃±1 = 2 m
χ̃01

> 500 95 27 CHATRCHYAN14H CMS same-sign ℓ± ℓ±, b̃ → t χ̃±1 ,
χ̃±1 → W± χ̃01 simpli�edmodel, m

χ̃±1 = 2 GeV, m
χ̃01 =100 GeV

> 620 95 28 AAD 13AU ATLS 2 b-jets + 6ET , b̃1 → b χ̃01, mχ̃01 <120 GeV
> 550 95 29 CHATRCHYAN13AT CMS jets + 6ET , b̃ → b χ̃01 simpli�edmodel, m

χ̃01= 50 GeV
> 600 95 30 CHATRCHYAN13T CMS jets + 6ET , b̃ → b χ̃01 simpli�edmodel, m

χ̃01= 0 GeV
> 450 95 31 CHATRCHYAN13V CMS same-sign ℓ± ℓ± + ≥ 2 b-jets,b̃ → t χ̃±1 , χ̃±1 → W± χ̃01 sim-pli�ed model, m

χ̃01 = 50 GeV
> 390 32 AAD 12AN ATLS b̃1 → b χ̃01, simpli�ed model,m

χ̃01 < 60 GeV33 CHATRCHYAN12AI CMS ℓ± ℓ± + b-jets + 6ET
> 410 95 34 CHATRCHYAN12BO CMS b̃1 → b χ̃01, simpli�ed model, m

χ̃01= 50 GeV
> 294 95 35 AAD 11K ATLS stable b̃36 AAD 11O ATLS g̃ → b̃1 b, b̃1 → b χ̃01, mχ̃01=60GeV37 CHATRCHYAN11D CMS b̃,t̃ → b
> 230 95 38 AALTONEN 10R CDF b̃1 → b χ̃01, mχ̃01 < 70 GeV
> 247 95 39 ABAZOV 10L D0 b̃1 → b χ̃01, mχ̃01 = 0 GeV1SIRUNYAN 18B searhed in 35.9 fb−1 of pp ollisions at √

s = 13 TeV for the pairprodution of third-generation squarks in events with jets and large 6ET . No signi�antexess above the Standard Model expetations is observed. Limits are set on the sbottommass in the Tsbot1 simpli�ed model, see their Figure 5, and on the stop mass in theTstop4 simpli�ed model, see their Figure 6.2AABOUD 17AJ searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twosame-sign or three leptons, jets and large missing transverse momentum. No signi�antexess above the Standard Model expetations is observed. Limits up to 700 GeV areset on the bottom squark mass in Tsbot2 simpli�ed models assuming m
χ̃01 = 0 GeV.See their Figure 4(d).3AABOUD 17AX searhed in 36 fb−1 of pp ollisions at√s= 13 TeV for events ontainingtwo jets identi�ed as originating from b-quarks and large missing transverse momentum.No exess of events above the expeted level of Standard Model bakground was found.Exlusion limits at 95% C.L. are set on the masses of bottom squarks. In the Tsbot1simpli�ed model, a b̃1 mass below 950 GeV is exluded for m

χ̃01 = 0 (<420) GeV. Seetheir Fig. 7(a).4AABOUD 17AX searhed in 36 fb−1 of pp ollisions at√s= 13 TeV for events ontainingtwo jets identi�ed as originating from b-quarks and large missing transverse momentum,with or without leptons. No exess of events above the expeted level of Standard Modelbakground was found. Exlusion limits at 95% C.L. are set on the masses of bottomsquarks. Assuming 50% BR for Tsbot1 and Tsbot2 simpli�ed models, a b̃1 mass below880 (860) GeV is exluded for m
χ̃01 = 0 (<250) GeV. See their Fig. 7(b).5KHACHATRYAN 17A searhed in 18.5 fb−1 of pp ollisions at √s = 8 TeV for eventswith two forward jets, produed through vetor boson fusion, and missing transversemomentum. No signi�ant exess above the Standard Model expetations is observed.A limit is set on sbottom masses in the Tsbot1 simpli�ed model, see Fig. 3.6KHACHATRYAN 17AW searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith at least three harged leptons, in any ombination of eletrons and muons, andsigni�ant 6ET . No signi�ant exess above the Standard Model expetations is observed.Limits are set on the gluino mass in the Tglu3A and Tglu1C simpli�ed models, and onthe sbottom mass in the Tsbot2 simpli�ed model, see their Figure 4.7KHACHATRYAN 17P searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith one or more jets and large 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Limits are set on the gluino mass in the Tglu1A, Tglu2A,Tglu3A, Tglu3B, Tglu3C and Tglu3D simpli�ed models, see their Figures 7 and 8. Limitsare also set on the squark mass in the Tsqk1 simpli�ed model, see their Fig. 7, and onthe sbottom mass in the Tsbot1 simpli�ed model, see Fig. 8. Finally, limits are set onthe stop mass in the Tstop1, Tstop3, Tstop4, Tstop6 and Tstop7 simpli�ed models, seeFig. 8.8 SIRUNYAN 17AZ searhed in 35.9 fb−1 of pp ollisions at √

s = 13 TeV for eventswith one or more jets and large 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Limits are set on the gluino mass in the Tglu1A, Tglu2A,Tglu3A simpli�ed models, see their Figures 6. Limits are also set on the squark mass inthe Tsqk1 simpli�ed model (for single light squark and for 8 degenerate light squarks),on the sbottom mass in the Tsbot1 simpli�ed model and on the stop mass in the Tstop1simpli�ed model, see their Fig. 7. Finally, limits are set on the stop mass in the Tstop2,Tstop4 and Tstop8 simpli�ed models, see Fig. 8.



1843184318431843See key on page 885 Searhes Partile ListingsSupersymmetri Partile Searhes9SIRUNYAN 17K searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for diret produ-tion of stop or sbottom pairs in events with multiple jets and signi�ant 6ET . A seondsearh also requires an isolated lepton and is ombined with the all-hadroni searh. Nosigni�ant exess above the Standard Model expetations is observed. Limits are set onthe stop mass in the Tstop1, Tstop8 and Tstop4 simpli�ed models, see their Figures 7, 8and 9 (for the Tstop4 limits, only the results of the all-hadroni searh are used). Limitsare also set on the sbottom mass in the Tsbot1 simpli�ed model, see Fig. 10 (also here,only the results of the all-hadroni searh are used).10 SIRUNYAN 17S searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events withtwo isolated same-sign leptons, jets, and large 6ET . No signi�ant exess above theStandard Model expetations is observed. Limits are set on the mass of the gluino massin the Tglu3A, Tglu3B, Tglu3C, Tglu3D and Tglu1B simpli�ed models, see their Figures5 and 6, and on the sbottom mass in the Tsbot2 simpli�ed model, see their Figure 6.11AABOUD 16D searhed in 3.2 fb−1 of pp ollisions at √
s = 13 TeV for events withan energeti jet and large missing transverse momentum. The results are interpreted as95%C.L. limits on mass of sbottom deaying into a b-quark and the lightest neutralinoin senarios with mb̃1− m

χ̃01 between 5 and 20 GeV. See their Fig. 6.12AABOUD 16Q searhed in 3.2 fb−1 of pp ollisions at√s= 13 TeV for events ontainingtwo jets identi�ed as originating from b-quarks and large missing transverse momentum.No exess of events above the expeted level of Standard Model bakground was found.Exlusion limits at 95% C.L. are set on the masses of third-generation squarks. Assumingthat the deay b̃1 → b χ̃01 (Tsbot1) takes plae 100% of the time, a b̃1 mass below 840(800) GeV is exluded for m
χ̃01 < 100 (360) GeV. Di�erenes in mass above 100 GeVbetween the b̃1 and the χ̃01 are exluded up to a b̃1 mass of 500 GeV. For more details,see their Fig. 4.13AAD 16BB searhed in 3.2 fb−1 of pp ollisions at √s = 13 TeV for events with exatlytwo same-sign leptons or at least three leptons, multiple hadroni jets, b-jets, and 6ET .No signi�ant exess over the Standard Model expetation is found. Exlusion limits at95% C.L. are set on the sbottom mass for the Tsbot2 model, assuming m

χ̃±1 = m
χ̃01 +100 GeV. See their Fig. 4.14KHACHATRYAN 16BJ searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith two isolated same-sign dileptons and jets in the �nal state. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the sbottom massin the Tsbot2 simpli�ed model, see Fig. 6.15KHACHATRYAN 16BS searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith at least one energeti jet , no isolated leptons, and signi�ant 6ET , using the trans-verse mass variable MT2 to disriminate between signal and bakground proesses. Nosigni�ant exess above the Standard Model expetations is observed. Limits are set onthe sbottom mass in the Tsbot1 simpli�ed model, see Fig. 11 and Table 3.16KHACHATRYAN 16BY searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith two opposite-sign, same-avour leptons, jets, and missing transverse momentum.No signi�ant exess above the Standard Model expetations is observed. Limits are seton the gluino mass in the Tglu4C simpli�ed model, see Fig. 4, and on sbottom massesin the Tsbot3 simpli�ed model, see Fig. 5.17AAD 15CJ searhed in 20 fb−1 of pp ollisions at √

s = 8 TeV for evidene of thirdgeneration squarks by ombining a large number of searhes overing various �nal states.Limits on the sbottom mass are shown, either assuming the b̃ → b χ̃01 deay, see Fig.11, or assuming the b̃ → t χ̃±1 deay, with χ̃±1 → W (∗) χ̃01, see Fig. 12a, or assumingthe b̃ → b χ̃02 deay, with χ̃02 → h χ̃01, see Fig. 12b. Interpretations in the pMSSM arealso disussed, see Figures 13{15.18KHACHATRYAN 15AF searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the transverse mass variableMT2 to disriminate between signal and bakground proesses. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the sbottom massin simpli�ed models where the deay b̃ → b χ̃01 takes plae with a branhing ratio of100%, see Fig. 12. See also Table 5. Exlusions in the CMSSM, assuming tanβ = 30,A0 = −2 max(m0, m1/2) and µ > 0, are also presented, see Fig. 15.19KHACHATRYAN 15AH searhed in 19.4 or 19.7 fb−1 of pp ollisions at √s = 8 TeVfor events ontaining either a fully reonstruted top quark, or events ontaining dijetsrequiring one or both jets to originate from b-quarks, or events ontaining a mono-jet.No signi�ant exess above the Standard Model expetations is observed. Limits are seton the sbottom mass in simpli�ed models where the deay b̃ → b χ̃01 takes plae witha branhing ratio of 100%, see Fig. 12. Limits are also set in a simpli�ed model wherethe deay b̃ →  χ̃01 takes plae with a branhing ratio of 100%, see Fig. 12.20KHACHATRYAN 15I searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventsin whih b-jets and four W -bosons are produed. Five individual searh hannels areombined (fully hadroni, single lepton, same-sign dilepton, opposite-sign dilepton, mul-tilepton). No signi�ant exess above the Standard Model expetations is observed.Limits are set on the sbottom mass in a simpli�ed model where the deay b̃ → t χ̃±1 ,with χ̃±1 → W± χ̃01, takes plae with a branhing ratio of 100%, see Fig. 7.21AAD 14T searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for monojet-like events.No exess of events above the expeted level of Standard Model bakground was found.Exlusion limits at 95% C.L. are set on the masses of third-generation squarks in simpli�edmodels whih assume that the deay b̃1 → b χ̃01 takes plae 100% of the time, see Fig.12.22CHATRCHYAN 14AH searhed in 4.7 fb−1 of pp ollisions at √
s = 7 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the razor variables (MR andR2) to disriminate between signal and bakground proesses. A seond analysis requiresat least one of the jets to be originating from a b-quark. No signi�ant exess above theStandard Model expetations is observed. Limits are set on sbottom masses in simpli�edmodels where the deay b̃ → b χ̃01 takes plae with a branhing ratio of 100%, see Figs.28 and 29. Exlusions in the CMSSM, assuming tanβ = 10, A0 = 0 and µ >0, are alsopresented, see Fig. 26.23CHATRCHYAN 14R searhed in 19.5 fb−1 of pp ollisions at √
s = 8 TeV for eventswith at least three leptons (eletrons, muons, taus) in the �nal state. No signi�antexess above the Standard Model expetations is observed. Limits are set on the gluinomass in a simpli�ed model where the deay b̃ → t χ̃±1 , with χ̃±1 → W± χ̃01, takes plaewith a branhing ratio of 100%, see Fig. 11.24KHACHATRYAN 15AD searhed in 19.4 fb−1 of pp ollisions at √s = 8 TeV for eventswith two opposite-sign same avor isolated leptons featuring either a kinemati edge,

or a peak at the Z -boson mass, in the invariant mass spetrum. No evidene for astatistially signi�ant exess over the expeted SM bakgrounds is observed and 95%C.L. exlusion limits are derived in a simpli�ed model of sbottom pair prodution wherethe sbottom deays into a b-quark, two opposite-sign dileptons and a neutralino LSP,through an intermediate state ontaining either an o�-shell Z -boson or a slepton, seeFig. 8.25AAD 14AX searhed in 20.1 fb−1 of pp ollisions at√s= 8 TeV for the strong produtionof supersymmetri partiles in events ontaining either zero or at last one high high-pTlepton, large missing transverse momentum, high jet multipliity and at least three jetsidenti�ed as originating from b-quarks. No exess over the expeted SM bakgroundis observed. Limits are derived in mSUGRA/CMSSM models with tanβ = 30, A0 =
−2 m0 and µ > 0, see their Fig. 14. Also, exlusion limits are set in simpli�ed modelsontaining salar bottom quarks, where the deay b̃ → b χ̃02 and χ̃02 → h χ̃01 takes plaewith a branhing ratio of 100%, see their Figures 11.26AAD 14E searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for strongly produedsupersymmetri partiles in events ontaining jets and two same-sign leptons or threeleptons. The searh also utilises jets originating from b-quarks, missing transverse mo-mentum and other variables. No exess over the expeted SM bakground is observed.Exlusion limits are derived in simpli�ed models ontaining bottom, see Fig. 7. Limitsare also derived in the mSUGRA/CMSSM, bRPV and GMSB models, see their Fig. 8.27CHATRCHYAN 14H searhed in 19.5 fb−1 of pp ollisions at √

s = 8 TeV for eventswith two isolated same-sign dileptons and jets in the �nal state. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the sbottom massin a simpli�ed models where the deay b̃ → t χ̃±1 , χ̃±1 → W± χ̃01 takes plae with abranhing ratio of 100%, with varying mass of the χ̃±1 , for m
χ̃01 = 50 GeV, see Fig. 6.28AAD 13AU searhed in 20.1 fb−1 of pp ollisions at √s = 8 TeV for events ontainingtwo jets identi�ed as originating from b-quarks and large missing transverse momentum.No exess of events above the expeted level of Standard Model bakground was found.Exlusion limits at 95% C.L. are set on the masses of third-generation squarks. Assumingthat the deay b̃1 → b χ̃01 takes plae 100% of the time, a b̃1 mass below 620 GeV isexluded for m

χ̃01 < 120 GeV. For more details, see their Fig. 5.29CHATRCHYAN 13AT provides interpretations of various searhes for supersymmetry bythe CMS experiment based on 4.73{4.98 fb−1 of pp ollisions at √
s = 7 TeV in theframework of simpli�ed models. Limits are set on the sbottom mass in a simpli�edmodels where sbottom quarks are pair-produed and the deay b̃ → b χ̃01 takes plaewith a branhing ratio of 100%, see Fig. 4.30CHATRCHYAN 13T searhed in 11.7 fb−1 of pp ollisions at √

s = 8 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the αT variable to disriminatebetween proesses with genuine and misreonstruted 6ET . No signi�ant exess abovethe Standard Model expetations is observed. Limits are set on sbottom masses insimpli�ed models where the deay b̃ → b χ̃01 takes plae with a branhing ratio of100%, see Fig. 8 and Table 9.31CHATRCHYAN 13V searhed in 10.5 fb−1 of pp ollisions at√s = 8 TeV for events withtwo isolated same-sign dileptons and at least two b-jets in the �nal state. No signi�antexess above the Standard Model expetations is observed. Limits are set on the bottommass in a simpli�ed models where the deay b̃ → t χ̃±1 , χ̃±1 → W± χ̃01 takes plaewith a branhing ratio of 100%, with varying mass of the χ̃±1 , for m
χ̃01 = 50 GeV, seeFig. 4.32AAD 12AN searhed in 2.05 fb−1 of pp ollisions at√s = 7 TeV for salar bottom quarksin events with large missing transverse momentum and two b-jets in the �nal state. Thedata are found to be onsistent with the Standard Model expetations. Limits are setin an R-parity onserving minimal supersymmetri senario, assuming B(b̃1 → b χ̃01) =100%, see their Fig. 2.33CHATRCHYAN 12AI looked in 4.98 fb−1 of pp ollisions at √

s = 7 TeV for eventswith two same-sign leptons (e, µ), but not neessarily same avor, at least 2 b-jetsand missing transverse energy. No exess beyond the Standard Model expetation isobserved. Exlusion limits are derived in a simpli�ed model for sbottom pair prodution,where the sbottom deays through b̃1 → t χ̃1W , see Fig. 8.34CHATRCHYAN 12BO searhed in 4.7 fb−1 of pp ollisions at √
s = 7 TeV for salarbottom quarks in events with large missing transverse momentum and two b-jets in the�nal state. The data are found to be onsistent with the Standard Model expetations.Limits are set in an R-parity onserving minimal supersymmetri senario, assumingB(b̃1 → b χ̃01) = 100%, see their Fig. 2.35AAD 11K looked in 34 pb−1 of pp ollisions at √

s = 7 TeV for events with heavystable partiles, identi�ed by their anomalous dE/dx in the traker or time of ight inthe tile alorimeter, from pair prodution of b̃. No evidene for an exess over the SMexpetation is observed and limits on the mass are derived for pair prodution of sbottom,see Fig. 4.36AAD 11O looked in 35 pb−1 of pp ollisions at √
s = 7 TeV for events with jets, ofwhih at least one is a b-jet, and 6ET . No exess above the Standard Model was found.Limits are derived in the (mg̃ , mb̃1) plane (see Fig. 2) under the assumption of 100%branhing ratios and b̃1 being the lightest squark. The quoted limit is valid for mb̃1 <500 GeV. A similar approah for t̃1 as the lightest squark with g̃ → t̃1 t and t̃1 → b χ̃±1with 100% branhing ratios leads to a gluino mass limit of 520 GeV for 130 < mt̃1 <300 GeV. Limits are also derived in the CMSSM (m0, m1/2) plane for tanβ = 40, seeFig. 4, and in senarios based on the gauge group SO(10).37CHATRCHYAN 11D looked in 35 pb−1 of pp ollisions at √s = 7 TeV for events with

≥ 2 jets, at least one of whih is b-tagged, and 6ET , where the b-jets are deay produtsof t̃ or b̃. No evidene for an exess over the expeted bakground is observed. Limitsare derived in the CMSSM (m0, m1/2) plane for tanβ = 50 (see Fig. 2).38AALTONEN 10R searhed in 2.65 fb−1 of pp ollisions at √s = 1.96 TeV for events with
6ET and exatly two jets, at least one of whih is b-tagged. The results are in agreementwith the SM predition, and a limit on the ross setion of 0.1 pb is obtained for therange of masses 80 < mb̃1 < 280 GeV assuming that the sbottom deays exlusively tob χ̃01. The exluded mass region in the framework of onserved Rp is shown in a planeof (mb̃1 , mχ̃01), see their Fig.2.
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s = 1.96 TeV for events withat least 2 b-jets and 6ET from the prodution of b̃1 b̃1. No evidene for an exess overthe SM expetation is observed, and a limit on the ross setion is derived under theassumption of 100% branhing ratio. The exluded mass region in the framework ofonserved Rp is shown in a plane of (mb̃1 ,mχ̃01), see their Fig. 3b. The exlusion alsoextends to m

χ̃01 = 110 GeV for 160< mb̃1 < 200 GeV.R-parity violating b̃ (Sbottom) mass limitR-parity violating b̃ (Sbottom) mass limitR-parity violating b̃ (Sbottom) mass limitR-parity violating b̃ (Sbottom) mass limitVALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>307>307>307>307 95 1 KHACHATRY...16BX CMS RPV, b̃ → t d or t s , λ′′332 or λ′′331oupling
• • • We do not use the following data for averages, �ts, limits, et. • • •2 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, b̃1 → t χ̃±1with χ̃±1 → W (∗)± χ̃01 sim-pli�ed model, m

χ̃±1 = 2 m
χ̃011KHACHATRYAN 16BX searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining 2 leptons oming from R-parity-violating deays of supersymmetri partiles.No exess over the expeted bakground is observed. Limits are derived on the sbottommass, assuming the RPV b̃ → t d or b̃ → t s deay, see Fig. 15.2AAD 14E searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for strongly produedsupersymmetri partiles in events ontaining jets and two same-sign leptons or threeleptons. The searh also utilises jets originating from b-quarks, missing transverse mo-mentum and other variables. No exess over the expeted SM bakground is observed.Exlusion limits are derived in simpli�ed models ontaining bottom, see Fig. 7. Limitsare also derived in the mSUGRA/CMSSM, bRPV and GMSB models, see their Fig. 8.t̃ (Stop) mass limitt̃ (Stop) mass limitt̃ (Stop) mass limitt̃ (Stop) mass limitLimits depend on the deay mode. In e+ e− ollisions they also dependon the mixing angle of the mass eigenstate t̃1 = t̃Losθt + t̃R sinθt . Theoupling to the Z vanishes when θt = 0.98. In the Listings below, we use�m ≡ mt̃1 − m

χ̃01 or �m ≡ mt̃1 − mν̃ , depending on relevant deaymode. See also bounds in \q̃ (Squark) MASS LIMIT."Some earlier papers are now obsolete and have been omitted. They werelast listed in our PDG 14 edition: K. Olive, et al. (Partile Data Group),Chinese Physis C38C38C38C38 070001 (2014) (http://pdg.lbl.gov).R-parity onserving t̃ (Stop) mass limitR-parity onserving t̃ (Stop) mass limitR-parity onserving t̃ (Stop) mass limitR-parity onserving t̃ (Stop) mass limitVALUE (GeV) CL% DOCUMENT ID TECN COMMENT
> 510 95 1 SIRUNYAN 18B CMS jets+ 6ET , Tstop4, mt̃ − m

χ̃01 =10 GeV
> 800 95 2 SIRUNYAN 18C CMS ℓ± ℓ∓ + b-jets + 6ET , Tstop1,m

χ̃01 = 0
> 750 95 2 SIRUNYAN 18C CMS ℓ± ℓ∓ + b-jets + 6ET , Tstop2,m

χ̃±1 = (mt̃ + m
χ̃01)/2,m

χ̃01 = 0
>1050 95 2 SIRUNYAN 18C CMS Combination of all-hadroni,1 ℓ± and ℓ± ℓ∓ searhes,Tstop1, m

χ̃01 = 0
>1000 95 2 SIRUNYAN 18C CMS Combination of all-hadroni,1 ℓ± and ℓ± ℓ∓ searhes,Tstop2, m

χ̃±1 = (mt̃ +m
χ̃01)/2, mχ̃01 = 0

>1200 95 2 SIRUNYAN 18C CMS ℓ± ℓ∓ + b-jets + 6ET , Tstop11,m
χ̃±1 = 0.5 (mt̃ + m

χ̃01),ml̃ = 0.5 m
χ̃±1 , m

χ̃01 = 0
>1300 95 2 SIRUNYAN 18C CMS ℓ± ℓ∓ + b-jets + 6ET , Tstop11,m

χ̃±1 = 0.5 (mt̃ + m
χ̃01),ml̃ = 0.95 m

χ̃±1 , m
χ̃01 = 0none 460{1060 95 2 SIRUNYAN 18C CMS ℓ± ℓ∓ + b-jets + 6ET , Tstop11,m

χ̃±1 = 0.5 (mt̃ + m
χ̃01),ml̃ = 0.05 m

χ̃±1 , m
χ̃01 = 0

>1020 95 3 SIRUNYAN 18D CMS top quark (hadronially deay-ing) + jets + 6ET , Tstop1,m
χ̃01 = 0 GeV

> 700 95 4 AABOUD 17AJ ATLS same-sign ℓ± ℓ± / 3 ℓ + jets +
6ET , Tstop11, mχ̃02 = m

χ̃01+ 100 GeV
> 880 95 5 AABOUD 17AX ATLS b-jets+6ET , mixture Tstop1 andTstop2 with BR=50%, m

χ̃01= 0 GeV, m
χ̃±1 - m

χ̃01 = 1GeVnone 250{1000 95 6 AABOUD 17AY ATLS jets+6ET , Tstop1, mχ̃01 = 0GeVnone 450{850 95 7 AABOUD 17AY ATLS jets+6ET , mixture of Tstop1and Tstop2 with BR=50%,m
χ̃±1 − m

χ̃01 = 1 GeV

> 720 95 8 AABOUD 17BE ATLS ℓ± ℓ∓ + 6ET , Tstop1, mχ̃01 = 0GeV
> 400 95 9 AABOUD 17BE ATLS ℓ± ℓ∓ + 6ET , Tstop3,mt̃1−mχ̃01 = 40 GeV
> 430 95 10 AABOUD 17BE ATLS ℓ± ℓ∓ + 6ET , Tstop1 (o�shellt), mt̃1−mχ̃01 ∼ mW
> 700 95 11 AABOUD 17BE ATLS ℓ± ℓ∓ + 6ET , Tstop2,mt̃1−mχ̃±1 = 10 GeV, m

χ̃01= 0 GeV
> 750 95 12 KHACHATRY...17 CMS jets+ 6ET ,Tstop1,mχ̃01=100GeVnone 250{740 95 13 KHACHATRY...17AD CMS jets+b-jets+6ET , Tstop1, m

χ̃01= 0 GeV
> 610 95 14 KHACHATRY...17AD CMS jets+b-jets+ 6ET , mixtureTstop1 and Tstop2 withBR=50%, m

χ̃01 = 60 GeV
> 590 95 15 KHACHATRY...17P CMS 1 or more jets+ 6ET , Tstop8,m

χ̃±1 −m
χ̃01 = 5 GeV, m

χ̃01= 100 GeVnone 280{640 95 15 KHACHATRY...17P CMS 1 or more jets+6ET , Tstop1,m
χ̃01 = 0 GeV

> 350 95 15 KHACHATRY...17P CMS 1 or more jets+ 6ET , Tstop4, 10GeV < mt̃1−mχ̃01 < 80GeV
> 280 95 15 KHACHATRY...17P CMS 1 or more jets+ 6ET , Tstop3, 10GeV < mt̃1−mχ̃01 < 80GeV
> 320 95 15 KHACHATRY...17P CMS 1 or more jets+ 6ET , Tstop9, 10GeV < mt̃1−mχ̃01 < 80GeV
> 240 95 16 KHACHATRY...17S CMS jets+ 6ET , Tstop4, mt̃ − m

χ̃01 =10 GeV
> 225 95 17 KHACHATRY...17S CMS jets+ 6ET , Tstop3, mt̃ − m

χ̃01 =10 GeV
> 325 95 18 KHACHATRY...17S CMS jets+ 6ET , Tstop2, mχ̃±1 = 0.25mt̃ + 0.75 m

χ̃01 , mχ̃01 = 225GeV
> 400 95 19 KHACHATRY...17S CMS jets+ 6ET , Tstop2, mχ̃±1 = 0.75mt̃ + 0.25 m

χ̃01 , mχ̃01 = 0GeV
> 500 95 20 KHACHATRY...17S CMS jets+ 6ET , Tstop1, mχ̃01 = 0GeV
>1120>1120>1120>1120 95 21 SIRUNYAN 17AS CMS 1ℓ+jets+6ET , Tstop1, mχ̃01 = 0GeV
>1000 95 21 SIRUNYAN 17AS CMS 1ℓ+jets+6ET , Tstop2, mχ̃±1 =(mt̃ + m

χ̃01)/2, mχ̃01 = 0GeV
> 980 95 21 SIRUNYAN 17AS CMS 1ℓ+jets+6ET , Tstop8,m

χ̃±1 −m
χ̃01 = 5 GeV, m

χ̃01= 0 GeV
>1040 95 22 SIRUNYAN 17AT CMS jets+6ET , Tstop1, mχ̃01 = 0GeV
> 750 95 22 SIRUNYAN 17AT CMS jets+ 6ET , Tstop2, mχ̃±1 = (mt̃+ m

χ̃01)/2, mχ̃01 = 0 GeV
> 940 95 22 SIRUNYAN 17AT CMS jets+ 6ET , Tstop8, mχ̃±1 −m

χ̃01= 5 GeV, m
χ̃01 = 100 GeV

> 540 95 22 SIRUNYAN 17AT CMS jets+ 6ET , Tstop3, 10 GeV <mt̃1−mχ̃01 < 80 GeV
> 480 95 22 SIRUNYAN 17AT CMS jets+ 6ET , Tstop4, 10 GeV <mt̃1−mχ̃01 < 80 GeV
> 530 95 22 SIRUNYAN 17AT CMS jets+ 6ET , Tstop10, mχ̃±1 =(mt̃ + m

χ̃01)/2, 10 GeV <mt̃1−mχ̃01 < 80 GeV
>1070 95 23 SIRUNYAN 17AZ CMS ≥ 1 jets+ 6ET , Tstop1, m

χ̃01 =0 GeV
> 900 95 23 SIRUNYAN 17AZ CMS ≥ 1 jets+ 6ET , Tstop2, mχ̃±1= (mt̃ + m

χ̃01)/2, mχ̃01 = 0GeV
>1020 95 23 SIRUNYAN 17AZ CMS ≥ 1jets+ 6ET , Tstop8,m

χ̃±1 −m
χ̃01 = 5 GeV, m

χ̃01= 100 GeV
> 540 95 23 SIRUNYAN 17AZ CMS ≥ 1 jets+ 6ET , Tstop4, 10 GeV

< mt̃1−mχ̃01 < 80 GeVnone 280{830 95 24 SIRUNYAN 17K CMS 0, 1 ℓ±+jets+ 6ET (ombina-tion), Tstop1, m
χ̃01 = 0 GeV
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> 700 95 24 SIRUNYAN 17K CMS 0, 1 ℓ±+jets+6ET (ombina-tion), Tstop8, m

χ̃±1 − m
χ̃01= 5 GeV, m

χ̃01 = 100 GeV
> 160 95 24 SIRUNYAN 17K CMS jets+ 6ET , Tstop4, 10 <mt̃−mχ̃01 < 80 GeVnone 230{960 95 25 SIRUNYAN 17P CMS jets+ 6ET , Tstop1, mχ̃01 = 0GeV
> 990 95 25 SIRUNYAN 17P CMS jets+ 6ET , Tsbot1, mχ̃01 = 0GeV
> 323 95 26 AABOUD 16D ATLS ≥ 1 jet + 6ET , Tstop4,mt̃1−mχ̃01 = 5 GeVnone, 745{780 95 27 AABOUD 16J ATLS 1 ℓ± + ≥ 4 jets + 6ET ,Tstop1, m

χ̃01 = 0 GeV
> 490{650 95 28 AAD 16AY ATLS 2ℓ (inluding hadroni τ) + 6ET ,Tstop5, 87 GeV< mτ̃ < mt̃1
> 700 95 29 KHACHATRY...16AV CMS 1 or 2 ℓ±+jets+b-jets+ 6ET ,Tstop1, m

χ̃01 < 250 GeV
> 700 95 29 KHACHATRY...16AV CMS 1 or 2 ℓ±+jets+b-jets 6ET ,Tstop2, m

χ̃01 = 0 GeV, m
χ̃±1= 0.75 mt̃1 + 0.25 m

χ̃01
> 775 95 30 KHACHATRY...16BK CMS jets+6ET ,Tstop1,mχ̃01 <200GeV
> 620 95 30 KHACHATRY...16BK CMS jets+6ET , Tstop2, mχ̃01=0 GeV
> 800 95 31 KHACHATRY...16BS CMS jets+6ET , Tstop1, mχ̃01=0 GeV
> 316 95 32 KHACHATRY...16Y CMS 1 or 2 soft ℓ± + jets + 6ET ,Tstop3,mt̃−mχ̃01=25 GeV
> 250 95 33 AAD 15CJ ATLS B(t̃ →  χ̃01)+B(t̃ → b f f ′ χ̃01)= 1, mt̃−mχ̃01 = 10 GeV
> 270 95 33 AAD 15CJ ATLS t̃ →  χ̃01, mt̃ − m

χ̃01=80 GeVnone, 200{700 95 33 AAD 15CJ ATLS t̃ → t χ̃01, mχ̃01 = 0
> 500 95 33 AAD 15CJ ATLS B(t̃ → t χ̃01) + B(t̃ → b χ̃±1 )= 1, χ̃±1 → W (∗) χ̃01, mχ̃±1= 2m

χ̃01 , mχ̃01 < 160 GeV
> 600 95 33 AAD 15CJ ATLS t̃2 → Z t̃1, mt̃1 − m

χ̃01 = 180GeV, m
χ̃01 = 0

> 600 95 33 AAD 15CJ ATLS t̃2 → h t̃1, mt̃1 − m
χ̃01 = 180GeV, m

χ̃01 = 0none, 172.5{191 95 34 AAD 15J ATLS t̃ → t χ̃01, mχ̃01 = 1 GeV
> 450 95 35 KHACHATRY...15AF CMS t̃ → t χ̃01, mχ̃01 = 0, mt̃ > mt+ m

χ̃01
> 560 95 36 KHACHATRY...15AH CMS t̃ → t χ̃01, mχ̃01 = 0, mt̃ > mt+ m

χ̃01
> 250 95 37 KHACHATRY...15AH CMS t̃ →  χ̃01, mt̃−mχ̃01 <10 GeVnone, 200{350 95 38 KHACHATRY...15L CMS t̃ → qq, RPV, λ′′312 6= 0none, 200{385 95 38 KHACHATRY...15L CMS t̃ → qb, RPV, λ′′323 6= 0
> 730 95 39 KHACHATRY...15X CMS t̃ → t χ̃01, mχ̃01 = 100 GeV,mt̃ > mt + m

χ̃01none 400{645 95 39 KHACHATRY...15X CMS t̃ → t χ̃01 or t̃ → b χ̃±1 , m
χ̃01= 100 GeV, m

χ̃±1 − m
χ̃01 =5 GeVnone 270{645 95 40 AAD 14AJ ATLS ≥ 4 jets + 6ET , t̃1 → t χ̃01,m

χ̃01 < 30 GeVnone 250{550 95 40 AAD 14AJ ATLS ≥ 4 jets + 6ET , B(t̃1 → b χ̃±1 )= 50 %, m
χ̃±1 = 2 m

χ̃01 ,m
χ̃01 < 60 GeVnone 210{640 95 41 AAD 14BD ATLS ℓ± + jets + 6ET , t̃1 → t χ̃01,m
χ̃01 = 0 GeV

> 500 95 41 AAD 14BD ATLS ℓ± + jets + 6ET , t̃1 → b χ̃±1 ,m
χ̃±1 = 2 m

χ̃01 , 100 GeV <m
χ̃01 < 150 GeVnone 150{445 95 42 AAD 14F ATLS ℓ± ℓ∓ �nal state, t̃1 → b χ̃±1 ,mt̃1 − m

χ̃±1 = 10 GeV, m
χ̃01= 1 GeVnone 215{530 95 42 AAD 14F ATLS ℓ± ℓ∓ �nal state, t̃1 → t χ̃01,m

χ̃01 = 1 GeV
> 270 95 43 AAD 14T ATLS t̃1 →  χ̃01, mχ̃01 = 200 GeV

> 240 95 43 AAD 14T ATLS t̃1 →  χ̃01,mt̃1−mχ̃01 <85 GeV
> 255 95 43 AAD 14T ATLS t̃1 → b f f ′ χ̃01, mt̃1− m

χ̃01 ≈mb
> 400 95 44 CHATRCHYAN14AH CMS jets + 6ET , t̃ → t χ̃01 simpli�edmodel, m

χ̃01 = 50 GeV45 CHATRCHYAN14R CMS ≥ 3ℓ±, t̃ → (b χ̃±1 /t χ̃01),
χ̃±1 → (qq′ /ℓν) χ̃01, χ̃01 →(H /Z)G̃ , GMSB, naturalhiggsino NLSP senario

> 740 95 46 KHACHATRY...14T CMS τ + b-jets, RPV, LQD, λ′333 6=0, t̃ → τ b simpli�ed model
> 580 95 46 KHACHATRY...14T CMS τ + b-jets, RPV, LQD, λ′3jk 6=0 (j 6= =3), t̃ → χ̃± b,

χ̃± → qq τ± simpli�edmodel
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 850 95 47 AABOUD 17AF ATLS 2ℓ+jets+b-jets+ 6ET , Tstop6,m

χ̃01 = 0
> 800 95 48 AABOUD 17AF ATLS 2ℓ+jets+b-jets+ 6ET , Tstop7with 100% deays via Z ,m

χ̃01 = 50 GeV
> 880 95 49 AABOUD 17AF ATLS 2ℓ+jets+b-jets+ 6ET , Tstop7with 100% deays via higgs,m

χ̃01 = 50 GeV50 AABOUD 17AY ATLS jets+ 6ET , pMSSM-inspired
> 230 ROLBIECKI 15 THEO WW xsetion, t̃1 → bW χ̃01,mt̃1 ≃ mb + mW + m

χ̃01
> 600 95 51 AAD 14B ATLS Z+b 6ET , t̃2 → Z t̃1, t̃1 →t χ̃01, mχ̃01 < 200 GeV
> 540 95 51 AAD 14B ATLS Z+b 6ET , t̃1 → t χ̃01, χ̃01 →Z G̃ , natural GMSB, 100 GeV

< m
χ̃01 < mt̃1−10 GeV

> 360 95 52 CHATRCHYAN14U CMS t̃1 → b χ̃±1 r, χ̃±1 → f f ′ χ̃01,
χ̃01 → H G̃ simpli�ed model,m
χ̃±1 − m

χ̃01 = 5 GeV,GMSB
> 215 95 CZAKON 14 t̃ → tχ01, mχ01 < 10 GeV53 KHACHATRY...14C CMS t̃2 → H t̃1 or t̃2 → Z t̃1 sim-pli�ed model1 SIRUNYAN 18B searhed in 35.9 fb−1 of pp ollisions at √

s = 13 TeV for the pairprodution of third-generation squarks in events with jets and large 6ET . No signi�antexess above the Standard Model expetations is observed. Limits are set on the sbottommass in the Tsbot1 simpli�ed model, see their Figure 5, and on the stop mass in theTstop4 simpli�ed model, see their Figure 6.2 SIRUNYAN 18C searhed in 35.9 fb−1 of pp ollisions at √
s = 13 TeV for the pairprodution of top squarks in events with two oppositely harged leptons (eletrons ormuons), jets identi�ed as originating from a b-quark and large 6ET . No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the stop mass inthe Tstop1, Tstop2 and Tstop11 simpli�ed models, see their Figures 11 and 12. TheTstop1 and Tstop2 results are ombined with omplementary searhes in the all-hadroniand single lepton hannels, see their Figures 13 and 14.3 SIRUNYAN 18D searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events on-taining identi�ed hadronially deaying top quarks, no leptons, and 6ET . No signi�antexess above the Standard Model expetations is observed. Limits are set on the stopmass in the Tstop1 simpli�ed model, see their Figure 8, and on the gluino mass in theTglu3A, Tglu3B, Tglu3C and Tglu3E simpli�ed models, see their Figure 9.4AABOUD 17AJ searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twosame-sign or three leptons, jets and large missing transverse momentum. No signi�antexess above the Standard Model expetations is observed. Limits up to 700 GeV areset on the top squark mass in Tstop11 simpli�ed models, assuming m

χ̃01 = mt̃ − 275GeV and m
χ̃02 = m

χ̃01 + 100 GeV. See their Figure 4(e).5AABOUD 17AX searhed in 36 fb−1 of pp ollisions at√s= 13 TeV for events ontainingtwo jets identi�ed as originating from b-quarks and large missing transverse momentum,with or without leptons. No exess of events above the expeted level of Standard Modelbakground was found. Exlusion limits at 95% C.L. are set on the masses of top squarks.Assuming 50% BR for Tstop1 and Tstop2 simpli�ed models, a t̃1 mass below 880 (860)GeV is exluded for m
χ̃01 = 0 (<250) GeV. See their Fig. 7(b).6AABOUD 17AY searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withat least four jets and large missing transverse momentum. No signi�ant exess abovethe Standard Model expetations is observed. Limits in the range 250{1000 GeV areset on the top squark mass in Tstop1 simpli�ed models. For the �rst time, additionalonstraints are set for the region mt̃1 ∼ mt + m

χ̃01 , with exlusion of the t̃1 massrange 235{590 GeV. See their Figure 8.7AABOUD 17AY searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events with atleast four jets and large missing transverse momentum. No signi�ant exess above theStandard Model expetations is observed. Limits in the range 450-850 GeV are set onthe top squark mass in a mixture of Tstop1 and Tstop2 simpli�ed models with BR=50%and assuming m
χ̃±1 − m

χ̃01 = 1 GeV and m
χ01 < 240GeV. Constraints are given forvarious values of the BR. See their Figure 9.8AABOUD 17BE searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twoopposite-harge leptons (eletrons and muons) and large missing transverse momentum.No signi�ant exess above the Standard Model expetations is observed. Limits up to720 GeV are set on the top squark mass in Tstop1 simpli�ed models, assuming masslessneutralinos. See their Figure 9 (2-body area).



1846184618461846Searhes Partile ListingsSupersymmetri Partile Searhes9AABOUD 17BE searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twoopposite-harge leptons (eletrons and muons) and large missing transverse momentum.No signi�ant exess above the Standard Model expetations is observed. Limits up to400 GeV are set on the top squark mass in Tstop3 simpli�ed models, assumingmt̃1−mχ̃01= 40 GeV. See their Figure 9 (4-body area).10AABOUD 17BE searhed in 36.1 fb−1 of pp ollisions at √
s = 13 TeV for eventswith two opposite-harge leptons (eletrons and muons) and large missing transversemomentum. No signi�ant exess above the Standard Model expetations is observed.Limits up to 430 GeV are set on the top squark mass in Tstop1 simpli�ed models wheretop quarks are o�shell, assuming mt̃1−mχ̃01 lose to the W mass. See their Figure 9(3-body area).11AABOUD 17BE searhed in 36.1 fb−1 of pp ollisions at √
s = 13 TeV for eventswith two opposite-harge leptons (eletrons and muons) and large missing transversemomentum. No signi�ant exess above the Standard Model expetations is observed.Limits up to 700 GeV are set on the top squark mass in Tstop2 simpli�ed models,assuming mt̃1−mχ̃±1 = 10 GeV and massless neutralinos. See their Figure 10.12KHACHATRYAN 17 searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventsontaining four or more jets, no more than one lepton, and missing transverse momentum,using the razor variables (MR and R2) to disriminate between signal and bakgroundproesses. No evidene for an exess over the expeted bakground is observed. Limitsare derived on the stop mass in the Tstop1 simpli�ed model, see Fig. 17.13KHACHATRYAN 17AD searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventsontaining at least four jets (inluding b-jets), missing transverse momentum and taggedtop quarks. No evidene for an exess over the expeted bakground is observed. Topsquark masses in the range 250{740 GeV and neutralino masses up to 240 GeV areexluded at 95% C.L. See Fig. 12.14KHACHATRYAN 17AD searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventsontaining at least four jets (inluding b-jets), missing transverse momentum and taggedtop quarks. No evidene for an exess over the expeted bakground is observed. Limitsare derived on the t̃ mass in simpli�ed models that are a mixture of Tstop1 and Tstop2with branhing frations 50% for eah of the two deay modes: top squark masses of upto 610 GeV and neutralino masses up to 190 GeV are exluded at 95% C.L. The χ̃±1 andthe χ̃01 are assumed to be nearly degenerate in mass, with a 5 GeV di�erene betweentheir masses. See Fig. 12.15KHACHATRYAN 17P searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith one or more jets and large 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Limits are set on the gluino mass in the Tglu1A, Tglu2A,Tglu3A, Tglu3B, Tglu3C and Tglu3D simpli�ed models, see their Figures 7 and 8. Limitsare also set on the squark mass in the Tsqk1 simpli�ed model, see their Fig. 7, and onthe sbottom mass in the Tsbot1 simpli�ed model, see Fig. 8. Finally, limits are set onthe stop mass in the Tstop1, Tstop3, Tstop4, Tstop6 and Tstop7 simpli�ed models, seeFig. 8.16KHACHATRYAN 17S searhed in 18.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining multiple jets and missing transverse momentum, using the αT variable todisriminate between signal and bakground proesses. No evidene for an exess overthe expeted bakground is observed. Limits are derived on the stop mass in the Tstop4model: for �m = mt̃ − m

χ̃01 equal to 10 and 80 GeV, masses of stop below 240 and260 GeV are exluded, respetively. See their Fig.3.17KHACHATRYAN 17S searhed in 18.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining multiple jets and missing transverse momentum, using the αT variable todisriminate between signal and bakground proesses. No evidene for an exess overthe expeted bakground is observed. Limits are derived on the stop mass in the Tstop3model: for �m = mt̃ − m
χ̃01 equal to 10 and 80 GeV, masses of stop below 225 and130 GeV are exluded, respetively. See their Fig.3.18KHACHATRYAN 17S searhed in 18.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining multiple jets and missing transverse momentum, using the αT variable todisriminate between signal and bakground proesses. No evidene for an exess overthe expeted bakground is observed. Limits are derived on the stop mass in the Tstop2model: assuming m

χ̃±1 = 0.25 mt̃ + 0.75 m
χ̃01 , masses of stop up to 325 GeV andmasses of the neutralino up to 225 GeV are exluded. See their Fig.3.19KHACHATRYAN 17S searhed in 18.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining multiple jets and missing transverse momentum, using the αT variable todisriminate between signal and bakground proesses. No evidene for an exess overthe expeted bakground is observed. Limits are derived on the stop mass in the Tstop2model: assuming m

χ̃±1 = 0.75 mt̃ + 0.25 m
χ̃01 , masses of stop up to 400 GeV areexluded for low neutralino masses. See their Fig.3.20KHACHATRYAN 17S searhed in 18.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining multiple jets and missing transverse momentum, using the αT variable todisriminate between signal and bakground proesses. No evidene for an exess overthe expeted bakground is observed. Limits are derived on the stop mass in the Tstop1model: assuming masses of stop up to 500 GeV and masses of the neutralino up to 105GeV are exluded. See their Fig.3.21 SIRUNYAN 17AS searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events witha single lepton (eletron or muon), jets, and large 6ET . No signi�ant exess above theStandard Model expetations is observed. Limits are set on the stop mass in the Tstop1,Tstop2 and Tstop8 simpli�ed models, see their Figures 5, 6 and 7.22 SIRUNYAN 17AT searhed in 35.9 fb−1 of pp ollisions at √

s = 13 TeV for diretprodution of top squarks in events with jets and large 6ET . No signi�ant exess abovethe Standard Model expetations is observed. Limits are set on the stop mass in theTstop1, Tstop2 , Tstop3, Tstop4, Tstop8 and Tstop10 simpli�ed models, see theirFigures 9 to 14.23 SIRUNYAN 17AZ searhed in 35.9 fb−1 of pp ollisions at √
s = 13 TeV for eventswith one or more jets and large 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Limits are set on the gluino mass in the Tglu1A, Tglu2A,Tglu3A simpli�ed models, see their Figures 6. Limits are also set on the squark mass inthe Tsqk1 simpli�ed model (for single light squark and for 8 degenerate light squarks),on the sbottom mass in the Tsbot1 simpli�ed model and on the stop mass in the Tstop1simpli�ed model, see their Fig. 7. Finally, limits are set on the stop mass in the Tstop2,Tstop4 and Tstop8 simpli�ed models, see Fig. 8.

24 SIRUNYAN 17K searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for diret produ-tion of stop or sbottom pairs in events with multiple jets and signi�ant 6ET . A seondsearh also requires an isolated lepton and is ombined with the all-hadroni searh. Nosigni�ant exess above the Standard Model expetations is observed. Limits are set onthe stop mass in the Tstop1, Tstop8 and Tstop4 simpli�ed models, see their Figures 7, 8and 9 (for the Tstop4 limits, only the results of the all-hadroni searh are used). Limitsare also set on the sbottom mass in the Tsbot1 simpli�ed model, see Fig. 10 (also here,only the results of the all-hadroni searh are used).25 SIRUNYAN 17P searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events withmultiple jets and large 6ET . No signi�ant exess above the Standard Model expetationsis observed. Limits are set on the gluino mass in the Tglu1A, Tglu1C, Tglu2A, Tglu3Aand Tglu3D simpli�ed models, see their Fig. 12. Limits are also set on the squark massin the Tsqk1 simpli�ed model, on the stop mass in the Tstop1 simpli�ed model, and onthe sbottom mass in the Tsbot1 simpli�ed model, see Fig. 13.26AABOUD 16D searhed in 3.2 fb−1 of pp ollisions at √
s = 13 TeV in events withan energeti jet and large missing transverse momentum. The results are interpreted as95% C.L. limits on mass of stop deaying into a harm-quark and the lightest neutralinoin senarios with mt̃1− m

χ̃01 between 5 and 20 GeV. See their Fig. 5.27AABOUD 16J searhed in 3.2 fb−1 of pp ollisions at √s = 13 TeV in �nal states withone isolated eletron or muon, jets, and missing transverse momentum. For the diretstop pair prodution model where the stop deays via top and lightest neutralino, theresults exlude at 95% C.L. stop masses between 745 GeV and 780 GeV for a massless
χ̃01. See their Fig. 8.28AAD 16AY searhed in 20 fb−1 of pp ollisions at √s = 8 TeV for events with either twohadronially deaying tau leptons, one hadronially deaying tau and one light lepton, ortwo light leptons. No signi�ant exess over the Standard Model expetation is found.Exlusion limits at 95% C.L. on the mass of top squarks deaying via τ̃ to a nearlymassless gravitino are plaed depending on mτ̃ whih is ranging from the 87 GeV LEPlimit to mt̃1 . See their Figs. 9 and 10.29KHACHATRYAN 16AV searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventswith one or two isolated leptons, hadroni jets, b-jets and 6ET . No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the stop mass inthe Tstop1 and Tstop2 simpli�ed models, see Fig. 11.30KHACHATRYAN 16BK searhed in 18.9 fb−1 of pp ollisions at √s = 8 TeV for eventswith hadroni jets and 6ET . No signi�ant exess above the Standard Model expetationsis observed. Limits are set on the stop mass in the Tstop1 and Tstop2 simpli�ed models,see Fig. 16.31KHACHATRYAN 16BS searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith at least one energeti jet , no isolated leptons, and signi�ant 6ET , using the trans-verse mass variable MT2 to disriminate between signal and bakground proesses. Nosigni�ant exess above the Standard Model expetations is observed. Limits are set onthe stop mass in the Tstop1 simpli�ed model, see Fig. 11 and Table 3.32KHACHATRYAN 16Y searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventswith one or two soft isolated leptons, hadroni jets, and 6ET . No signi�ant exess abovethe Standard Model expetations is observed. Limits are set on the stop mass in theTstop3 simpli�ed model, see Fig. 3.33AAD 15CJ searhed in 20 fb−1 of pp ollisions at √

s = 8 TeV for evidene of thirdgeneration squarks by ombining a large number of searhes overing various �nal states.Stop deays with and without harginos in the deay hain are onsidered and summariesof all ATLAS Run 1 searhes for diret stop prodution an be found in Fig. 4 (nointermediate harginos) and Fig. 7 (intermediate harginos). Limits are set on stopmasses in ompressed mass regions regions, with B(t̃ →  χ̃01) + B(t̃ → b f f ′ χ̃01) =1, see Fig. 5. Limits are also set on stop masses assuming that both the deay t̃ →t χ̃01 and t̃ → b χ̃±1 are possible, with both their branhing rations summing up to 1,assuming χ̃±1 → W (∗) χ̃01 and m
χ̃±1 = 2 m

χ̃01 , see Fig. 6. Limits on the mass of thenext-to-lightest stop t̃2, deaying either to Z t̃1, h t̃1 or t χ̃01, are also presented, see Figs.9 and 10.Interpretations in the pMSSM are also disussed, see Figs 13{15.34AAD 15J interpreted the measurement of spin orrelations in t t prodution using 20.3fb−1 of pp ollisions at √s = 8 TeV in exlusion limits on the pair prodution of light t̃1squarks with masses similar to the top quark mass. The t̃1 is assumed to deay throught̃1 → t χ̃01 with predominantly right-handed top and a 100% branhing ratio. The dataare found to be onsistent with the Standard Model expetations and masses betweenthe top quark mass and 191 GeV are exluded, see their Fig. 235KHACHATRYAN 15AF searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the transverse mass variableMT2 to disriminate between signal and bakground proesses. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the stop mass insimpli�ed models where the deay t̃ → t χ̃01 takes plae with a branhing ratio of 100%,see Fig. 12. See also Table 5. Exlusions in the CMSSM, assuming tanβ = 30, A0 =
−2 max(m0, m1/2) and µ > 0, are also presented, see Fig. 15.36KHACHATRYAN 15AH searhed in 19.4 or 19.7 fb−1 of pp ollisions at √s = 8 TeVfor events ontaining either a fully reonstruted top quark, or events ontaining dijetsrequiring one or both jets to originate from b-quarks, or events ontaining a mono-jet.No signi�ant exess above the Standard Model expetations is observed. Limits are seton the stop mass in simpli�ed models where the deay t̃ → t χ̃01 takes plae with abranhing ratio of 100%, see Fig. 9. Limits are also set in simpli�ed models where thedeays t̃ → t χ̃01 and t̃ → b χ̃±1 , with m

χ̃±1 - m
χ̃01 = 5 GeV, eah take plae with abranhing ratio of 50%, see Fig. 10, or with other frations, see Fig. 11. Finally, limitsare set in a simpli�ed model where the deay t̃ →  χ̃01 takes plae with a branhingratio of 100%, see Figs. 9, 10 and 11.37KHACHATRYAN 15AH searhed in 19.4 or 19.7 fb−1 of pp ollisions at √s = 8 TeVfor events ontaining either a fully reonstruted top quark, or events ontaining dijetsrequiring one or both jets to originate from b-quarks, or events ontaining a mono-jet.No signi�ant exess above the Standard Model expetations is observed. Limits are seton the stop mass in simpli�ed models where the deay t̃ → t χ̃01 takes plae with abranhing ratio of 100%, see Fig. 9. Limits are also set in simpli�ed models where thedeays t̃ → t χ̃01 and t̃ → b χ̃±1 , with m

χ̃±1 − m
χ̃01 = 5 GeV, eah take plae with abranhing ratio of 50%, see Fig. 10, or with other frations, see Fig. 11. Finally, limits



1847184718471847See key on page 885 SearhesPartile ListingsSupersymmetri Partile Searhesare set in a simpli�ed model where the deay t̃ →  χ̃01 takes plae with a branhingratio of 100%, see Figs. 9, 10, and 11.38KHACHATRYAN 15L searhed in 19.4 fb−1 of pp ollisions at √
s = 8 TeV for pairprodution of heavy resonanes deaying to pairs of jets in four jet events. No signi�antexess above the Standard Model expetations is observed. Limits are set on the stopmass in R-parity-violating supersymmetry models where t̃ → qq (λ′′312 6= 0), see Fig.6 (top) and t̃ → qb (λ′′323 6= 0), see Fig. 6 (bottom).39KHACHATRYAN 15X searhed in 19.3 fb−1 of pp ollisions at √s = 8 TeV for eventswith at least two energeti jets, at least one of whih is required to originate from a bquark, possibly a lepton, and signi�ant 6ET , using the razor variables (MR and R2) todisriminate between signal and bakground proesses. No signi�ant exess above theStandard Model expetations is observed. Limits are set on the stop mass in simpli�edmodels where the deay t̃ → t χ̃01 and the deay t̃ → b χ̃±1 , with m

χ̃±1 − m
χ̃01 = 5GeV, take plae with branhing ratios varying between 0 and 100%, see Figs. 15, 16 and17.40AAD 14AJ searhed in 20.1 fb−1 of pp ollisions at √s = 8 TeV for events ontainingfour or more jets and large missing transverse momentum. No exess of events abovethe expeted level of Standard Model bakground was found. Exlusion limits at 95%C.L. are set on the masses of third-generation squarks in simpli�ed models whih eitherassume that the deay t̃1 → t χ̃01 takes plae 100% of the time, see Fig. 8, or that thisdeay takes plae 50% of the time, while the deay t̃1 → b χ̃±1 takes plae the other50% of the time, see Fig. 9.41AAD 14BD searhed in 20 fb−1 of pp ollisions at √

s = 8 TeV for events ontainingone isolated lepton, jets and large missing transverse momentum. No exess of eventsabove the expeted level of Standard Model bakground was found. Exlusion limits at95% C.L. are set on the masses of third-generation squarks in simpli�ed models whiheither assume that the deay t̃1 → t χ̃01 takes plae 100% of the time, see Fig. 15, orthe deay t̃1 → b χ̃±1 takes plae 100% of the time, see Fig. 16{22. For the mixeddeay senario, see Fig. 23.42AAD 14F searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events ontainingtwo leptons (e or µ), and possibly jets and missing transverse momentum. No exessof events above the expeted level of Standard Model bakground was found. Exlusionlimits at 95% C.L. are set on the masses of third-generation squarks in simpli�ed modelswhih either assume that the deay t̃1 → b χ̃±1 takes plae 100% of the time, see Figs.14{17 and 20, or that the deay t̃1 → t χ̃01 takes plae 100% of the time, see Figs. 18and 19.43AAD 14T searhed in 20.3 fb−1 of pp ollisions at √
s = 8 TeV for monojet-like and-tagged events. No exess of events above the expeted level of Standard Model bak-ground was found. Exlusion limits at 95% C.L. are set on the masses of third-generationsquarks in simpli�ed models whih assume that the deay t̃1 →  χ̃01 takes plae 100% ofthe time, see Fig. 9 and 10. The results of the monojet-like analysis are also interpretedin terms of stop pair prodution in the four-body deay t̃1 → b f f ′ χ̃01, see Fig. 11.44CHATRCHYAN 14AH searhed in 4.7 fb−1 of pp ollisions at √

s = 7 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the razor variables (MR andR2) to disriminate between signal and bakground proesses. A seond analysis requiresat least one of the jets to be originating from a b-quark. No signi�ant exess above theStandard Model expetations is observed. Limits are set on sbottom masses in simpli�edmodels where the deay t̃ → t χ̃01 takes plae with a branhing ratio of 100%, see Figs.28 and 29. Exlusions in the CMSSM, assuming tanβ = 10, A0 = 0 and µ >0, are alsopresented, see Fig. 26.45CHATRCHYAN 14R searhed in 19.5 fb−1 of pp ollisions at √
s = 8 TeV for eventswith at least three leptons (eletrons, muons, taus) in the �nal state. No signi�antexess above the Standard Model expetations is observed. Limits are set on the stopmass in a natural higgsino NLSP simpli�ed model (GMSB) where the deay t̃ → b χ̃±1 ,with χ̃±1 → (qq′ /ℓν)H, Z G̃ , takes plae with a branhing ratio of 100% (the partilesbetween brakets have a soft pT spetrum), see Figs. 4{6.46KHACHATRYAN 14T searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventswith τ -leptons and b-quark jets, possibly with extra light-avour jets. No exess abovethe Standard Model expetations is observed. Limits are set on stop masses in RPVSUSY models with LQD ouplings, in two simpli�ed models. In the �rst model, thedeay t̃ → τ b is onsidered, with λ′333 6= 0, see Fig. 3. In the seond model, the deayt̃ → χ̃± b, with the subsequent deay χ̃± → qq τ± is onsidered, with λ′3jk 6= 0 andthe mass splitting between the top squark and the harging hosen to be 100 GeV, seeFig. 4.47AABOUD 17AF searhed in 36 fb−1 of pp ollisions at √s = 13 TeV for evidene of topsquarks in events ontaining 2 leptons, jets, b-jets and 6ET . In Tstop6 model, assumingm

χ̃01 = 0 GeV, t̃1 masses up to 850 GeV are exluded for m
χ̃02 > 200 GeV.48AABOUD 17AF searhed in 36 fb−1 of pp ollisions at √s = 13 TeV for evidene of t̃2in events ontaining 2 leptons, jets, b-jets and 6ET . In Tstop7 model, assuming m

χ̃01 =50 GeV and 100% deays via Z boson, t̃2 masses up to 800 GeV are exluded. Exlusionlimits are also shown as a funtion of the t̃2 branhing ratios in their Figure 7.49AABOUD 17AF searhed in 36 fb−1 of pp ollisions at √
s = 13 TeV for evidene oft̃2 in events ontaining 2 leptons, jets, b-jets and 6ET . In Tstop7 model, assuming m

χ̃01= 50 GeV and 100% deays via higgs boson, t̃2 masses up to 880 GeV are exluded.Exlusion limits are also shown as a funtion of the t̃2 branhing ratios in their Figure 7.50AABOUD 17AY searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withat least four jets and large missing transverse momentum. No signi�ant exess abovethe Standard Model expetations is observed. Limits are set on the top squark massassuming three pMSSM-inspired models. The �rst one, referred to as Higgsino LSPmodel, assumes m
χ̃±1 − m

χ̃01 = 5 GeV and m
χ̃02 − m

χ̃01 = 10 GeV, with a mixtureof deay modes as in Tstop1, Tstop2 and Tstop6. See their Figure 10. The seondand third models are referred to as Wino NLSP and well-tempered pMSSM models,respetively. See their Figure 11 and Figure 12, and text for details on assumptions.51AAD 14B searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events ontaininga Z boson, with or without additional leptons, plus jets originating from b-quarks andsigni�ant missing transverse momentum. No exess over the expeted SM bakground

is observed. Limits are derived in simpli�ed models featuring t̃2 prodution, with t̃2 →Z t̃1, t̃1 → t χ̃01 with a 100% branhing ratio, see Fig. 4, and in the framework ofnatural GMSB, see Fig. 6.52CHATRCHYAN 14U searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for evidene ofdiret pair prodution of top squarks, with Higgs bosons in the deay hain. The searhis performed using a seletion of events ontaining two Higgs bosons, eah deayingto a photon pair, missing transverse energy and possibly b-quark jets. No signi�antexesses over the expeted SM bakgrounds are observed. The results are interpreted inthe ontext of a \natural SUSY" simpli�ed model where the deays t̃1 → b χ̃±1 , with
χ̃±1 → f f ′ χ̃01, and χ̃01 → H G̃ , all happen with 100% branhing ratio, see Fig. 4.53KHACHATRYAN 14C searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for evideneof diret pair prodution of top squarks, with Higgs or Z -bosons in the deay hain. Thesearh is performed using a seletion of events ontaining leptons and b-quark jets. Nosigni�ant exesses over the expeted SM bakgrounds are observed. The results areinterpreted in the ontext of a simpli�ed model with pair prodution of a heavier top-squark mass eigenstate t̃2 deaying to a lighter top-squark eigenstate t̃1 via either t̃2 →H t̃1 or t̃2 → Z t̃1, followed in both ases by t̃1 → t χ̃01. The interpretation is performedin the region where the mass di�erene between the t̃1 and χ̃01 is approximately equalto the top-quark mass, whih is not probed by searhes for diret t̃1 pair prodution,see Figs. 5 and 6. The analysis exludes top squarks with masses mt̃2 < 575 GeV andmt̃1 < 400 GeV at 95% C.L.R-parity violating t̃ (Stop) mass limitR-parity violating t̃ (Stop) mass limitR-parity violating t̃ (Stop) mass limitR-parity violating t̃ (Stop) mass limitVALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>1200 95 1 AABOUD 17AI ATLS RPV, ≥ 1ℓ+ ≥ 8 jets, Tstop1with χ̃01 → t b s, λ′′323 ou-pling, m
χ̃01=500 GeVnone, 100{315 95 2 AAD 16AMATLS 2 large-radius jets, Tstop1RPV

• • • We do not use the following data for averages, �ts, limits, et. • • •
> 890 95 3 KHACHATRY...16AC CMS e+ e−+ ≥ 5 jets; t̃ → b χ̃±1 ;

χ̃±1 → ℓ± j j, RPV, λ′
ijk

>1000 95 3 KHACHATRY...16AC CMS µ+µ−+ ≥ 5 jets; t̃ → b χ̃±1 ;
χ̃±1 → ℓ± j j, RPV, λ′ijk

> 950 95 4 KHACHATRY...16BX CMS t̃ → t χ̃01, χ̃01 → ℓℓν, RPV,
λ121 or λ122 6= 0

> 790 95 5 KHACHATRY...15E CMS t̃1 → b ℓ, RPV, τ = 2 m1AABOUD 17AI searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withone or more isolated lepton, at least eight jets, either zero or many b-jets, for evideneof R-parity violating deays of the top squark. No signi�ant exess above the StandardModel expetations is observed. Limits up to 1.25 (1.10) TeV are set on the top squarkmass in R-parity-violating supersymmetry models where t̃1 deays for a bino LSP as:t̃ → t χ̃01 and for a higgsino LSP as t̃ → t χ̃01,2/b χ̃+1 . These is followed by the deaysthrough the non-zero λ′′323 oupling χ̃01,2 → t b s , χ̃±1 → bb s . See their Figure 10and text for details on model assumptions.2AAD 16AM searhed in 17.4 fb−1 of pp ollisions at √s = 8 TeV for events ontainingtwo large-radius hadroni jets. No deviation from the bakground predition is observed.Top squarks with masses between 100 and 315 GeV are exluded at 95% C.L. in thehypothesis that they both deay via R-parity violating oupling λ"323 to b- and s-quarks.See their Fig. 10.3KHACHATRYAN 16AC searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventswith low missing transverse momentum, two oppositely harged eletrons or muons, andat least �ve jets, at least one of whih is a b-jet, for evidene of R-parity violating,harging-mediated deays of the top squark. No signi�ant exess above the StandardModel expetations is observed. Limits are set on the stop mass in R-parity-violatingsupersymmetry models where t̃ → b χ̃±1 with χ̃±1 → ℓ± j j, λ′ijk 6= 0 (i ,j, k ≤ 2),and with mt̃ − m
χ̃±1 = 100 GeV, see Fig. 3.4KHACHATRYAN 16BX searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining 4 leptons oming from R-parity-violating deays of χ̃01 → ℓℓν with λ121 6=0 or λ122 6= 0. No exess over the expeted bakground is observed. Limits are derivedon the gluino, squark and stop masses, see Fig. 23.5KHACHATRYAN 15E searhed for long-lived partiles deaying to leptons in 19.7 fb−1of pp ollisions at √s = 8 TeV. Events were seleted with an eletron and muon withopposite harges and eah with transverse impat parameter values between 0.02 and2 m. Limits are set on SUSY benhmark models with pair prodution of top squarksdeaying into an eµ �nal state via RPV interations. See their Fig. 2Heavy g̃ (Gluino) mass limitHeavy g̃ (Gluino) mass limitHeavy g̃ (Gluino) mass limitHeavy g̃ (Gluino) mass limitFor mg̃ > 60{70 GeV, it is expeted that gluinos would undergo a asade deayvia a number of neutralinos and/or harginos rather than undergo a diret deay tophotinos as assumed by some papers. Limits obtained when diret deay is assumedare usually higher than limits when asade deays are inluded.Some earlier papers are now obsolete and have been omitted. They were last listedin our PDG 14 edition: K. Olive, et al. (Partile Data Group), Chinese Physis C38C38C38C38070001 (2014) (http://pdg.lbl.gov).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>2040 95 1 SIRUNYAN 18D CMS top quark (hadronially deaying)+ jets + 6ET , Tglu3A, mχ̃01 =0 GeV
>1930 95 1 SIRUNYAN 18D CMS top quark (hadronially deay-ing) + jets + 6ET , Tglu3B,mt̃1−mχ̃01 = 175 GeV, m

χ̃01= 200 GeV
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>1690 95 1 SIRUNYAN 18D CMS top quark (hadronially deay-ing) + jets + 6ET , Tglu3C,mt̃1−mχ̃01 = 20 GeV, m

χ̃01 =0 GeV
>1990 95 1 SIRUNYAN 18D CMS top quark (hadronially deaying)+ jets + 6ET , Tglu3E, mχ̃±1= m

χ̃01 + 5 GeV, m
χ̃01 = 100GeV

>2100 95 2 AABOUD 17AI ATLS RPV, ≥ 1ℓ+ ≥ 8 jets, Tglu3Aand χ̃01 → ud s , λ′′112 ou-pling, m
χ̃01=1000 GeV

>1650 95 3 AABOUD 17AI ATLS RPV, ≥ 1ℓ+ ≥ 8 jets, g̃ →t t̃ , t̃ → b s , λ′′323 oupling,mt̃=1000 GeV
>1800 95 4 AABOUD 17AI ATLS RPV, ≥ 1ℓ+ ≥ 8 jets, Tglu1Aand χ̃01 → qq l , λ′ oupling,m

χ̃01=1000 GeV
>1750 95 5 AABOUD 17AJ ATLS same-sign ℓ± ℓ± / 3 ℓ + jets +

6ET , Tglu3A, mχ̃01 = 100 GeV
>1570 95 6 AABOUD 17AJ ATLS same-sign ℓ± ℓ± / 3 ℓ + jets +

6ET , Tglu1E, mχ̃01 = 100 GeV
>1860 95 7 AABOUD 17AJ ATLS same-sign ℓ± ℓ± / 3 ℓ + jets +

6ET , Tglu1G, mχ̃01 = 200 GeV
>1800 95 8 AABOUD 17AJ ATLS RPV, same-sign ℓ± ℓ± / 3 ℓ +jets + 6ET , Tglu3A, λ′′112 ou-pling, m

χ̃01 = 50 GeV
>1750 95 9 AABOUD 17AJ ATLS RPV, same-sign ℓ± ℓ± / 3 ℓ +jets + 6ET , Tglu1A and χ̃01 →qq ℓ, λ′ oupling
>1450 95 10 AABOUD 17AJ ATLS RPV, same-sign ℓ± ℓ± / 3 ℓ +jets + 6ET , g̃ → t t̃1 andt̃1 → s d, λ′′321 oupling
>1450 95 11 AABOUD 17AJ ATLS RPV, same-sign ℓ± ℓ± / 3 ℓ +jets + 6ET , g̃ → t t̃1 andt̃1 → bd, λ′′313 oupling
> 400 95 12 AABOUD 17AJ ATLS RPV, same-sign ℓ± ℓ± / 3 ℓ +jets + 6ET , d̃R → t b (t s),

λ′′313 (λ′′321) oupling
>2100 95 13 AABOUD 17AR ATLS 1ℓ+jets+ 6ET , Tglu1B, m

χ̃01 = 0GeV
>1740 95 14 AABOUD 17AR ATLS 1ℓ+jets+ 6ET , Tglu1E, m

χ̃01 = 0GeV
>1800 95 15 AABOUD 17AY ATLS jets+ 6ET , Tglu3A, mt̃1−mχ̃01 =5 GeV
>1800 95 16 AABOUD 17AZ ATLS ≥ 7 jets+ 6ET , large R-jetsand/or b-jets, Tglu1E, m

χ̃01= 100 GeV
>1540 95 17 AABOUD 17AZ ATLS ≥ 7 jets+ 6ET , large R-jetsand/or b-jets, Tglu3A, m

χ̃01= 0 GeVnone 625{1375 95 18 AABOUD 17AZ ATLS RPV, ≥ 7 jets+ 6ET , large R-jetsand/or b-jets, g̃ → t t̃1 andt̃1 → b s , λ′′323 oupling
>1340 95 19 AABOUD 17N ATLS 2 same-avor, opposite-sign ℓ +jets + 6ET , Tglu1H, mχ̃01 = 0GeV
>1310 95 20 AABOUD 17N ATLS 2 same-avor, opposite-sign ℓ +jets + 6ET , Tglu1H, mχ̃02 =(mg̃+mχ̃01)/2, mχ̃01 < 400GeV
>1700 95 21 AABOUD 17N ATLS 2 same-avor, opposite-sign ℓ +jets + 6ET , Tglu1G, mχ̃01 ∼1 GeV
>1400 95 22 KHACHATRY...17 CMS jets+6ET ,Tglu1A,m

χ̃01=200GeV
>1650 95 22 KHACHATRY...17 CMS jets+6ET ,Tglu2A,m

χ̃01=200 GeV
>1600 95 22 KHACHATRY...17 CMS jets+6ET ,Tglu3A,m

χ̃01=200GeV
>1550 95 23 KHACHATRY...17AD CMS jets+b-jets+6ET , Tglu3A, m

χ̃01 =0 GeV
>1450 95 24 KHACHATRY...17AD CMS jets+b-jets+6ET , Tglu3C, 200 <m

χ̃01 < 400 GeV
>1570 95 25 KHACHATRY...17AS CMS 1ℓ, Tglu3A, m

χ̃01 < 600 GeV
>1500 95 25 KHACHATRY...17AS CMS 1ℓ, Tglu3A, m

χ̃01 < 775 GeV
>1400 95 25 KHACHATRY...17AS CMS 1ℓ, Tglu1B, m

χ̃±1 = (mg̃ +m
χ̃01)/2, mχ̃01 < 725 GeVnone1050{1350 95 25 KHACHATRY...17AS CMS 1ℓ, Tglu1B, m

χ̃±1 = (mg̃ +m
χ̃01)/2, mχ̃01 < 850 GeV

>1175 95 26 KHACHATRY...17AWCMS ≥ 3ℓ±, 2 jets, Tglu3A, m
χ̃01 = 0GeV

> 825 95 26 KHACHATRY...17AWCMS ≥ 3ℓ±, 2 jets, Tglu1C, m
χ̃±1= (mg̃ + m

χ̃01)/2, mχ̃01 = 0GeV
>1350 95 27 KHACHATRY...17P CMS 1 or more jets+ 6ET , Tglu1A,m

χ̃01 = 0 GeV
>1545 95 27 KHACHATRY...17P CMS 1 or more jets+ 6ET , Tglu2A,m

χ̃01 = 0 GeV
>1120 95 27 KHACHATRY...17P CMS 1 or more jets+ 6ET , Tglu3A,m

χ̃01 = 0 GeV
>1300 95 27 KHACHATRY...17P CMS 1 or more jets+ 6ET , Tglu3D,m

χ̃±1 = m
χ̃01 + 5 GeV, m

χ̃01= 100 GeV
> 780 95 27 KHACHATRY...17P CMS 1 or more jets+ 6ET , Tglu3B,mt̃1−mχ̃01 = 175 GeV, m

χ̃01= 50 GeV
> 790 95 27 KHACHATRY...17P CMS 1 or more jets+ 6ET , Tglu3C,mt̃1−mχ̃01 = 20 GeV, m

χ̃01= 0 GeV
>1650 95 28 KHACHATRY...17V CMS 2 γ + 6ET , GGM, Tglu4B, anyNLSP massnone 600{650 95 29 KHACHATRY...17Y CMS g̃ → qqqqq, RPV, λ′′212 ou-pling, mq̃ = 100 GeVnone 600{1030 95 29 KHACHATRY...17Y CMS g̃ → qqqqq, RPV, λ′′212 ou-pling, mq̃ = 900 GeVnone 600{650 95 29 KHACHATRY...17Y CMS g̃ → qqqqb, RPV, λ′′213 ou-pling, mq̃ = 100 GeVnone 600{1080 95 29 KHACHATRY...17Y CMS g̃ → qqqqb, RPV, λ′′213 ou-pling, mq̃ = 900 GeVnone 600{680 95 29 KHACHATRY...17Y CMS g̃ → qqqbb, RPV, λ′′212 ou-pling, mq̃ = 100 GeVnone 600{1080 95 29 KHACHATRY...17Y CMS g̃ → qqqbb, RPV, λ′′212 ou-pling, mq̃ = 900 GeVnone 600{650 95 29 KHACHATRY...17Y CMS g̃ → qqbbb, RPV, λ′′213 ou-pling, mq̃ = 100 GeVnone 600{1100 95 29 KHACHATRY...17Y CMS g̃ → qqbbb, RPV, λ′′213 ou-pling, mq̃ = 900 GeV
>1900 95 30 SIRUNYAN 17AF CMS 1ℓ+jets+b-jets+ 6ET , Tglu3A,m

χ̃01 = 0 GeV
>1600 95 30 SIRUNYAN 17AF CMS 1ℓ+jets+b-jets+ 6ET , Tglu3B,mt̃1 − m

χ̃01 = 175 GeV, m
χ̃01= 50 GeV

>1800 95 31 SIRUNYAN 17AY CMS γ + jets+6ET , Tglu4B, mχ̃01 = 0GeV
>1600 95 31 SIRUNYAN 17AY CMS γ + jets+6ET , Tglu4A, mχ̃01 = 0GeV
>1860>1860>1860>1860 95 32 SIRUNYAN 17AZ CMS ≥ 1 jets + 6ET , Tglu1A, mχ̃01 =0 GeV
>2025 95 32 SIRUNYAN 17AZ CMS ≥ 1 jets+ 6ET , Tglu2A, m

χ̃01 = 0GeV
>1900 95 32 SIRUNYAN 17AZ CMS ≥ 1 jets+ 6ET , Tglu3A, m

χ̃01 = 0GeV
>1825 95 33 SIRUNYAN 17P CMS jets+6ET , Tglu1A, mχ̃01 = 0 GeV
>1950 95 33 SIRUNYAN 17P CMS jets+6ET , Tglu2A, mχ̃01 = 0 GeV
>1960 95 33 SIRUNYAN 17P CMS jets+6ET , Tglu3A, mχ̃01 = 0 GeV
>1800 95 33 SIRUNYAN 17P CMS jets+6ET , Tglu1C, mχ̃±1 = m

χ̃02= (mg̃+mχ̃01)/2, mχ̃01 = 0GeV
>1870 95 33 SIRUNYAN 17P CMS jets+6ET , Tglu3D, mχ̃±1 = m

χ̃01+ 5 GeV, m
χ̃01 = 1000 GeV

>1520 95 34 SIRUNYAN 17S CMS same-sign ℓ± ℓ± + jets + 6ET ,Tglu3A, m
χ̃01 = 0 GeV

>1200 95 34 SIRUNYAN 17S CMS same-sign ℓ± ℓ± + jets + 6ET ,Tglu3D, m
χ̃±1 = m

χ̃01 + 5GeV, m
χ̃01 = 100 GeV

>1370 95 34 SIRUNYAN 17S CMS same-sign ℓ± ℓ± + jets + 6ET ,Tglu3B, mt̃1−mχ̃01 = 175GeV, m
χ̃01 = 50 GeV

>1180 95 34 SIRUNYAN 17S CMS same-sign ℓ± ℓ± + jets + 6ET ,Tglu3C, mt̃1−mχ̃01 = 20 GeV,m
χ̃01 = 0 GeV

>1280 95 34 SIRUNYAN 17S CMS same-sign ℓ± ℓ± + jets + 6ET ,Tglu1B, m
χ̃±1 = (mg̃ +m

χ̃01)/2, mχ̃01 = 0 GeV
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>1300 95 34 SIRUNYAN 17S CMS same-sign ℓ± ℓ± + jets + 6ET ,Tglu1B, mt̃1−mχ̃01 = 20 GeV,m

χ̃01 = 100 GeV
>1570 95 35 AABOUD 16AC ATLS ≥ 2 jets + 1 or 2 τ + 6ET ,Tglu1F, m

χ̃01 = 100 GeV
>1460 95 36 AABOUD 16J ATLS 1 ℓ± + ≥ 4 jets + 6ET , Tglu3C,mt̃1−mχ̃01 = 5 GeV
>1650 95 37 AABOUD 16M ATLS 2 γ + 6ET , Tglu1D, any NLSPmass
>1510 95 38 AABOUD 16N ATLS ≥ 4 jets + 6ET , Tglu1A, mχ̃01 =0 GeV
>1500 95 39 AABOUD 16N ATLS ≥ 4 jets + 6ET , Tglu1B, mχ̃±1 =(mg̃+mχ̃01)/2, mχ̃01=200GeV
>1780 95 40 AAD 16AD ATLS 0ℓ, ≥ 3 b-jets + 6ET , Tglu2A,m

χ̃01 < 800 GeV
>1760 95 41 AAD 16AD ATLS 1ℓ, ≥ 3 b-jets + 6ET , Tglu3A,m

χ̃01 < 700 GeV
>1300 95 42 AAD 16BB ATLS 2 same-sign/3ℓ + jets + 6ET ,Tglu1D, m

χ̃01 < 600 GeV
>1100 95 42 AAD 16BB ATLS 2 same-sign/3ℓ + jets + 6ET ,Tglu1E, m

χ̃01 < 300 GeV
>1200 95 42 AAD 16BB ATLS 2 same-sign /3ℓ + jets + 6ET ,Tglu3A, m

χ̃01 < 600 GeV
>1600 43 AAD 16BG ATLS 1ℓ, ≥ 4 jets, 6ET , Tglu1B,m

χ̃±1 = (mg̃ + m
χ̃01)/2,m

χ̃01= 100 GeV
>1400 95 44 AAD 16V ATLS ≥ 7 to ≥ 10 jets + 6ET , Tglu1E,m

χ̃01 < 200 GeV
>1400 95 44 AAD 16V ATLS ≥ 7 to ≥ 10 jets + 6ET ,pMSSM M1 = 60 GeV, M2= 3 TeV, tanβ=10, µ < 0
>1100 95 45 KHACHATRY...16AMCMS boosted W+b, Tglu3C, mt̃1 −m

χ̃01 <80GeV,m
χ̃01 <400GeV

> 700 95 45 KHACHATRY...16AMCMS boosted W+b, Tglu3B, mt̃1 −m
χ̃01=175 GeV, m

χ̃01=0 GeV
>1050 95 46 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±, Tglu3A,m

χ̃01 < 800 GeV
>1300 95 46 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±,Tglu3A,m

χ̃01=0
>1140 95 46 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±, Tglu3B, mt̃ −m

χ̃01 = 20 GeV, m
χ̃01 = 0

> 850 95 46 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±, Tglu3B, mt̃−m
χ̃01=20 GeV,m

χ̃01 <700 GeV
> 950 95 46 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±, Tglu3D, m

χ̃±1= m
χ̃01 + 5 GeV

>1100 95 46 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±,Tglu1B,m
χ̃±1 =0.5(mg̃+mχ̃01),mχ̃01 <400GeV

> 830 95 46 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±,Tglu1B,m
χ̃±1 =0.5(mg̃+mχ̃01),mχ̃01 <700GeV

>1300 95 46 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±, Tglu3B, mt̃ −m
χ̃01 = mt , mχ̃01 = 0

>1050 95 46 KHACHATRY...16BJ CMS same-sign ℓ± ℓ±, Tglu3B, mt̃ −m
χ̃01 = mt , mχ̃01 < 800 GeV

>1725 95 47 KHACHATRY...16BS CMS jets + 6ET , Tglu1A, mχ̃01 = 0
>1750 95 47 KHACHATRY...16BS CMS jets + 6ET , Tglu2A, mχ̃01 = 0
>1550 95 47 KHACHATRY...16BS CMS jets + 6ET , Tglu3A, mχ̃01 = 0
>1030 95 48 KHACHATRY...16BX CMS g̃ → t b s , RPV, λ′′332 oupling
>1280 95 49 KHACHATRY...16BY CMS opposite-sign ℓ± ℓ±, Tglu4C,m

χ̃01 = 1000 GeV
>1030 95 49 KHACHATRY...16BY CMS opposite-sign ℓ± ℓ±, Tglu4C,m

χ̃01 = 0 GeV
>1440 95 50 KHACHATRY...16V CMS jets + 6ET , Tglu1A, mχ̃01 = 0
>1600 95 50 KHACHATRY...16V CMS jets + 6ET , Tglu2A, mχ̃01 = 0
>1550 95 50 KHACHATRY...16V CMS jets + 6ET , Tglu3A, mχ̃01 = 0
>1450 95 50 KHACHATRY...16V CMS jets + 6ET , Tglu1C, mχ̃01 = 0
> 820 95 51 AAD 15BG ATLS GGM, g̃ → q q̃ Z G̃ , tanβ = 30,

µ > 600 GeV
> 850 95 51 AAD 15BG ATLS GGM, g̃ → q q̃ Z G̃ , tanβ = 1.5,

µ > 450 GeV
>1150 95 52 AAD 15BV ATLS general RPC g̃ deays, m

χ̃01 <100 GeV

> 700 95 53 AAD 15BX ATLS g̃ → X χ̃01, independent of mχ̃01
>1290 95 54 AAD 15CA ATLS ≥ 2 γ + 6ET , GGM, bino-likeNLSP, any NLSP mass
>1260 95 54 AAD 15CA ATLS ≥ 1 γ + b-jets + 6ET , GGM,higgsino-bino admix. NLSPand µ <0, m(NLSP)>450 GeV
>1140 95 54 AAD 15CA ATLS ≥ 1 γ + jets + 6ET , GGM,higgsino-bino admixture NLSP,all µ >0
>1225 95 55 KHACHATRY...15AF CMS g̃ → qq χ̃01, mχ̃01 = 0
>1300 95 55 KHACHATRY...15AF CMS g̃ → bb χ̃01, mχ̃01 = 0
>1225 95 55 KHACHATRY...15AF CMS g̃ → t t χ̃01, mχ̃01 = 0
>1550 95 55 KHACHATRY...15AF CMS CMSSM, tanβ=30, mg̃=mq̃,A0=−2max(m0,m1/2), µ >0
>1150 95 55 KHACHATRY...15AF CMS CMSSM, tanβ=30,A0=−2max(m0,m1/2), µ >0
>1280 95 56 KHACHATRY...15I CMS g̃ → t t̃ χ̃01, mχ̃01 = 0
>1310 95 57 KHACHATRY...15X CMS g̃ → bb χ̃01, mχ̃01 = 100 GeV
>1175 95 57 KHACHATRY...15X CMS g̃ → t t χ̃01, mχ̃01 = 100 GeV
>1330 95 58 AAD 14AE ATLS jets + 6ET , g̃ → qq χ̃01 simpli�edmodel, m

χ̃01 = 0 GeV
>1700 95 58 AAD 14AE ATLS jets + 6ET , mSUGRA/CMSSM,mq̃ = mg̃
>1090 95 59 AAD 14AG ATLS τ + jets + 6ET , natural GaugeMediation
>1600 95 59 AAD 14AG ATLS τ + jets + 6ET , mGMSB, Mmess= 250 GeV, N5 = 3, µ > 0,Cgrav = 1
>1350 95 60 AAD 14X ATLS ≥ 4ℓ±, g̃ → qq χ̃01, χ̃01 →

ℓ± ℓ∓ ν, RPV
> 640 95 61 AAD 14X ATLS ≥ 4ℓ±, g̃ → qq χ̃01, χ̃01 →

ℓ± ℓ∓ G̃ , tanβ = 30, GGM
>1000 95 62 CHATRCHYAN14AH CMS jets + 6ET , g̃ → qq χ̃01 simpli�edmodel, m

χ̃01 = 50 GeV
>1350 95 62 CHATRCHYAN14AH CMS jets + 6ET , CMSSM, mg̃ = mq̃
>1000 95 63 CHATRCHYAN14AH CMS jets + 6ET , g̃ → bb χ̃01 simpli�edmodel, m

χ̃01 = 50 GeV
>1000 95 64 CHATRCHYAN14AH CMS jets + 6ET , g̃ → t t χ̃01 simpli�edmodel, m

χ̃01 = 50 GeV
>1160 95 65 CHATRCHYAN14I CMS jets + 6ET , g̃ → qq χ̃01 simpli�edmodel, m

χ̃01 < 100 GeV
>1130 95 65 CHATRCHYAN14I CMS multijets + 6ET , g̃ → t t χ̃01 sim-pli�ed model, m

χ̃01 < 100GeV
>1210 95 65 CHATRCHYAN14I CMS multijets + 6ET , g̃ →qqW /Z χ̃01 simpli�ed model,m

χ̃01 < 100 GeV
>1260 95 66 CHATRCHYAN14N CMS 1ℓ±+ jets + ≥ 2b-jets, g̃ →t tχ01 simpli�ed model,m

χ01=0 GeV, mt̃ > mg̃
> 650 95 67 CHATRCHYAN14P CMS g̃ → j j j, RPVnone 200{835 95 67 CHATRCHYAN14P CMS g̃ → b j j, RPV68 CHATRCHYAN14R CMS ≥ 3ℓ±, (g̃ / q̃) → q ℓ± ℓ∓ G̃simpli�ed model, GMSB, slep-ton o-NLSP senario69 CHATRCHYAN14R CMS ≥ 3ℓ±, g̃ → t t χ̃01 simpli�edmodel
• • • We do not use the following data for averages, �ts, limits, et. • • •
>1600 95 70 AABOUD 17AZ ATLS ≥ 7 jets+ 6ET , large R-jetsand/or b-jets, pMSSM, m

χ̃±1= 200 GeV
>1600 95 71 KHACHATRY...16AY CMS 1ℓ± + jets + b-jets + 6ET ,Tglu3A, m

χ̃01 = 0 GeV
> 500 95 72 KHACHATRY...16BT CMS 19-parameter pMSSM model,global Bayesian analysis, atprior
>1400 95 73 KHACHATRY...16BX CMS g̃ → qq χ̃01, χ̃01 → ℓℓν, RPV,

λ121 or λ122 6= 0, m
χ̃01 >400 GeV95 74 AAD 15AB ATLS g̃ → S̃ g , τ = 1 m, S̃ → S G̃and S → g g , BR = 100%95 75 AAD 15AI ATLS ℓ± + jets + 6ET

>1600 95 52 AAD 15BV ATLS pMSSM, M1 = 60 GeV, mq̃ <1500 GeV
>1280 95 52 AAD 15BV ATLS mSUGRA, m0 > 2 TeV
>1100 95 52 AAD 15BV ATLS via τ̃ , natural GMSB, all mτ̃
>1330 95 52 AAD 15BV ATLS jets + 6ET , g̃ → qq χ̃01, mχ̃01 =1 GeV
>1500 95 52 AAD 15BV ATLS jets + 6ET , g̃ → q̃ q, q̃ → q χ̃01,m

χ̃01 = 1 GeV
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>1650 95 52 AAD 15BV ATLS jets + 6ET , mg̃ = mq̃ , mχ̃01 = 1GeV
> 850 95 52 AAD 15BV ATLS jets + 6ET , g̃ → g χ̃01, mχ̃01 <550 GeV
>1270 95 52 AAD 15BV ATLS jets + 6ET , g̃ → qqW χ̃01, mχ̃01= 100 GeV
>1150 95 52 AAD 15BV ATLS jets + ℓ± ℓ±, g̃ → qqW Z χ̃01,m

χ̃01 = 100 GeV
>1320 95 52 AAD 15BV ATLS jets + ℓ± ℓ±, g̃ deays via slep-tons, m

χ̃01 = 100 GeV
>1220 95 52 AAD 15BV ATLS τ , q̃ deays via staus, m

χ̃01 = 100GeV
>1310 95 52 AAD 15BV ATLS b-jets, g̃ → t t χ̃01, mχ̃01 < 400GeV
>1220 95 52 AAD 15BV ATLS b-jets, g̃ → t̃1 t and t̃1 → t χ̃01,mT1 < 1000 GeV
>1180 95 52 AAD 15BV ATLS b-jets, g̃ → t̃1 t and t̃1 →b χ̃±1 , mT1 < 1000 GeV,m

χ̃01 = 60 GeV
>1260 95 52 AAD 15BV ATLS b-jets, g̃ → t̃1 t and g̃ →  χ̃01
> 880 95 52 AAD 15BV ATLS jets, g̃ → t̃1 t and t̃1 → s b,RPV, 400 < mt̃1 < 1000 GeV
>1200 95 52 AAD 15BV ATLS b-jets, g̃ → b̃1 b and b̃1 →b χ̃01, mb̃1 < 1000 GeV
>1250 95 52 AAD 15BV ATLS b-jets, g̃ → bb χ̃01, mχ̃01 < 400GeVnone,750{1250 95 52 AAD 15BV ATLS b-jets, g̃ deay via o�shell t̃1 andb̃1, mχ̃01 < 500 GeV76 AAD 15CB ATLS ℓ, g̃ → (e /µ)qq, RPV, benh-mark gluino, neutralino masses
> 600 95 76 AAD 15CB ATLS ℓℓ/Z , g̃ → (e e /µµ/e µ)qq,RPV, m

χ̃01 = 400 GeV and 0.7
< τ

χ̃01 < 3× 105 mm
>1100 95 76 AAD 15CB ATLS jets, g̃ → qq χ̃01, χ̃01 → Z G̃ ,GGM, m

χ̃01 = 400 GeV and 3
< τ

χ̃01 < 500 mm
>1400 95 76 AAD 15CB ATLS jets or 6ET , g̃ → qq χ̃01, SplitSUSY, m

χ̃01 = 100 GeV and15 < τ < 300 mm
>1500 95 76 AAD 15CB ATLS 6ET , g̃ → qq χ̃01, Split SUSY,m

χ̃01 = 100 GeV and 20 <τ < 250 mm
>1000 95 77 AAD 15X ATLS ≥ 10 jets, g̃ → qq χ̃01, χ̃01 →qqq (RPV), m

χ̃01=500 GeV
> 917 95 77 AAD 15X ATLS ≥ 6,7 jets, g̃ → qqq, (light-quark, λ′′ ouplings, RPV)
> 929 95 77 AAD 15X ATLS ≥ 6,7 jets, g̃ → qqq, (b-quark,

λ
′′ ouplings, RPV)78 KHACHATRY...15AD CMS ℓ±ℓ∓ + jets + 6ET , GMSB, g̃ →qq Z G̃

>1300 95 79 KHACHATRY...15AZ CMS ≥ 2 γ, ≥ 1 jet, (Razor), bino-like NLSP, m
χ̃01 = 375 GeV

> 800 95 79 KHACHATRY...15AZ CMS ≥ 1 γ, ≥ 2 jet, wino-like NLSP,m
χ̃01 = 375 GeV

>1280 95 80 AAD 14AX ATLS ≥ 3 b-jets + 6ET , CMSSM
>1250 95 80 AAD 14AX ATLS ≥ 3 b-jets + 6ET , g̃ → b̃1 b χ̃01simpli�ed model, b̃1 → b χ̃01,m

χ̃01 = 60 GeV, mb̃1 < 900GeV
>1190 95 80 AAD 14AX ATLS ≥ 3 b-jets + 6ET , g̃ → t̃1 t χ̃01simpli�ed model, t̃1 → t χ̃01,m

χ̃01 = 60 GeV, mt̃1 < 1000GeV
>1180 95 80 AAD 14AX ATLS ≥ 3 b-jets + 6ET , g̃ → t̃1 t χ̃01simpli�ed model, t̃1 → b χ̃±1 ,m

χ̃±1 =2mχ̃01 , mχ̃01=60 GeV,mt̃1 <1000 GeV
>1250 95 80 AAD 14AX ATLS ≥ 3 b-jets + 6ET , g̃ → bb χ̃01simpli�ed model, m

χ̃01 < 400GeV
>1340 95 80 AAD 14AX ATLS ≥ 3 b-jets + 6ET , g̃ → t t χ̃01simpli�ed model, m

χ̃01 < 400GeV

>1300 95 80 AAD 14AX ATLS ≥ 3 b-jets + 6ET , g̃ → t b χ̃±1simpli�ed model, χ̃±1 →f f ′ χ̃01, mχ̃±1 −m
χ̃01 = 2 GeV,m

χ̃01 < 300 GeV
> 950 95 81 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, g̃ → t t χ̃01simpli�ed model
>1000 95 81 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, g̃ → t t̃1with t̃1 → b χ̃±1 simpli�edmodel, mt̃1 < 200 GeV, m

χ̃±1= 118 GeV, m
χ̃01 = 60 GeV

> 640 95 81 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, g̃ → t t̃1with t̃1 →  χ̃01 simpli�edmodel, mt̃1 = m
χ̃01 + 20 GeV

> 850 95 81 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, g̃ → t t̃1with t̃1 → b s simpli�edmodel, RPV
> 860 95 81 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, g̃ → qq′ χ̃±1 ,

χ̃±1 → W (∗)± χ̃01 simpli-�ed model, m
χ̃±1 = 2 m

χ̃01 ,m
χ̃01 < 400 GeV

>1040 95 81 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, g̃ → qq′ χ̃±1 ,
χ̃±1 → W (∗)± χ̃02, χ̃02 →Z(∗) χ̃01 simpli�ed model,m
χ̃01 < 520 GeV

>1200 95 81 AAD 14E ATLS ℓ± ℓ± (ℓ∓) + jets, g̃ →qq′ χ̃±1 /χ̃02, χ̃±1 → ℓ± ν χ̃01,
χ̃02 → ℓ± ℓ∓ (ν ν) χ̃01 simpli-�ed model

>1050 95 82 CHATRCHYAN14H CMS same-sign ℓ± ℓ±, g̃ → t t χ̃01simpli�ed model, massless χ̃01
> 900 95 83 CHATRCHYAN14H CMS same-sign ℓ± ℓ±, g̃ → qq′ χ̃±1 ,

χ̃±1 → W± χ̃01 simpli�edmodel, m
χ̃±1 = 0.5 mg̃ , mass-less χ̃01

>1050 95 84 CHATRCHYAN14H CMS same-sign ℓ± ℓ±, g̃ → b t χ̃±1 ,
χ̃±1 → W± χ̃01 simpli�edmodel, m

χ̃±1 = 300 GeV, m
χ̃01= 50 GeV

> 900 95 85 CHATRCHYAN14H same-sign ℓ± ℓ±, g̃ → t b s sim-pli�ed model, RPV1SIRUNYAN 18D searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events on-taining identi�ed hadronially deaying top quarks, no leptons, and 6ET . No signi�antexess above the Standard Model expetations is observed. Limits are set on the stopmass in the Tstop1 simpli�ed model, see their Figure 8, and on the gluino mass in theTglu3A, Tglu3B, Tglu3C and Tglu3E simpli�ed models, see their Figure 9.2AABOUD 17AI searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withone or more isolated lepton, at least eight jets, either zero or many b-jets, for evidene ofR-parity violating deays of the gluino. No signi�ant exess above the Standard Modelexpetations is observed. Limits up to 2.1 TeV are set on the gluino mass in R-parity-violating supersymmetry models as Tglu3A with LSP deay through the non-zero λ′′112oupling as χ̃01 → ud s . See their Figure 9.3AABOUD 17AI searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withone or more isolated lepton, at least eight jets, either zero or many b-jets, for evideneof R-parity violating deays of the gluino. No signi�ant exess above the StandardModel expetations is observed. Limits up to 1.65 TeV are set on the gluino mass inR-parity-violating supersymmetry models with g̃ → t t̃ , t̃ → b s through the non-zero
λ′′323 oupling. See their Figure 9.4AABOUD 17AI searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withone or more isolated lepton, at least eight jets, either zero or many b-jets, for evidene ofR-parity violating deays of the gluino. No signi�ant exess above the Standard Modelexpetations is observed. Limits up to 1.8 TeV are set on the gluino mass in R-parity-violating supersymmetry models as Tglu1A with the LSP deay through the non-zero λ′oupling as χ̃01 → qq ℓ. See their Figure 9.5AABOUD 17AJ searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twosame-sign or three leptons, jets and large missing transverse momentum. No signi�antexess above the Standard Model expetations is observed. Limits up to 1.75 TeV areset on the gluino mass in Tglu3A simpli�ed models in ase of o�-shell top squarks andfor m

χ̃01 = 100 GeV. See their Figure 4(a).6AABOUD 17AJ searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twosame-sign or three leptons, jets and large missing transverse momentum. No signi�antexess above the Standard Model expetations is observed. Limits up to 1.57 TeV areset on the gluino mass in Tglu1E simpli�ed models (2-step models) for m
χ̃01 = 100 GeV.See their Figure 4(b).7AABOUD 17AJ searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twosame-sign or three leptons, jets and large missing transverse momentum. No signi�antexess above the Standard Model expetations is observed. Limits up to 1.86 TeV areset on the gluino mass in Tglu1G simpli�ed models for m

χ̃01 = 200 GeV. See their Figure4().



1851185118511851See key on page 885 Searhes Partile ListingsSupersymmetri Partile Searhes8AABOUD 17AJ searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twosame-sign or three leptons, jets and large missing transverse momentum. No signi�antexess above the Standard Model expetations is observed. Limits up to 1.8 TeV areset on the gluino mass in R-parity-violating supersymmetry models as Tglu3A with LSPdeaying through the non-zero λ′′112 oupling as χ̃01 → ud s . See their Figure 5(d).9AABOUD 17AJ searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twosame-sign or three leptons, jets and large missing transverse momentum. No signi�antexess above the Standard Model expetations is observed. Limits up to 1.75 TeV areset on the gluino mass in R-parity-violating supersymmetry models as Tglu1A with LSPdeaying through the non-zero λ′ oupling as χ̃01 → qq ℓ. See their Figure 5().10AABOUD 17AJ searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twosame-sign or three leptons, jets and large missing transverse momentum. No signi�antexess above the Standard Model expetations is observed. Limits up to 1.45 TeV areset on the gluino mass in R-parity-violating supersymmetry models where g̃ → t t̃1 andt̃1 → s d through the non-zero λ′′321 oupling. See their Figure 5(b).11AABOUD 17AJ searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twosame-sign or three leptons, jets and large missing transverse momentum. No signi�antexess above the Standard Model expetations is observed. Limits up to 1.45 TeV areset on the gluino mass in R-parity-violating supersymmetry models where g̃ → t t̃1 andt̃1 → bd through the non-zero λ′′313 oupling. See their Figure 5(a).12AABOUD 17AJ searhed in 36.1 fb−1 of pp ollisions at√s= 13 TeV for events with twosame-sign or three leptons, jets and large missing transverse momentum. No signi�antexess above the Standard Model expetations is observed. Limits up to 400 GeV are seton the down type squark (d̃R mass in R-parity-violating supersymmetry models whered̃R → t b through the non-zero λ′′313 oupling or d̃R → t s through the non-zero λ′′321.See their Figure 5(e) and 5(f).13AABOUD 17AR searhed in 36.1 fb−1 of pp ollisions at √
s = 13 TeV for eventswith one isolated lepton, at least two jets and large missing transverse momentum. Nosigni�ant exess above the Standard Model expetations is observed. Limits up to 2.1TeV are set on the gluino mass in Tglu1B simpli�ed models, with x = (m

χ̃±1 −m
χ̃01) /(mg̃−mχ̃01) = 1/2.Similar limits are obtained for variable x and �xed neutralino mass,m

χ̃01 = 60 GeV. See their Figure 13.14AABOUD 17AR searhed in 36.1 fb−1 of pp ollisions at √
s = 13 TeV for eventswith one isolated lepton, at least two jets and large missing transverse momentum. Nosigni�ant exess above the Standard Model expetations is observed. Limits up to 1.74TeV are set on the gluino mass in Tglu1E simpli�ed model. Limits up to 1.7 TeV arealso set on pMSSM models leading to similar signal event topologies. See their Figure13.15AABOUD 17AY searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withat least four jets and large missing transverse momentum. No signi�ant exess abovethe Standard Model expetations is observed. Limits up to 1.8 TeV are set on the gluinomass in Tglu3A simpli�ed models assuming mt̃1 − m

χ̃01 = 5 GeV. See their Figure 13.16AABOUD 17AZ searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withat least seven jets and large missing transverse momentum. Seleted events are furtherlassi�ed based on the presene of large R-jets or b-jets and no leptons. No signi�antexess above the Standard Model expetations is observed. Limits up to 1.8 TeV are seton the gluino mass in Tglu1E simpli�ed models. See their Figure 6b.17AABOUD 17AZ searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withat least seven jets and large missing transverse momentum. Seleted events are furtherlassi�ed based on the presene of large R-jets or b-jets and no leptons. No signi�antexess above the Standard Model expetations is observed. Limits up to 1.54 TeV areset on the gluino mass in Tglu3A simpli�ed models. See their Figure 7a.18AABOUD 17AZ searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withat least seven jets and large missing transverse momentum. Seleted events are furtherlassi�ed based on the presene of large R-jets or b-jets and no leptons. No signi�antexess above the Standard Model expetations is observed. Limits are set for R-parityviolating deays of the gluino assuming g̃ → t t̃1 and t̃1 → b s through the non-zero
λ′′323 ouplings. The range 625{1375 GeV is exluded for mt̃1 = 400 GeV. See theirFigure 7b.19AABOUD 17N searhed in 14.7 fb−1 of pp ollisions at √

s = 13 TeV in �nal stateswith 2 same-avor, opposite-sign leptons (eletrons or muons), jets and large missingtransverse momentum. In Tglu1J models, gluino masses are exluded at 95% C.L. up to1300 GeV for m
χ̃01 = 0 GeV and m

χ̃02 = 1100 GeV. See their Fig. 12 for exlusion limitsas a funtion of m
χ̃02 . Limits are also presented assuming m

χ̃02 = m
χ̃01 + 100 GeV, seetheir Fig. 13.20AABOUD 17N searhed in 14.7 fb−1 of pp ollisions at √

s = 13 TeV in �nal stateswith 2 same-avor, opposite-sign leptons (eletrons or muons), jets and large missingtransverse momentum. In Tglu1H models, gluino masses are exluded at 95% C.L. upto 1310 GeV for m
χ̃01 < 400 GeV and assuming m

χ̃02 = (mg̃ + m
χ̃01)/2. See their Fig.15.21AABOUD 17N searhed in 14.7 fb−1 of pp ollisions at √

s = 13 TeV in �nal stateswith 2 same-avor, opposite-sign leptons (eletrons or muons), jets and large missingtransverse momentum. In Tglu1G models, gluino masses are exluded at 95% C.L. upto 1700 GeV for small m
χ̃01 . The results probe kinemati endpoints as small as m

χ̃02 −m
χ̃01 = (mg̃ − m

χ̃01)/2 = 50 GeV. See their Fig. 14.22KHACHATRYAN 17 searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventsontaining four or more jets, no more than one lepton, and missing transverse momentum,using the razor variables (MR and R2) to disriminate between signal and bakgroundproesses. No evidene for an exess over the expeted bakground is observed. Limitsare derived on the gluino mass in the Tglu1A, Tglu2A and Tglu3A simpli�ed models, seeFigs. 16 and 17. Also, assuming gluinos deay only via three-body proesses involvingthird-generation quarks plus a neutralino/hargino, and assuming m
χ̃±1 = m

χ̃01 + 5 GeV,a branhing ratio-independent limit on the gluino mass is given, see Fig. 16.23KHACHATRYAN 17AD searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventsontaining at least four jets (inluding b-jets), missing transverse momentum and taggedtop quarks. No evidene for an exess over the expeted bakground is observed. Gluinomasses up to 1550 GeV and neutralino masses up to 900 GeV are exluded at 95% C.L.See Fig. 13.

24KHACHATRYAN 17AD searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventsontaining at least four jets (inluding b-jets), missing transverse momentum and taggedtop quarks. No evidene for an exess over the expeted bakground is observed. Gluinomasses up to 1450 GeV and neutralino masses up to 820 GeV are exluded at 95% C.L.See Fig. 13.25KHACHATRYAN 17AS searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith a single eletron or muon and multiple jets. No signi�ant exess above the StandardModel expetations is observed. Limits are set on the gluino mass in the Tglu3A andTglu1B simpli�ed models, see their Fig. 7.26KHACHATRYAN 17AW searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith at least three harged leptons, in any ombination of eletrons and muons, andsigni�ant 6ET . No signi�ant exess above the Standard Model expetations is observed.Limits are set on the gluino mass in the Tglu3A and Tglu1C simpli�ed models, and onthe sbottom mass in the Tsbot2 simpli�ed model, see their Figure 4.27KHACHATRYAN 17P searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith one or more jets and large 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Limits are set on the gluino mass in the Tglu1A, Tglu2A,Tglu3A, Tglu3B, Tglu3C and Tglu3D simpli�ed models, see their Figures 7 and 8. Limitsare also set on the squark mass in the Tsqk1 simpli�ed model, see their Fig. 7, and onthe sbottom mass in the Tsbot1 simpli�ed model, see Fig. 8. Finally, limits are set onthe stop mass in the Tstop1, Tstop3, Tstop4, Tstop6 and Tstop7 simpli�ed models, seeFig. 8.28KHACHATRYAN 17V searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith two photons and large 6ET . No signi�ant exess above the Standard Model ex-petations is observed. Limits are set on the gluino and squark mass in the ontext ofgeneral gauge mediation models Tglu4B and Tsqk4, see their Fig. 4.29KHACHATRYAN 17Y searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining at least 8 or 10 jets, possibly b-tagged, oming from R-parity-violating deaysof supersymmetri partiles. No exess over the expeted bakground is observed. Limitsare derived on the gluino mass, assuming various RPV deay modes, see Fig. 7.30 SIRUNYAN 17AF searhed in 35.9 fb−1 of pp ollisions at √
s = 13 TeV for eventswith a single lepton (eletron or muon), jets, inluding at least one jet originating from ab-quark, and large 6ET . No signi�ant exess above the Standard Model expetations isobserved. Limits are set on the gluino mass in the Tglu3A and Tglu3B simpli�ed models,see their Figure 2.31 SIRUNYAN 17AY searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events withat least one photon, jets and large 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Limits are set on the gluino mass in the Tglu4A and Tglu4Bsimpli�ed models, and on the squark mass in the Tskq4A and Tsqk4B simpli�ed models,see their Figure 6.32 SIRUNYAN 17AZ searhed in 35.9 fb−1 of pp ollisions at √
s = 13 TeV for eventswith one or more jets and large 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Limits are set on the gluino mass in the Tglu1A, Tglu2A,Tglu3A simpli�ed models, see their Figures 6. Limits are also set on the squark mass inthe Tsqk1 simpli�ed model (for single light squark and for 8 degenerate light squarks),on the sbottom mass in the Tsbot1 simpli�ed model and on the stop mass in the Tstop1simpli�ed model, see their Fig. 7. Finally, limits are set on the stop mass in the Tstop2,Tstop4 and Tstop8 simpli�ed models, see Fig. 8.33 SIRUNYAN 17P searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events withmultiple jets and large 6ET . No signi�ant exess above the Standard Model expetationsis observed. Limits are set on the gluino mass in the Tglu1A, Tglu1C, Tglu2A, Tglu3Aand Tglu3D simpli�ed models, see their Fig. 12. Limits are also set on the squark massin the Tsqk1 simpli�ed model, on the stop mass in the Tstop1 simpli�ed model, and onthe sbottom mass in the Tsbot1 simpli�ed model, see Fig. 13.34 SIRUNYAN 17S searhed in 35.9 fb−1 of pp ollisions at √s = 13 TeV for events withtwo isolated same-sign leptons, jets, and large 6ET . No signi�ant exess above theStandard Model expetations is observed. Limits are set on the mass of the gluino massin the Tglu3A, Tglu3B, Tglu3C, Tglu3D and Tglu1B simpli�ed models, see their Figures5 and 6, and on the sbottom mass in the Tsbot2 simpli�ed model, see their Figure 6.35AABOUD 16AC searhed in 3.2 fb−1 of pp ollisions at √

s = 13 TeV in �nal stateswith hadroni jets, 1 or two hadronially deaying τ and 6ET . In Tglu1F, gluino massesare exluded at 95% C.L. up to 1570 GeV for neutralino masses of 100 GeV or below.Neutralino masses up to 700 GeV are exluded for all gluino masses between 800 GeVand 1500 GeV, while the strongest neutralino-mass exlusion of 750 GeV is ahievedfor gluino masses around 1400 GeV. See their Fig. 8. Limits are also presented in theontext of Gauge-Mediated Symmetry Breaking models: in this ase, values of � below92 TeV are exluded at the 95% CL, orresponding to gluino masses below 2000 GeV.See their Fig. 9.36AABOUD 16J searhed in 3.2 fb−1 of pp ollisions at √s = 13 TeV in �nal states withone isolated eletron or muon, hadroni jets, and 6ET . Gluino-mediated pair produtionof stops with a nearly mass-degenerate stop and neutralino are targeted and gluinomasses are exluded at 95% C.L. up to 1460 GeV. A 100% of stops deaying via harm+ neutralino is assumed. The results are also valid in ase of 4-body deays t̃1 →f f ′ b χ̃01. See their Fig. 8.37AABOUD 16M searhed in 3.2 fb−1 of pp ollisions at √
s = 13 TeV for events withtwo photons, hadroni jets and 6ET . No signi�ant exess above the Standard Modelexpetations is observed. Exlusion limits at 95% C.L. are set on gluino masses in thegeneral gauge-mediated SUSY breaking model (GGM), for bino-like NLSP. See theirFig. 3.38AABOUD 16N searhed in 3.2 fb−1 of pp ollisions at√s = 13 TeV for events ontaininghadroni jets, large 6ET , and no eletrons or muons. No signi�ant exess above theStandard Model expetations is observed. Gluino masses below 1510 GeV are exludedat the 95% C.L. in a simpli�ed model with only gluinos and the lightest neutralino. Seetheir Fig. 7b.39AABOUD 16N searhed in 3.2 fb−1 of pp ollisions at√s = 13 TeV for events ontaininghadroni jets, large 6ET , and no eletrons or muons. No signi�ant exess above theStandard Model expetations is observed. Gluino masses below 1500 GeV are exludedat the 95% C.L. in a simpli�ed model with gluinos deaying via an intermediate χ̃±1 totwo quarks, a W boson and a χ̃01, for mχ̃01 = 200 GeV. See their Fig 8.40AAD 16AD searhed in 3.2 fb−1 of pp ollisions at √s = 13 TeV for events ontainingseveral energeti jets, of whih at least three must be identi�ed as b-jets, large 6ET andno eletrons or muons. No signi�ant exess above the Standard Model expetations isobserved. For χ̃01 below 800 GeV, gluino masses below 1780 GeV are exluded at 95%C.L. for gluinos deaying via bottom squarks. See their Fig. 7a.



1852185218521852Searhes Partile ListingsSupersymmetri Partile Searhes41AAD 16AD searhed in 3.2 fb−1 of pp ollisions at √s = 13 TeV for events ontainingseveral energeti jets, of whih at least three must be identi�ed as b-jets, large 6ET andone eletron or muon. Large-radius jets with a high mass are also used to identify highlyboosted top quarks. No signi�ant exess above the Standard Model expetations isobserved. For χ̃01 below 700 GeV, gluino masses below 1760 GeV are exluded at 95%C.L. for gluinos deaying via top squarks. See their Fig. 7b.42AAD 16BB searhed in 3.2 fb−1 of pp ollisions at √s = 13 TeV for events with exatlytwo same-sign leptons or at least three leptons, multiple hadroni jets, b-jets, and 6ET .No signi�ant exess over the Standard Model expetation is found. Exlusion limitsat 95% C.L. are set on the gluino mass in various simpli�ed models (Tglu1D, Tglu1E,Tglu3A). See their Figs. 4.a, 4.b, and 4.d.43AAD 16BG searhed in 3.2 fb−1 of pp ollisions at √
s = 13 TeV in �nal states withone isolated eletron or muon, hadroni jets, and 6ET . The data agree with the SMbakground expetation in the six signal seletions de�ned in the searh, and the largestdeviation is a 2.1 standard deviation exess. Gluinos are exluded at 95% C.L. up to 1600GeV assuming they deay via the lightest hargino to the lightest neutralino as in themodel Tglu1B for m

χ̃01=100 GeV, assuming m
χ̃±1 =(mg̃ + m

χ̃01)/2. See their Fig. 6.44AAD 16V searhed in 3.2 fb−1 of pp ollisions at √
s = 13 TeV for events with 6ETvarious hadroni jet multipliities from ≥ 7 to ≥ 10 and with various b-jet multipliityrequirements. No signi�ant exess over the Standard Model expetation is found. Ex-lusion limits at 95% C.L. are set on the gluino mass in one simpli�ed model (Tglu1E)and a pMSSM-inspired model. See their Fig. 5.45KHACHATRYAN 16AM searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventswith highly boosted W -bosons and b-jets, using the razor variables (MR and R2) todisriminate between signal and bakground proesses. No signi�ant exess above theStandard Model expetations is observed. Limits are set on the gluino mass in the Tglu3Cand Tglu3B simpli�ed models, see Fig. 12.46KHACHATRYAN 16BJ searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith two isolated same-sign dileptons and jets in the �nal state. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the gluino massin the following simpli�ed models: Tglu3A and Tglu3D, see Fig. 4, Tglu3B and Tglu3C,see Fig. 5, and Tglu1B, see Fig. 7.47KHACHATRYAN 16BS searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith at least one energeti jet , no isolated leptons, and signi�ant 6ET , using the trans-verse mass variable MT2 to disriminate between signal and bakground proesses. Nosigni�ant exess above the Standard Model expetations is observed. Limits are set onthe gluino mass in the Tglu1A, Tglu2A and Tglu3A simpli�ed models, see Fig. 10 andTable 3.48KHACHATRYAN 16BX searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining 0 or 1 leptons and b-tagged jets, oming from R-parity-violating deays ofsupersymmetri partiles. No exess over the expeted bakground is observed. Limitsare derived on the gluino mass, assuming the RPV g̃ → t b s deay, see Fig. 7 and 10.49KHACHATRYAN 16BY searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith two opposite-sign, same-avour leptons, jets, and missing transverse momentum.No signi�ant exess above the Standard Model expetations is observed. Limits are seton the gluino mass in the Tglu4C simpli�ed model, see Fig. 4, and on sbottom massesin the Tsbot3 simpli�ed model, see Fig. 5.50KHACHATRYAN 16V searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith at least four energeti jets and signi�ant 6ET , no identi�ed isolated eletron ormuon or harged trak. No signi�ant exess above the Standard Model expetations isobserved. Limits are set on the gluino mass in the Tglu1A, Tglu1C, Tglu2A, and Tglu3Asimpli�ed models, see Fig. 8.51AAD 15BG searhed in 20.3 fb−1 of pp ollisions at √

s = 8 TeV for events withjets, missing ET , and two opposite-sign same avor isolated leptons featuring eithera kinemati edge, or a peak at the Z -boson mass, in the invariant mass spetrum.No evidene for a statistially signi�ant exess over the expeted SM bakgroundsare observed and 95% C.L. exlusion limits are derived in a GGM simpli�ed model ofgluino pair prodution where the gluino deays into quarks, a Z -boson, and a masslessgravitino LSP, see Fig. 12. Also, limits are set in simpli�ed models with slepton/sneutrinointermediate states, see Fig. 13.52AAD 15BV summarized and extended ATLAS searhes for gluinos and �rst- and seond-generation squarks in �nal states ontaining jets and missing transverse momentum,with or without leptons or b-jets in the √
s =8 TeV data set olleted in 2012. Thepaper reports the results of new interpretations and statistial ombinations of previouslypublished analyses, as well as new analyses. Exlusion limits at 95% C.L. are set on thegluino mass in several R-parity onserving models, leading to a generalized onstrainton gluino masses exeeding 1150 GeV for lightest supersymmetri partile masses below100 GeV. See their Figs. 10, 19, 20, 21, 23, 25, 26, 29-37.53AAD 15BX interpreted the results of a wide range of ATLAS diret searhes for super-symmetry, during the �rst run of the LHC using the √

s =7 TeV and √
s = 8 TeVdata set olleted in 2012, within the wider framework of the phenomenologial MSSM(pMSSM). The integrated luminosity was up to 20.3 fb−1. From an initial random sam-pling of 500 million pMSSM points, generated from the 19-parameter pMSSM, a totalof 310,327 model points with χ̃01 LSP were seleted eah of whih satis�es onstraintsfrom previous ollider searhes, preision measurements, old dark matter energy den-sity measurements and diret dark matter searhes. The impat of the ATLAS Run 1searhes on this spae was presented, onsidering the fration of model points surviving,after projetion into two-dimensional spaes of spartile masses. Good omplementarityis observed between di�erent ATLAS analyses, with almost all showing regions of uniquesensitivity. ATLAS searhes have good sensitivity at LSP mass below 800 GeV.54AAD 15CA searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events with one ormore photons, hadroni jets or b-jets and 6ET . No signi�ant exess above the StandardModel expetations is observed. Limits are set on gluino masses in the general gauge-mediated SUSY breaking model (GGM), for bino-like or higgsino-bino admixtures NLSP,see Fig. 8, 10, 1155KHACHATRYAN 15AF searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the transverse mass variableMT2 to disriminate between signal and bakground proesses. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the gluino massin simpli�ed models where the deay g̃ → qq χ̃01 takes plae with a branhing ratio of100%, see Fig. 13(a), or where the deay g̃ → bb χ̃01 takes plae with a branhing ratioof 100%, see Fig. 13(b), or where the deay g̃ → t t χ̃01 takes plae with a branhingratio of 100%, see Fig. 13(). See also Table 5. Exlusions in the CMSSM, assumingtanβ = 30, A0 = −2 max(m0, m1/2) and µ > 0, are also presented, see Fig. 15.

56KHACHATRYAN 15I searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventsin whih b-jets and four W -bosons are produed. Five individual searh hannels areombined (fully hadroni, single lepton, same-sign dilepton, opposite-sign dilepton, mul-tilepton). No signi�ant exess above the Standard Model expetations is observed.Limits are set on the gluino mass in a simpli�ed model where the deay g̃ → t t χ̃01 takesplae with a branhing ratio of 100%, see Fig. 5. Also a simpli�ed model with gluinosdeaying into on-shell top squarks is onsidered, see Fig. 6.57KHACHATRYAN 15X searhed in 19.3fb−1 of pp ollisions at √
s = 8 TeV for eventswith at least two energeti jets, at least one of whih is required to originate from ab quark, and signi�ant 6ET , using the razor variables (MR) and R2) to disriminatebetween signal and bakground proesses. No signi�ant exess above the StandardModel expetations is observed. Limits are set on the gluino mass in simpli�ed modelswhere the deay g̃ → bb χ̃01 and the deay g̃ → t t χ̃01 take plae with branhing ratiosvarying between 0, 50 and 100%, see Figs. 13 and 14.58AAD 14AE searhed in 20.3 fb−1 of pp ollisions at √

s = 8 TeV for strongly pro-dued supersymmetri partiles in events ontaining jets and large missing transversemomentum, and no eletrons or muons. No exess over the expeted SM bakgroundis observed. Exlusion limits are derived in simpli�ed models ontaining gluinos andsquarks, see Figures 5, 6 and 7. Limits are also derived in the mSUGRA/CMSSM withparameters tanβ = 30, A0 = −2 m0 and µ > 0, see their Fig. 8.59AAD 14AG searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events ontainingone hadronially deaying τ -lepton, zero or one additional light leptons (eletrons ormuons), jets and large missing transverse momentum. No exess of events above theexpeted level of Standard Model bakground was found. Exlusion limits at 95% C.L.are set in several SUSY senarios. For an interpretation in the minimal GMSB model,see their Fig. 8. For an interpretation in the mSUGRA/CMSSM with parameters tanβ= 30, A0 = −2 m0 and µ > 0, see their Fig. 9. For an interpretation in the frameworkof natural Gauge Mediation, see Fig. 10. For an interpretation in the bRPV senario,see their Fig. 11.60AAD 14X searhed in 20.3 fb−1 of pp ollisions at √
s = 8 TeV for events with atleast four leptons (eletrons, muons, taus) in the �nal state. No signi�ant exess abovethe Standard Model expetations is observed. Limits are set on the gluino mass in anR-parity violating simpli�ed model where the deay g̃ → qq χ̃01, with χ̃01 → ℓ± ℓ∓ ν,takes plae with a branhing ratio of 100%, see Fig. 8.61AAD 14X searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events with at leastfour leptons (eletrons, muons, taus) in the �nal state. No signi�ant exess above theStandard Model expetations is observed. Limits are set on the gluino mass in a generalgauge-mediation model (GGM) where the deay g̃ → qq χ̃01, with χ̃01 → ℓ± ℓ∓ G̃ ,takes plae with a branhing ratio of 100%, for two hoies of tanβ = 1.5 and 30, seeFig. 11. Also some onstraints on the higgsino mass parameter µ are disussed.62CHATRCHYAN 14AH searhed in 4.7 fb−1 of pp ollisions at √

s = 7 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the razor variables (MR andR2) to disriminate between signal and bakground proesses. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on sbottom massesin simpli�ed models where the deay g̃ → qq χ̃01 takes plae with a branhing ratio of100%, see Fig. 28. Exlusions in the CMSSM, assuming tanβ = 10, A0 = 0 and µ >0, are also presented, see Fig. 26.63CHATRCHYAN 14AH searhed in 4.7 fb−1 of pp ollisions at √
s = 7 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the razor variables (MR andR2) to disriminate between signal and bakground proesses. A seond analysis requiresat least one of the jets to be originating from a b-quark. No signi�ant exess above theStandard Model expetations is observed. Limits are set on sbottom masses in simpli�edmodels where the deay g̃ → bb χ̃01 takes plae with a branhing ratio of 100%, seeFigs. 28 and 29. Exlusions in the CMSSM, assuming tanβ = 10, A0 = 0 and µ > 0,are also presented, see Fig. 26.64CHATRCHYAN 14AH searhed in 4.7 fb−1 of pp ollisions at √
s = 7 TeV for eventswith at least two energeti jets and signi�ant 6ET , using the razor variables (MR andR2) to disriminate between signal and bakground proesses. A seond analysis requiresat least one of the jets to be originating from a b-quark. No signi�ant exess above theStandard Model expetations is observed. Limits are set on sbottom masses in simpli�edmodels where the deay g̃ → t t χ̃01 takes plae with a branhing ratio of 100%, seeFigs. 28 and 29. Exlusions in the CMSSM, assuming tanβ = 10, A0 = 0 and µ >0,are also presented, see Fig. 26.65CHATRCHYAN 14I searhed in 19.5 fb−1 of pp ollisions at √
s = 8 TeV for eventsontaining multijets and large 6ET . No exess over the expeted SM bakground isobserved. Exlusion limits are derived in simpli�ed models ontaining gluinos that deayvia g̃ → qq χ̃01 with a 100% branhing ratio, see Fig. 7b, or via g̃ → t t χ̃01 with a100% branhing ratio, see Fig. 7, or via g̃ → qqW /Z χ̃01, see Fig. 7d.66CHATRCHYAN 14N searhed in 19.3 fb−1 of pp ollisions at √
s = 8 TeV for eventsontaining a single isolated eletron or muon and multiple jets, at least two of whihare identi�ed as originating from a b-quark. No signi�ant exesses over the expetedSM bakgrounds are observed. The results are interpreted in three simpli�ed models ofgluino pair prodution with subsequent deay into virtual or on-shell top squarks, whereeah of the top squarks deays in turn into a top quark and a χ̃01, see Fig. 4. The modelsdi�er in whih masses are allowed to vary.67CHATRCHYAN 14P searhed in 19.4 fb−1 of pp ollisions at √
s = 8 TeV for three-jet resonanes produed in the deay of a gluino in R-parity violating supersymmetrimodels. No exess over the expeted SM bakground is observed. Assuming a 100%branhing ratio for the gluino deay into three light-avour jets, limits are set on theross setion of gluino pair prodution, see Fig. 7, and gluino masses below 650 GeV areexluded at 95% C.L. Assuming a 100% branhing ratio for the gluino deaying to oneb-quark jet and two light-avour jets, gluino masses between 200 GeV and 835 GeV areexluded at 95% C L.68CHATRCHYAN 14R searhed in 19.5 fb−1 of pp ollisions at √
s = 8 TeV for eventswith at least three leptons (eletrons, muons, taus) in the �nal state. No signi�antexess above the Standard Model expetations is observed. Limits are set on the gluinomass in a slepton o-NLSP simpli�ed model (GMSB) where the deay g̃ → q ℓ± ℓ∓ G̃takes plae with a branhing ratio of 100%, see Fig. 8.69CHATRCHYAN 14R searhed in 19.5 fb−1 of pp ollisions at √
s = 8 TeV for eventswith at least three leptons (eletrons, muons, taus) in the �nal state. No signi�antexess above the Standard Model expetations is observed. Limits are set on the gluinomass in a simpli�ed model where the deay g̃ → t t χ̃01 takes plae with a branhingratio of 100%, see Fig. 11.



1853185318531853See key on page 885 Searhes Partile ListingsSupersymmetri Partile Searhes70AABOUD 17AZ searhed in 36.1 fb−1 of pp ollisions at √s = 13 TeV for events withat least seven jets and large missing transverse momentum. Seleted events are furtherlassi�ed based on the presene of large R-jets or b-jets and no leptons. No signi�antexess above the Standard Model expetations is observed. Limits are set for pMSSMmodels with M1 = 60 GeV, tan(β) = 10, µ < 0 varying the soft-breaking parametersM3 and µ. Gluino masses up to 1600 GeV are exluded for m
χ̃±1 = 200 GeV. See theirFigure 6a and text for details on the model.71KHACHATRYAN 16AY searhed in 2.3 fb−1 of pp ollisions at √s = 13 TeV for eventswith one isolated high transverse momentum lepton (e or µ), hadroni jets of whih atleast one is identi�ed as oming from a b-quark, and large 6ET . No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the gluino massin the Tglu3A simpli�ed model, see Fig. 10, and in the Tglu3B model, see Fig. 11.72KHACHATRYAN 16BT performed a global Bayesian analysis of a wide range of CMSresults obtained with data samples orresponding to 5.0 fb−1 of pp ollisions at √s =7 TeV and in 19.5 fb−1 of pp ollisions at √s = 8 TeV. The set of searhes onsidered,both individually and in ombination, inludes those with all-hadroni �nal states, same-sign and opposite-sign dileptons, and multi-lepton �nal states. An interpretation wasgiven in a san of the 19-parameter pMSSM. No san points with a gluino mass lessthan 500 GeV survived and 98% of models with a squark mass less than 300 GeV wereexluded.73KHACHATRYAN 16BX searhed in 19.5 fb−1 of pp ollisions at √s = 8 TeV for eventsontaining 4 leptons oming from R-parity-violating deays of χ̃01 → ℓℓν with λ121 6=0 or λ122 6= 0. No exess over the expeted bakground is observed. Limits are derivedon the gluino, squark and stop masses, see Fig. 23.74AAD 15AB searhed for the deay of neutral, weakly interating, long-lived partiles in20.3 fb−1 of pp ollisions at √s = 8 TeV. Signal events require at least two reonstrutedverties possibly originating from long-lived partiles deaying to jets in the inner trakingdetetor and muon spetrometer. No signi�ant exess of events over the expetedbakground was found. Results were interpreted in Stealth SUSY benhmark modelswhere a pair of gluinos deay to long-lived singlinos, S̃ , whih in turn eah deay to alow-mass gravitino and a pair of jets. The 95% on�dene-level limits are set on theross setion × branhing ratio for the deay g̃ → S̃ g , as a funtion of the singlinoproper lifetime (τ). See their Fig. 10(f)75AAD 15AI searhed in 20 fb−1 of pp ollisions at √s = 8 TeV for events ontaining atleast one isolated lepton (eletron or muon), jets, and large missing transverse momen-tum. No exess of events above the expeted level of Standard Model bakground wasfound. Exlusion limits at 95% C.L. are set on the gluino mass in the CMSSM/mSUGRA,see Fig. 15, in the NUHMG, see Fig. 16, and in various simpli�ed models, see Figs.18{22.76AAD 15CB searhed for events ontaining at least one long-lived partile that deays ata signi�ant distane from its prodution point (displaed vertex, DV) into two leptonsor into �ve or more harged partiles in 20.3 fb−1 of pp ollisions at √s = 8 TeV. Thedilepton signature is haraterised by DV formed from at least two lepton andidates.Four di�erent �nal states were onsidered for the multitrak signature, in whih the DVmust be aompanied by a high-transverse momentum muon or eletron andidate thatoriginates from the DV, jets or missing transverse momentum. No events were observedin any of the signal regions. Results were interpreted in SUSY senarios involving R-parityviolation, split supersymmetry, and gauge mediation. See their Fig. 12{20.77AAD 15X searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for events ontaininglarge number of jets, no requirements on missing transverse momentum and no isolatedeletrons or muons. The sensitivity of the searh is enhaned by onsidering the numberof b-tagged jets and the salar sum of masses of large-radius jets in an event. Noevidene was found for exesses above the expeted level of Standard Model bakground.Exlusion limits at 95% C.L. are set on the gluino mass assuming the gluino deays tovarious quark avors, and for various neutralino masses. See their Fig. 11{16.78KHACHATRYAN 15AD searhed in 19.4 fb−1 of pp ollisions at √s = 8 TeV for eventswith two opposite-sign same avor isolated leptons featuring either a kinemati edge,or a peak at the Z -boson mass, in the invariant mass spetrum. No evidene for astatistially signi�ant exess over the expeted SM bakgrounds is observed and 95%C.L. exlusion limits are derived in a simpli�ed model of gluino pair prodution wherethe gluino deays into quarks, a Z -boson, and a massless gravitino LSP, see Fig. 9.79KHACHATRYAN 15AZ searhed in 19.7 fb−1 of pp ollisions at √s = 8 TeV for eventswith either at least one photon, hadroni jets and 6ET (single photon hannel) or withat least two photons and at least one jet and using the razor variables. No signi�antexess above the Standard Model expetations is observed. Limits are set on gluinomasses in the general gauge-mediated SUSY breaking model (GGM), for both a bino-likeand wino-like neutralino NLSP senario, see Fig. 8 and 9.80AAD 14AX searhed in 20.1 fb−1 of pp ollisions at√s= 8 TeV for the strong produtionof supersymmetri partiles in events ontaining either zero or at last one high high-pTlepton, large missing transverse momentum, high jet multipliity and at least three jetsidenti�ed as originating from b-quarks. No exess over the expeted SM bakground isobserved. Limits are derived in mSUGRA/CMSSM models with tanβ = 30, A0 = −2m0and µ > 0, see their Fig. 14. Also, exlusion limits in simpli�ed models ontaining gluinosand salar top and bottom quarks are set, see their Figures 12, 13.81AAD 14E searhed in 20.3 fb−1 of pp ollisions at √s = 8 TeV for strongly produedsupersymmetri partiles in events ontaining jets and two same-sign leptons or threeleptons. The searh also utilises jets originating from b-quarks, missing transverse mo-mentum and other variables. No exess over the expeted SM bakground is observed.Exlusion limits are derived in simpli�ed models ontaining gluinos and squarks, see Fig-ures 5 and 6. In the g̃ → qq′ χ̃±1 , χ̃±1 → W (∗)± χ̃02, χ̃02 → Z(∗) χ̃01 simpli�edmodel, the following assumptions have been made: m

χ̃±1 = 0.5 m
χ̃01 + mg̃ , mχ̃02 =0.5 (m

χ̃01 + m
χ̃±1 ), mχ̃01 < 520 GeV. In the g̃ → qq′ χ̃±1 , χ̃±1 → ℓ± ν χ̃01 or g̃ →qq′ χ̃02, χ̃02 → ℓ± ℓ∓ (ν ν) χ̃01 simpli�ed model, the following assumptions have beenmade: m

χ̃±1 = m
χ̃02 = 0.5 (m

χ̃01 + mg̃ ), mχ̃01 < 660 GeV. Limits are also derived inthe mSUGRA/CMSSM, bRPV and GMSB models, see their Fig. 8.82CHATRCHYAN 14H searhed in 19.5 fb−1 of pp ollisions at √
s = 8 TeV for eventswith two isolated same-sign dileptons and jets in the �nal state. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the gluino massin simpli�ed models where the deay g̃ → t t χ̃01 takes plae with a branhing ratio of100%, or where the deay g̃ → t̃ t, t̃ → t χ̃01 takes plae with a branhing ratio of100%, with varying mass of the χ̃01, or where the deay g̃ → b̃ b, b̃ → t χ̃±1 , χ̃±1 →

W± χ̃01 takes plae with a branhing ratio of 100%, with varying mass of the χ̃±1 , seeFig. 5.83CHATRCHYAN 14H searhed in 19.5 fb−1 of pp ollisions at √
s = 8 TeV for eventswith two isolated same-sign dileptons and jets in the �nal state. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the gluino massin simpli�ed models where the deay g̃ → qq′ χ̃±1 , χ̃±1 → W± χ̃01 takes plae with abranhing ratio of 100%, with varying mass of the χ̃±1 and χ̃01, see Fig. 7.84CHATRCHYAN 14H searhed in 19.5 fb−1 of pp ollisions at √
s = 8 TeV for eventswith two isolated same-sign dileptons and jets in the �nal state. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the gluino massin simpli�ed models where the deay g̃ → b t χ̃±1 , χ̃±1 → W± χ̃01 takes plae with abranhing ratio of 100%, for two hoies of m

χ̃±1 and �xed m
χ̃01 , see Fig. 6.85CHATRCHYAN 14H searhed in 19.5 fb−1 of pp ollisions at √

s = 8 TeV for eventswith two isolated same-sign dileptons and jets in the �nal state. No signi�ant exessabove the Standard Model expetations is observed. Limits are set on the gluino massin simpli�ed models where the R-parity violating deay g̃ → t b s takes plae with abranhing ratio of 100%, see Fig. 8.Long-lived g̃ (Gluino) mass limitLong-lived g̃ (Gluino) mass limitLong-lived g̃ (Gluino) mass limitLong-lived g̃ (Gluino) mass limitLimits on light gluinos (mg̃ < 5 GeV) were last listed in our PDG 14 edition: K. Olive,et al. (Partile Data Group), Chinese Physis C38C38C38C38 070001 (2014) (http://pdg.lbl.gov).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>1000 95 1 KHACHATRY...17AR CMS long-lived g̃ , RPV, g̃ → t b s,τ = 0.3 mm
>1300 95 1 KHACHATRY...17AR CMS long-lived g̃ , RPV, g̃ → t b s,τ = 1.0 mm
>1400 95 1 KHACHATRY...17AR CMS long-lived g̃ , RPV, g̃ → t b s,2 mm < τ < 30 mm
>1580 95 2 AABOUD 16B ATLS long-lived R-hadrons
> 740{1590 95 3 AABOUD 16C ATLS R-hadrons, Tglu1A, τ ≥ 0.4ns, m

χ̃01 = 100 GeV
>1570 95 3 AABOUD 16C ATLS R-hadrons, Tglu1A, stable
>1610 95 4 KHACHATRY...16BWCMS long-lived g̃ forming R-hadrons, f = 0.1, loudinteration model
>1580 95 4 KHACHATRY...16BWCMS long-lived g̃ forming R-hadrons, f = 0.1, harge-suppressed interationmodel
>1520 95 4 KHACHATRY...16BWCMS long-lived g̃ forming R-hadrons, f = 0.5, loudinteration model
>1540 95 4 KHACHATRY...16BWCMS long-lived g̃ forming R-hadrons, f = 0.5, harge-suppressed interationmodel
>1270 95 5 AAD 15AE ATLS g̃ R-hadron, generi R-hadronmodel
>1360 95 5 AAD 15AE ATLS g̃ deaying to 300 GeV stablesleptons, LeptoSUSY model
>1115 95 6 AAD 15BMATLS g̃ R-hadron, stable
>1185 95 6 AAD 15BMATLS g̃ → (g /qq) χ̃01, lifetime 10ns, m

χ̃01 = 100 GeV
>1099 95 6 AAD 15BMATLS g̃ → (g /qq) χ̃01, lifetime 10ns, mg̃ − m

χ̃01 = 100 GeV
>1182 95 6 AAD 15BMATLS g̃ → t t χ̃01, lifetime 10 ns,m

χ̃01 = 100 GeV
>1157 95 6 AAD 15BMATLS g̃ → t t χ̃01, lifetime 10 ns,mg̃ − m

χ̃01 = 480 GeV
> 869 95 6 AAD 15BMATLS g̃ → (g /qq) χ̃01, lifetime 1ns, m

χ̃01 = 100 GeV
> 821 95 6 AAD 15BMATLS g̃ → (g /qq) χ̃01, lifetime1 ns, mg̃ − m

χ̃01 = 100GeV
> 836 95 6 AAD 15BMATLS g̃ → t t χ̃01, lifetime 1 ns,m

χ̃01 = 100 GeV
> 836 95 6 AAD 15BMATLS g̃ → t t χ̃01, lifetime 10 ns,mg̃ − m

χ̃01 = 480 GeV
>1000 95 7 KHACHATRY...15AK CMS g̃ R-hadrons, 10 µs< τ <1000s
> 880 95 7 KHACHATRY...15AK CMS g̃ R-hadrons, 1 µs< τ <1000 s
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 985 95 8 AAD 13AA ATLS g̃ , R-hadrons, generi intera-tion model
> 832 95 9 AAD 13BC ATLS R-hadrons, g̃ → g /qq χ̃01,generi R-hadron model,lifetime between 10−5 and103 s, m

χ̃01 = 100 GeV
>1322 95 10 CHATRCHYAN13AB CMS long-lived g̃ forming R-hadrons, f = 0.1, loudinteration modelnone 200{341 95 11 AAD 12P ATLS long-lived g̃ → g χ̃01, mχ̃01 =100 GeV
> 640 95 12 CHATRCHYAN12AN CMS long-lived g̃ → g χ̃01
>1098 95 13 CHATRCHYAN12L CMS long-lived g̃ forming R-hadrons, f = 0.1



1854185418541854SearhesPartile ListingsSupersymmetri Partile Searhes
> 586 95 14 AAD 11K ATLS stable g̃
> 544 95 15 AAD 11P ATLS stable g̃ , GMSB senario,tanβ=5
> 370 95 16 KHACHATRY...11 CMS long lived g̃
> 398 95 17 KHACHATRY...11C CMS stable g̃1KHACHATRYAN 17AR searhed in 17.6 fb−1 of pp ollisions at √

s = 8 TeV for R-parity-violating SUSY in whih long-lived neutralinos or gluinos deay into multijet �nalstates. No signi�ant exess above the Standard Model expetations is observed. Limitsare set on the gluino mass for a range of mean proper deay lengths (τ), see their Fig.7. The upper limits on the prodution ross setion times branhing ratio squared (Fig.7) are also appliable to long-lived neutralinos.2AABOUD 16B searhed in 3.2 fb−1 of pp ollisions at √
s = 13 TeV for long-livedR-hadrons using observables related to large ionization losses and slow propagation ve-loities, whih are signatures of heavy harged partiles traveling signi�antly slower thanthe speed of light. Exlusion limits at 95% C.L. are set on the long-lived gluino massesexeeding 1580 GeV. See their Fig. 5.3AABOUD 16C searhed in 3.2 fb−1 of pp ollisions at √s = 13 TeV for long-lived andstable R-hadrons identi�ed by anomalous spei� ionization energy loss in the ATLASPixel detetor. Gluino R-hadrons with lifetimes above 0.4 ns are exluded at 95% C.L.with lower mass limit range between 740 GeV and 1590 GeV. In the ase of stableR-hadrons, the lower mass limit is 1570 GeV. See their Figs. 5 and 6.4KHACHATRYAN 16BW searhed in 2.5 fb−1 of pp ollisions at √s = 13 TeV for eventswith heavy stable harged partiles, identi�ed by their anomalously high energy depositsin the silion traker and/or long time-of-ight measurements by the muon system. Noevidene for an exess over the expeted bakground is observed. Limits are derived forpair prodution of gluinos as a funtion of mass, depending on the interation model andon the fration f, of produed gluinos hadronizing into a g̃ - gluon state, see Fig. 4 andTable 7.5AAD 15AE searhed in 19.1 fb−1 of pp ollisions at √

s = 8 TeV for heavy long-livedharged partiles, measured through their spei� ionization energy loss in the ATLASpixel detetor or their time-of-ight in the ALTAS muon system. In the absene of anexess of events above the expeted bakgrounds, limits are set R-hadrons in varioussenarios, see Fig. 11. Limits are also set in LeptoSUSY models where the gluino deaysto stable 300 GeV leptons, see Fig. 9.6AAD 15BM searhed in 18.4 fb−1 of pp ollisions at √
s = 8 TeV for stable andmetastable non-relativisti harged partiles through their anomalous spei� ionizationenergy loss in the ATLAS pixel detetor. In absene of an exess of events above theexpeted bakgrounds, limits are set within a generi R-hadron model, on stable gluinoR-hadrons (see Table 5) and on metastable gluino R-hadrons deaying to (g /qq) plusa light χ̃01 (see Fig. 7) and deaying to t t plus a light χ̃01 (see Fig. 9).7KHACHATRYAN 15AK looked in a data set orresponding to 18.6 fb−1 of pp ollisionsat √s = 8 TeV, and a searh interval orresponding to 281 h of trigger lifetime, for long-lived partiles that have stopped in the CMS detetor. No evidene for an exess overthe expeted bakground in a loud interation model is observed. Assuming the deayg̃ → g χ̃01 and lifetimes between 1 µs and 1000 s, limits are derived on g̃ prodution asa funtion of m

χ̃01 , see Figs. 4 and 6. The exlusions require that m
χ̃01 is kinematiallyonsistent with the minimum values of the jet energy thresholds used.8AAD 13AA searhed in 4.7 fb−1 of pp ollisions at √s = 7 TeV for events ontainingolored long-lived partiles that hadronize forming R-hadrons. No signi�ant exessabove the expeted bakground was found. Long-lived R-hadrons ontaining a g̃ areexluded for masses up to 985 GeV at 95% C.L in a general interation model. Also,limits independent of the fration of R-hadrons that arrive harged in the muon systemwere derived, see Fig. 6.9AAD 13BC searhed in 5.0 fb−1 of pp ollisions at √s = 7 TeV and in 22.9 fb−1 of ppollisions at √s = 8 TeV for bottom squark R-hadrons that have ome to rest within theATLAS alorimeter and deay at some later time to hadroni jets and a neutralino. Inabsene of an exess of events above the expeted bakgrounds, limits are set on gluinomasses for di�erent deays, lifetimes, and neutralino masses, see their Table 6 and Fig.10.10CHATRCHYAN 13AB looked in 5.0 fb−1 of pp ollisions at √

s = 7 TeV and in 18.8fb−1 of pp ollisions at √
s = 8 TeV for events with heavy stable partiles, identi�edby their anomalous dE/dx in the traker or additionally requiring that it be identi�ed asmuon in the muon hambers, from pair prodution of g̃ 's. No evidene for an exess overthe expeted bakground is observed. Limits are derived for pair prodution of gluinos asa funtion of mass (see Fig. 8 and Table 5), depending on the fration, f, of formation ofg̃−g (R-gluonball) states. The quoted limit is for f = 0.1, while for f = 0.5 it degradesto 1276 GeV. In the onservative senario where every hadroni interation auses it tobeome neutral, the limit dereases to 928 GeV for f = 0.1.11AAD 12P looked in 31 pb−1 of pp ollisions at √

s = 7 TeV for events with pairprodution of long-lived gluinos. The hadronization of the gluinos leads to R-hadronswhih may stop inside the detetor and later deay via g̃ → g χ̃01 during gaps between theproton bunhes. No signi�ant exess over the expeted bakground is observed. Froma ounting experiment, a limit at 95% C.L. on the ross setion as a funtion of mg̃ isderived for m
χ̃01 = 100 GeV, see Fig. 4. The limit is valid for lifetimes between 10−5and 103 seonds and assumes the Generi matter interation model for the produtionross setion.12CHATRCHYAN 12AN looked in 4.0 fb−1 of pp ollisions at √

s = 7 TeV for eventswith pair prodution of long-lived gluinos. The hadronization of the gluinos leads toR-hadrons whih may stop inside the detetor and later deay via g̃ → g χ̃01 duringgaps between the proton bunhes. No signi�ant exess over the expeted bakgroundis observed. From a ounting experiment, a limit at 95% C.L. on the ross setion as afuntion of mg̃ is derived, see Fig. 3. The mass limit is valid for lifetimes between 10−5and 103 seonds, for what they all "the daughter gluon energy Eg >" 100 GeV andassuming the loud interation model for R-hadrons. Supersedes KHACHATRYAN 11.13CHATRCHYAN 12L looked in 5.0 fb−1 of pp ollisions at √s = 7 TeV for events withheavy stable partiles, identi�ed by their anomalous dE/dx in the traker or additionallyrequiring that it be identi�ed as muon in the muon hambers, from pair prodution ofg̃ 's. No evidene for an exess over the expeted bakground is observed. Limits arederived for pair prodution of gluinos as a funtion of mass (see Fig. 3), dependingon the fration, f, of formation of g̃−g (R-glueball) states. The quoted limit is for f= 0.1, while for f = 0.5 it degrades to 1046 GeV. In the onservative senario whereevery hadroni interation auses it to beome neutral, the limit dereases to 928 GeVfor f=0.1. Supersedes KHACHATRYAN 11C.

14AAD 11K looked in 34 pb−1 of pp ollisions at √
s = 7 TeV for events with heavystable partiles, identi�ed by their anomalous dE/dx in the traker or time of ight inthe tile alorimeter, from pair prodution of g̃ . No evidene for an exess over the SMexpetation is observed. Limits are derived for pair prodution of gluinos as a funtionof mass (see Fig. 4), for a fration, f = 10%, of formation of g̃ − g (R-gluonball). Ifinstead of a phase spae driven approah for the hadroni sattering of the R-hadrons,a triple-Regge model or a bag-model is used, the limit degrades to 566 and 562 GeV,respetively.15AAD 11P looked in 37 pb−1 of pp ollisions at √
s = 7 TeV for events with heavystable partiles, reonstruted and identi�ed by their time of ight in the Muon System.There is no requirement on their observation in the traker to inrease the sensitivity toases where gluinos have a large fration, f, of formation of neutral g̃ − g (R-gluonball).No evidene for an exess over the SM expetation is observed. Limits are derived as afuntion of mass (see Fig. 4), for f=0.1. For frations f = 0.5 and 1.0 the limit degradesto 537 and 530 GeV, respetively.16KHACHATRYAN 11 looked in 10 pb−1 of pp ollisions at √s = 7 TeV for events withpair prodution of long-lived gluinos. The hadronization of the gluinos leads to R-hadronswhih may stop inside the detetor and later deay via g̃ → g χ̃01 during gaps betweenthe proton bunhes. No signi�ant exess over the expeted bakground is observed.From a ounting experiment, a limit at 95% C.L. on the ross setion times branhingratio is derived for mg̃−mχ̃01 > 100 GeV, see their Fig. 2. Assuming 100% branhingratio, lifetimes between 75 ns and 3 × 105 s are exluded for mg̃ = 300 GeV. The g̃mass exlusion is obtained with the same assumptions for lifetimes between 10 µs and1000 s, but shows some dependene on the model for R-hadron interations with matter,illustrated in Fig. 3. From a time-pro�le analysis, the mass exlusion is 382 GeV for alifetime of 10 µs under the same assumptions as above.17KHACHATRYAN 11C looked in 3.1 pb−1 of pp ollisions at √s = 7 TeV for events withheavy stable partiles, identi�ed by their anomalous dE/dx in the traker or additionallyrequiring that it be identi�ed as muon in the muon hambers, from pair prodution ofg̃ . No evidene for an exess over the expeted bakground is observed. Limits arederived for pair prodution of gluinos as a funtion of mass (see Fig. 3), depending onthe fration, f, of formation of g̃ − g (R-gluonball). The quoted limit is for f=0.1, whilefor f=0.5 it degrades to 357 GeV. In the onservative senario where every hadroniinteration auses it to beome neutral, the limit dereases to 311 GeV for f=0.1.Light G̃ (Gravitino) mass limits from ollider experimentsLight G̃ (Gravitino) mass limits from ollider experimentsLight G̃ (Gravitino) mass limits from ollider experimentsLight G̃ (Gravitino) mass limits from ollider experimentsThe following are bounds on light ( ≪ 1 eV) gravitino indiretly inferred from itsoupling to matter suppressed by the gravitino deay onstant.Unless otherwise stated, all limits assume that other supersymmetri partiles besidesthe gravitino are too heavy to be produed. The gravitino is assumed to be undetetedand to give rise to a missing energy (6E) signature.Some earlier papers are now obsolete and have been omitted. They were last listedin our PDG 14 edition: K. Olive, et al. (Partile Data Group), Chinese Physis C38C38C38C38070001 (2014) (http://pdg.lbl.gov).VALUE (eV) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
> 3.5 × 10−4 95 1 AAD 15BH ATLS jet + 6ET , pp → (q̃ / g̃ )G̃ ,mq̃ = mg̃ = 500 GeV
> 3 × 10−4 95 1 AAD 15BH ATLS jet + 6ET , pp → (q̃ / g̃ )G̃ ,mq̃ = mg̃ = 1000 GeV
> 2 × 10−4 95 1 AAD 15BH ATLS jet + 6ET , pp → (q̃ / g̃ )G̃ ,mq̃ = mg̃ = 1500 GeV
> 1.09× 10−5 95 2 ABDALLAH 05B DLPH e+ e− → G̃ G̃ γ

> 1.35× 10−5 95 3 ACHARD 04E L3 e+ e− → G̃ G̃ γ

> 1.3 × 10−5 4 HEISTER 03C ALEP e+ e− → G̃ G̃ γ

>11.7 × 10−6 95 5 ACOSTA 02H CDF pp → G̃ G̃ γ

> 8.7 × 10−6 95 6 ABBIENDI,G 00D OPAL e+ e− → G̃ G̃ γ1AAD 15BH searhed in 20.3 fb−1 of pp ollisions at√s= 8 TeV for assoiated produtionof a light gravitino and a squark or gluino. The squark (gluino) is assumed to deayexlusively to a quark (gluon) and a gravitino. No evidene was found for an exessabove the expeted level of Standard Model bakground and 95% C.L. lower limits wereset on the gravitino mass as a funtion of the squark/gluino mass, both in the ase ofdegenerate and non-degenerate squark/gluino masses, see Figs. 14 and 15.2ABDALLAH 05B use data from √
s = 180{208 GeV. They look for events with a singlephoton + 6E �nal states from whih a ross setion limit of σ < 0.18 pb at 208 GeV isobtained, allowing a limit on the mass to be set. Supersedes the results of ABREU 00Z.3ACHARD 04E use data from √

s = 189{209 GeV. They look for events with a singlephoton + 6E �nal states from whih a limit on the Gravitino mass is set orrespondingto √
F > 238 GeV. Supersedes the results of ACCIARRI 99R.4HEISTER 03C use the data from √

s = 189{209 GeV to searh for γ 6ET �nal states.5ACOSTA 02H looked in 87 pb−1 of pp ollisions at √
s=1.8 TeV for events with ahigh-ET photon and 6ET . They ompared the data with a GMSB model where the �nalstate ould arise from qq → G̃ G̃ γ. Sine the ross setion for this proess sales as1/∣∣F∣∣4, a limit at 95% CL is derived on ∣∣F∣∣1/2 > 221 GeV. A model independent limitfor the above topology is also given in the paper.6ABBIENDI,G 00D searhes for γ 6E �nal states from √s=189 GeV.Supersymmetry misellaneous resultsSupersymmetry misellaneous resultsSupersymmetry misellaneous resultsSupersymmetry misellaneous resultsResults that do not appear under other headings or that make nonminimal assumptions.Some earlier papers are now obsolete and have been omitted. They were last listedin our PDG 14 edition: K. Olive, et al. (Partile Data Group), Chinese Physis C38C38C38C38070001 (2014) (http://pdg.lbl.gov).VALUE CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •
>65 95 1 AABOUD 16AF ATLS seleted ATLAS searheson EWK setor



1855185518551855See key on page 885 Searhes Partile ListingsSupersymmetri Partile Searhesnone 0{2 95 2 AAD 16AG ATLS dark photon, γd , in SUSY-and Higgs-portal models3 AAD 13P ATLS dark γ, hidden valley4 AALTONEN 12AB CDF hidden-valley Higgsnone 100{185 95 5 AAD 11AA ATLS salar gluons6 CHATRCHYAN11E CMS µµ resonanes7 ABAZOV 10N D0 γD , hidden valley1AABOUD 16AF uses a seletion of searhes by ATLAS for the eletroweak produtionof SUSY partiles studying resulting onstraints on dark matter andidates. They use20 fb−1 of pp ollisions at √s = 8 TeV. A likelihood-driven san of an e�etive modelfousing on the gaugino-higgsino and Higgs setor of the pMSSM is performed. TheATLAS searhes impat models where m
χ01 < 65 GeV, exluding 86% of them. Seetheir Figs. 2, 4, and 6.2AAD 16AG searhes for prompt lepton-jets using 20 fb−1 of pp ollisions at √s = 8 TeVolleted with the ATLAS detetor. Lepton-jets are expeted from deays of low-massdark photons in SUSY-portal and Higgs-portal models. No signi�ant exess of events isobserved and 95% CL upper limits are omputed on the prodution ross setion timesbranhing ratio for two prompt lepton-jets in models prediting 2 or 4 γd via SUSY-portal topologies, for γd mass values between 0 and 2 GeV. See their Figs 9 and 10.The results are also interpreted in terms of a 90% CL exlusion region in kineti mixingand dark-photon mass parameter spae. See their Fig. 13.3AAD 13P searhed in 5 fb−1 of pp ollisions at √s = 7 TeV for single lepton-jets withat least four muons; pairs of lepton-jets, eah with two or more muons; and pairs oflepton-jets with two or more eletrons. All of these ould be signatures of Hidden Valleysupersymmetri models. No statistially signi�ant deviations from the Standard Modelexpetations are found. 95% C.L. limits are plaed on the prodution ross setion timesbranhing ratio of dark photons for several parameter sets of a Hidden Valley model.4AALTONEN 12AB looked in 5.1 fb−1 of pp ollisions at √s = 1.96 TeV for anomalousprodution of multiple low-energy leptons in assoiation with a W or Z boson. Suhevents may our in hidden valley models in whih a supersymmetri Higgs boson isprodued in assoiation with a W or Z boson, with H → χ̃01 χ̃01 pair and with the χ̃01further deaying into a dark photon (γD ) and the unobservable lightest SUSY partileof the hidden setor. As the γD is expeted to be light, it may deay into a lepton pair.No signi�ant exess over the SM expetation is observed and a limit at 95% C.L. isset on the ross setion for a benhmark model of supersymmetri hidden-valley Higgsprodution.5AAD 11AA looked in 34 pb−1 of pp ollisions at √

s = 7 TeV for events with ≥ 4jets originating from pair prodution of salar gluons, eah deaying to two gluons. Notwo-jet resonanes are observed over the SM bakground. Limits are derived on the rosssetion times branhing ratio (see Fig. 3). Assuming 100% branhing ratio for the deayto two gluons, the quoted exlusion range is obtained, exept for a 5 GeV mass windowaround 140 GeV.6CHATRCHYAN 11E looked in 35 pb−1 of pp ollisions at √s = 7 TeV for events withollimated µ pairs (leptoni jets) from the deay of hidden setor states. No evidene fornew resonane prodution is found. Limits are derived and ompared to various SUSYmodels (see Fig. 4) where the LSP, either the χ̃01 or a q̃, deays to dark setor partiles.7ABAZOV 10N looked in 5.8 fb−1 of pp ollisions at √
s = 1.96 TeV for events fromhidden valley models in whih a χ̃01 deays into a dark photon, γD , and the unobservablelightest SUSY partile of the hidden setor. As the γD is expeted to be light, it maydeay into a tightly ollimated lepton pair, alled lepton jet. They searhed for eventswith 6ET and two isolated lepton jets observable by an opposite harged lepton pair e e,e µ or µµ. No signi�ant exess over the SM expetation is observed, and a limit at 95%C.L. on the ross setion times branhing ratio is derived, see their Table I. They alsoexamined the invariant mass of the lepton jets for a narrow resonane, see their Fig. 4,but found no evidene for a signal.REFERENCES FOR Supersymmetri Partile SearhesREFERENCES FOR Supersymmetri Partile SearhesREFERENCES FOR Supersymmetri Partile SearhesREFERENCES FOR Supersymmetri Partile SearhesSIRUNYAN 18B PL B778 263 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 18C PR D97 032009 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 18D PR D97 012007 A.M. Sirunyan et al. (CMS Collab.)AABOUD 17AF JHEP 1708 006 M. Aaboud et al. (ATLAS Collab.)AABOUD 17AI JHEP 1709 088 M. Aaboud et al. (ATLAS Collab.)AABOUD 17AJ JHEP 1709 084 M. Aaboud et al. (ATLAS Collab.)AABOUD 17AR PR D96 112010 M. Aaboud et al. (ATLAS Collab.)AABOUD 17AX JHEP 1711 195 M. Aaboud et al. (ATLAS Collab.)AABOUD 17AY JHEP 1712 085 M. Aaboud et al. (ATLAS Collab.)AABOUD 17AZ JHEP 1712 034 M. Aaboud et al. (ATLAS Collab.)AABOUD 17BE EPJ C77 898 M. Aaboud et al. (ATLAS Collab.)AABOUD 17N EPJ C77 144 M. Aaboud et al. (ATLAS Collab.)AAIJ 17Z EPJ C77 224 R. Aaij et al. (LHCb Collab.)AARTSEN 17 EPJ C77 82 M.G. Aartsen et al. (IeCube Collab.)AARTSEN 17A EPJ C77 146 M.G. Aartsen et al. (IeCube Collab.)AARTSEN 17C EPJ C77 627 M.G. Aartsen et al. (IeCube Collab.)AKERIB 17 PRL 118 021303 D.S. Akerib et al. (LUX Collab.)AKERIB 17A PRL 118 251302 D.S. Akerib et al. (LUX Collab.)ALBERT 17A PL B769 249 A. Albert et al. (ANTARES Collab.)AMOLE 17 PRL 118 251301 C. Amole et al. (PICO Collab.)APRILE 17G PRL 119 181301 E. Aprile et al. (XENON Collab.)ARCHAMBAU...17 PR D95 082001 S. Arhambault et al. (VERITAS Collab.)BATTAT 17 ASP 91 65 J.B.R. Battat et al. (DRIFT-IId Collab.)BEHNKE 17 ASP 90 85 E. Behnke et al. (PICASSO Collab.)CUI 17A PRL 119 181302 X. Cui et al. (PandaX-II Collab.)FU 17 PRL 118 071301 C. Fu et al. (PandaX Collab.)KHACHATRY... 17 PR D95 012003 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17A PRL 118 021802 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17AD PR D96 012004 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17AR PR D95 012009 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17AS PR D95 012011 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17AW EPJ C77 635 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17L JHEP 1704 018 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17P EPJ C77 294 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17S PL B767 403 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17V PL B769 391 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17Y PL B770 257 V. Khahatryan et al. (CMS Collab.)SIRUNYAN 17AF PRL 119 151802 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 17AS JHEP 1710 019 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 17AT JHEP 1710 005 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 17AW JHEP 1711 029 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 17AY JHEP 1712 142 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 17AZ EPJ C77 710 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 17K EPJ C77 327 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 17P PR D96 032003 A.M. Sirunyan et al. (CMS Collab.)
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See the related review(s):Dynamial Eletroweak Symmetry Breaking: Impliations ofthe H0The latest unpublished results are desribed in \Dynamial EletroweakSymmetry Breaking" review.MASS LIMITS for ResonanesMASS LIMITS for ResonanesMASS LIMITS for ResonanesMASS LIMITS for Resonanesin Models of Dynamial Eletroweak Symmetry Breakingin Models of Dynamial Eletroweak Symmetry Breakingin Models of Dynamial Eletroweak Symmetry Breakingin Models of Dynamial Eletroweak Symmetry BreakingVALUE (GeV) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 AAD 16W ATLS olor otet vetor resonane
>2400 95 2 KHACHATRY...16E CMS top-olor Z ′3 AAD 15AB ATLS h → πv πv
>1800 95 4 AAD 15AO ATLS top-olor Z ′5 AAD 15BB ATLS pp → ρT /a1T → W h orZ h

6 AAD 15Q ATLS h → πv πv7 AAIJ 15AN LHCB h → πv πv
>1140 95 8 KHACHATRY...15C CMS ρT → W Z9 KHACHATRY...15W CMS H → πv πvnone 200{700,750{890 95 10 AAD 14AT ATLS pp → ωT → Z γnone 275{960 95 10 AAD 14AT ATLS pp → aT → W γ11 AAD 14V ATLS olor singlet tehni-vetor
> 703 12 AAD 13AN ATLS pp → aT → W γ

> 494 13 AAD 13AN ATLS pp → ωT → Z γnone 500{1740 95 14 AAD 13AQ ATLS top-olor Z ′
>1300 95 15 CHATRCHYAN13AP CMS top-olor Z ′
>2100 95 14 CHATRCHYAN13BMCMS top-olor Z ′16 BAAK 12 RVUE QCD-like tehniolornone 167{687 95 17 CHATRCHYAN12AF CMS ρT → W Z
> 805 95 14 AALTONEN 11AD CDF top-olor Z ′
> 805 95 14 AALTONEN 11AE CDF top-olor Z ′18 CHIVUKULA 11 RVUE top-Higgs19 CHIVUKULA 11A RVUE tehini-π20 AALTONEN 10I CDF pp → ρT /ωT → W πTnone 208{408 95 21 ABAZOV 10A D0 ρT → W Z22 ABAZOV 07I D0 pp → ρT /ωT → W πT
> 280 95 23 ABULENCIA 05A CDF ρT → e+ e−, µ+µ−24 CHEKANOV 02B ZEUS olor otet tehni-π
> 207 95 25 ABAZOV 01B D0 ρT → e+ e−none 90{206.7 95 26 ABDALLAH 01 DLPH e+ e− → ρT27 AFFOLDER 00F CDF olor-singlet tehni-ρ,

ρT → W πT , 2πT
> 600 95 28 AFFOLDER 00K CDF olor-otet tehni-ρ,

ρT8 → 2πLQnone 350{440 95 29 ABE 99F CDF olor-otet tehni-ρ,
ρT8 → bb30 ABE 99N CDF tehni-ω, ωT → γ bbnone 260{480 95 31 ABE 97G CDF olor-otet tehni-ρ,
ρT8 → 2jets1AAD 16W searh for olor otet vetor resonane deaying to bB in pp ollisions at √s= 8 TeV. The vetor like quark B is assumed to deay to bH. See their Fig.3 and Fig.4for limits on σ · B.2KHACHATRYAN 16E searh for top-olor Z ′ deaying to t t . The quoted limit is for�Z ′/mZ ′ = 0.012. Also exlude mZ ′ < 2.9 TeV for wider topolor Z ′ with �Z ′/mZ ′= 0.1.3AAD 15AB searh for long-lived hidden valley πv partiles whih are produed in pairsby the deay of a salar boson. πv is assumed to deay into dijets. See their Fig. 10 forthe limit on σB.4AAD 15AO searh for top-olor Z ′ deaying to t t . The quoted limit is for �Z ′/mZ ′ =0.012.5AAD 15BB searh for minimal walking tehniolor (MWT) isotriplet vetor and axial-vetor resonanes deaying to W h or Z h. See their Fig. 3 for the exlusion limit in theMWT parameter spae.6AAD 15Q searh for long-lived hidden valley πv partiles whih are produed in pairs bythe deay of salar boson. πv is assumed to deay into dijets. See their Fig. 5 and Fig.6 for the limit on σB.7AAIJ 15AN searh for long-lived hidden valley πv partiles whih are produed in pairsby the deay of salar boson with a mass of 120GeV. πv is assumed to deay into dijets.See their Fig. 4 for the limit on σB.8KHACHATRYAN 15C searh for a vetor tehni-resonane deaying to W Z . The limitassumes MπT = (3/4) MρT − 25 GeV. See their Fig.3 for the limit in MπT −MρTplane of the low sale tehniolor model.9KHACHATRYAN 15W searh for long-lived hidden valley πv partiles whih are produedin pairs in the deay of heavy higgs boson H. πv is assumed to deay into ℓ+ ℓ−. Seetheir Fig. 7 and Fig. 8 for the limits on σB.10AAD 14AT searh for tehni-ω and tehni-a resonanes deaying to V γ with V = W (→

ℓν) or Z(→ ℓ+ ℓ−).11AAD 14V searh for vetor tehni-resonanes deaying into eletron or muon pairs in ppollisions at √s = 8 TeV. See their table IX for exlusion limits with various assumptions.12AAD 13AN searh for vetor tehni-resonane aT deaying into W γ.13AAD 13AN searh for vetor tehni-resonane ωT deaying into Z γ.14 Searh for top-olor Z ′ deaying to t t . The quoted limit is for �Z ′/mZ ′ = 0.012.15CHATRCHYAN 13AP searh for top-olor leptophobi Z ′ deaying to t t . The quotedlimit is for �Z ′/mZ ′ = 0.012.16BAAK 12 give eletroweak oblique parameter onstraints on the QCD-like tehniolormodels. See their Fig. 28.17CHATRCHYAN 12AF searh for a vetor tehni-resonane deaying to W Z . The limitassumes MπT= (3/4) MρT− 25 GeV. See their Fig. 3 for the limit in MπT−M ρTplane of the low sale tehniolor model.18Using the LHC limit on the Higgs boson prodution ross setion, CHIVUKULA 11 obtaina limit on the top-Higgs mass > 300 GeV at 95% CL assuming 150 GeV top-pion mass.19Using the LHC limit on the Higgs boson prodution ross setion, CHIVUKULA 11Aobtain a limit on the tehinipion mass ruling out the region 110 GeV < mP < 2mt .Existene of olor tehni-fermions, top-olor mehanism, and NTC ≥ 3 are assumed.20AALTONEN 10I searh for the vetor tehni-resonanes (ρT , ωT ) deaying into W πTwith W → ℓν and πT → bb, b, or bu. See their Fig. 3 for the exlusion plot inMπT −MρT plane.21ABAZOV 10A searh for a vetor tehni-resonane deaying intoW Z . The limit assumesMρT < MπT + MW .22ABAZOV 07I searh for the vetor tehni-resonanes (ρT , ωT ) deaying intoW πT withW → e ν and πT → bb or b . See their Fig. 2 for the exlusion plot in MπT −MρTplane.



1858185818581858SearhesPartile ListingsTehniolor, Quark and LeptonCompositeness23ABULENCIA 05A searh for resonanes deaying to eletron or muon pairs in pp olli-sions. at √s = 1.96 TeV. The limit assumes Tehniolor-sale mass parameters MV =MA = 500 GeV.24CHEKANOV 02B searh for olor otet tehni-π P deaying into dijets in e p ollisions.See their Fig. 5 for the limit on σ(e p → e PX )·B(P → 2j).25ABAZOV 01B searhes for vetor tehni-resonanes (ρT ,ωT ) deaying to e+ e−. Thelimit assumes MρT
= MωT

<MπT
+MW .26The limit is independent of the πT mass. See their Fig. 9 and Fig. 10 for the exlusion plotin the MρT

{MπT
plane. ABDALLAH 01 limit on the tehni-pion mass is MπT

> 79.8GeV for ND=2, assuming its point-like oupling to gauge bosons.27AFFOLDER 00F searh for ρT deaying into W πT or πT πT with W → ℓν and πT →bb, b. See Fig. 1 in the above Note on \Dynamial Eletroweak Symmetry Breaking"for the exlusion plot in the MρT
−MπT

plane.28AFFOLDER 00K searh for the ρT8 deaying into πLQπLQ with πLQ → bν. For
πLQ →  ν, the limit is MρT 8 >510 GeV. See their Fig. 2 and Fig. 3 for the exlusionplot in the MρT 8−MπLQ

plane.29ABE 99F searh for a new partile X deaying into bb in pp ollisions at Em= 1.8 TeV.See Fig. 7 in the above Note on \Dynamial Eletroweak Symmetry Breaking" for theupper limit on σ(pp → X )×B(X → bb). ABE 99F also exlude top gluons of width�=0.3M in the mass interval 280 <M< 670 GeV, of width �=0.5M in the mass interval340 <M< 640 GeV, and of width �=0.7M in the mass interval 375 <M< 560 GeV.30ABE 99N searh for the tehni-ω deaying into γπT . The tehnipion is assumed todeay πT → bb. See Fig. 2 in the above Note on \Dynamial Eletroweak SymmetryBreaking" for the exlusion plot in the MωT
−MπT

plane.31ABE 97G searh for a new partile X deaying into dijets in pp ollisions at Em= 1.8TeV. See Fig. 5 in the above Note on \Dynamial Eletroweak Symmetry Breaking" forthe upper limit on σ(pp → X )×B(X → 2j).REFERENCES FOR TehniolorREFERENCES FOR TehniolorREFERENCES FOR TehniolorREFERENCES FOR TehniolorAAD 16W PL B758 249 G. Aad et al. (ATLAS Collab.)KHACHATRY... 16E PR D93 012001 V. Khahatryan et al. (CMS Collab.)AAD 15AB PR D92 012010 G. Aad et al. (ATLAS Collab.)AAD 15AO JHEP 1508 148 G. Aad et al. (ATLAS Collab.)AAD 15BB EPJ C75 263 G. Aad et al. (ATLAS Collab.)AAD 15Q PL B743 15 G. Aad et al. (ATLAS Collab.)AAIJ 15AN EPJ C75 152 R. Aaij et al. (LHCb Collab.)KHACHATRY... 15C PL B740 83 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 15W PR D91 052012 V. Khahatryan et al. (CMS Collab.)AAD 14AT PL B738 428 G. Aad et al. (ATLAS Collab.)AAD 14V PR D90 052005 G. Aad et al. (ATLAS Collab.)AAD 13AN PR D87 112003 G. Aad et al. (ATLAS Collab.)Also PR D91 119901 (errat.) G. Aad et al. (ATLAS Collab.)AAD 13AQ PR D88 012004 G. Aad et al. (ATLAS Collab.)CHATRCHYAN 13AP PR D87 072002 S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 13BM PRL 111 211804 S. Chatrhyan et al. (CMS Collab.)Also PRL 112 119903 (errat.) S. Chatrhyan et al. (CMS Collab.)BAAK 12 EPJ C72 2003 M. Baak et al. (G�tter Group)CHATRCHYAN 12AF PRL 109 141801 S. Chatrhyan et al. (CMS Collab.)AALTONEN 11AD PR D84 072003 T. Aaltonen et al. (CDF Collab.)AALTONEN 11AE PR D84 072004 T. Aaltonen et al. (CDF Collab.)CHIVUKULA 11 PR D84 095022 R.S. Chivukula et al.CHIVUKULA 11A PR D84 115025 R. S. Chivukula et al.AALTONEN 10I PRL 104 111802 T. Aaltonen et al. (CDF Collab.)ABAZOV 10A PRL 104 061801 V.M. Abazov et al. (D0 Collab.)ABAZOV 07I PRL 98 221801 V.M. Abazov et al. (D0 Collab.)ABULENCIA 05A PRL 95 252001 A. Abulenia et al. (CDF Collab.)CHEKANOV 02B PL B531 9 S. Chekanov et al. (ZEUS Collab.)ABAZOV 01B PRL 87 061802 V.M. Abazov et al. (D0 Collab.)ABDALLAH 01 EPJ C22 17 J. Abdallah et al. (DELPHI Collab.)AFFOLDER 00F PRL 84 1110 T. A�older et al. (CDF Collab.)AFFOLDER 00K PRL 85 2056 T. A�older et al. (CDF Collab.)ABE 99F PRL 82 2038 F. Abe et al. (CDF Collab.)ABE 99N PRL 83 3124 F. Abe et al. (CDF Collab.)ABE 97G PR D55 5263 F. Abe et al. (CDF Collab.)Quark and Lepton Compositeness,Searhes forThe latest unpublished results are desribed in the \Quark and Lep-ton Compositeness" review.
See the related review(s):Searhes for Quark and Lepton CompositenessCONTENTS:CONTENTS:CONTENTS:CONTENTS:Sale Limits for Contat Interations: �(e e e e)Sale Limits for Contat Interations: �(e e µµ)Sale Limits for Contat Interations: �(e e τ τ)Sale Limits for Contat Interations: �(ℓℓℓℓ)Sale Limits for Contat Interations: �(e e qq)Sale Limits for Contat Interations: �(µµqq)Sale Limits for Contat Interations: �(ℓν ℓν)Sale Limits for Contat Interations: �(e ν qq)Sale Limits for Contat Interations: �(qqqq)Sale Limits for Contat Interations: �(ν ν qq)Mass Limits for Exited e (e∗)

− Limits for Exited e (e∗) from Pair Prodution
− Limits for Exited e (e∗) from Single Prodution
− Limits for Exited e (e∗) from e+ e− → γ γ

− Indiret Limits for Exited e (e∗)Mass Limits for Exited µ (µ∗)
− Limits for Exited µ (µ∗) from Pair Prodution
− Limits for Exited µ (µ∗) from Single Prodution

− Indiret Limits for Exited µ (µ∗)Mass Limits for Exited τ (τ∗)
− Limits for Exited τ (τ∗) from Pair Prodution
− Limits for Exited τ (τ∗) from Single ProdutionMass Limits for Exited Neutrino (ν∗)
− Limits for Exited ν (ν∗) from Pair Prodution
− Limits for Exited ν (ν∗) from Single ProdutionMass Limits for Exited q (q∗)
− Limits for Exited q (q∗) from Pair Prodution
− Limits for Exited q (q∗) from Single ProdutionMass Limits for Color Sextet Quarks (q6)Mass Limits for Color Otet Charged Leptons (ℓ8)Mass Limits for Color Otet Neutrinos (ν8)Mass Limits for W8 (Color Otet W Boson)SCALE LIMITS for Contat Interations: �(e e e e)SCALE LIMITS for Contat Interations: �(e e e e)SCALE LIMITS for Contat Interations: �(e e e e)SCALE LIMITS for Contat Interations: �(e e e e)Limits are for �±LL only. For other ases, see eah referene.�+

LL
(TeV) �−

LL
(TeV) CL% DOCUMENT ID TECN COMMENT

>8.3>8.3>8.3>8.3 >10.3>10.3>10.3>10.3 95 1 BOURILKOV 01 RVUE Em= 192{208 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
>4.5 >7.0 95 2 SCHAEL 07A ALEP Em= 189{209 GeV
>5.3 >6.8 95 ABDALLAH 06C DLPH Em= 130{207 GeV
>4.7 >6.1 95 3 ABBIENDI 04G OPAL Em= 130{207 GeV
>4.3 >4.9 95 ACCIARRI 00P L3 Em= 130{189 GeV1A ombined analysis of the data from ALEPH, DELPHI, L3, and OPAL.2 SCHAEL 07A limits are from Rc, Qdepl

FB
, and hadroni ross setion measurements.3ABBIENDI 04G limits are from e+ e− → e+ e− ross setion at √s = 130{207 GeV.SCALE LIMITS for Contat Interations: �(e eµµ)SCALE LIMITS for Contat Interations: �(e eµµ)SCALE LIMITS for Contat Interations: �(e eµµ)SCALE LIMITS for Contat Interations: �(e eµµ)Limits are for �±LL only. For other ases, see eah referene.�+

LL
(TeV) �−

LL
(TeV) CL% DOCUMENT ID TECN COMMENT

>6.6 >9.5>9.5>9.5>9.5 95 1 SCHAEL 07A ALEP Em= 189{209 GeV
> 8.5> 8.5> 8.5> 8.5 >3.8 95 ACCIARRI 00P L3 Em= 130{189 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
>7.3 >7.6 95 ABDALLAH 06C DLPH Em= 130{207 GeV
>8.1 >7.3 95 2 ABBIENDI 04G OPAL Em= 130{207 GeV1SCHAEL 07A limits are from Rc, Qdepl

FB
, and hadroni ross setion measurements.2ABBIENDI 04G limits are from e+ e− → µµ ross setion at √s = 130{207 GeV.SCALE LIMITS for Contat Interations: �(e e τ τ)SCALE LIMITS for Contat Interations: �(e e τ τ)SCALE LIMITS for Contat Interations: �(e e τ τ)SCALE LIMITS for Contat Interations: �(e e τ τ)Limits are for �±LL only. For other ases, see eah referene.�+LL(TeV) �−LL(TeV) CL% DOCUMENT ID TECN COMMENT

>7.9>7.9>7.9>7.9 >5.8 95 1 SCHAEL 07A ALEP Em= 189{209 GeV
>7.9>7.9>7.9>7.9 >4.6 95 ABDALLAH 06C DLPH Em= 130{207 GeV
>4.9 >7.2>7.2>7.2>7.2 95 2 ABBIENDI 04G OPAL Em= 130{207 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
>5.4 >4.7 95 ACCIARRI 00P L3 Em= 130{189 GeV1SCHAEL 07A limits are from Rc, Qdepl

FB
, and hadroni ross setion measurements.2ABBIENDI 04G limits are from e+ e− → τ τ ross setion at √s = 130{207 GeV.SCALE LIMITS for Contat Interations: �(ℓℓℓℓ)SCALE LIMITS for Contat Interations: �(ℓℓℓℓ)SCALE LIMITS for Contat Interations: �(ℓℓℓℓ)SCALE LIMITS for Contat Interations: �(ℓℓℓℓ)Lepton universality assumed. Limits are for �±LL only. For other ases, see eahreferene.�+

LL
(TeV) �−

LL
(TeV) CL% DOCUMENT ID TECN COMMENT

>7.9 > 10.3> 10.3> 10.3> 10.3 95 1 SCHAEL 07A ALEP Em= 189{209 GeV
>9.1>9.1>9.1>9.1 >8.2 95 ABDALLAH 06C DLPH Em= 130{207 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
>7.7 >9.5 95 2 ABBIENDI 04G OPAL Em= 130{207 GeV3 BABICH 03 RVUE
>9.0 >5.2 95 ACCIARRI 00P L3 Em= 130{189 GeV1SCHAEL 07A limits are from Rc, Qdepl

FB
, and hadroni ross setion measurements.2ABBIENDI 04G limits are from e+ e− → ℓ+ ℓ− ross setion at √s = 130{207 GeV.3BABICH 03 obtain a bound −0.175 TeV−2 <1/�2LL < 0.095 TeV−2 (95%CL) in amodel independent analysis allowing all of �LL, �LR , �RL, �RR to oexist.SCALE LIMITS for Contat Interations: �(e e qq)SCALE LIMITS for Contat Interations: �(e e qq)SCALE LIMITS for Contat Interations: �(e e qq)SCALE LIMITS for Contat Interations: �(e e qq)Limits are for �±LL only. For other ases, see eah referene.�+

LL
(TeV) �−

LL
(TeV) CL% DOCUMENT ID TECN COMMENT

>24>24>24>24 >37>37>37>37 95 1 AABOUD 17AT ATLS (e e qq)
> 8.4 >10.2>10.2>10.2>10.2 95 2 ABDALLAH 09 DLPH (e e bb)
> 9.4> 9.4> 9.4> 9.4 >5.6>5.6>5.6>5.6 95 3 SCHAEL 07A ALEP (e e  )
> 9.4> 9.4> 9.4> 9.4 >4.9 95 2 SCHAEL 07A ALEP (e e bb)
>23.3>23.3>23.3>23.3 >12.5>12.5>12.5>12.5 95 4 CHEUNG 01B RVUE (e e uu)
>11.1>11.1>11.1>11.1 >26.4>26.4>26.4>26.4 95 4 CHEUNG 01B RVUE (e e d d)
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• • • We do not use the following data for averages, �ts, limits, et. • • •
>15.5 >19.5 95 5 AABOUD 16U ATLS (e e qq)
>13.5 >18.3 95 6 KHACHATRY...15AE CMS (e e qq)
>16.4 >20.7 95 7 AAD 14BE ATLS (e e qq)
> 9.5 >12.1 95 8 AAD 13E ATLS (e e qq)
>10.1 >9.4 95 9 AAD 12AB ATLS (e e qq)
> 4.2 >4.0 95 10 AARON 11C H1 (e e qq)
> 3.8 >3.8 95 11 ABDALLAH 11 DLPH (e e t )
>12.9 >7.2 95 12 SCHAEL 07A ALEP (e e qq)
> 3.7 >5.9 95 13 ABULENCIA 06L CDF (e e qq)1AABOUD 17AT limits are from pp ollisions at √s = 13 TeV. The quoted limit uses auniform positive prior in 1/�2.2ABDALLAH 09 and SCHAEL 07A limits are from Rb, AbFB .3 SCHAEL 07A limits are from Rc, Qdepl

FB
, and hadroni ross setion measurements.4CHEUNG 01B is an update of BARGER 98E.5AABOUD 16U limits are from pp ollisions at √

s = 13 TeV. The quoted limit uses auniform positive prior in 1/�2.6KHACHATRYAN 15AE limit is from e+ e− mass distribution in pp ollisions at Em =8 TeV.7AAD 14BE limits are from pp ollisions at √s = 8 TeV. The quoted limit uses a uniformpositive prior in 1/�2.8AAD 13E limis are from e+ e− mass distribution in pp ollisions at Em = 7 TeV.9AAD 12AB limis are from e+ e− mass distribution in pp ollisions at Em = 7 TeV.10AARON 11C limits are from Q2 spetrum measurements of e± p → e±X .11ABDALLAH 11 limit is from e+ e− → t  ross setion. �LL = �LR = �RL = �RRis assumed.12 SCHAEL 07A limit assumes quark avor universality of the ontat interations.13ABULENCIA 06L limits are from pp ollisions at √s = 1.96 TeV.SCALE LIMITS for Contat Interations: �(µµqq)SCALE LIMITS for Contat Interations: �(µµqq)SCALE LIMITS for Contat Interations: �(µµqq)SCALE LIMITS for Contat Interations: �(µµqq)�+
LL

(TeV) �−
LL

(TeV) CL% DOCUMENT ID TECN COMMENT
>20>20>20>20 >30>30>30>30 95 1 AABOUD 17AT ATLS (µµqq)
• • • We do not use the following data for averages, �ts, limits, et. • • •
>15.8 >21.8 95 2 AABOUD 16U ATLS (µµqq)
>12.0 >15.2 95 3 KHACHATRY...15AE CMS (µµqq)
>12.5 >16.7 95 4 AAD 14BE ATLS (µµqq)
> 9.6 >12.9 95 5 AAD 13E ATLS (µµqq) (isosinglet)
> 9.5 >13.1 95 6 CHATRCHYAN13K CMS (µµqq) (isosinglet)
> 8.0 >7.0 95 7 AAD 12AB ATLS (µµqq) (isosinglet)1AABOUD 17AT limits are from pp ollisions at √s = 13 TeV. The quoted limit uses auniform positive prior in 1/�2.2AABOUD 16U limits are from pp ollisions at √

s = 13 TeV. The quoted limit uses auniform positive prior in 1/�2.3KHACHATRYAN 15AE limit is from µ+µ− mass distribution in pp ollisions at Em =8 TeV.4AAD 14BE limits are from pp ollisions at √s = 8 TeV. The quoted limit uses a uniformpositive prior in 1/�2.5AAD 13E limis are from µ+µ− mass distribution in pp ollisions at Em = 7 TeV.6CHATRCHYAN 13K limis are from µ+µ− mass distribution in pp ollisions at Em =7 TeV.7AAD 12AB limis are from µ+µ− mass distribution in pp ollisions at Em = 7 TeV.SCALE LIMITS for Contat Interations: �(ℓν ℓν)SCALE LIMITS for Contat Interations: �(ℓν ℓν)SCALE LIMITS for Contat Interations: �(ℓν ℓν)SCALE LIMITS for Contat Interations: �(ℓν ℓν)VALUE (TeV) CL% DOCUMENT ID TECN COMMENT
>3.10>3.10>3.10>3.10 90 1 JODIDIO 86 SPEC �±LR (νµ νe µe)
• • • We do not use the following data for averages, �ts, limits, et. • • •
>3.8 2 DIAZCRUZ 94 RVUE �+LL(τ ντ e νe )
>8.1 2 DIAZCRUZ 94 RVUE �−LL(τ ντ e νe )
>4.1 3 DIAZCRUZ 94 RVUE �+LL(τ ντ µνµ)
>6.5 3 DIAZCRUZ 94 RVUE �−LL(τ ντ µνµ)1 JODIDIO 86 limit is from µ+ → νµ e+ νe . Chirality invariant interations L = (g2/�2)

[
ηLL (νµLγαµL) (eLγανe L) + ηLR (νµLγανe L (eRγαµR )] with g2/4π = 1 and(ηLL,ηLR ) = (0,±1) are taken. No limits are given for �±LL with (ηLL,ηLR ) = (±1,0).For more general onstraints with right-handed neutrinos and hirality nononservingontat interations, see their text.2DIAZCRUZ 94 limits are from �(τ → e ν ν) and assume avor-dependent ontat in-terations with �(τ ντ e νe ) ≪ �(µνµ e νe ).3DIAZCRUZ 94 limits are from �(τ → µν ν) and assume avor-dependent ontatinterations with �(τ ντ µνµ) ≪ �(µνµ e νe ).SCALE LIMITS for Contat Interations: �(e ν qq)SCALE LIMITS for Contat Interations: �(e ν qq)SCALE LIMITS for Contat Interations: �(e ν qq)SCALE LIMITS for Contat Interations: �(e ν qq)VALUE (TeV) CL% DOCUMENT ID TECN

>2.81>2.81>2.81>2.81 95 1 AFFOLDER 01I CDF1AFFOLDER 00I bound is for a salar interation qR qL ν eL.SCALE LIMITS for Contat Interations: �(qqqq)SCALE LIMITS for Contat Interations: �(qqqq)SCALE LIMITS for Contat Interations: �(qqqq)SCALE LIMITS for Contat Interations: �(qqqq)�+LL(TeV) �−LL(TeV) CL% DOCUMENT ID TECN COMMENT
>13.1 none 17.4{29.5>13.1 none 17.4{29.5>13.1 none 17.4{29.5>13.1 none 17.4{29.5 >21.8>21.8>21.8>21.8 95 1 AABOUD 17AK ATLS pp dijet angl.

• • • We do not use the following data for averages, �ts, limits, et. • • •
>11.5 >14.7 95 2 SIRUNYAN 17F CMS pp dijet angl.
>12.0 >17.5 95 3 AAD 16S ATLS pp dijet angl.4 AAD 15AR ATLS pp → t t t t5 AAD 15BY ATLS pp → t t t t
> 8.1 >12.0 95 6 AAD 15L ATLS pp dijet angl.
> 9.0 >11.7 95 7 KHACHATRY...15J CMS pp dijet angl.
> 5 95 8 FABBRICHESI 14 RVUE qq t t1AABOUD 17AK limit is from dijet angular distribution in pp ollisions at √s = 13 TeV.u, d, and s quarks are assumed to be omposite.2 SIRUNYAN 17F limit is from dijet angular ross setions in pp ollisions at Em = 13TeV. All quarks are assumed to be omposite.3AAD 16S limit is from dijet angular seletions in pp ollisions at Em = 13 TeV. u, d,and s quarks are assumed to be omposite.4AAD 15AR obtain limit on the tR ompositeness 2π/�2RR < 6.6 TeV−2 at 95% CLfrom the t t t t prodution in the pp ollisions at Em = 8 TeV.5AAD 15BY obtain limit on the tR ompositeness 2π/�2

RR
< 15.1 TeV−2 at 95% CLfrom the t t t t prodution in the pp ollisions at Em = 8 TeV.6AAD 15L limit is from dijet angular distribution in pp ollisions at Em = 8 TeV. u, d,and s quarks are assumed to be omposite.7KHACHATRYAN 15J limit is from dijet angular distribution in pp ollisions at Em =8 TeV. u, d, s , , and b quarks are assumed to be omposite.8 FABBRICHESI 14 obtain bounds on hromoeletri and hromomagneti form fatorsof the top-quark using pp → t t and pp → t t ross setions. The quoted limit on theqq t t ontat interation is derived from their bound on the hromoeletri form fator.SCALE LIMITS for Contat Interations: �(ν ν qq)SCALE LIMITS for Contat Interations: �(ν ν qq)SCALE LIMITS for Contat Interations: �(ν ν qq)SCALE LIMITS for Contat Interations: �(ν ν qq)Limits are for �±LL only. For other ases, see eah referene.�+

LL
(TeV) �−

LL
(TeV) CL% DOCUMENT ID TECN COMMENT

>5.0>5.0>5.0>5.0 >5.4>5.4>5.4>5.4 95 1 MCFARLAND 98 CCFR νN sattering1MCFARLAND 98 assumed a avor universal interation. Neutrinos were mostly of muontype. MASS LIMITS for Exited e (e∗)MASS LIMITS for Exited e (e∗)MASS LIMITS for Exited e (e∗)MASS LIMITS for Exited e (e∗)Most e+ e− experiments assume one-photon or Z exhange. The limitsfrom some e+ e− experiments whih depend on λ have assumed transitionouplings whih are hirality violating (ηL = ηR ). However they an beinterpreted as limits for hirality-onserving interations after multiplyingthe oupling value λ by √2; see Note.Exited leptons have the same quantum numbers as other ortholeptons.See also the searhes for ortholeptons in the \Searhes for Heavy Leptons"setion.Limits for Exited e (e∗) from Pair ProdutionLimits for Exited e (e∗) from Pair ProdutionLimits for Exited e (e∗) from Pair ProdutionLimits for Exited e (e∗) from Pair ProdutionThese limits are obtained from e+ e− → e∗+ e∗− and thus rely only on the (ele-troweak) harge of e∗. Form fator e�ets are ignored unless noted. For the aseof limits from Z deay, the e∗ oupling is assumed to be of sequential type. Possi-ble t hannel ontribution from transition magneti oupling is negleted. All limitsassume a dominant e∗ → e γ deay exept the limits from �(Z).For limits prior to 1987, see our 1992 edition (Physial Review D45D45D45D45 S1 (1992)).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>103.2>103.2>103.2>103.2 95 1 ABBIENDI 02G OPAL e+ e− → e∗ e∗ Homodoublet type
• • • We do not use the following data for averages, �ts, limits, et. • • •
>102.8 95 2 ACHARD 03B L3 e+ e− → e∗ e∗ Homodoublet type1From e+ e− ollisions at √s = 183{209 GeV. f = f ′ is assumed.2 From e+ e− ollisions at √s = 189{209 GeV. f = f ′ is assumed. ACHARD 03B alsoobtain limit for f = −f ′: me∗ > 96.6 GeV.Limits for Exited e (e∗) from Single ProdutionLimits for Exited e (e∗) from Single ProdutionLimits for Exited e (e∗) from Single ProdutionLimits for Exited e (e∗) from Single ProdutionThese limits are from e+ e− → e∗ e, W → e∗ ν, or e p → e∗X and depend ontransition magneti oupling between e and e∗. All limits assume e∗ → e γ deayexept as noted. Limits from LEP, UA2, and H1 are for hiral oupling, whereas allother limits are for nonhiral oupling, ηL = ηR = 1. In most papers, the limit isexpressed in the form of an exluded region in the λ−me∗ plane. See the originalpapers.For limits prior to 1987, see our 1992 edition (Physial Review D45D45D45D45 S1 (1992)).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>3000>3000>3000>3000 95 1 AAD 15AP ATLS pp → e(∗) e∗X
• • • We do not use the following data for averages, �ts, limits, et. • • •
>2450 95 2 KHACHATRY...16AQ CMS pp → e e∗X
>2200 95 3 AAD 13BB ATLS pp → e e∗X
>1900 95 4 CHATRCHYAN13AE CMS pp → e e∗X
>1870 95 5 AAD 12AZ ATLS pp → e(∗) e∗X1AAD 15AP searh for e∗ prodution in evens with three or more harged leptons in ppollisions at √s = 8 TeV. The quoted limit assumes � = me∗ , f = f ′ = 1. The ontatinteration is inluded in the e∗ prodution and deay amplitudes.2KHACHATRYAN 16AQ searh for single e∗ prodution in pp ollisions at √s = 8 TeV.The limit above is from the e∗ → e γ searh hannel assuming f = f ′ = 1, me∗ = �.See their Table 7 for limits in other searh hannels or with di�erent assumptions.



1860186018601860SearhesPartile ListingsQuark and LeptonCompositeness3AAD 13BB searh for single e∗ prodution in pp ollisions with e∗ → e γ deay. f =f ′ = 1, and e∗ prodution via ontat interation with � = me∗ are assumed.4CHATRCHYAN 13AE searh for single e∗ prodution in pp ollisions with e∗ → e γdeay. f = f ′ = 1, and e∗ prodution via ontat interation with � = me∗ are assumed.5AAD 12AZ searh for e∗ prodution via four-fermion ontat interation in pp ollisionswith e∗ → e γ deay. The quoted limit assumes � = me∗ . See their Fig. 8 for theexlusion plot in the mass-oupling plane.Limits for Exited e (e∗) from e+ e− → γ γLimits for Exited e (e∗) from e+ e− → γ γLimits for Exited e (e∗) from e+ e− → γ γLimits for Exited e (e∗) from e+ e− → γ γThese limits are derived from indiret e�ets due to e∗ exhange in the t hannel anddepend on transition magneti oupling between e and e∗. All limits are for λγ = 1.All limits exept ABE 89J and ACHARD 02D are for nonhiral oupling with ηL = ηR= 1. We hoose the hiral oupling limit as the best limit and list it in the SummaryTable.For limits prior to 1987, see our 1992 edition (Physial Review D45D45D45D45 S1 (1992)).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>356>356>356>356 95 1 ABDALLAH 04N DLPH √

s= 161{208 GeV
• • • We do not use the following data for averages, �ts, limits, et. • • •
>310 95 ACHARD 02D L3 √s= 192{209 GeV1ABDALLAH 04N also obtain a limit on the exited eletron mass with e e∗ hiral oupling,me∗ > 295 GeV at 95% CL.Indiret Limits for Exited e (e∗)Indiret Limits for Exited e (e∗)Indiret Limits for Exited e (e∗)Indiret Limits for Exited e (e∗)These limits make use of loop e�ets involving e∗ and are therefore subjet to theo-retial unertainty.VALUE (GeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 DORENBOS... 89 CHRM νµ e → νµ e, νµ e → νµ e2 GRIFOLS 86 THEO νµ e → νµ e3 RENARD 82 THEO g−2 of eletron1DORENBOSCH 89 obtain the limit λ2γ�2ut/m2e∗ < 2.6 (95% CL), where �ut is theuto� sale, based on the one-loop alulation by GRIFOLS 86. If one assumes that �ut= 1 TeV and λγ = 1, one obtains me∗ > 620 GeV. However, one generally expets

λγ ≈ me∗/�ut in omposite models.2GRIFOLS 86 uses νµ e → νµ e and νµ e → νµ e data from CHARM Collaboration toderive mass limits whih depend on the sale of ompositeness.3RENARD 82 derived from g−2 data limits on mass and ouplings of e∗ and µ∗. See�gures 2 and 3 of the paper.MASS LIMITS for Exited µ (µ∗)MASS LIMITS for Exited µ (µ∗)MASS LIMITS for Exited µ (µ∗)MASS LIMITS for Exited µ (µ∗)Limits for Exited µ (µ∗) from Pair ProdutionLimits for Exited µ (µ∗) from Pair ProdutionLimits for Exited µ (µ∗) from Pair ProdutionLimits for Exited µ (µ∗) from Pair ProdutionThese limits are obtained from e+ e− → µ∗+µ∗− and thus rely only on the (ele-troweak) harge of µ∗. Form fator e�ets are ignored unless noted. For the ase oflimits from Z deay, the µ∗ oupling is assumed to be of sequential type. All limitsassume a dominant µ∗ → µγ deay exept the limits from �(Z).For limits prior to 1987, see our 1992 edition (Physial Review D45D45D45D45 S1 (1992)).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>103.2>103.2>103.2>103.2 95 1 ABBIENDI 02G OPAL e+ e− → µ∗µ∗ Homodoublet type
• • • We do not use the following data for averages, �ts, limits, et. • • •
>102.8 95 2 ACHARD 03B L3 e+ e− → µ∗µ∗ Homodoublet type1From e+ e− ollisions at √s = 183{209 GeV. f = f ′ is assumed.2 From e+ e− ollisions at √s = 189{209 GeV. f = f ′ is assumed. ACHARD 03B alsoobtain limit for f = −f ′: m

µ∗ > 96.6 GeV.Limits for Exited µ (µ∗) from Single ProdutionLimits for Exited µ (µ∗) from Single ProdutionLimits for Exited µ (µ∗) from Single ProdutionLimits for Exited µ (µ∗) from Single ProdutionThese limits are from e+ e− → µ∗µ and depend on transition magneti ouplingbetween µ and µ∗. All limits assume µ∗ → µγ deay. Limits from LEP are for hiraloupling, whereas all other limits are for nonhiral oupling, ηL = ηR = 1. In mostpapers, the limit is expressed in the form of an exluded region in the λ−m
µ∗ plane.See the original papers.For limits prior to 1987, see our 1992 edition (Physial Review D45D45D45D45 S1 (1992)).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>3000>3000>3000>3000 95 1 AAD 15AP ATLS pp → µ(∗)µ∗X
• • • We do not use the following data for averages, �ts, limits, et. • • •
>2800 95 2 AAD 16BMATLS pp → µµ∗X
>2470 95 3 KHACHATRY...16AQ CMS pp → µµ∗X
>2200 95 4 AAD 13BB ATLS pp → µµ∗X
>1900 95 5 CHATRCHYAN13AE CMS pp → µµ∗X
>1750 95 6 AAD 12AZ ATLS pp → µ(∗)µ∗X1AAD 15AP searh for µ∗ prodution in evens with three or more harged leptons in ppollisions at √s = 8 TeV. The quoted limit assumes � = m

µ∗ , f = f ′ = 1. The ontatinteration is inluded in the µ∗ prodution and deay amplitudes.2AAD 16BM searh for µ∗ prodution in µµ j j events in pp ollisions at √
s = 8 TeV.Both the prodution and deay are assumed to our via a ontat interation with � =m

µ∗ .

3KHACHATRYAN 16AQ searh for single µ∗ prodution in pp ollisions at √s = 8 TeV.The limit above is from the µ∗ → µγ searh hannel assuming f = f ′ = 1, m
µ∗ = �.See their Table 7 for limits in other searh hannels or with di�erent assumptions.4AAD 13BB searh for single µ∗ prodution in pp ollisions with µ∗ → µγ deay. f =f ′ = 1, and µ∗ prodution via ontat interation with � = m

µ∗ are assumed.5CHATRCHYAN 13AE searh for single µ∗ prodution in pp ollisions with µ∗ → µγdeay. f = f ′ = 1, and µ∗ prodution via ontat interation with � =m
µ∗ are assumed.6AAD 12AZ searh for µ∗ prodution via four-fermion ontat interation in pp ollisionswith µ∗ → µγ deay. The quoted limit assumes � = m

µ∗ . See their Fig. 8 for theexlusion plot in the mass-oupling plane.Indiret Limits for Exited µ (µ∗)Indiret Limits for Exited µ (µ∗)Indiret Limits for Exited µ (µ∗)Indiret Limits for Exited µ (µ∗)These limits make use of loop e�ets involving µ∗ and are therefore subjet to theo-retial unertainty.VALUE (GeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 RENARD 82 THEO g−2 of muon1RENARD 82 derived from g−2 data limits on mass and ouplings of e∗ and µ∗. See�gures 2 and 3 of the paper.MASS LIMITS for Exited τ (τ∗)MASS LIMITS for Exited τ (τ∗)MASS LIMITS for Exited τ (τ∗)MASS LIMITS for Exited τ (τ∗)Limits for Exited τ (τ∗) from Pair ProdutionLimits for Exited τ (τ∗) from Pair ProdutionLimits for Exited τ (τ∗) from Pair ProdutionLimits for Exited τ (τ∗) from Pair ProdutionThese limits are obtained from e+ e− → τ∗+ τ∗− and thus rely only on the (ele-troweak) harge of τ∗. Form fator e�ets are ignored unless noted. For the ase oflimits from Z deay, the τ∗ oupling is assumed to be of sequential type. All limitsassume a dominant τ∗ → τ γ deay exept the limits from �(Z).For limits prior to 1987, see our 1992 edition (Physial Review D45D45D45D45 S1 (1992)).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>103.2>103.2>103.2>103.2 95 1 ABBIENDI 02G OPAL e+ e− → τ∗ τ∗ Homodoublet type
• • • We do not use the following data for averages, �ts, limits, et. • • •
>102.8 95 2 ACHARD 03B L3 e+ e− → τ∗ τ∗ Homodoublet type1From e+ e− ollisions at √s = 183{209 GeV. f = f ′ is assumed.2 From e+ e− ollisions at √s = 189{209 GeV. f = f ′ is assumed. ACHARD 03B alsoobtain limit for f = −f ′: m

τ∗ > 96.6 GeV.Limits for Exited τ (τ∗) from Single ProdutionLimits for Exited τ (τ∗) from Single ProdutionLimits for Exited τ (τ∗) from Single ProdutionLimits for Exited τ (τ∗) from Single ProdutionThese limits are from e+ e− → τ∗ τ and depend on transition magneti ouplingbetween τ and τ∗. All limits assume τ∗ → τ γ deay. Limits from LEP are for hiraloupling, whereas all other limits are for nonhiral oupling, ηL = ηR = 1. In mostpapers, the limit is expressed in the form of an exluded region in the λ−m
τ∗ plane.See the original papers.VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>2500>2500>2500>2500 95 1 AAD 15AP ATLS pp → τ(∗) τ∗X
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 180 95 2 ACHARD 03B L3 e+ e− → τ τ∗
> 185 95 3 ABBIENDI 02G OPAL e+ e− → τ τ∗1AAD 15AP searh for τ∗ prodution in events with three or more harged leptons in ppollisions at √s = 8 TeV. The quoted limit assumes � = m

τ∗ , f = f ′ = 1. The ontatinteration is inluded in the τ∗ prodution and deay amplitudes.2ACHARD 03B result is from e+ e− ollisions at √s = 189{209 GeV. f = f ′ = �/m
τ∗is assumed. See their Fig. 4 for the exlusion plot in the mass-oupling plane.3ABBIENDI 02G result is from e+ e− ollisions at √s = 183{209 GeV. f = f ′ = �/m
τ∗is assumed for τ∗ oupling. See their Fig. 4 for the exlusion limit in the mass-ouplingplane. MASS LIMITS for Exited Neutrino (ν∗)MASS LIMITS for Exited Neutrino (ν∗)MASS LIMITS for Exited Neutrino (ν∗)MASS LIMITS for Exited Neutrino (ν∗)Limits for Exited ν (ν∗) from Pair ProdutionLimits for Exited ν (ν∗) from Pair ProdutionLimits for Exited ν (ν∗) from Pair ProdutionLimits for Exited ν (ν∗) from Pair ProdutionThese limits are obtained from e+ e− → ν∗ ν∗ and thus rely only on the (eletroweak)harge of ν∗. Form fator e�ets are ignored unless noted. The ν∗ oupling is assumedto be of sequential type unless otherwise noted. All limits assume a dominant ν∗ →

ν γ deay exept the limits from �(Z).VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>1600>1600>1600>1600 95 1 AAD 15AP ATLS pp → ν∗ ν∗X
• • • We do not use the following data for averages, �ts, limits, et. • • •2 ABBIENDI 04N OPAL
> 102.6 95 3 ACHARD 03B L3 e+ e− → ν∗ ν∗ Homodoublet type1AAD 15AP searh for ν∗ pair prodution in evens with three or more harged leptons inpp ollisions at √

s = 8 TeV. The quoted limit assumes � = m
ν∗ , f = f ′ = 1. Theontat interation is inluded in the ν∗ prodution and deay amplitudes.2 From e+ e− ollisions at √

s = 192{209 GeV, ABBIENDI 04N obtain limit on
σ(e+ e− → ν∗ ν∗) B2(ν∗ → ν γ). See their Fig.2. The limit ranges from 20 to45 fb for m

ν∗ > 45 GeV.3 From e+ e− ollisions at √s = 189{209 GeV. f = − f ′ is assumed. ACHARD 03B alsoobtain limit for f = f ′: m
ν∗e > 101.7 GeV, m

ν∗µ
> 101.8 GeV, and m

ν∗τ
> 92.9 GeV.See their Fig. 4 for the exlusion plot in the mass-oupling plane.



1861186118611861See key on page 885 Searhes Partile ListingsQuark and Lepton CompositenessLimits for Exited ν (ν∗) from Single ProdutionLimits for Exited ν (ν∗) from Single ProdutionLimits for Exited ν (ν∗) from Single ProdutionLimits for Exited ν (ν∗) from Single ProdutionThese limits are from e+ e− → ν ν∗, Z → ν ν∗, or e p → ν∗X and depend ontransition magneti oupling between ν/e and ν∗. Assumptions about ν∗ deay modeare given in footnotes.VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>213>213>213>213 95 1 AARON 08 H1 e p → ν∗X
• • • We do not use the following data for averages, �ts, limits, et. • • •
>190 95 2 ACHARD 03B L3 e+ e− → ν ν∗none 50{150 95 3 ADLOFF 02 H1 e p → ν∗X
>158 95 4 CHEKANOV 02D ZEUS e p → ν∗X1AARON 08 searh for single ν∗ prodution in e p ollisions with the deays ν∗ → ν γ,

νZ , eW . The quoted limit assumes f = −f ′ = �/m
ν∗ . See their Fig. 3 and Fig. 4 forthe exlusion plots in the mass-oupling plane.2ACHARD 03B result is from e+ e− ollisions at √s = 189{209 GeV. The quoted limitis for ν∗e . f = − f ′ = �/m

ν∗ is assumed. See their Fig. 4 for the exlusion plot in themass-oupling plane.3ADLOFF 02 searh for single ν∗ prodution in e p ollisions with the deays ν∗ → ν γ,
νZ , eW . The quoted limit assumes f = −f ′ = �/m

ν∗ . See their Fig. 1 for the exlusionplots in the mass-oupling plane.4CHEKANOV 02D searh for single ν∗ prodution in e p ollisions with the deays ν∗ →
ν γ, νZ , eW . f = −f ′ = �/m

ν∗ is assumed for the e∗ oupling. CHEKANOV 02Dalso obtain limit for f = f ′ = �/m
ν∗ : mν∗ >135 GeV. See their Fig. 5 and Fig. 5d forthe exlusion plot in the mass-oupling plane.MASS LIMITS for Exited q (q∗)MASS LIMITS for Exited q (q∗)MASS LIMITS for Exited q (q∗)MASS LIMITS for Exited q (q∗)Limits for Exited q (q∗) from Pair ProdutionLimits for Exited q (q∗) from Pair ProdutionLimits for Exited q (q∗) from Pair ProdutionLimits for Exited q (q∗) from Pair ProdutionThese limits are mostly obtained from e+ e− → q∗ q∗ and thus rely only on the (ele-troweak) harge of the q∗. Form fator e�ets are ignored unless noted. Assumptionsabout the q∗ deay are given in the omments and footnotes.VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>338>338>338>338 95 1 AALTONEN 10H CDF q∗ → tW−
• • • We do not use the following data for averages, �ts, limits, et. • • •2 BARATE 98U ALEP Z → q∗ q∗
> 45.6 95 3 ADRIANI 93M L3 u or d type, Z → q∗ q∗
> 41.7 95 4 BARDADIN-... 92 RVUE u-type, �(Z)
> 44.7 95 4 BARDADIN-... 92 RVUE d-type, �(Z)
> 40.6 95 5 DECAMP 92 ALEP u-type, �(Z)
> 44.2 95 5 DECAMP 92 ALEP d-type, �(Z)
> 45 95 6 DECAMP 92 ALEP u or d type, Z → q∗ q∗
> 45 95 5 ABREU 91F DLPH u-type, �(Z)
> 45 95 5 ABREU 91F DLPH d-type, �(Z)1AALTONEN 10H obtain limits on the q∗ q∗ prodution ross setion in pp ollisions.See their Fig. 3.2BARATE 98U obtain limits on the form fator. See their Fig. 16 for limits in mass-formfator plane.3ADRIANI 93M limit is valid for B(q∗ → qg)> 0.25 (0.17) for up (down) type.4BARDADIN-OTWINOWSKA 92 limit based on ��(Z)<36 MeV.5These limits are independent of deay modes.6 Limit is for B(q∗ → qg)+B(q∗ → qγ)=1.Limits for Exited q (q∗) from Single ProdutionLimits for Exited q (q∗) from Single ProdutionLimits for Exited q (q∗) from Single ProdutionLimits for Exited q (q∗) from Single ProdutionThese limits are from e+ e− → q∗ q, pp → q∗X, or pp → q∗X and depend ontransition magneti ouplings between q and q∗. Assumptions about q∗ deay modeare given in the footnotes and omments.VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>6000>6000>6000>6000 95 1 AABOUD 17AK ATLS pp → q∗X , q∗ → qg
• • • We do not use the following data for averages, �ts, limits, et. • • •none 600{5400 95 2 KHACHATRY...17W CMS pp → q∗X , q∗ → qgnone 1100{2100 95 3 AABOUD 16 ATLS pp → b∗X , b∗ → bg
>1500 95 4 AAD 16AH ATLS pp → b∗X , b∗ → tW
>4400 95 5 AAD 16AI ATLS pp → q∗X , q∗ → qγ6 AAD 16AV ATLS pp → q∗X , q∗ → W b
>5200 95 7 AAD 16S ATLS pp → q∗X , q∗ → qg
>1390 95 8 KHACHATRY...16I CMS pp → b∗X , b∗ → tW
>5000 95 9 KHACHATRY...16K CMS pp → q∗X , q∗ → qgnone 500{1600 95 10 KHACHATRY...16L CMS pp → q∗X , q∗ → qg
>4060 95 11 AAD 15V ATLS pp → q∗X , q∗ → qg
>3500 95 12 KHACHATRY...15V CMS pp → q∗X , q∗ → qg
>3500 95 13 AAD 14A ATLS pp → q∗X , q∗ → qγ
>3200 95 14 KHACHATRY...14 CMS pp → q∗X , q∗ → qW
>2900 95 15 KHACHATRY...14 CMS pp → q∗X , q∗ → qZnone 700{3500 95 16 KHACHATRY...14J CMS pp → q∗X , q∗ → qγ
>2380 95 17 CHATRCHYAN13AJ CMS pp → q∗X , q∗ → qW
>2150 95 18 CHATRCHYAN13AJ CMS pp → q∗X , q∗ → qZ1AABOUD 17AK assume � = mq∗ , fs = f = f ′ = 1. The ontat interations are notinluded in q∗ prodution and deay amplitudes. Only the deay of q∗ → g u and q∗ →g d is simulated as the benhmark signals in the analysis.2KHACHATRYAN 17W assume � = mq∗ , fs = f = f ′ = 1. The ontat interations arenot inluded in q∗ prodution and deay amplitudes.3AABOUD 16 assume � = mb∗ , fs = f = f ′ = 1. The ontat interations are notinluded in the b∗ prodution and deay amplitudes.

4AAD 16AH searh for b∗ deaying to tW in pp ollisions at √
s = 8 TeV. fg = fL =fR = 1 are assumed. See their Fig. 12b for limits on σ · B.5AAD 16AI assume � = mq∗ , fs = f = f ′ = 1.6AAD 16AV searh for single prodution of vetor-like quarks deaying to W b in ppollisions. See their Fig. 8 for the limits on ouplings and mixings.7AAD 16S assume � = mq∗ , fs = f = f ′ = 1. The ontat interations are not inludedin q∗ prodution and deay amplitudes.8KHACHATRYAN 16I searh for b∗ deaying to tW in pp ollisions at √s = 8 TeV. κbL= gL = 1, κbR = gR = 0 are assumed. See their Fig. 8 for limits on σ·B.9KHACHATRYAN 16K assume � = mq∗ , fs = f = f ′= 1. The ontat interations arenot inluded in q∗ prodution and deay amplitudes.10KHACHATRYAN 16L searh for resonanes deaying to dijets in pp ollisions at √s =8 TeV using the data souting tehnique whih inreases the sensitivity to the low massresonanes.11AAD 15V assume � = mq∗ , fs = f = f ′ = 1. The ontat interations are not inludedin q∗ prodution and deay amplitudes.12KHACHATRYAN 15V assume � = mq∗ , fs = f = f ′ = 1. The ontat interations arenot inluded in q∗ prodution and deay amplitudes.13AAD 14A assume � = mq∗ , fs = f = f ′ = 1.14KHACHATRYAN 14 use the hadroni deay of W , assuming � = mq∗ , fs=f=f ′ = 1.15KHACHATRYAN 14 use the hadroni deay of Z , assuming � = mq∗ , fs=f=f ′ = 1.16KHACHATRYAN 14J assume fs = f = f ′ = � / mq∗ .17CHATRCHYAN 13AJ use the hadroni deay of W .18CHATRCHYAN 13AJ use the hadroni deay of Z .MASS LIMITS for Color Sextet Quarks (q6)MASS LIMITS for Color Sextet Quarks (q6)MASS LIMITS for Color Sextet Quarks (q6)MASS LIMITS for Color Sextet Quarks (q6)VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>84>84>84>84 95 1 ABE 89D CDF pp → q6 q61ABE 89D look for pair prodution of unit-harged partiles whih leave the detetorbefore deaying. In the above limit the olor sextet quark is assumed to fragment into aunit-harged or neutral hadron with equal probability and to have long enough lifetimenot to deay within the detetor. A limit of 121 GeV is obtained for a olor deuplet.MASS LIMITS for Color Otet Charged Leptons (ℓ8)MASS LIMITS for Color Otet Charged Leptons (ℓ8)MASS LIMITS for Color Otet Charged Leptons (ℓ8)MASS LIMITS for Color Otet Charged Leptons (ℓ8)
λ ≡ mℓ8/�VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

>86>86>86>86 95 1 ABE 89D CDF Stable ℓ8: pp → ℓ8 ℓ8
• • • We do not use the following data for averages, �ts, limits, et. • • •2 ABT 93 H1 e8: e p → e8X1ABE 89D look for pair prodution of unit-harged partiles whih leave the detetorbefore deaying. In the above limit the olor otet lepton is assumed to fragment into aunit-harged or neutral hadron with equal probability and to have long enough lifetimenot to deay within the detetor. The limit improves to 99 GeV if it always fragmentsinto a unit-harged hadron.2ABT 93 searh for e8 prodution via e-gluon fusion in e p ollisions with e8 → e g . Seetheir Fig. 3 for exlusion plot in the me8{� plane for me8 = 35{220 GeV.MASS LIMITS for Color Otet Neutrinos (ν8)MASS LIMITS for Color Otet Neutrinos (ν8)MASS LIMITS for Color Otet Neutrinos (ν8)MASS LIMITS for Color Otet Neutrinos (ν8)

λ ≡ mℓ8/�VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
>110>110>110>110 90 1 BARGER 89 RVUE ν8: pp → ν8 ν8
• • • We do not use the following data for averages, �ts, limits, et. • • •none 3.8{29.8 95 2 KIM 90 AMY ν8: e+ e− → aoplanar jetsnone 9{21.9 95 3 BARTEL 87B JADE ν8: e+ e− → aoplanar jets1BARGER 89 used ABE 89B limit for events with large missing transverse momentum.Two-body deay ν8 → ν g is assumed.2KIM 90 is at Em = 50{60.8 GeV. The same assumptions as in BARTEL 87B are used.3BARTEL 87B is at Em = 46.3{46.78 GeV. The limit assumes the ν8 pair produtionross setion to be eight times larger than that of the orresponding heavy neutrino pairprodution. This assumption is not valid in general for the weak ouplings, and the limitan be sensitive to its SU(2)L×U(1)Y quantum numbers.MASS LIMITS for W8 (Color Otet W Boson)MASS LIMITS for W8 (Color Otet W Boson)MASS LIMITS for W8 (Color Otet W Boson)MASS LIMITS for W8 (Color Otet W Boson)VALUE (GeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 ALBAJAR 89 UA1 pp → W8X, W8 → W g1ALBAJAR 89 give σ(W8 → W + jet)/σ(W ) < 0.019 (90% CL) for mW8 > 220 GeV.REFERENCES FOR Searhes for QuarkREFERENCES FOR Searhes for QuarkREFERENCES FOR Searhes for QuarkREFERENCES FOR Searhes for Quarkand Lepton Compositenessand Lepton Compositenessand Lepton Compositenessand Lepton CompositenessAABOUD 17AK PR D96 052004 M. Aaboud et al. (ATLAS Collab.)AABOUD 17AT JHEP 1710 182 M. Aaboud et al. (ATLAS Collab.)KHACHATRY... 17W PL B769 520 V. Khahatryan et al. (CMS Collab.)SIRUNYAN 17F JHEP 1707 013 A.M. Sirunyan et al. (CMS Collab.)AABOUD 16 PL B759 229 M. Aaboud et al. (ATLAS Collab.)AABOUD 16U PL B761 372 M. Aaboud et al. (ATLAS Collab.)AAD 16AH JHEP 1602 110 G. Aad et al. (ATLAS Collab.)AAD 16AI JHEP 1603 041 G. Aad et al. (ATLAS Collab.)



1862186218621862SearhesPartile ListingsQuark and LeptonCompositeness, ExtraDimensionsAAD 16AV EPJ C76 442 G. Aad et al. (ATLAS Collab.)AAD 16BM NJP 18 073021 G. Aad et al. (ATLAS Collab.)AAD 16S PL B754 302 G. Aad et al. (ATLAS Collab.)KHACHATRY... 16AQ JHEP 1603 125 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 16I JHEP 1601 166 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 16K PRL 116 071801 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 16L PRL 117 031802 V. Khahatryan et al. (CMS Collab.)AAD 15AP JHEP 1508 138 G. Aad et al. (ATLAS Collab.)AAD 15AR JHEP 1508 105 G. Aad et al. (ATLAS Collab.)AAD 15BY JHEP 1510 150 G. Aad et al. (ATLAS Collab.)AAD 15L PRL 114 221802 G. Aad et al. (ATLAS Collab.)AAD 15V PR D91 052007 G. Aad et al. (ATLAS Collab.)KHACHATRY... 15AE JHEP 1504 025 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 15J PL B746 79 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 15V PR D91 052009 V. Khahatryan et al. (CMS Collab.)AAD 14A PL B728 562 G. Aad et al. (ATLAS Collab.)AAD 14BE EPJ C74 3134 G. Aad et al. (ATLAS Collab.)FABBRICHESI 14 PR D89 074028 M. Fabbrihesi, M. Pinamonti, A. ToneroKHACHATRY... 14 JHEP 1408 173 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 14J PL B738 274 V. Khahatryan et al. (CMS Collab.)AAD 13BB NJP 15 093011 G. Aad et al. (ATLAS Collab.)AAD 13E PR D87 015010 G. Aad et al. (ATLAS Collab.)CHATRCHYAN 13AE PL B720 309 S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 13AJ PL B723 280 S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 13K PR D87 032001 S. Chatrhyan et al. (CMS Collab.)AAD 12AB PL B712 40 G. Aad et al. (ATLAS Collab.)AAD 12AZ PR D85 072003 G. Aad et al. (ATLAS Collab.)AARON 11C PL B705 52 F. D. Aaron et al. (H1 Collab.)ABDALLAH 11 EPJ C71 1555 J. Abdallah et al. (DELPHI Collab.)AALTONEN 10H PRL 104 091801 T. Aaltonen et al. (CDF Collab.)ABDALLAH 09 EPJ C60 1 J. Abdallah et al. (DELPHI Collab.)AARON 08 PL B663 382 F.D. Aaron et al. (H1 Collab.)SCHAEL 07A EPJ C49 411 S. Shael et al. (ALEPH Collab.)ABDALLAH 06C EPJ C45 589 J. Abdallah et al. (DELPHI Collab.)ABULENCIA 06L PRL 96 211801 A. Abulenia et al. (CDF Collab.)ABBIENDI 04G EPJ C33 173 G. Abbiendi et al. (OPAL Collab.)ABBIENDI 04N PL B602 167 G. Abbiendi et al. (OPAL Collab.)ABDALLAH 04N EPJ C37 405 J. Abdallah et al. (DELPHI Collab.)ACHARD 03B PL B568 23 P. Ahard et al. (L3 Collab.)BABICH 03 EPJ C29 103 A.A. Babih et al.ABBIENDI 02G PL B544 57 G. Abbiendi et al. (OPAL Collab.)ACHARD 02D PL B531 28 P. Ahard et al. (L3 Collab.)ADLOFF 02 PL B525 9 C. Adlo� et al. (H1 Collab.)CHEKANOV 02D PL B549 32 S. Chekanov et al. (ZEUS Collab.)AFFOLDER 01I PRL 87 231803 T. A�older et al. (CDF Collab.)BOURILKOV 01 PR D64 071701 D. BourilkovCHEUNG 01B PL B517 167 K. CheungACCIARRI 00P PL B489 81 M. Aiarri et al. (L3 Collab.)AFFOLDER 00I PR D62 012004 T. A�older et al. (CDF Collab.)BARATE 98U EPJ C4 571 R. Barate et al. (ALEPH Collab.)BARGER 98E PR D57 391 V. Barger et al.MCFARLAND 98 EPJ C1 509 K.S. MFarland et al. (CCFR/NuTeV Collab.)DIAZCRUZ 94 PR D49 2149 J.L. Diaz Cruz, O.A. Sampayo (CINV)ABT 93 NP B396 3 I. Abt et al. (H1 Collab.)ADRIANI 93M PRPL 236 1 O. Adriani et al. (L3 Collab.)BARDADIN-... 92 ZPHY C55 163 M. Bardadin-Otwinowska (CLER)DECAMP 92 PRPL 216 253 D. Deamp et al. (ALEPH Collab.)PDG 92 PR D45 S1 K. Hikasa et al. (KEK, LBL, BOST+)ABREU 91F NP B367 511 P. Abreu et al. (DELPHI Collab.)KIM 90 PL B240 243 G.N. Kim et al. (AMY Collab.)ABE 89B PRL 62 1825 F. Abe et al. (CDF Collab.)ABE 89D PRL 63 1447 F. Abe et al. (CDF Collab.)ABE 89J ZPHY C45 175 K. Abe et al. (VENUS Collab.)ALBAJAR 89 ZPHY C44 15 C. Albajar et al. (UA1 Collab.)BARGER 89 PL B220 464 V. Barger et al. (WISC, KEK)DORENBOS... 89 ZPHY C41 567 J. Dorenbosh et al. (CHARM Collab.)BARTEL 87B ZPHY C36 15 W. Bartel et al. (JADE Collab.)GRIFOLS 86 PL 168B 264 J.A. Grifols, S. Peris (BARC)JODIDIO 86 PR D34 1967 A. Jodidio et al. (LBL, NWES, TRIU)Also PR D37 237 (erratum) A. Jodidio et al. (LBL, NWES, TRIU)RENARD 82 PL 116B 264 F.M. Renard (CERN)Extra DimensionsFor explanation of terms used and disussion of signi�ant modeldependene of following limits, see the \Extra Dimensions" review.Footnotes desribe originally quoted limit. δ indiates the numberof extra dimensions.Limits not enoded here are summarized in the \Extra Dimensions"review, where the latest unpublished results are also desribed.
See the related review(s):Extra Dimensions SearhesCONTENTS:CONTENTS:CONTENTS:CONTENTS:Limits on R from Deviations in Gravitational Fore LawLimits on R from On-Shell Prodution of Gravitons: δ = 2Mass Limits on MTTLimits on 1/R = MLimits on Kaluza-Klein Gravitons in Warped Extra DimensionsLimits on Kaluza-Klein Gluons in Warped Extra DimensionsLimits on R from Deviations in Gravitational Fore LawLimits on R from Deviations in Gravitational Fore LawLimits on R from Deviations in Gravitational Fore LawLimits on R from Deviations in Gravitational Fore LawThis setion inludes limits on the size of extra dimensions from deviations in the New-tonian (1/r2) gravitational fore law at short distanes. Deviations are parametrizedby a gravitational potential of the form V=−(G m m'/r) [1 + α exp(−r/R)℄. For δtoroidal extra dimensions of equal size, α = 8δ/3. Quoted bounds are for δ = 2 unlessotherwise noted.VALUE (µm) CL% DOCUMENT ID COMMENT
< 30< 30< 30< 30 95 1 KAPNER 07 Torsion pendulum
• • • We do not use the following data for averages, �ts, limits, et. • • •2 KLIMCHITSK...17A Torsion osillator3 XU 13 Nulei properties

4 BEZERRA 11 Torsion osillator5 SUSHKOV 11 Torsion pendulum6 BEZERRA 10 Miroantilever7 MASUDA 09 Torsion pendulum8 GERACI 08 Miroantilever9 TRENKEL 08 Newton's onstant10 DECCA 07A Torsion osillator
< 47 95 11 TU 07 Torsion pendulum12 SMULLIN 05 Miroantilever
<130 95 13 HOYLE 04 Torsion pendulum14 CHIAVERINI 03 Miroantilever
. 200 95 15 LONG 03 Miroantilever
<190 95 16 HOYLE 01 Torsion pendulum17 HOSKINS 85 Torsion pendulum1KAPNER 07 searh for new fores, probing a range of α ≃ 10−3{105 and lengthsales R ≃ 10{1000 µm. For δ = 1 the bound on R is 44 µm. For δ = 2, the bound isexpressed in terms of M∗, here translated to a bound on the radius. See their Fig. 6 fordetails on the bound.2KLIMCHITSKAYA 17A uses an experiment that measures the di�erene of Casimir foresto obtain bounds on non-Newtonian fores with strengths ∣∣α

∣∣ ≃ 105{1017 and lengthsales R = 0.03{10 µm. See their Fig. 3. These onstraints do not plae limits on thesize of extra at dimensions.3XU 13 obtain onstraints on non-Newtonian fores with strengths ∣∣α∣∣ ≃ 1034{1036 andlength sales R ≃ 1{10 fm. See their Fig. 4 for more details. These onstraints do notplae limits on the size of extra at dimensions.4BEZERRA 11 obtain onstraints on non-Newtonian fores with strengths 1011. ∣∣α
∣∣.1018 and length sales R = 30{1260 nm. See their Fig. 2 for more details. Theseonstraints do not plae limits on the size of extra at dimensions.5 SUSHKOV 11 obtain improved limits on non-Newtonian fores with strengths 107.∣∣α

∣∣ . 1011 and length sales 0.4 µm < R < 4 µm (95% CL). See their Fig. 2.These bounds do not plae limits on the size of extra at dimensions. However, a modeldependent bound of M∗ > 70 TeV is obtained assuming gauge bosons that ouple tobaryon number also propagate in (4 + δ) dimensions.6BEZERRA 10 obtain improved onstraints on non-Newtonian fores with strengths1019. ∣∣α
∣∣. 1029 and length sales R = 1.6{14 nm (95% CL). See their Fig. 1.This bound does not plae limits on the size of extra at dimensions.7MASUDA 09 obtain improved onstraints on non-Newtonian fores with strengths 109.∣∣α

∣∣. 1011 and length sales R = 1.0{2.9 µm (95% CL). See their Fig. 3. This bounddoes not plae limits on the size of extra at dimensions.8GERACI 08 obtain improved onstraints on non-Newtonian fores with strengths ∣∣α
∣∣ >14,000 and length sales R = 5{15 µm. See their Fig. 9. This bound does not plaelimits on the size of extra at dimensions.9TRENKEL 08 uses two independent measurements of Newton's onstant G to onstrainnew fores with strength ∣∣α

∣∣ ≃ 10−4 and length sales R = 0.02{1 m. See their Fig. 1.This bound does not plae limits on the size of extra at dimensions.10DECCA 07A searh for new fores and obtain bounds in the region with strengths ∣∣α∣∣ ≃1013{1018 and length sales R = 20{86 nm. See their Fig. 6. This bound does notplae limits on the size of extra at dimensions.11TU 07 searh for new fores probing a range of ∣∣α∣∣ ≃ 10−1{105 and length sales R
≃ 20{1000 µm. For δ = 1 the bound on R is 53 µm. See their Fig. 3 for details on thebound.12 SMULLIN 05 searh for new fores, and obtain bounds in the region with strengths
α ≃ 103{108 and length sales R = 6{20 µm. See their Figs. 1 and 16 for details onthe bound. This work does not plae limits on the size of extra at dimensions.13HOYLE 04 searh for new fores, probing α down to 10−2 and distanes down to 10µm.Quoted bound on R is for δ = 2. For δ = 1, bound goes to 160 µm. See their Fig. 34for details on the bound.14CHIAVERINI 03 searh for new fores, probing α above 104 and λ down to 3µm, �ndingno signal. See their Fig. 4 for details on the bound. This bound does not plae limits onthe size of extra at dimensions.15 LONG 03 searh for new fores, probing α down to 3, and distanes down to about10µm. See their Fig. 4 for details on the bound.16HOYLE 01 searh for new fores, probing α down to 10−2 and distanes down to 20µm.See their Fig. 4 for details on the bound. The quoted bound is for α ≥ 3.17HOSKINS 85 searh for new fores, probing distanes down to 4 mm. See their Fig. 13for details on the bound. This bound does not plae limits on the size of extra atdimensions.Limits on R from On-Shell Prodution of Gravitons: δ = 2Limits on R from On-Shell Prodution of Gravitons: δ = 2Limits on R from On-Shell Prodution of Gravitons: δ = 2Limits on R from On-Shell Prodution of Gravitons: δ = 2This setion inludes limits on on-shell prodution of gravitons in ollider and astro-physial proesses. Bounds quoted are on R, the assumed ommon radius of the atextra dimensions, for δ = 2 extra dimensions. Studies often quote bounds in terms ofderived parameter; experiments are atually sensitive to the masses of the KK gravi-tons: m~n = ∣∣~n

∣∣/R. See the Review on \Extra Dimensions" for details. Bounds aregiven in µm for δ = 2.VALUE (µm) CL% DOCUMENT ID TECN COMMENT
< 10.9< 10.9< 10.9< 10.9 95 1 AABOUD 16D ATLS pp → j G
< 0.00016< 0.00016< 0.00016< 0.00016 95 2 HANNESTAD 03 Neutron star heating
• • • We do not use the following data for averages, �ts, limits, et. • • •3 SIRUNYAN 17AQ CMS pp → γG
< 90 95 4 AABOUD 16F ATLS pp → γG5 KHACHATRY...16N CMS pp → γG
< 17.2 95 6 AAD 15BH ATLS pp → j G7 AAD 15CS ATLS pp → γG
< 15 95 8 KHACHATRY...15AL CMS pp → j G
< 25 95 9 AAD 13AD ATLS pp → j G
< 127 95 10 AAD 13C ATLS pp → γG
< 34.4 95 11 AAD 13D ATLS pp → j j
< 0.0087 95 12 AJELLO 12 FLAT Neutron star γ soures
< 23 95 13 CHATRCHYAN12AP CMS pp → j G
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< 92 95 14 AAD 11S ATLS pp → j G
< 72 95 15 CHATRCHYAN11U CMS pp → j G
< 245 95 16 AALTONEN 08AC CDF pp → γG , j G
< 615 95 17 ABAZOV 08S D0 pp → γG
< 0.916 95 18 DAS 08 Supernova ooling
< 350 95 19 ABULENCIA,A 06 CDF pp → j G
< 270 95 20 ABDALLAH 05B DLPH e+ e− → γG
< 210 95 21 ACHARD 04E L3 e+ e− → γG
< 480 95 22 ACOSTA 04C CDF pp → j G
< 0.00038 95 23 CASSE 04 Neutron star γ soures
< 610 95 24 ABAZOV 03 D0 pp → j G
< 0.96 95 25 HANNESTAD 03 Supernova ooling
< 0.096 95 26 HANNESTAD 03 Di�use γ bakground
< 0.051 95 27 HANNESTAD 03 Neutron star γ soures
< 300 95 28 HEISTER 03C ALEP e+ e− → γG29 FAIRBAIRN 01 Cosmology
< 0.66 95 30 HANHART 01 Supernova ooling31 CASSISI 00 Red giants
<1300 95 32 ACCIARRI 99S L3 e+ e− → Z G1AABOUD 16D searh for pp → j G , using 3.2 fb−1 of data at √s = 13 TeV to plaelower limits on MD for two to six extra dimensions (see their Table X), from whih thisbound on R is derived.2HANNESTAD 03 obtain a limit on R from the heating of old neutron stars by thesurrounding loud of trapped KK gravitons. Limits for all δ ≤ 7 are given in theirTables V and VI. These limits supersede those in HANNESTAD 02.3 SIRUNYAN 17AQ searh for pp → γG , using 12.9 fb−1 of data at √

s = 13 TeV toplae limits on MD for three to six extra dimensions (see their Table 3).4AABOUD 16F searh for pp → γG , using 3.2 fb−1 of data at √s = 13 TeV to plaelimits on MD for two to six extra dimensions (see their Figure 9), from whih this boundon R is derived.5KHACHATRYAN 16N searh for pp → γG , using 19.6 fb−1 of data at √s = 8 TeVto plae limits on MD for three to six extra dimensions (see their Table 5).6AAD 15BH searh for pp → j G , using 20.3 fb−1 of data at √
s = 8 TeV to plaebounds on MD for two to six extra dimensions, from whih this bound on R is derived.See their Figure 9 for bounds on all δ ≤ 6.7AAD 15CS searh for pp → γG , using 20.3 fb−1 of data at √s = 8 TeV to plae lowerlimits on MD for two to six extra dimensions (see their Fig. 18).8KHACHATRYAN 15AL searh for pp → j G , using 19.7 fb−1 of data at √s = 8 TeVto plae bounds on MD for two to six extra dimensions (see their Table 7), from whihthis bound on R is derived.9AAD 13AD searh for pp → j G , using 4.7 fb−1 of data at √s = 7 TeV to plae boundson MD for two to six extra dimensions, from whih this bound on R is derived. See theirTable 8 for bounds on all δ ≤ 6.10AAD 13C searh for pp → γG , using 4.6 fb−1 of data at √s = 7 TeV to plae boundson MD for two to six extra dimensions, from whih this bound on R is derived.11AAD 13D searh for the dijet deay of quantum blak holes in 4.8 fb−1 of data produedin pp ollisions at √s = 7 TeV to plae bounds onMD for two to seven extra dimensions,from whih these bounds on R are derived. Limits on MD for all δ ≤ 7 are given intheir Table 3.12AJELLO 12 obtain a limit on R from the gamma-ray emission of point γ soures thatarise from the photon deay of KK gravitons whih are gravitationally bound aroundneutron stars. Limits for all δ ≤ 7 are given in their Table 7.13CHATRCHYAN 12AP searh for pp → j G , using 5.0 fb−1 of data at √s = 7 TeV toplae bounds on MD for two to six extra dimensions, from whih this bound on R isderived. See their Table 7 for bounds on all δ ≤ 6.14AAD 11S searh for pp → j G , using 33 pb−1 of data at √s = 7 TeV, to plae boundson MD for two to four extra dimensions, from whih these bounds on R are derived. Seetheir Table 3 for bounds on all δ ≤ 4.15CHATRCHYAN 11U searh for pp → j G , using 36 pb−1 of data at √s = 7 TeV, toplae bounds on MD for two to six extra dimensions, from whih these bounds on R arederived. See their Table 3 for bounds on all δ ≤ 6.16AALTONEN 08AC searh for pp → γG and pp → j G at √

s = 1.96 TeV with 2.0fb−1 and 1.1 fb−1 respetively, in order to plae bounds on the fundamental sale andsize of the extra dimensions. See their Table III for limits on all δ ≤ 6.17ABAZOV 08S searh for pp → γG , using 1 fb−1 of data at √
s = 1.96 TeV to plaebounds on MD for two to eight extra dimensions, from whih these bounds on R arederived. See their paper for intermediate values of δ.18DAS 08 obtain a limit on R from Kaluza-Klein graviton ooling of SN1987A due toplasmon-plasmon annihilation.19ABULENCIA,A 06 searh for pp → j G using 368 pb−1 of data at √s = 1.96 TeV. Seetheir Table II for bounds for all δ ≤ 6.20ABDALLAH 05B searh for e+ e− → γG at √s = 180{209 GeV to plae bounds onthe size of extra dimensions and the fundamental sale. Limits for all δ ≤ 6 are givenin their Table 6. These limits supersede those in ABREU 00Z.21ACHARD 04E searh for e+ e− → γG at √s = 189{209 GeV to plae bounds on thesize of extra dimensions and the fundamental sale. See their Table 8 for limits with

δ ≤ 8. These limits supersede those in ACCIARRI 99R.22ACOSTA 04C searh for pp → j G at √
s = 1.8 TeV to plae bounds on the size ofextra dimensions and the fundamental sale. See their paper for bounds on δ = 4, 6.23CASSE 04 obtain a limit on R from the gamma-ray emission of point γ soures thatarises from the photon deay of gravitons around newly born neutron stars, applying thetehnique of HANNESTAD 03 to neutron stars in the galati bulge. Limits for all δ ≤7 are given in their Table I.24ABAZOV 03 searh for pp → j G at √s=1.8 TeV to plae bounds on MD for 2 to 7extra dimensions, from whih these bounds on R are derived. See their paper for boundson intermediate values of δ. We quote results without the approximate NLO salingintrodued in the paper.25HANNESTAD 03 obtain a limit on R from graviton ooling of supernova SN1987a.Limits for all δ ≤ 7 are given in their Tables V and VI.26HANNESTAD 03 obtain a limit on R from gravitons emitted in supernovae and whihsubsequently deay, ontaminating the di�use osmi γ bakground. Limits for all δ ≤ 7are given in their Tables V and VI. These limits supersede those in HANNESTAD 02.

27HANNESTAD 03 obtain a limit on R from gravitons emitted in two reent supernovaeand whih subsequently deay, reating point γ soures. Limits for all δ ≤ 7 are given intheir Tables V and VI. These limits are orreted in the published erratum.28HEISTER 03C use the proess e+ e− → γG at √s = 189{209 GeV to plae boundson the size of extra dimensions and the sale of gravity. See their Table 4 for limits with
δ ≤ 6 for derived limits on MD .29 FAIRBAIRN 01 obtains bounds on R from over prodution of KK gravitons in the earlyuniverse. Bounds are quoted in paper in terms of fundamental sale of gravity. Boundsdepend strongly on temperature of QCD phase transition and range from R< 0.13 µmto 0.001 µm for δ=2; bounds for δ=3,4 an be derived from Table 1 in the paper.30HANHART 01 obtain bounds on R from limits on graviton ooling of supernova SN 1987ausing numerial simulations of proto-neutron star neutrino emission.31CASSISI 00 obtain rough bounds on MD (and thus R) from red giant ooling for δ=2,3.See their paper for details.32ACCIARRI 99S searh for e+ e− → Z G at √s=189 GeV. Limits on the gravity saleare found in their Table 2, for δ ≤ 4.Mass Limits on MTTMass Limits on MTTMass Limits on MTTMass Limits on MTTThis setion inludes limits on the ut-o� mass sale, MTT , of dimension-8 operatorsfrom KK graviton exhange in models of large extra dimensions. Ambiguities in theUV-divergent summation are absorbed into the parameter λ, whih is taken to be λ =

±1 in the following analyses. Bounds for λ = −1 are shown in parenthesis after thebound for λ = +1, if appropriate. Di�erent papers use slightly di�erent de�nitions ofthe mass sale. The de�nition used here is related to another popular onvention byM4
TT

= (2/π) �4
T
, as disussed in the above Review on \Extra Dimensions."VALUE (TeV) CL% DOCUMENT ID TECN COMMENT

> 8.4> 8.4> 8.4> 8.4 95 1 SIRUNYAN 17F CMS pp → dijet, ang. distrib.
>20.6>20.6>20.6>20.6 (> 15.7)(> 15.7)(> 15.7)(> 15.7) 95 2 GIUDICE 03 RVUE Dim-6 operators
• • • We do not use the following data for averages, �ts, limits, et. • • •
> 7.2 95 3 AABOUD 17AP ATLS pp → γ γ

> 3.7 95 4 KHACHATRY...15AE CMS pp → e+ e−, µ+µ−
> 6.3 95 5 KHACHATRY...15J CMS pp → dijet, ang. distrib.
> 3.8 95 6 AAD 14BE ATLS pp → e+ e−, µ+µ−
> 2.94 (>2.52) 95 7 AAD 13AS ATLS pp → γ γ

> 3.2 95 8 AAD 13E ATLS pp → e+ e−,µ+µ−,γ γ
> 2.66 (>2.27) 95 9 AAD 12Y ATLS pp → γ γ10 BAAK 12 RVUE Eletroweak
> 2.86 95 11 CHATRCHYAN12J CMS pp → e+ e−, µ+µ−
> 2.84 (>2.41) 95 12 CHATRCHYAN12R CMS pp → γ γ

> 0.90 (>0.92) 95 13 AARON 11C H1 e± p → e±X
> 1.74 (>1.71) 95 14 CHATRCHYAN11A CMS pp → γ γ

> 1.48 95 15 ABAZOV 09AE D0 pp → dijet, ang. distrib.
> 1.45 95 16 ABAZOV 09D D0 pp → e+ e−, γ γ
> 1.1 (> 1.0) 95 17 SCHAEL 07A ALEP e+ e− → e+ e−
> 0.898 (> 0.998) 95 18 ABDALLAH 06C DLPH e+ e− → ℓ+ ℓ−
> 0.853 (> 0.939) 95 19 GERDES 06 pp → e+ e−, γ γ

> 0.96 (> 0.93) 95 20 ABAZOV 05V D0 pp → µ+µ−
> 0.78 (> 0.79) 95 21 CHEKANOV 04B ZEUS e± p → e±X
> 0.805 (> 0.956) 95 22 ABBIENDI 03D OPAL e+ e− → γ γ

> 0.7 (> 0.7) 95 23 ACHARD 03D L3 e+ e− → Z Z
> 0.82 (> 0.78) 95 24 ADLOFF 03 H1 e± p → e±X
> 1.28 (> 1.25) 95 25 GIUDICE 03 RVUE
> 0.80 (> 0.85) 95 26 HEISTER 03C ALEP e+ e− → γ γ

> 0.84 (> 0.99) 95 27 ACHARD 02D L3 e+ e− → γ γ

> 1.2 (> 1.1) 95 28 ABBOTT 01 D0 pp → e+ e−, γ γ
> 0.60 (> 0.63) 95 29 ABBIENDI 00R OPAL e+ e− → µ+µ−
> 0.63 (> 0.50) 95 29 ABBIENDI 00R OPAL e+ e− → τ+ τ−
> 0.68 (> 0.61) 95 29 ABBIENDI 00R OPAL e+ e− → µ+µ−,τ+ τ−30 ABREU 00A DLPH e+ e− → γ γ

> 0.680 (> 0.542) 95 31 ABREU 00S DLPH e+ e− → µ+µ−,τ+ τ−
> 15{28 99.7 32 CHANG 00B RVUE Eletroweak
> 0.98 95 33 CHEUNG 00 RVUE e+ e− → γ γ

> 0.29{0.38 95 34 GRAESSER 00 RVUE (g−2)µ
> 0.50{1.1 95 35 HAN 00 RVUE Eletroweak
> 2.0 (> 2.0) 95 36 MATHEWS 00 RVUE p p → j j
> 1.0 (> 1.1) 95 37 MELE 00 RVUE e+ e− → V V38 ABBIENDI 99P OPAL39 ACCIARRI 99M L340 ACCIARRI 99S L3
> 1.412 (> 1.077) 95 41 BOURILKOV 99 e+ e− → e+ e−1SIRUNYAN 17F use dijet angular distributions in 2.6 fb−1 of data from pp ollisions at√

s = 13 TeV to plae a lower bound on �T , here onverted to MTT .2GIUDICE 03 plae bounds on �6, the oeÆient of the gravitationally-indued dimension-6 operator (2πλ/�26)(∑ f γµγ5f)(∑ f γµγ5f), using data from a variety of experiments.Results are quoted for λ=±1 and are independent of δ.3AABOUD 17AP use 36.7 fb−1 of data from pp ollisions at √s = 13 TeV to plae lowerlimits on MTT (equivalent to their MS ).4KHACHATRYAN 15AE use 20.6 (19.7) fb−1 of data from pp ollisions at √s = 8 TeV inthe dimuon (dieletron) hannel to plae a lower limit on �T , here onverted to MTT .5KHACHATRYAN 15J use dijet angular distributions in 19.7 fb−1 of data from pp olli-sions at √s = 8 TeV to plae a lower bound on �T , here onverted to MTT .6AAD 14BE use 20 fb−1 of data from pp ollisions at √s = 8 TeV in the dilepton hannelto plae lower limits on MTT (equivalent to their MS ).7AAD 13AS use 4.9 fb−1 of data from pp ollisions at √s = 7 TeV to plae lower limitson MTT (equivalent to their MS ).



1864186418641864Searhes Partile ListingsExtra Dimensions8AAD 13E use 4.9 and 5.0 fb−1 of data from pp ollisions at √
s = 7 TeV in thedieletron and dimuon hannels, respetively, to plae lower limits on MTT (equivalentto their MS ). The dieletron and dimuon hannels are ombined with previous results inthe diphoton hannel to set the best limit. Bounds on individual hannels and di�erentpriors an be found in their Table VIII.9AAD 12Y use 2.12 fb−1 of data from pp ollisions at √s = 7 TeV to plae lower limitson MTT (equivalent to their MS ).10BAAK 12 use eletroweak preision observables to plae bounds on the ratio �T /MDas a funtion of MD . See their Fig. 22 for onstraints with a Higgs mass of 120 GeV.11CHATRCHYAN 12J use approximately 2 fb−1 of data from pp ollisions at √s = 7 TeVin the dieletron and dimuon hannels to plae lower limits on �T , here onverted toMTT .12CHATRCHYAN 12R use 2.2 fb−1 of data from pp ollisions at √
s = 7 TeV to plaelower limits on MTT (equivalent to their MS ).13AARON 11C searh for deviations in the di�erential ross setion of e± p → e±X in446 pb−1 of data taken at √s = 301 and 319 GeV to plae a bound on MTT .14CHATRCHYAN 11A use 36 pb−1 of data from pp ollisions at √
s = 7 TeV to plaelower limits on �T , here onverted to MTT .15ABAZOV 09AE use dijet angular distributions in 0.7 fb−1 of data from pp ollisions at√

s = 1.96 TeV to plae lower bounds on �T (equivalent to their MS), here onvertedto MTT .16ABAZOV 09D use 1.05 fb−1 of data from pp ollisions at √s = 1.96 TeV to plae lowerbounds on �T (equivalent to their Ms ), here onverted to MTT .17 SCHAEL 07A use e+ e− ollisions at √s = 189{209 GeV to plae lower limits on �T ,here onverted to limits on MTT .18ABDALLAH 06C use e+ e− ollisions at √
s ∼ 130{207 GeV to plae lower limits onMTT , whih is equivalent to their de�nition of Ms . Bound shown inludes all possible�nal state leptons, ℓ = e, µ, τ . Bounds on individual leptoni �nal states an be foundin their Table 31.19GERDES 06 use 100 to 110 pb−1 of data from pp ollisions at √

s = 1.8 TeV, asreorded by the CDF Collaboration during Run I of the Tevatron. Bound shown inludesa K -fator of 1.3. Bounds on individual e+ e− and γ γ �nal states are found in theirTable I.20ABAZOV 05V use 246 pb−1 of data from pp ollisions at √s = 1.96 TeV to searh fordeviations in the di�erential ross setion to µ+µ− from graviton exhange.21CHEKANOV 04B searh for deviations in the di�erential ross setion of e± p → e±Xwith 130 pb−1 of ombined data and Q2 values up to 40,000 GeV2 to plae a boundon MTT .22ABBIENDI 03D use e+ e− ollisions at √s=181{209 GeV to plae bounds on the ul-traviolet sale MTT , whih is equivalent to their de�nition of Ms .23ACHARD 03D look for deviations in the ross setion for e+ e− → Z Z from √s =200{209 GeV to plae a bound on MTT .24ADLOFF 03 searh for deviations in the di�erential ross setion of e± p → e±X at√s=301 and 319 GeV to plae bounds on MTT .25GIUDICE 03 review existing experimental bounds on MTT and derive a ombined limit.26HEISTER 03C use e+ e− ollisions at √s= 189{209 GeV to plae bounds on the saleof dim-8 gravitational interations. Their M±s is equivalent to our MTT with λ=±1.27ACHARD 02 searh for s-hannel graviton exhange e�ets in e+ e− → γ γ at Em =192{209 GeV.28ABBOTT 01 searh for variations in di�erential ross setions to e+ e− and γ γ �nalstates at the Tevatron.29ABBIENDI 00R uses e+ e− ollisions at √s= 189 GeV.30ABREU 00A searh for s-hannel graviton exhange e�ets in e+ e− → γ γ at Em=189{202 GeV.31ABREU 00S uses e+ e− ollisions at√s=183 and 189 GeV. Bounds on µ and τ individual�nal states given in paper.32CHANG 00B derive 3σ limit on MTT of (28,19,15) TeV for δ=(2,4,6) respetivelyassuming the presene of a torsional oupling in the gravitational ation. Highly modeldependent.33CHEUNG 00 obtains limits from anomalous diphoton prodution at OPAL due to gravitonexhange. Original limit for δ=4. However, unknown UV theory renders δ dependeneunreliable. Original paper works in HLZ onvention.34GRAESSER 00 obtains a bound from graviton ontributions to g−2 of the muon throughloops of 0.29 TeV for δ=2 and 0.38 TeV for δ=4,6. Limits sale as λ1/2. Howeveralulational sheme not well-de�ned without spei�ation of high-sale theory. See the\Extra Dimensions Review."35HAN 00 alulates orretions to gauge boson self-energies from KK graviton loops andonstrain them using S and T. Bounds on MTT range from 0.5 TeV (δ=6) to 1.1 TeV(δ=2); see text. Limits have strong dependene, λδ+2, on unknown λ oeÆient.36MATHEWS 00 searh for evidene of graviton exhange in CDF and D� dijet produtiondata. See their Table 2 for slightly stronger δ-dependent bounds. Limits expressed interms of M̃4S = M4TT /8.37MELE 00 obtains bound from KK graviton ontributions to e+ e− → V V (V=γ,W ,Z)at LEP. Authors use Hewett onventions.38ABBIENDI 99P searh for s-hannel graviton exhange e�ets in e+ e− → γ γ atEm=189 GeV. The limits G+ > 660 GeV and G− > 634 GeV are obtained fromombined Em=183 and 189 GeV data, where G± is a sale related to the fundamentalgravity sale.39ACCIARRI 99M searh for the reation e+ e− → γG and s-hannel graviton exhangee�ets in e+ e− → γ γ, W+W−, Z Z , e+ e−, µ+µ−, τ+ τ−, qq at Em=183 GeV.Limits on the gravity sale are listed in their Tables 1 and 2.40ACCIARRI 99S searh for the reation e+ e− → Z G and s-hannel graviton exhangee�ets in e+ e− → γ γ, W+W−, Z Z , e+ e−, µ+µ−, τ+ τ−, qq at Em=189 GeV.Limits on the gravity sale are listed in their Tables 1 and 2.41BOURILKOV 99 performs global analysis of LEP data on e+ e− ollisions at √s=183and 189 GeV. Bound is on �T .

Limits on 1/R = MLimits on 1/R = MLimits on 1/R = MLimits on 1/R = MThis setion inludes limits on 1/R = M , the ompati�ation sale in models withone TeV-sized extra dimension, due to exhange of Standard Model KK exitations.Bounds assume fermions are not in the bulk, unless stated otherwise. See the \ExtraDimensions" review for disussion of model dependene.VALUE (TeV) CL% DOCUMENT ID TECN COMMENT
>4.16>4.16>4.16>4.16 95 1 AAD 12CC ATLS pp → ℓℓ

>6.1>6.1>6.1>6.1 2 BARBIERI 04 RVUE Eletroweak
• • • We do not use the following data for averages, �ts, limits, et. • • •
>3.8 95 3 ACCOMANDO 15 RVUE Eletroweak
>3.40 95 4 KHACHATRY...15T CMS pp → ℓX5 CHATRCHYAN13AQ CMS pp → ℓX
>1.38 95 6 CHATRCHYAN13W CMS pp → γ γ, δ=6, MD=5 TeV
>0.715 95 7 EDELHAUSER 13 RVUE pp → ℓℓ + X
>1.40 95 8 AAD 12CP ATLS pp → γ γ, δ=6, MD=5 TeV
>1.23 95 9 AAD 12X ATLS pp → γ γ, δ=6, MD=5 TeV
>0.26 95 10 ABAZOV 12M D0 pp → µµ

>0.75 95 11 BAAK 12 RVUE Eletroweak12 FLACKE 12 RVUE Eletroweak
>0.43 95 13 NISHIWAKI 12 RVUE H → WW , γ γ
>0.729 95 14 AAD 11F ATLS pp → γ γ, δ=6, MD=5 TeV
>0.961 95 15 AAD 11X ATLS pp → γ γ, δ=6, MD=5 TeV
>0.477 95 16 ABAZOV 10P D0 pp → γ γ, δ=6, MD=5 TeV
>1.59 95 17 ABAZOV 09AE D0 pp → dijet, angular dist.
>0.6 95 18 HAISCH 07 RVUE B → Xs γ
>0.6 90 19 GOGOLADZE 06 RVUE Eletroweak
>3.3 95 20 CORNET 00 RVUE Eletroweak
> 3.3{3.8 95 21 RIZZO 00 RVUE Eletroweak1AAD 12CC use 4.9 and 5.0 fb−1 of data from pp ollisions at √

s = 7 TeV in thedieletron and dimuon hannels, respetively, to plae a lower bound on the mass of thelightest KK Z/γ boson (equivalent to 1/R = M ). The limit quoted here assumes a atprior orresponding to when the pure Z/γ KK ross setion term dominates. See theirSetion 15 for more details.2BARBIERI 04 use eletroweak preision observables to plae a lower bound on the om-pati�ation sale 1/R. Both the gauge bosons and the Higgs boson are assumed topropagate in the bulk.3ACCOMANDO 15 use eletroweak preision observables to plae a lower bound on theompati�ation sale 1/R. See their Fig. 2 for the bound as a funtion of sinβ, whihparametrizes the VEV ontribution from brane and bulk Higgs �elds. The quoted valueis for the minimum bound whih ours at sinβ = 0.45.4KHACHATRYAN 15T use 19.7 fb−1 of data from pp ollisions at √s = 8 TeV to plaea lower bound on the ompati�ation sale 1/R.5 CHATRCHYAN 13AQ use 5.0 fb−1 of data from pp ollisions at √
s = 7 TeV and afurther 3.7 fb−1 of data at √s = 8 TeV to plae a lower bound on the ompati�ationsale 1/R, in models with universal extra dimensions and Standard Model �elds propa-gating in the bulk. See their Fig. 5 for the bound as a funtion of the universal bulkfermion mass parameter µ.6 CHATRCHYAN 13W use diphoton events with large missing transverse momentum in4.93 fb−1 of data produed from pp ollisions at √s = 7 TeV to plae a lower boundon the ompati�ation sale in a universal extra dimension model with gravitationaldeays. The bound assumes that the uto� sale �, for the radiative orretions to theKaluza-Klein masses, satis�es �/M = 20. The model parameters are hosen suh thatthe deay γ∗ → G γ ours with an appreiable branhing fration.7 EDELHAUSER 13 use 19.6 and 20.6 fb−1 of data from pp ollisions at √

s = 8 TeVanalyzed by the CMS Collaboration in the dieletron and dimuon hannels, respetively,to plae a lower bound on the mass of the seond lightest Kaluza-Klein Z/γ boson (on-verted to a limit on 1/R = M ). The bound assumes Standard Model �elds propagatingin the bulk and that the uto� sale �, for the radiative orretions to the Kaluza-Kleinmasses, satis�es �/M = 20.8AAD 12CP use diphoton events with large missing transverse momentum in 4.8 fb−1of data produed from pp ollisions at √
s = 7 TeV to plae a lower bound on theompati�ation sale in a universal extra dimension model with gravitational deays.The bound assumes that the uto� sale �, for the radiative orretions to the Kaluza-Klein masses, satis�es �/M = 20. The model parameters are hosen suh that thedeay γ∗ → G γ ours with an appreiable branhing fration.9AAD 12X use diphoton events with large missing transverse momentum in 1.07 fb−1of data produed from pp ollisions at √
s = 7 TeV to plae a lower bound on theompati�ation sale in a universal extra dimension model with gravitational deays.The bound assumes that the uto� sale �, for the radiative orretions to the Kaluza-Klein masses, satis�es �/M = 20. The model parameters are hosen suh that thedeay γ∗ → G γ ours with an appreiable branhing fration.10ABAZOV 12M use same-sign dimuon events in 7.3 fb−1 of data from pp ollisions at√

s = 1.96 TeV to plae a lower bound on the ompati�ation sale 1/R, in modelswith universal extra dimensions where all Standard Model �elds propagate in the bulk.11BAAK 12 use eletroweak preision observables to plae a lower bound on the ompat-i�ation sale 1/R, in models with universal extra dimensions and Standard Model �eldspropagating in the bulk. Bound assumes a 125 GeV Higgs mass. See their Fig. 25 forthe bound as a funtion of the Higgs mass.12 FLACKE 12 use eletroweak preision observables to plae a lower bound on the om-pati�ation sale 1/R, in models with universal extra dimensions and Standard Model�elds propagating in the bulk. See their Fig. 1 for the bound as a funtion of theuniversal bulk fermion mass parameter µ.13NISHIWAKI 12 use up to 2 fb−1 of data from the ATLAS and CMS experiments thatonstrains the prodution ross setion of a Higgs-like partile to plae a lower bound onthe ompati�ation sale 1/R in universal extra dimension models. The quoted boundassumes Standard Model �elds propagating in the bulk and a 125 GeV Higgs mass. Seetheir Fig. 1 for the bound as a funtion of the Higgs mass.14AAD 11F use diphoton events with large missing transverse energy in 3.1 pb−1 of dataprodued from pp ollisions at √s = 7 TeV to plae a lower bound on the ompati�-ation sale in a universal extra dimension model with gravitational deays. The boundassumes that the uto� sale �, for the radiative orretions to the Kaluza-Klein masses,



1865186518651865See key on page 885 Searhes Partile ListingsExtra Dimensionssatis�es �/Mc = 20. The model parameters are hosen suh that the deay γ∗ → G γours with an appreiable branhing fration.15AAD 11X use diphoton events with large missing transverse energy in 36 pb−1 of dataprodued from pp ollisions at √s = 7 TeV to plae a lower bound on the ompati�-ation sale in a universal extra dimension model with gravitational deays. The boundassumes that the uto� sale �, for the radiative orretions to the Kaluza-Klein masses,satis�es �/M = 20. The model parameters are hosen suh that the deay γ∗ → G γours with an appreiable branhing fration.16ABAZOV 10P use diphoton events with large missing transverse energy in 6.3 fb−1 ofdata produed from pp ollisions at √
s = 1.96 TeV to plae a lower bound on theompati�ation sale in a universal extra dimension model with gravitational deays.The bound assumes that the uto� sale �, for the radiative orretions to the Kaluza-Klein masses, satis�es �/Mc=20. The model parameters are hosen suh that the deay

γ∗ → G γ ours with an appreiable branhing fration.17ABAZOV 09AE use dijet angular distributions in 0.7 fb−1 of data from pp ollisions at√
s = 1.96 TeV to plae a lower bound on the ompati�ation sale.18HAISCH 07 use inlusive B-meson deays to plae a Higgs mass independent bound onthe ompati�ation sale 1/R in the minimal universal extra dimension model.19GOGOLADZE 06 use eletroweak preision observables to plae a lower bound on theompati�ation sale in models with universal extra dimensions. Bound assumes a 115GeV Higgs mass. See their Fig. 3 for the bound as a funtion of the Higgs mass.20CORNET 00 translates a bound on the oeÆient of the 4-fermion operator(ℓγµ τa ℓ)(ℓγµ τa ℓ) derived by Hagiwara and Matsumoto into a limit on the mass saleof KK W bosons.21RIZZO 00 obtains limits from global eletroweak �ts in models with a Higgs in the bulk(3.8 TeV) or on the standard brane (3.3 TeV).Limits on Kaluza-Klein Gravitons in Warped Extra DimensionsLimits on Kaluza-Klein Gravitons in Warped Extra DimensionsLimits on Kaluza-Klein Gravitons in Warped Extra DimensionsLimits on Kaluza-Klein Gravitons in Warped Extra DimensionsThis setion plaes limits on the mass of the �rst Kaluza-Klein (KK) exitation of thegraviton in the warped extra dimension model of Randall and Sundrum. Bounds inparenthesis assume Standard Model �elds propagate in the bulk. Experimental boundsdepend strongly on the warp parameter, k. See the \Extra Dimensions" review for afull disussion.Here we list limits for the value of the warp parameter k/MP = 0.1.VALUE (TeV) CL% DOCUMENT ID TECN COMMENT

>4.1>4.1>4.1>4.1 95 1 AABOUD 17AP ATLS pp → G → γ γ

• • • We do not use the following data for averages, �ts, limits, et. • • •2 SIRUNYAN 18F CMS pp → G → hh
>3.11 95 3 KHACHATRY...17T CMS pp → G → e+ e−, µ+µ−
>1.9 95 4 KHACHATRY...17W CMS pp → G → j j5 SIRUNYAN 17AK CMS pp → G → WW , Z Z6 AABOUD 16AE ATLS pp → G → WW ,Z Z7 AABOUD 16H ATLS pp → G → γ γ8 AABOUD 16I ATLS pp → G → hh9 AAD 16R ATLS pp → G → WW ,Z Z10 KHACHATRY...16BQ CMS pp → G → hh
>3.3 95 11 KHACHATRY...16M CMS pp → G → γ γ

>2.66 95 12 AAD 15AD ATLS pp → G → γ γ13 AAD 15AU ATLS pp → G → Z Z14 AAD 15AZ ATLS pp → G → WW15 AAD 15BK ATLS pp → G → hh16 AAD 15CT ATLS pp → G → WW ,Z Z
>2.73 95 17 KHACHATRY...15AE CMS pp → e+ e−, µ+µ−18 KHACHATRY...15R CMS pp → G → hh
>2.68 95 19 AAD 14V ATLS pp → G → e+ e−, µ+µ−20 KHACHATRY...14A CMS pp → G → WW ,Z Z ,W Z
>1.23 (>0.84) 95 21 AAD 13A ATLS pp → G → WW
>0.94 (>0.71) 95 22 AAD 13AO ATLS pp → G → WW
>2.23 95 23 AAD 13AS ATLS pp → γ γ, e+ e−, µ+µ−
>2.39 95 24 CHATRCHYAN13AF CMS pp → e+ e−, µ+µ−25 CHATRCHYAN13U CMS pp → G → Z Z
>0.845 95 26 AAD 12AD ATLS pp → G → Z Z
>2.16 95 27 AAD 12CC ATLS pp → G → ℓℓ

>1.95 95 28 AAD 12Y ATLS pp → γ γ, e+ e−, µ+µ−29 AALTONEN 12V CDF pp → G → Z Z30 BAAK 12 RVUE Eletroweak
>1.84 95 31 CHATRCHYAN12R CMS pp → G → γ γ

>1.63 95 32 AAD 11AD ATLS pp → G → ℓℓ33 AALTONEN 11G CDF pp → G → Z Z
>1.058 95 34 AALTONEN 11R CDF pp → G → e+ e−, γ γ
>0.754 95 35 ABAZOV 11H D0 pp → G → WW
>1.079 95 36 CHATRCHYAN11 CMS pp → G → ℓℓ

>0.607 37 AALTONEN 10N CDF pp → G → WW
>1.05 38 ABAZOV 10F D0 pp → G → e+ e−, γ γ39 AALTONEN 08S CDF pp → G → Z Z
>0.90 40 ABAZOV 08J D0 pp → G → e+ e−, γ γ41 AALTONEN 07G CDF pp → G → γ γ

>0.889 42 AALTONEN 07H CDF pp → G → e e
>0.785 43 ABAZOV 05N D0 pp → G → ℓℓ, γ γ
>0.71 44 ABULENCIA 05A CDF pp → G → ℓℓ1AABOUD 17AP use 36.7 fb−1 of data from pp ollisions at √s = 13 TeV in the diphotonhannel to plae a lower limit on the mass of the lightest KK graviton.2 SIRUNYAN 18F use 35.9 fb−1 of data from pp ollisions at √s = 13 TeV to searh forHiggs boson pair prodution in the bb ℓν ℓν �nal state. See their Figure 7 for limits onthe ross setion times branhing fration as a funtion of the KK graviton mass with awarp parameter value k/MP = 0.1.

3KHACHATRYAN 17T use 2.7 (2.9) fb−1 of data from pp ollisions at √
s = 13 TeVin the dieletron (dimuon) hannel. This 13 TeV data is ombined with 20 fb−1 of apreviously analyzed set of 8 TeV data to plae a lower bound on the mass of the lightestKK graviton. See their paper for the limit with warp parameter value k/MP = 0.01.4KHACHATRYAN 17W use 12.9 fb−1 of data from pp ollisions at √

s = 13 TeV toplae a lower bound on the mass of the lightest KK graviton. (The quoted bound is for awarp parameter value of k/MP = 0.1, although it was not dislosed in the publiation.)5 SIRUNYAN 17AK use 19.7 fb−1 and up to 2.7 fb−1 of data from pp ollisions at √
s= 8 TeV and 13 TeV, respetively, to plae limits on the prodution ross setion of aKK graviton resonane. See their Figure 3 for exlusion limits on the signal strength fork/MP = 0.5 and a mass range of 0.6 to 4.0 TeV .6AABOUD 16AE use 3.2 fb−1 of data from pp ollisions at √s = 13 TeV to plae a lowerbound on the mass of the lightest KK graviton. See their Figure 8 for the limit on theKK graviton mass as a funtion of the ross setion times branhing fration for k/MP= 1.7AABOUD 16H use 3.2 fb−1 of data from pp ollisions at √s = 13 TeV in the diphotonhannel to plae a lower limit on the mass of the lightest KK graviton. See their Figure11 for limits on the ross setion times branhing fration as a funtion of the gravitonmass with warp parameter values k/MP between 0.01 and 0.3.8AABOUD 16I use 3.2 fb−1 of data from pp ollisions at √

s = 13 TeV to searh forHiggs boson pair prodution in the bbbb �nal state. See their Figure 10 for limits onthe ross setion times branhing fration as a funtion of the KK graviton mass withwarp parameter values k/MP = 1.0 and 2.0.9AAD 16R use 20.3 fb−1 of data from pp ollisions at √
s = 8 TeV to plae a lowerbound on the mass of the lightest KK graviton. See their Figure 4 for the limit on theKK graviton mass as a funtion of the ross setion times branhing fration.10KHACHATRYAN 16BQ use 19.7 fb−1 of data from pp ollisions at √

s = 8 TeV tosearh for Higgs boson pair prodution in the γ γ bb �nal state. See their Figure 9 forlimits on the ross setion times branhing fration as a funtion of the KK gravitonmass with a warp parameter value k/MP = 0.2.11KHACHATRYAN 16M use 19.7 fb−1 and 3.3 fb−1 of data from pp ollisions at √s =8 TeV and 13 TeV, respetively, in the diphoton hannel to plae a lower limit on themass of the lightest KK graviton. See their paper for limits with other warp parametervalues k/MP = 0.01 and 0.2.12AAD 15AD use 20.3 fb−1 of data from pp ollisions at √
s = 8 TeV in the diphotonhannel to plae a lower limit on the mass of the lightest KK graviton. See their TableIV for limits with warp parameter values k/MP between 0.01 and 0.1.13AAD 15AU use 20 fb−1 of data from pp ollisions at √

s = 8 TeV to searh for KKgravitons in a warped extra dimension deaying to Z Z dibosons. See their Figure 2for limits on the KK graviton mass as a funtion of the ross setion times branhingfration.14AAD 15AZ use 20.3 fb−1 of data from pp ollisions at √
s = 8 TeV to plae a lowerbound on the mass of the lightest KK graviton. See their Figure 2 for limits on the KKgraviton mass as a funtion of the ross setion times branhing ratio.15AAD 15BK use 19.5 fb−1 of data from pp ollisions at √s = 8 TeV to searh for Higgsboson pair prodution in the bbbb �nal state, and exlude masses of the lightest KKgraviton. See their Table 9 for the exluded mass ranges with warp parameter valuesk/MP = 1.0, 1.5, and 2.0.16AAD 15CT use 20.3 fb−1 of data from pp ollisions at √
s = 8 TeV to plae a lowerbound on the mass of the lightest KK graviton. See their Figures 6b and 6 for the limiton the KK graviton mass as a funtion of the ross setion times branhing fration.17KHACHATRYAN 15AE use 20.6 (19.7) fb−1 of data from pp ollisions at √s = 8 TeVin the dimuon (dieletron) hannel to plae a lower bound on the mass of the lightestKK graviton.18KHACHATRYAN 15R use 17.9 fb−1 of data from pp ollisions at √s = 8 TeV to searhfor Higgs boson pair prodution in the bbbb �nal state, and exlude a KK graviton withmass from 380 to 830 GeV.19AAD 14V use 20 fb−1 of data from pp ollisions at √s = 8 TeV in the dieletron anddimuon hannels to plae a lower bound on the mass of the lightest KK graviton.20KHACHATRYAN 14A use 19.7 fb−1 of data from pp ollisions at √s = 8 TeV to searhfor KK gravitons in a warped extra dimension deaying to dibosons. See their Figure 9for limits on the ross setion times branhing fration as a funtion of the KK gravitonmass.21AAD 13A use 4.7 fb−1 of data from pp ollisions at √s = 7 TeV in the ℓν ℓν hannel,to plae a lower bound on the mass of the lightest KK graviton.22AAD 13AO use 4.7 fb−1 of data from pp ollisions at √s = 7 TeV in the ℓν j j hannel,to plae a lower bound on the mass of the lightest KK graviton.23AAD 13AS use 4.9 fb−1 of data from pp ollisions at √
s = 7 TeV in the diphotonhannel to plae lower limits on the mass of the lightest KK graviton. The diphotonhannel is ombined with previous results in the dieletron and dimuon hannels to setthe best limit. See their Table 2 for warp parameter values k/MP between 0.01 and 0.1.24CHATRCHYAN 13AF use 5.3 and 4.1 fb−1 of data from pp ollisions at √

s = 7 TeVand 8 TeV, respetively, in the dieletron and dimuon hannels, to plae a lower boundon the mass of the lightest KK graviton.25CHATRCHYAN 13U use 5 fb−1 of data from pp ollisions at √s = 7 TeV to searh forKK gravitons in a warped extra dimension deaying to Z Z dibosons. See their Figure 5for limits on the lightest KK graviton mass as a funtion of k/MP .26AAD 12AD use 1.02 fb−1 of data from pp ollisions at √s = 7 TeV to searh for KKgravitons in a warped extra dimension deaying to Z Z dibosons in the l l j j and l l l lhannels (ℓ=e, µ). The limit is quoted for the ombined l l j j + l l l l hannels. See theirFigure 5 for limits on the ross setion σ(G → Z Z) as a funtion of the graviton mass.27AAD 12CC use 4.9 and 5.0 fb−1 of data from pp ollisions at √
s = 7 TeV in thedieletron and dimuon hannels, respetively, to plae a lower bound on the mass of thelightest KK graviton. See their Figure 5 for limits on the lightest KK graviton mass asa funtion of k/MP .28AAD 12Y use 2.12 fb−1 of data from pp ollisions at √

s = 7 TeV in the diphotonhannel to plae lower limits on the mass of the lightest KK graviton. The diphotonhannel is ombined with previous results in the dieletron and dimuon hannels to setthe best limit. See their Table 3 for warp parameter values k/MP between 0.01 and 0.1.29AALTONEN 12V use 6 fb−1 of data from pp ollisions at √
s = 1.96 TeV to searhfor KK gravitons in a warped extra dimension deaying to Z Z dibosons in the l l j jand l l l l hannels (ℓ=e, µ). It provides improved limits over the previous analysis inAALTONEN 11G. See their Figure 16 for limits from all hannels ombined on the rosssetion times branhing ratio σ(pp → G∗ → Z Z) as a funtion of the graviton mass.



1866186618661866Searhes Partile ListingsExtra Dimensions30BAAK 12 use eletroweak preision observables to plae a lower bound on the ompat-i�ation sale k e−πk R , assuming Standard Model �elds propagate in the bulk and theHiggs is on�ned to the IR brane. See their Fig. 27 for more details.31CHATRCHYAN 12R use 2.2 fb−1 of data from pp ollisions at √
s = 7 TeV in thediphoton hannel to plae lower limits on the mass of the lightest KK graviton. See theirTable III for warp parameter values k/MP between 0.01 and 0.1.32AAD 11AD use 1.08 and 1.21 fb−1 of data from pp ollisions at √
s = 7 TeV in thedieletron and dimuon hannels, respetively, to plae a lower bound on the mass of thelightest graviton. For warp parameter values k/MP between 0.01 to 0.1 the lower limiton the mass of the lightest graviton is between 0.71 and 1.63 TeV. See their Table IVfor more details.33AALTONEN 11G use 2.5{2.9 fb−1 of data from pp ollisions at √
s = 1.96 TeV tosearh for KK gravitons in a warped extra dimension deaying to Z Z dibosons via thee e e e, e e µµ, µµµµ, e e j j, and µµ j j hannels. See their Fig. 20 for limits on the rosssetion σ(G → Z Z) as a funtion of the graviton mass.34AALTONEN 11R uses 5.7 fb−1 of data from pp ollisions at √

s = 1.96 TeV in thedieletron hannel to plae a lower bound on the mass of the lightest graviton. Itprovides ombined limits with the diphoton hannel analysis of AALTONEN 11U. Forwarp parameter values k/MP between 0.01 to 0.1 the lower limit on the mass of thelightest graviton is between 612 and 1058 GeV. See their Table I for more details.35ABAZOV 11H use 5.4 fb−1 of data from pp ollisions at √
s = 1.96 TeV to plae alower bound on the mass of the lightest graviton. Their 95% C.L. exlusion limit doesnot inlude masses less than 300 GeV.36CHATRCHYAN 11 use 35 and 40 pb−1 of data from pp ollisions at √

s = 7 TeV inthe dieletron and dimuon hannels, respetively, to plae a lower bound on the mass ofthe lightest graviton. For a warp parameter value k/MP = 0.05, the lower limit on themass of the lightest graviton is 0.855 TeV.37AALTONEN 10N use 2.9 fb−1 of data from pp ollisions at √s = 1.96 TeV to plae alower bound on the mass of the lightest graviton.38ABAZOV 10F use 5.4 fb−1 of data from pp ollisions at √
s = 1.96 TeV to plae alower bound on the mass of the lightest graviton. For warp parameter values of k/MPbetween 0.01 and 0.1 the lower limit on the mass of the lightest graviton is between 560and 1050 GeV. See their Fig. 3 for more details.39AALTONEN 08S use pp ollisions at √

s = 1.96 TeV to searh for KK gravitons inwarped extra dimensions. They searh for graviton resonanes deaying to four eletronsvia two Z bosons using 1.1 fb−1 of data. See their Fig. 8 for limits on σ ·B(G → Z Z)versus the graviton mass.40ABAZOV 08J use pp ollisions at √s = 1.96 TeV to searh for KK gravitons in warpedextra dimensions. They searh for graviton resonanes deaying to eletrons and photonsusing 1 fb−1 of data. For warp parameter values of k/MP between 0.01 and 0.1 thelower limit on the mass of the lightest exitation is between 300 and 900 GeV. See theirFig. 4 for more details.41AALTONEN 07G use pp ollisions at √
s = 1.96 TeV to searh for KK gravitons inwarped extra dimensions. They searh for graviton resonanes deaying to photons using1.2 fb−1 of data. For warp parameter values of k/MP = 0.1, 0.05, and 0.01 the boundson the graviton mass are 850, 694, and 230 GeV, respetively. See their Fig. 3 for moredetails. See also AALTONEN 07H.42AALTONEN 07H use pp ollisions at √
s = 1.96 TeV to searh for KK gravitons inwarped extra dimensions. They searh for graviton resonanes deaying to eletronsusing 1.3 fb−1 of data. For a warp parameter value of k/MP = 0.1 the bound on thegraviton mass is 807 GeV. See their Fig. 4 for more details. A ombined analysis withthe diphoton data of AALTONEN 07G yields for k/MP = 0.1 a graviton mass lowerbound of 889 GeV.43ABAZOV 05N use pp ollisions at √s = 1.96 TeV to searh for KK gravitons in warpedextra dimensions. They searh for graviton resonanes deaying to muons, eletrons orphotons, using 260 pb−1 of data. For warp parameter values of k/MP = 0.1, 0.05, and0.01, the bounds on the graviton mass are 785, 650 and 250 GeV respetively. See theirFig. 3 for more details.44ABULENCIA 05A use pp ollisions at √
s = 1.96 TeV to searh for KK gravitons inwarped extra dimensions. They searh for graviton resonanes deaying to muons oreletrons, using 200 pb−1 of data. For warp parameter values of k/MP = 0.1, 0.05,and 0.01, the bounds on the graviton mass are 710, 510 and 170 GeV respetively.Limits on Kaluza-Klein Gluons in Warped Extra DimensionsLimits on Kaluza-Klein Gluons in Warped Extra DimensionsLimits on Kaluza-Klein Gluons in Warped Extra DimensionsLimits on Kaluza-Klein Gluons in Warped Extra DimensionsThis setion plaes limits on the mass of the �rst Kaluza-Klein (KK) exitation of thegluon in warped extra dimension models with Standard Model �elds propagating inthe bulk. Bounds are given for a spei� benhmark model with �/m = 15.3% where� is the width and m the mass of the KK gluon. See the\Extra Dimensions" reviewfor more disussion.VALUE (TeV) CL% DOCUMENT ID TECN COMMENT

>2.5>2.5>2.5>2.5 95 1 CHATRCHYAN13BMCMS gKK → t t
• • • We do not use the following data for averages, �ts, limits, et. • • •
>2.07 95 2 AAD 13AQ ATLS gKK → t t → ℓ j3 CHEN 13A B → Xs γ
>1.5 95 4 AAD 12BV ATLS gKK → t t → ℓ j1CHATRCHYAN 13BM use 19.7 fb−1 of data from pp ollisions at √s = 8 TeV. Boundis for a width of approximately 15{20% of the KK gluon mass.2AAD 13AQ use 4.7 fb−1 of data from pp ollisions at √s = 7 TeV.3CHEN 13A plae limits on the KK mass sale for a spei� warped model with ustodialsymmetry and bulk fermions. See their Figures 4 and 5.4AAD 12BV use 2.05 fb−1 of data from pp ollisions at √s = 7 TeV.REFERENCES FOR Extra DimensionsREFERENCES FOR Extra DimensionsREFERENCES FOR Extra DimensionsREFERENCES FOR Extra DimensionsSIRUNYAN 18F JHEP 1801 054 A.M. Sirunyan et al. (CMS Collab.)AABOUD 17AP PL B775 105 M. Aaboud et al. (ATLAS Collab.)KHACHATRY... 17T PL B768 57 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 17W PL B769 520 V. Khahatryan et al. (CMS Collab.)KLIMCHITSK... 17A PR D95 123013 G.L. Klimhitskaya, V.M. MostepanenkoSIRUNYAN 17AK PL B774 533 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 17AQ JHEP 1710 073 A.M. Sirunyan et al. (CMS Collab.)SIRUNYAN 17F JHEP 1707 013 A.M. Sirunyan et al. (CMS Collab.)AABOUD 16AE JHEP 1609 173 M. Aaboud et al. (ATLAS Collab.)AABOUD 16D PR D94 032005 M. Aaboud et al. (ATLAS Collab.)AABOUD 16F JHEP 1606 059 M. Aaboud et al. (ATLAS Collab.)

AABOUD 16H JHEP 1609 001 M. Aaboud et al. (ATLAS Collab.)AABOUD 16I PR D94 052002 M. Aaboud et al. (ATLAS Collab.)AAD 16R PL B755 285 G. Aad et al. (ATLAS Collab.)KHACHATRY... 16BQ PR D94 052012 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 16M PRL 117 051802 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 16N PL B755 102 V. Khahatryan et al. (CMS Collab.)AAD 15AD PR D92 032004 G. Aad et al. (ATLAS Collab.)AAD 15AU EPJ C75 69 G. Aad et al. (ATLAS Collab.)AAD 15AZ EPJ C75 209 G. Aad et al. (ATLAS Collab.)Also EPJ C75 370 (errat.) G. Aad et al. (ATLAS Collab.)AAD 15BH EPJ C75 299 G. Aad et al. (ATLAS Collab.)Also EPJ C75 408 (errat.) G. Aad et al. (ATLAS Collab.)AAD 15BK EPJ C75 412 G. Aad et al. (ATLAS Collab.)AAD 15CS PR D91 012008 G. Aad et al. (ATLAS Collab.)Also PR D92 059903 (errat.) G. Aad et al. (ATLAS Collab.)AAD 15CT JHEP 1512 055 G. Aad et al. (ATLAS Collab.)ACCOMANDO 15 MPL A30 1540010 E. Aomando (SHMP)KHACHATRY... 15AE JHEP 1504 025 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 15AL EPJ C75 235 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 15J PL B746 79 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 15R PL B749 560 V. Khahatryan et al. (CMS Collab.)KHACHATRY... 15T PR D91 092005 V. Khahatryan et al. (CMS Collab.)AAD 14BE EPJ C74 3134 G. Aad et al. (ATLAS Collab.)AAD 14V PR D90 052005 G. Aad et al. (ATLAS Collab.)KHACHATRY... 14A JHEP 1408 174 V. Khahatryan et al. (CMS Collab.)AAD 13A PL B718 860 G. Aad et al. (ATLAS Collab.)AAD 13AD JHEP 1304 075 G. Aad et al. (ATLAS Collab.)AAD 13AO PR D87 112006 G. Aad et al. (ATLAS Collab.)AAD 13AQ PR D88 012004 G. Aad et al. (ATLAS Collab.)AAD 13AS NJP 15 043007 G. Aad et al. (ATLAS Collab.)AAD 13C PRL 110 011802 G. Aad et al. (ATLAS Collab.)AAD 13D JHEP 1301 029 G. Aad et al. (ATLAS Collab.)AAD 13E PR D87 015010 G. Aad et al. (ATLAS Collab.)CHATRCHYAN 13AF PL B720 63 S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 13AQ PR D87 072005 S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 13BM PRL 111 211804 S. Chatrhyan et al. (CMS Collab.)Also PRL 112 119903 (errat.) S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 13U JHEP 1302 036 S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 13W JHEP 1303 111 S. Chatrhyan et al. (CMS Collab.)CHEN 13A CP C37 063102 J-B. Chen et al. (DALI)EDELHAUSER 13 JHEP 1308 091 L. Edelhauser, T. Flake, M. Kramer (AACH, KAIST)XU 13 JP G40 035107 J. Xu et al.AAD 12AD PL B712 331 G. Aad et al. (ATLAS Collab.)AAD 12BV JHEP 1209 041 G. Aad et al. (ATLAS Collab.)AAD 12CC JHEP 1211 138 G. Aad et al. (ATLAS Collab.)AAD 12CP PL B718 411 G. Aad et al. (ATLAS Collab.)AAD 12X PL B710 519 G. Aad et al. (ATLAS Collab.)AAD 12Y PL B710 538 G. Aad et al. (ATLAS Collab.)AALTONEN 12V PR D85 012008 T. Aaltonen et al. (CDF Collab.)ABAZOV 12M PRL 108 131802 V.M. Abazov et al. (D0 Collab.)AJELLO 12 JCAP 1202 012 M. Ajello et al. (Fermi-LAT Collab.)BAAK 12 EPJ C72 2003 M. Baak et al. (G�tter Group)CHATRCHYAN 12AP JHEP 1209 094 S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 12J PL B711 15 S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 12R PRL 108 111801 S. Chatrhyan et al. (CMS Collab.)FLACKE 12 PR D85 126007 T. Flake, C. Pasold (WURZ)NISHIWAKI 12 PL B707 506 K. Nishiwaki et al. (KOBE, OSAK)AAD 11AD PRL 107 272002 G. Aad et al. (ATLAS Collab.)AAD 11F PRL 106 121803 G. Aad et al. (ATLAS Collab.)AAD 11S PL B705 294 G. Aad et al. (ATLAS Collab.)AAD 11X EPJ C71 1744 G. Aad et al. (ATLAS Collab.)AALTONEN 11G PR D83 112008 T. Aaltonen et al. (CDF Collab.)AALTONEN 11R PRL 107 051801 T. Aaltonen et al. (CDF Collab.)AALTONEN 11U PR D83 011102 T. Aaltonen et al. (CDF Collab.)AARON 11C PL B705 52 F. D. Aaron et al. (H1 Collab.)ABAZOV 11H PRL 107 011801 V.M. Abazov et al. (D0 Collab.)BEZERRA 11 PR D83 075004 V.B. Bezerra et al.CHATRCHYAN 11 JHEP 1105 093 S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 11A JHEP 1105 085 S. Chatrhyan et al. (CMS Collab.)CHATRCHYAN 11U PRL 107 201804 S. Chatyhyan et al. (CMS Collab.)SUSHKOV 11 PRL 107 171101 A.O. Sushkov et al.AALTONEN 10N PRL 104 241801 T. Aaltonen et al. (CDF Collab.)ABAZOV 10F PRL 104 241802 V.M. Abazov et al. (D0 Collab.)ABAZOV 10P PRL 105 221802 V.M. Abazov et al. (D0 Collab.)BEZERRA 10 PR D81 055003 V.B. Bezerra et al.ABAZOV 09AE PRL 103 191803 V.M. Abazov et al. (D0 Collab.)ABAZOV 09D PRL 102 051601 V.M. Abazov et al. (D0 Collab.)MASUDA 09 PRL 102 171101 M. Masuda, M. Sasaki (ICRR)AALTONEN 08AC PRL 101 181602 T. Aaltonen et al. (CDF Collab.)AALTONEN 08S PR D78 012008 T. Aaltonen et al. (CDF Collab.)ABAZOV 08J PRL 100 091802 V.M. Abazov et al. (D0 Collab.)ABAZOV 08S PRL 101 011601 V.M. Abazov et al. (D0 Collab.)DAS 08 PR D78 063011 P.K. Das, V.H.S. Kumar, P.K. SureshGERACI 08 PR D78 022002 A.A. Gerai et al. (STAN)TRENKEL 08 PR D77 122001 C. TrenkelAALTONEN 07G PRL 99 171801 T. Aaltonen et al. (CDF Collab.)AALTONEN 07H PRL 99 171802 T. Aaltonen et al. (CDF Collab.)DECCA 07A EPJ C51 963 R.S. Dea et al.HAISCH 07 PR D76 034014 U. Haish, A. WeilerKAPNER 07 PRL 98 021101 D.J. Kapner et al.SCHAEL 07A EPJ C49 411 S. Shael et al. (ALEPH Collab.)TU 07 PRL 98 201101 L.-C. Tu et al.ABDALLAH 06C EPJ C45 589 J. Abdallah et al. (DELPHI Collab.)ABULENCIA,A 06 PRL 97 171802 A. Abulenia et al. (CDF Collab.)GERDES 06 PR D73 112008 D. Gerdes et al.GOGOLADZE 06 PR D74 093012 I. Gogoladze, C. MaesanuABAZOV 05N PRL 95 091801 V.M. Abazov et al. (D0 Collab.)ABAZOV 05V PRL 95 161602 V.M. Abazov et al. (D0 Collab.)ABDALLAH 05B EPJ C38 395 J. Abdallah et al. (DELPHI Collab.)ABULENCIA 05A PRL 95 252001 A. Abulenia et al. (CDF Collab.)SMULLIN 05 PR D72 122001 S.J. Smullin et al.ACHARD 04E PL B587 16 P. Ahard et al. (L3 Collab.)ACOSTA 04C PRL 92 121802 D. Aosta et al. (CDF Collab.)BARBIERI 04 NP B703 127 R. Barbieri et al.CASSE 04 PRL 92 111102 M. Casse et al.CHEKANOV 04B PL B591 23 S. Chekanov et al. (ZEUS Collab.)HOYLE 04 PR D70 042004 C.D. Hoyle et al. (WASH)ABAZOV 03 PRL 90 251802 V.M. Abazov et al. (D0 Collab.)ABBIENDI 03D EPJ C26 331 G. Abbiendi et al. (OPAL Collab.)ACHARD 03D PL B572 133 P. Ahard et al. (L3 Collab.)ADLOFF 03 PL B568 35 C. Adlo� et al. (H1 Collab.)CHIAVERINI 03 PRL 90 151101 J. Chiaverini et al.GIUDICE 03 NP B663 377 G.F. Giudie, A. StrumiaHANNESTAD 03 PR D67 125008 S. Hannestad, G.G. Ra�eltAlso PR D69 029901(errat.) S. Hannestad, G.G. Ra�eltHEISTER 03C EPJ C28 1 A. Heister et al. (ALEPH Collab.)LONG 03 Nature 421 922 J.C. Long et al.ACHARD 02 PL B524 65 P. Ahard et al. (L3 Collab.)ACHARD 02D PL B531 28 P. Ahard et al. (L3 Collab.)HANNESTAD 02 PRL 88 071301 S. Hannestad, G. Ra�eltABBOTT 01 PRL 86 1156 B. Abbott et al. (D0 Collab.)FAIRBAIRN 01 PL B508 335 M. Fairbairn
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• • • We do not use the following data for averages, �ts, limits, et. • • •
<5 × 10−6 95 1 AGNESE 18 CDMS Ge
<2 × 10−6 90 2 AARTSEN 17 ICCB ν, earth
<1 × 104 90 3 ANGLOHER 17A CRES χp
<1 × 10−3 90 4 BARBOSA-D... 17 ICCB NaI
<7.3 × 10−7 90 AGNES 16 DS50 Ar
<1 × 10−5 90 5 AGNESE 16 CDMS Ge
<2 × 10−4 90 6 AGUILAR-AR...16 DMIC Si CCDs
<4 × 10−5 90 7 ANGLOHER 16 CRES CaWO4
<2 × 10−6 90 8 APRILE 16 X100 Xe
<9.4 × 10−8 90 9 ARMENGAUD 16 EDE3 Ge
<1.0 × 10−7 90 10 HEHN 16 EDE3 Ge
<4 × 10−6 90 11 ZHAO 16 CDEX Ge
<1 × 10−5 90 AGNES 15 DS50 Ar
<1.5 × 10−6 90 12 AGNESE 15A CDM2 Ge
<1.5 × 10−7 90 13 AGNESE 15B CDM2 Ge
<2 × 10−6 90 14 AMOLE 15 PICO C3F8
<1.2 × 10−5 90 CHOI 15 SKAM H, solar ν (bb)
<1.19× 10−6 90 CHOI 15 SKAM H, solar ν (τ+ τ−)
<2 × 10−8 90 15 XIAO 15 PNDX Xe
<2.0 × 10−7 90 16 AGNESE 14 SCDM Ge
<3.7 × 10−5 90 17 AGNESE 14A SCDM Ge
<1 × 10−9 90 18 AKERIB 14 LUX Xe
<2 × 10−6 90 19 ANGLOHER 14 CRES CaWO4
<5 × 10−6 90 FELIZARDO 14 SMPL C2ClF5
<8 × 10−6 90 20 LEE 14A KIMS CsI
<2 × 10−4 90 21 LIU 14A CDEX Ge
<1 × 10−5 90 22 YUE 14 CDEX Ge
<1.08× 10−4 90 23 AARTSEN 13 ICCB H, solar ν (τ+ τ−)
<1.5 × 10−5 90 24 ABE 13B XMAS Xe
<3.1 × 10−6 90 25 AGNESE 13 CDM2 Si
<3.4 × 10−6 90 26 AGNESE 13A CDM2 Si
<2.2 × 10−6 90 27 AGNESE 13A CDM2 Si28 BERNABEI 13A DAMA NaI modulation
<5 × 10−5 90 29 LI 13B TEXO Ge30 ZHAO 13 CDEX Ge
<1.2 × 10−7 90 AKIMOV 12 ZEP3 Xe31 ANGLOHER 12 CRES CaWO4
<8 × 10−6 90 32 ANGLOHER 12 CRES CaWO4
<7 × 10−9 90 33 APRILE 12 X100 Xe34 ARCHAMBAU...12 PICA F (C4F10)
<7 × 10−7 90 35 ARMENGAUD 12 EDE2 Ge36 BARRETO 12 DMIC CCD

<2 × 10−6 90 BEHNKE 12 COUP CF3I
<7 × 10−6 37 FELIZARDO 12 SMPL C2ClF5
<1.5 × 10−6 90 KIM 12 KIMS CsI
<5 × 10−5 90 38 AALSETH 11 CGNT Ge39 AALSETH 11A CGNT Ge
<5 × 10−7 90 40 AHMED 11 CDM2 Ge, inelasti
<2.7 × 10−7 90 41 AHMED 11A RVUE Ge42 AHMED 11B CDM2 Ge, low threshold
<3 × 10−6 90 43 ANGLE 11 XE10 Xe
<7 × 10−8 90 44 APRILE 11 X100 Xe45 APRILE 11A X100 Xe, inelasti
<2 × 10−8 90 33 APRILE 11B X100 Xe46 HORN 11 ZEP3 Xe
<2 × 10−7 90 AHMED 10 CDM2 Ge
<1 × 10−5 90 47 AKERIB 10 CDM2 Si, Ge, low threshold
<1 × 10−7 90 APRILE 10 X100 Xe
<2 × 10−6 90 ARMENGAUD 10 EDE2 Ge
<4 × 10−5 90 FELIZARDO 10 SMPL C2ClF3
<1.5 × 10−7 90 48 AHMED 09 CDM2 Ge
<2 × 10−4 90 49 LIN 09 TEXO Ge50 AALSETH 08 CGNT Ge1AGNESE 18 give limits for σSI (pχ) for m(WIMP) between 1.5 and 20 GeV usingCDMSlite mode data.2AARTSEN 17 obtain σ(SI) < 6× 10−6 pb for m(wimp) = 20 GeV from ν from earth.3ANGLOHER 17A �nd σSI (χp) < 104 pb for m(WIMP) = 0.2 GeV.4BARBOSA-DE-SOUZA 17 searh for annual modulation of WIMP satter on NaI usingan exposure of 61 kg yr of DM-Ie17 for reoil energy in the 4{20 keV range (DAMAfound modulation for reoil energy < 5 keV). No modulation seen. Sensitivity insuÆientto distinguish DAMA signal from null.5AGNESE 16 CDMSlite exludes low mass WIMPs 1.6{5.5 GeV and SI sattering rosssetion depending on m(WIMP); see Fig. 4.6AGUILAR-AREVALO 16 searh low mass 1{10 GeV WIMP satter on Si CCDs; set limitsFig. 11.7ANGLOHER 16 requires SI WIMP-nuleon ross setion < 9× 10−3 pb for m(WIMP)= 1 GeV on CaWO4 target.8APRILE 16 searh low mass WIMP SI satter on Xe; exlude σ > 1.4 × 10−5 pb form(WIMP) = 6 GeV.9ARMENGAUD 16 require SI WIMP-p ross setion < 4.3× 10−4 pb for m(WIMP) =5 GeV on Ge target.10HEHN 16 searh for low mass WIMPs via SI satter on Ge target; σ(SI) < 5.8×10−4 pbfor m(WIMP) = 5 GeV, Fig. 6.11ZHAO 16 require SI satter < 4× 10−6 pb for m(WIMP) = 20 GeV using Ge target;limits also on SD satter, see Fig. 19.12AGNESE 15A reanalyse AHMED 11B low threshold data. See their Fig. 12 (left) forimproved limits extending down to 5 GeV.13AGNESE 15B reanalyse AHMED 10 data.14 See their Fig. 7 for limits extending down to 4 GeV.15 See their Fig. 13 for limits extending down to 5 GeV.16This limit value is provided by the authors. See their Fig. 4 for limits extending down tomX 0 = 3.5 GeV.17This limit value is provided by the authors. AGNESE 14A result is from CDMSlitemode operation with enhaned sensitivity to low mass mX 0. See their Fig. 3 for limitsextending down to mX 0 = 3.5 GeV (see also Fig. 4 in AGNESE 14).18 See their Fig. 5 for limits extending down to mX 0 = 5.5 GeV.19 See their Fig. 5 for limits extending down to mX 0 = 1 GeV.20 See their Fig. 5 for limits extending down to mX 0 = 5 GeV.21 LIU 14A result is based on prototype CDEX-0 detetor. See their Fig. 13 for limitsextending down to mX 0 = 2 GeV.22 See their Fig. 4 for limits extending down to mX 0 = 4.5 GeV.23AARTSEN 13 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the sun in data taken between June 2010 and May 2011.24 See their Fig. 8 for limits extending down to mX 0 = 7 GeV.25This limit value is provided by the authors. AGNESE 13 use data taken between Ot.2006 and July 2007. See their Fig. 4 for limits extending down to mX 0 = 7 GeV.26This limit value is provided by the authors. AGNESE 13A use data taken between July2007 and Sep. 2008. Three andidate events are seen. Assuming these events are real,the best �t parameters are mX 0 = 8.6 GeV and σ = 1.9× 10−5 pb.27This limit value is provided by the authors. Limit from ombined data of AGNESE 13and AGNESE 13A. See their Fig. 4 for limits extending down to mX 0 = 5.5 GeV.28BERNABEI 13A searh for annual modulation of ounting rate in the 2{6 keV reoilenergy interval, in a 14 yr live time exposure of 1.33 t yr. Find a modulation of 0.0112 ±0.0012 ounts/(day kg keV) with 9.3 sigma C.L. Find period and phase in agreementwith expetations from DM partiles.29 See their Fig. 4 for limits extending down to mX 0 = 4 GeV.30 See their Fig. 5 for limits for mX 0 = 4{12 GeV.31ANGLOHER 12 observe exess events above the expeted bakground whih are onsis-tent with X0 with mass ∼ 25 GeV (or 12 GeV) and spin-independent X0-nuleon rosssetion of 2× 10−6 pb (or 4× 10−5 pb).32Reanalysis of ANGLOHER 09 data with all three nulides. See also BROWN 12.33 See also APRILE 14A.34 See their Fig. 7 for ross setion limits for mX 0 between 4 and 12 GeV.35 See their Fig. 4 for limits extending down to mX 0 = 7 GeV.36 See their Fig. 13 for ross setion limits for mX 0 between 1.2 and 10 GeV.37 See also DAHL 12 for a ritiism.38 See their Fig. 4 for limits extending to mX 0 = 3.5 GeV.



1868186818681868Searhes Partile ListingsWIMP and Dark Matter Searhes39AALSETH 11A �nd indiations of annual modulation of the data, the energy spetrumbeing ompatible with X0 mass around 8 GeV. See also AALSETH 13.40AHMED 11 searh for X0 inelasti sattering. See their Fig. 8{10 for limits. The inelastiross setion redues to the elasti ross setion at the limit of zero mass splitting (Fig.8, left).41AHMED 11A ombine CDMS II and EDELWEISS data.42AHMED 11B give limits on spin-independent X0-nuleon ross setion for mX 0 = 4{12GeV in the range 10−3{10−5 pb. See their Fig. 3.43 See their Fig. 3 for limits down to mX 0 = 4 GeV.44APRILE 11 reanalyze APRILE 10 data.45APRILE 11A searh for X0 inelasti sattering. See their Fig. 2 and 3 for limits. Seealso APRILE 14A.46HORN 11 perform detetor alibration by neutrons. Earlier results are only marginallya�eted.47 See their Fig. 10 and 12 for limits extending to X0 mass of 1 GeV.48 Superseded by AHMED 10.49 See their Fig. 6(a) for ross setion limits for mX 0 extending down to 2 GeV.50 See their Fig. 2 for ross setion limits for mX 0 between 4 and 10 GeV.For mX 0 = 100 GeVFor mX 0 = 100 GeVFor mX 0 = 100 GeVFor mX 0 = 100 GeVFor limits from X0 annihilation in the Sun, the assumed annihilation �nal state isshown in parenthesis in the omment.VALUE (pb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1 × 10−8 90 1 AGNESE 18A CDMS σSI (χp)
<1.7 × 10−10 90 2 AKERIB 17 LUX Xe
<1.2 × 10−10 90 3 APRILE 17G XE1T Xe
<1.2 × 10−10 90 4 CUI 17A PNDX Xe
<2.0 × 10−8 90 AGNES 16 DS50 Ar
<1 × 10−9 90 5 AKERIB 16 LUX Xe
<1 × 10−9 90 6 APRILE 16B X100 Xe
<2 × 10−8 90 7 TAN 16 PNDX Xe
<4 × 10−10 90 8 TAN 16B PNDX Xe
<6 × 10−8 90 AGNES 15 DS50 Ar
<4 × 10−8 90 9 AGNESE 15B CDM2 Ge
<7.13× 10−6 90 CHOI 15 SKAM H, solar ν (bb)
<6.26× 10−7 90 CHOI 15 SKAM H, solar ν (W+W−)
<2.76× 10−7 90 CHOI 15 SKAM H, solar ν (τ+ τ−)
<1.5 × 10−8 90 XIAO 15 PNDX Xe
<1 × 10−9 90 AKERIB 14 LUX Xe
<4.0 × 10−6 90 10 AVRORIN 14 BAIK H, solar ν (W+W−)
<1.0 × 10−4 90 10 AVRORIN 14 BAIK H, solar ν (bb)
<1.6 × 10−6 90 10 AVRORIN 14 BAIK H, solar ν (τ+ τ−)
<5 × 10−6 90 FELIZARDO 14 SMPL C2ClF5
<6.01× 10−7 90 11 AARTSEN 13 ICCB H, solar ν (W+W−)
<3.30× 10−5 90 11 AARTSEN 13 ICCB H, solar ν (bb)
<1.9 × 10−6 90 12 ADRIAN-MAR...13 ANTR H, solar ν (W+W−)
<1.2 × 10−4 90 12 ADRIAN-MAR...13 ANTR H, solar ν (bb)
<7.6 × 10−7 90 12 ADRIAN-MAR...13 ANTR H, solar ν (τ+ τ−)
<2 × 10−6 90 13 AGNESE 13 CDM2 Si
<1.6 × 10−6 90 14 BOLIEV 13 BAKS H, solar ν (W+W−)
<1.9 × 10−5 90 14 BOLIEV 13 BAKS H, solar ν (bb)
<7.1 × 10−7 90 14 BOLIEV 13 BAKS H, solar ν (τ+ τ−)
<1.67× 10−6 90 15 ABBASI 12 ICCB H, solar ν (W+W−)
<1.07× 10−4 90 15 ABBASI 12 ICCB H, solar ν (bb)
<4 × 10−8 90 AKIMOV 12 ZEP3 Xe
<1.4 × 10−6 90 16 ANGLOHER 12 CRES CaWO4
<3 × 10−9 90 17 APRILE 12 X100 Xe
<3 × 10−7 90 BEHNKE 12 COUP CF3I
<7 × 10−6 FELIZARDO 12 SMPL C2ClF5
<2.5 × 10−7 90 18 KIM 12 KIMS CsI
<2 × 10−4 90 AALSETH 11 CGNT Ge19 AHMED 11 CDM2 Ge, inelasti
<3.3 × 10−8 90 20 AHMED 11A RVUE Ge21 AJELLO 11 FLAT
<3 × 10−8 90 22 APRILE 11 X100 Xe23 APRILE 11A X100 Xe, inelasti
<1 × 10−8 90 17 APRILE 11B X100 Xe
<5 × 10−8 90 24 ARMENGAUD 11 EDE2 Ge25 HORN 11 ZEP3 Xe
<4 × 10−8 90 AHMED 10 CDM2 Ge
<9 × 10−6 90 AKERIB 10 CDM2 Si, Ge, low threshold26 AKIMOV 10 ZEP3 Xe, inelasti
<5 × 10−8 90 APRILE 10 X100 Xe
<1 × 10−7 90 ARMENGAUD 10 EDE2 Ge
<3 × 10−5 90 FELIZARDO 10 SMPL C2ClF3
<5 × 10−8 90 27 AHMED 09 CDM2 Ge28 ANGLE 09 XE10 Xe, inelasti
<3 × 10−4 90 LIN 09 TEXO Ge29 GIULIANI 05 RVUE1AGNESE 18A set limit σSI (χp) < 10−8 pb for m(WIMP) = 100 GeV.2AKERIB 17 exlude SI ross setion > 1.7× 10−10 pb for m(WIMP) = 100 GeV. Usesomplete LUX data set.3APRILE 17G set limit σSI (χp) < 1.2 10−10 pb for m(WIMP) = 100 GeV using 1 ton�duial mass Xe TPC. Exposure is 34.2 live days.

4CUI 17A require σSI (χp) < 1.2×10−10 pb for m(WIMP) = 100 GeV using 54 ton-dayexposure of Xe.5AKERIB 16 re-analysis of 2013 data exlude SI ross setion > 1×10−9 pb form(WIMP)= 100 GeV on Xe target.6APRILE 16B ombined 447 live days using Xe target exlude σ(SI) > 1.1 × 10−9 pbfor m(WIMP) = 50 GeV.7TAN 16 searh for WIMP satter o� Xe target; see SI exlusion plot Fig. 6.8TAN 16B searh for WIMP-p satter o� Xe target; see Fig. 5 for SI exlusion.9AGNESE 15B reanalyse AHMED 10 data.10AVRORIN 14 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun in data taken between 1998 and 2003. See their Table 1 for limitsassuming annihilation into neutrino pairs.11AARTSEN 13 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the sun in data taken between June 2010 and May 2011.12ADRIAN-MARTINEZ 13 searh for neutrinos from the Sun arising from the pair annihi-lation of X0 trapped by the sun in data taken between Jan. 2007 and De. 2008.13AGNESE 13 use data taken between Ot. 2006 and July 2007.14BOLIEV 13 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the sun in data taken from 1978 to 2009. See also SUVOROVA 13 for anolder analysis of the same data.15ABBASI 12 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun. The amount of X0 depends on the X0-proton ross setion.16Reanalysis of ANGLOHER 09 data with all three nulides. See also BROWN 12.17 See also APRILE 14A.18 See their Fig. 6 for a limit on inelastially sattering X0 for mX 0 = 70 GeV.19AHMED 11 searh for X0 inelasti sattering. See their Fig. 8{10 for limits.20AHMED 11A ombine CDMS and EDELWEISS data.21AJELLO 11 searh for e± ux from X0 annihilations in the Sun. Models in whih X0annihilates into an intermediate long-lived weakly interating partiles or X0 sattersinelastially are onstrained. See their Fig. 6{8 for limits.22APRILE 11 reanalyze APRILE 10 data.23APRILE 11A searh for X0 inelasti sattering. See their Fig. 2 and 3 for limits. Seealso APRILE 14A.24 Supersedes ARMENGAUD 10. A limit on inelasti ross setion is also given.25HORN 11 perform detetor alibration by neutrons. Earlier results are only marginallya�eted.26AKIMOV 10 give ross setion limits for inelastially sattering dark matter. See theirFig. 4.27 Superseded by AHMED 10.28ANGLE 09 searh for X0 inelasti sattering. See their Fig. 4 for limits.29GIULIANI 05 analyzes the spin-independent X0-nuleon ross setion limits with bothisosalar and isovetor ouplings. See their Fig. 3 and 4 for limits on the ouplings.For mX 0 = 1 TeVFor mX 0 = 1 TeVFor mX 0 = 1 TeVFor mX 0 = 1 TeVFor limits from X0 annihilation in the Sun, the assumed annihilation �nal state isshown in parenthesis in the omment.VALUE (pb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.3 90 1 CHEN 17E PNDX χN → χ∗ → χγ

<8.6 × 10−8 90 AGNES 16 DS50 Ar
<2 × 10−7 90 AGNES 15 DS50 Ar
<2 × 10−7 90 2 AGNESE 15B CDM2 Ge
<1 × 10−8 90 AKERIB 14 LUX Xe
<2.2 × 10−6 90 3 AVRORIN 14 BAIK H, solar ν (W+W−)
<5.5 × 10−5 90 3 AVRORIN 14 BAIK H, solar ν (bb)
<6.8 × 10−7 90 3 AVRORIN 14 BAIK H, solar ν (τ+ τ−)
<3.46× 10−7 90 4 AARTSEN 13 ICCB H, solar ν (W+W−)
<7.75× 10−6 90 4 AARTSEN 13 ICCB H, solar ν (bb)
<6.9 × 10−7 90 5 ADRIAN-MAR...13 ANTR H, solar ν (W+W−)
<1.5 × 10−5 90 5 ADRIAN-MAR...13 ANTR H, solar ν (bb)
<1.8 × 10−7 90 5 ADRIAN-MAR...13 ANTR H, solar ν (τ+ τ−)
<4.3 × 10−6 90 6 BOLIEV 13 BAKS H, solar ν (W+W−)
<3.4 × 10−5 90 6 BOLIEV 13 BAKS H, solar ν (bb)
<1.2 × 10−6 90 6 BOLIEV 13 BAKS H, solar ν (τ+ τ−)
<2.12× 10−7 90 7 ABBASI 12 ICCB H, solar ν (W+W−)
<6.56× 10−6 90 7 ABBASI 12 ICCB H, solar ν (bb)
<4 × 10−7 90 AKIMOV 12 ZEP3 Xe
<1.1 × 10−5 90 8 ANGLOHER 12 CRES CaWO4
<2 × 10−8 90 9 APRILE 12 X100 Xe
<2 × 10−6 90 BEHNKE 12 COUP CF3I
<4 × 10−6 FELIZARDO 12 SMPL C2ClF5
<1.5 × 10−6 90 KIM 12 KIMS CsI10 AHMED 11 CDM2 Ge, inelasti
<1.5 × 10−7 90 11 AHMED 11A RVUE Ge
<2 × 10−7 90 12 APRILE 11 X100 Xe
<8 × 10−8 90 9 APRILE 11B X100 Xe
<2 × 10−7 90 13 ARMENGAUD 11 EDE2 Ge14 HORN 11 ZEP3 Xe
<2 × 10−7 90 AHMED 10 CDM2 Ge
<4 × 10−7 90 APRILE 10 X100 Xe
<6 × 10−7 90 ARMENGAUD 10 EDE2 Ge
<3.5 × 10−7 90 15 AHMED 09 CDM2 Ge1CHEN 17E searh for inelasti WIMP satter on Xe; require σSI (χN) < 0.3 pb for m(χ)= 1 TeV and (mass di�erene) = 300 keV.2AGNESE 15B reanalyse AHMED 10 data.3AVRORIN 14 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun in data taken between 1998 and 2003. See their Table 1 for limitsassuming annihilation into neutrino pairs.



1869186918691869See key on page 885 Searhes Partile ListingsWIMP and Dark Matter Searhes4AARTSEN 13 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the sun in data taken between June 2010 and May 2011.5ADRIAN-MARTINEZ 13 searh for neutrinos from the Sun arising from the pair annihi-lation of X0 trapped by the sun in data taken between Jan. 2007 and De. 2008.6BOLIEV 13 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the sun in data taken from 1978 to 2009. See also SUVOROVA 13 for anolder analysis of the same data.7ABBASI 12 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun. The amount of X0 depends on the X0-proton ross setion.8Reanalysis of ANGLOHER 09 data with all three nulides. See also BROWN 12.9 See also APRILE 14A.10AHMED 11 searh for X0 inelasti sattering. See their Fig. 8{10 for limits.11AHMED 11A ombine CDMS and EDELWEISS data.12APRILE 11 reanalyze APRILE 10 data.13 Supersedes ARMENGAUD 10. A limit on inelasti ross setion is also given.14HORN 11 perform detetor alibration by neutrons. Earlier results are only marginallya�eted.15 Superseded by AHMED 10.Limits for Spin-Dependent Cross SetionLimits for Spin-Dependent Cross SetionLimits for Spin-Dependent Cross SetionLimits for Spin-Dependent Cross Setionof Dark Matter Partile (X 0) on Protonof Dark Matter Partile (X 0) on Protonof Dark Matter Partile (X 0) on Protonof Dark Matter Partile (X 0) on ProtonFor mX 0 = 20 GeVFor mX 0 = 20 GeVFor mX 0 = 20 GeVFor mX 0 = 20 GeVFor limits from X0 annihilation in the Sun, the assumed annihilation �nal state isshown in parenthesis in the omment.VALUE (pb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 30 95 1 AGNESE 18 CDMS Ge
< 1.32× 10−2 90 2 BEHNKE 17 PICA C4F10
< 5 × 10−4 90 3 AMOLE 16A PICO C3F8
< 2 × 10−6 90 4 KHACHATRY...16AJ CMS 8 TeV pp → Z+ 6ET ;Z → ℓℓ
< 1.2 × 10−3 90 AMOLE 15 PICO C3F8
< 1.43× 10−3 90 CHOI 15 SKAM H, solar ν (bb)
< 1.42× 10−4 90 CHOI 15 SKAM H, solar ν (τ+ τ−)
< 5 × 10−3 90 FELIZARDO 14 SMPL C2ClF5
< 1.29× 10−2 90 5 AARTSEN 13 ICCB H, solar ν (τ+ τ−)
< 3.17× 10−2 90 6 APRILE 13 X100 Xe
< 3 × 10−2 90 ARCHAMBAU...12 PICA F (C4F10)
< 6 × 10−2 90 BEHNKE 12 COUP CF3I
< 20 90 DAW 12 DRFT F (CF4)
< 7 × 10−3 FELIZARDO 12 SMPL C2ClF5
< 0.15 90 KIM 12 KIMS CsI
< 1 × 105 90 7 AHLEN 11 DMTP F (CF4)
< 0.1 90 7 BEHNKE 11 COUP CF3I
< 1.5 × 10−2 90 8 TANAKA 11 SKAM H, solar ν (bb)
< 0.2 90 ARCHAMBAU...09 PICA F
< 4 90 LEBEDENKO 09A ZEP3 Xe
< 0.6 90 ANGLE 08A XE10 Xe
<100 90 ALNER 07 ZEP2 Xe
< 1 90 LEE 07A KIMS CsI
< 20 90 9 AKERIB 06 CDMS 73Ge, 29Si
< 2 90 SHIMIZU 06A CNTR F (CaF2)
< 0.5 90 ALNER 05 NAIA NaI
< 1.5 90 BARNABE-HE...05 PICA F (C4F10)
< 1.5 90 GIRARD 05 SMPL F (C2ClF5)
< 35 90 MIUCHI 03 BOLO LiF
< 30 90 TAKEDA 03 BOLO NaF1AGNESE 18 give limits for σSD(pχ) for m(WIMP) between 1.5 and 20 GeV usingCDMSlite mode data.2BEHNKE 17 show �nal Piasso results based on 231.4 kg d exposure at SNOLab forWIMP satter on C4F10 searh via superheated droplet; require σ(SD) < 1.32× 10−2pb for m(WIMP) = 20 GeV.3AMOLE 16A require SD WIMP-p sattering < 5× 10−4 pb for m(WIMP) = 20 GeV;bubbles from C3F8 target.4KHACHATRYAN 16AJ require SD WIMP-p < 2 × 10−6 pb for m(WIMP) = 20 GeVfrom pp → Z + 6ET ; Z → ℓℓ signal.5AARTSEN 13 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the sun in data taken between June 2010 and May 2011.6The value has been provided by the authors. APRILE 13 note that the proton limits onXe are highly sensitive to the theoretial model used. See also APRILE 14A.7Use a diretion-sensitive detetor.8TANAKA 11 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun. The amount of X0 depends on the X0-proton ross setion.9 See also AKERIB 05.For mX 0 = 100 GeVFor mX 0 = 100 GeVFor mX 0 = 100 GeVFor mX 0 = 100 GeVFor limits from X0 annihilation in the Sun, the assumed annihilation �nal state isshown in parenthesis in the omment.VALUE (pb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 5 × 10−5 90 1 AMOLE 17 PICO C3F8
< 3.3 × 10−2 90 2 APRILE 17A X100 Xe inelasti
< 2.8 × 10−1 90 3 BATTAT 17 DRFT CS2
< 2 × 10−3 90 4 FU 17 PNDX Xe
< 0.553{0.019 95 5 AABOUD 16D ATLS pp → j + 6ET
< 1 × 10−5 90 6 AABOUD 16F ATLS pp → γ + 6ET
< 1 × 10−4 90 7 AARTSEN 16C ICCB solar ν (W+W−)

< 2 × 10−4 90 8 ADRIAN-MAR...16 ANTR solar ν (WW , bb, τ τ )
< 3 × 10−3 90 9 AKERIB 16A LUX Xe
< 5 × 10−4 90 10 AMOLE 16 PICO CF3I
< 1.5 × 10−3 90 AMOLE 15 PICO C3F8
< 3.19× 10−3 90 CHOI 15 SKAM H, solar ν (bb)
< 2.80× 10−4 90 CHOI 15 SKAM H, solar ν (W+W−)
< 1.24× 10−4 90 CHOI 15 SKAM H, solar ν (τ+ τ−)
< 8 × 102 90 11 NAKAMURA 15 NAGE CF4
< 1.7 × 10−3 90 12 AVRORIN 14 BAIK H, solar ν (W+W−)
< 4.5 × 10−2 90 12 AVRORIN 14 BAIK H, solar ν (bb)
< 7.1 × 10−4 90 12 AVRORIN 14 BAIK H, solar ν (τ+ τ−)
< 6 × 10−3 90 FELIZARDO 14 SMPL C2ClF5
< 2.68× 10−4 90 13 AARTSEN 13 ICCB H, solar ν (W+W−)
< 1.47× 10−2 90 13 AARTSEN 13 ICCB H, solar ν (bb)
< 8.5 × 10−4 90 14 ADRIAN-MAR...13 ANTR H, solar ν (W+W−)
< 5.5 × 10−2 90 14 ADRIAN-MAR...13 ANTR H, solar ν (bb)
< 3.4 × 10−4 90 14 ADRIAN-MAR...13 ANTR H, solar ν (τ+ τ−)
< 1.00× 10−2 90 15 APRILE 13 X100 Xe
< 7.1 × 10−4 90 16 BOLIEV 13 BAKS H, solar ν (W+W−)
< 8.4 × 10−3 90 16 BOLIEV 13 BAKS H, solar ν (bb)
< 3.1 × 10−4 90 16 BOLIEV 13 BAKS H, solar ν (τ+ τ−)
< 7.07× 10−4 90 17 ABBASI 12 ICCB H, solar ν (W+W−)
< 4.53× 10−2 90 17 ABBASI 12 ICCB H, solar ν (bb)
< 7 × 10−2 90 ARCHAMBAU...12 PICA F (C4F10)
< 1 × 10−2 90 BEHNKE 12 COUP CF3I
< 1.8 90 DAW 12 DRFT F (CF4)
< 9 × 10−3 FELIZARDO 12 SMPL C2ClF5
< 2 × 10−2 90 KIM 12 KIMS CsI
< 2 × 103 90 11 AHLEN 11 DMTP F (CF4)
< 7 × 10−2 90 BEHNKE 11 COUP CF3I
< 2.7 × 10−4 90 18 TANAKA 11 SKAM H, solar ν (W+W−)
< 4.5 × 10−3 90 18 TANAKA 11 SKAM H, solar ν (bb)19 FELIZARDO 10 SMPL C2ClF3
< 6 × 103 90 11 MIUCHI 10 NAGE CF4
< 0.4 90 ARCHAMBAU...09 PICA F
< 0.8 90 LEBEDENKO 09A ZEP3 Xe
< 1.0 90 ANGLE 08A XE10 Xe
< 15 90 ALNER 07 ZEP2 Xe
< 0.2 90 LEE 07A KIMS CsI
< 1 × 104 90 11 MIUCHI 07 NAGE F (CF4)
< 5 90 20 AKERIB 06 CDMS 73Ge, 29Si
< 2 90 SHIMIZU 06A CNTR F (CaF2)
< 0.3 90 ALNER 05 NAIA NaI
< 2 90 BARNABE-HE...05 PICA F (C4F10)
<100 90 BENOIT 05 EDEL 73Ge
< 1.5 90 GIRARD 05 SMPL F (C2ClF5)
< 0.7 21 GIULIANI 05A RVUE22 GIULIANI 04 RVUE23 GIULIANI 04A RVUE
< 35 90 MIUCHI 03 BOLO LiF
< 40 90 TAKEDA 03 BOLO NaF1AMOLE 17 require σ(WIMP-p)SD < 5 × 10−5 pb for m(WIMP) = 100 GeV usingPICO-60 1167 kg-days exposure at SNOLab.2APRILE 17A require require σ(WIMP-p)(inelasti)SD < 3.3× 10−2 pb for m(WIMP)= 100 GeV, based on 7640 kg day exposure at LNGS.3BATTAT 17 use diretional detetion of CS2 ions to require σ(SD) < 2.8 × 10−1 pbfor 100 GeV WIMP with a 55 days exposure at the Boulby Underground Siene Faility.4 FU 17 from a 33000 kg d exposure at CJPL, PANDAX II derive for m(DM) = 100 GeV,

σ(WIMP-p)SD < 2× 10−3 pb and σ(WIMP-n)SD < 6× 10−5 pb.5AABOUD 16D use ATLAS 13 TeV 3.2 fb−1 of data to searh for monojet plus missingET ; agree with SM rates; present limits on large extra dimensions, ompressed SUSYspetra and wimp pair prodution.6AABOUD 16F searh for monophoton plus missing ET events at ATLAS with 13 Tevand 3.2 fb−1; signal agrees with SM bakground; plae limits on SD WIMP-protonsattering vs. mediator mass and large extra dimension models.7AARTSEN 16C searh for high energy νs from WIMP annihilation in solar ore; limitsset on SD WIMP-p sattering (Fig. 8).8ADRIAN-MARTINEZ 16 searh for WIMP annihilation into νs from solar ore; exludeSD ross setion < few 10−4 depending on m(WIMP).9AKERIB 16A using 2013 data exlude SD WIMP-proton sattering > 3 × 10−3 pb form(WIMP) = 100 GeV.10AMOLE 16 use bubble tehnique on CF3I target to exlude SD WIMP-p sattering
> 5× 10−4 pb for m(WIMP) = 100 GeV.11Use a diretion-sensitive detetor.12AVRORIN 14 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun in data taken between 1998 and 2003. See their Table 1 for limitsassuming annihilation into neutrino pairs.13AARTSEN 13 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the sun in data taken between June 2010 and May 2011.14ADRIAN-MARTINEZ 13 searh for neutrinos from the Sun arising from the pair annihi-lation of X0 trapped by the sun in data taken between Jan. 2007 and De. 2008.15The value has been provided by the authors. APRILE 13 note that the proton limits onXe are highly sensitive to the theoretial model used. See also APRILE 14A.16BOLIEV 13 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the sun in data taken from 1978 to 2009. See also SUVOROVA 13 for anolder analysis of the same data.



1870187018701870SearhesPartile ListingsWIMPandDarkMatter Searhes17ABBASI 12 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun. The amount of X0 depends on the X0-proton ross setion.18TANAKA 11 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun. The amount of X0 depends on the X0-proton ross setion.19 See their Fig. 3 for limits on spin-dependent proton ouplings for X0 mass of 50 GeV.20 See also AKERIB 05.21GIULIANI 05A analyze available data and give ombined limits.22GIULIANI 04 reanalyze COLLAR 00 data and give limits for spin-dependent X0-protonoupling.23GIULIANI 04A give limits for spin-dependent X0-proton ouplings from existing data.For mX 0 = 1 TeVFor mX 0 = 1 TeVFor mX 0 = 1 TeVFor mX 0 = 1 TeVFor limits from X0 annihilation in the Sun, the assumed annihilation �nal state isshown in parenthesis in the omment.VALUE (pb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 2.05× 10−5 90 1 AARTSEN 17A ICCB ν, sun2 ADRIAN-MAR...16B ANTR solar µ from WIMP annih.
< 1 × 10−2 90 AMOLE 15 PICO C3F8
< 1.5 × 103 90 NAKAMURA 15 NAGE CF4
< 2.7 × 10−3 90 3 AVRORIN 14 BAIK H, solar ν (W+W−)
< 6.9 × 10−2 90 3 AVRORIN 14 BAIK H, solar ν (bb)
< 8.4 × 10−4 90 3 AVRORIN 14 BAIK H, solar ν (τ+ τ−)
< 4.48× 10−4 90 4 AARTSEN 13 ICCB H, solar ν (W+W−)
< 1.00× 10−2 90 4 AARTSEN 13 ICCB H, solar ν (bb)
< 8.9 × 10−4 90 5 ADRIAN-MAR...13 ANTR H, solar ν (W+W−)
< 2.0 × 10−2 90 5 ADRIAN-MAR...13 ANTR H, solar ν (bb)
< 2.3 × 10−4 90 5 ADRIAN-MAR...13 ANTR H, solar ν (τ+ τ−)
< 7.57× 10−2 90 6 APRILE 13 X100 Xe
< 5.4 × 10−3 90 7 BOLIEV 13 BAKS H, solar ν (W+W−)
< 4.2 × 10−2 90 7 BOLIEV 13 BAKS H, solar ν (bb)
< 1.5 × 10−3 90 7 BOLIEV 13 BAKS H, solar ν (τ+ τ−)
< 2.50× 10−4 90 8 ABBASI 12 ICCB H, solar ν (W+W−)
< 7.86× 10−3 90 8 ABBASI 12 ICCB H, solar ν (bb)
< 8 × 10−2 90 BEHNKE 12 COUP CF3I
< 8 90 DAW 12 DRFT F (CF4)
< 6 × 10−2 FELIZARDO 12 SMPL C2ClF5
< 8 × 10−2 90 KIM 12 KIMS CsI
< 8 × 103 90 9 AHLEN 11 DMTP F (CF4)
< 0.4 90 BEHNKE 11 COUP CF3I
< 2 × 10−3 90 10 TANAKA 11 SKAM H, solar ν (bb)
< 2 × 10−2 90 10 TANAKA 11 SKAM H, solar ν (W+W−)
< 1 × 10−3 90 11 ABBASI 10 ICCB KK dark matter
< 2 × 104 90 9 MIUCHI 10 NAGE CF4
< 8.7 × 10−4 90 ABBASI 09B ICCB H, solar ν (W+W−)
< 2.2 × 10−2 90 ABBASI 09B ICCB H, solar ν (bb)
< 3 90 ARCHAMBAU...09 PICA F
< 6 90 LEBEDENKO 09A ZEP3 Xe
< 9 90 ANGLE 08A XE10 Xe
<100 90 ALNER 07 ZEP2 Xe
< 0.8 90 LEE 07A KIMS CsI
< 4 × 104 90 9 MIUCHI 07 NAGE F (CF4)
< 30 90 12 AKERIB 06 CDMS 73Ge, 29Si
< 1.5 90 ALNER 05 NAIA NaI
< 15 90 BARNABE-HE...05 PICA F (C4F10)
<600 90 BENOIT 05 EDEL 73Ge
< 10 90 GIRARD 05 SMPL F (C2ClF5)
<260 90 MIUCHI 03 BOLO LiF
<150 90 TAKEDA 03 BOLO NaF1AARTSEN 17A searh for neutrinos from solar WIMP annihilation into τ+ τ− in 532days of live time.2ADRIAN-MARTINEZ 16B searh for seluded DM via WIMP annihilation in solar oreinto light mediator whih later deays to µ or νs; limits presented in Figures 3 and 4.3AVRORIN 14 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun in data taken between 1998 and 2003. See their Table 1 for limitsassuming annihilation into neutrino pairs.4AARTSEN 13 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the sun in data taken between June 2010 and May 2011.5ADRIAN-MARTINEZ 13 searh for neutrinos from the Sun arising from the pair annihi-lation of X0 trapped by the sun in data taken between Jan. 2007 and De. 2008.6The value has been provided by the authors. APRILE 13 note that the proton limits onXe are highly sensitive to the theoretial model used. See also APRILE 14A.7BOLIEV 13 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the sun in data taken from 1978 to 2009. See also SUVOROVA 13 for anolder analysis of the same data.8ABBASI 12 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun. The amount of X0 depends on the X0-proton ross setion.9Use a diretion-sensitive detetor.10TANAKA 11 searh for neutrinos from the Sun arising from the pair annihilation of X0trapped by the Sun. The amount of X0 depends on the X0-proton ross setion.11ABBASI 10 searh for νµ from annihilations of Kaluza-Klein photon dark matter in theSun.12 See also AKERIB 05.

Limits for Spin-Dependent Cross SetionLimits for Spin-Dependent Cross SetionLimits for Spin-Dependent Cross SetionLimits for Spin-Dependent Cross Setionof Dark Matter Partile (X 0) on Neutronof Dark Matter Partile (X 0) on Neutronof Dark Matter Partile (X 0) on Neutronof Dark Matter Partile (X 0) on NeutronFor mX 0 = 20 GeVFor mX 0 = 20 GeVFor mX 0 = 20 GeVFor mX 0 = 20 GeVVALUE (pb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 1.5 95 1 AGNESE 18 CDMS Ge
< 0.09 90 FELIZARDO 14 SMPL C2ClF5
< 8 90 2 UCHIDA 14 XMAS 129Xe, inelasti
< 1.13× 10−3 90 3 APRILE 13 X100 Xe
< 0.02 90 AKIMOV 12 ZEP3 Xe4 AHMED 11B CDM2 Ge, low threshold
< 0.06 90 AHMED 09 CDM2 Ge
< 0.04 90 LEBEDENKO 09A ZEP3 Xe
< 50 5 LIN 09 TEXO Ge
< 6 × 10−3 90 ANGLE 08A XE10 Xe
< 0.5 90 ALNER 07 ZEP2 Xe
< 25 90 LEE 07A KIMS CsI
< 0.3 90 6 AKERIB 06 CDMS 73Ge, 29Si
< 30 90 SHIMIZU 06A CNTR F (CaF2)
< 60 90 ALNER 05 NAIA NaI
< 20 90 BARNABE-HE...05 PICA F (C4F10)
< 10 90 BENOIT 05 EDEL 73Ge
< 4 90 KLAPDOR-K... 05 HDMS 73Ge (enrihed)
<600 90 TAKEDA 03 BOLO NaF1AGNESE 18 give limits for σSD(nχ) for m(WIMP) between 1.5 and 20 GeV usingCDMSlite mode data.2Derived limit from searh for inelasti sattering X0 + 129Xe → X0 + 129Xe∗(39.58keV).3The value has been provided by the authors. See also APRILE 14A.4AHMED 11B give limits on spin-dependent X0-neutron ross setion for mX 0 = 4{12GeV in the range 10−3{10 pb. See their Fig. 3.5 See their Fig. 6(b) for ross setion limits for mX 0 extending down to 2 GeV.6 See also AKERIB 05.For mX 0 = 100 GeVFor mX 0 = 100 GeVFor mX 0 = 100 GeVFor mX 0 = 100 GeVVALUE (pb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 2.5 × 10−5 90 1 AKERIB 17A LUX Xe
< 0.1 90 FELIZARDO 14 SMPL C2ClF5
< 0.05 90 2 UCHIDA 14 XMAS 129Xe, inelasti
< 4.68× 10−4 90 3 APRILE 13 X100 Xe
< 0.01 90 AKIMOV 12 ZEP3 Xe4 FELIZARDO 10 SMPL C2ClF3
< 0.02 90 AHMED 09 CDM2 Ge
< 0.01 90 LEBEDENKO 09A ZEP3 Xe
<100 90 LIN 09 TEXO Ge
< 0.01 90 ANGLE 08A XE10 Xe
< 0.05 90 5 BEDNYAKOV 08 RVUE Ge
< 0.08 90 ALNER 07 ZEP2 Xe
< 6 90 LEE 07A KIMS CsI
< 0.07 90 6 AKERIB 06 CDMS 73Ge, 29Si
< 30 90 SHIMIZU 06A CNTR F (CaF2)
< 10 90 ALNER 05 NAIA NaI
< 30 90 BARNABE-HE...05 PICA F (C4F10)
< 0.7 90 BENOIT 05 EDEL 73Ge
< 0.2 7 GIULIANI 05A RVUE
< 1.5 90 KLAPDOR-K... 05 HDMS 73Ge (enrihed)8 GIULIANI 04 RVUE9 GIULIANI 04A RVUE10 MIUCHI 03 BOLO LiF
<800 90 TAKEDA 03 BOLO NaF1AKERIB 17A require σ(χp)SD < 7 × 10−4 pb for m(χ) = 100 GeV using 129.5 kgyr exposure.2Derived limit from searh for inelasti sattering X0 + 129Xe∗ → X0 + 129Xe∗(39.58keV).3The value has been provided by the authors. See also APRILE 14A.4 See their Fig. 3 for limits on spin-dependent neutron ouplings for X0 mass of 50 GeV.5BEDNYAKOV 08 reanalyze KLAPDOR-KLEINGROTHAUS 05 and BAUDIS 01 data.6 See also AKERIB 05.7GIULIANI 05A analyze available data and give ombined limits.8GIULIANI 04 reanalyze COLLAR 00 data and give limits for spin-dependent X0-neutronoupling.9GIULIANI 04A give limits for spin-dependent X0-neutron ouplings from existing data.10MIUCHI 03 give model-independent limit for spin-dependent X0-proton and neutronross setions. See their Fig. 5.For mX 0 = 1 TeVFor mX 0 = 1 TeVFor mX 0 = 1 TeVFor mX 0 = 1 TeVVALUE (pb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 0.07 90 FELIZARDO 14 SMPL C2ClF5
< 0.2 90 1 UCHIDA 14 XMAS 129Xe, inelasti
< 3.64× 10−3 90 2 APRILE 13 X100 Xe
< 0.08 90 AKIMOV 12 ZEP3 Xe
< 0.2 90 AHMED 09 CDM2 Ge
< 0.1 90 LEBEDENKO 09A ZEP3 Xe
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< 0.1 90 ANGLE 08A XE10 Xe
< 0.25 90 3 BEDNYAKOV 08 RVUE Ge
< 0.6 90 ALNER 07 ZEP2 Xe
< 30 90 LEE 07A KIMS CsI
< 0.5 90 4 AKERIB 06 CDMS 73Ge, 29Si
< 40 90 ALNER 05 NAIA NaI
<200 90 BARNABE-HE...05 PICA F (C4F10)
< 4 90 BENOIT 05 EDEL 73Ge
< 10 90 KLAPDOR-K... 05 HDMS 73Ge (enrihed)
< 4 × 103 90 TAKEDA 03 BOLO NaF1Derived limit from searh for inelasti sattering X0 + 129Xe∗ → X0 + 129Xe∗(39.58keV).2The value has been provided by the authors. See also APRILE 14A.3BEDNYAKOV 08 reanalyze KLAPDOR-KLEINGROTHAUS 05 and BAUDIS 01 data.4 See also AKERIB 05.Cross-Setion Limits for Dark Matter Partiles (X 0) on NuleiCross-Setion Limits for Dark Matter Partiles (X 0) on NuleiCross-Setion Limits for Dark Matter Partiles (X 0) on NuleiCross-Setion Limits for Dark Matter Partiles (X 0) on NuleiFor mX 0 = 20 GeVFor mX 0 = 20 GeVFor mX 0 = 20 GeVFor mX 0 = 20 GeVVALUE (nb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 0.03 90 1 UCHIDA 14 XMAS 129Xe, inelasti
< 0.08 90 2 ANGLOHER 02 CRES Al3 BENOIT 00 EDEL Ge
< 0.04 95 4 KLIMENKO 98 CNTR 73Ge, inel.
< 0.8 ALESSAND... 96 CNTR O
< 6 ALESSAND... 96 CNTR Te
< 0.02 90 5 BELLI 96 CNTR 129Xe, inel.6 BELLI 96C CNTR 129Xe
< 4 × 10−3 90 7 BERNABEI 96 CNTR Na
< 0.3 90 7 BERNABEI 96 CNTR I
< 0.2 95 8 SARSA 96 CNTR Na
< 0.015 90 9 SMITH 96 CNTR Na
< 0.05 95 10 GARCIA 95 CNTR Natural Ge
< 0.1 95 QUENBY 95 CNTR Na
<90 90 11 SNOWDEN-... 95 MICA 16O
< 4 × 103 90 11 SNOWDEN-... 95 MICA 39K
< 0.7 90 BACCI 92 CNTR Na
< 0.12 90 12 REUSSER 91 CNTR Natural Ge
< 0.06 95 CALDWELL 88 CNTR Natural Ge1UCHIDA 14 limit is for inelasti sattering X0 + 129Xe∗ → X0 + 129Xe∗ (39.58keV).2ANGLOHER 02 limit is for spin-dependent WIMP-Aluminum ross setion.3BENOIT 00 �nd four event ategories in Ge detetors and suggest that low-energysurfae nulear reoils an explain anomalous events reported by UKDMC and SalayNaI experiments.4KLIMENKO 98 limit is for inelasti sattering X0 73Ge → X0 73Ge∗ (13.26 keV).5BELLI 96 limit for inelasti sattering X0 129Xe → X0 129Xe∗(39.58 keV).6BELLI 96C use bakground subtration and obtain σ < 150 pb (< 1.5 fb) (90% CL) forspin-dependent (independent) X0-proton ross setion. The on�dene level is from R.Bernabei, private ommuniation, May 20, 1999.7BERNABEI 96 use pulse shape disrimination to enhane the possible signal. The limithere is from R. Bernabei, private ommuniation, September 19, 1997.8 SARSA 96 searh for annual modulation of WIMP signal. See SARSA 97 for details ofthe analysis. The limit here is from M.L. Sarsa, private ommuniation, May 26, 1997.9 SMITH 96 use pulse shape disrimination to enhane the possible signal. A dark matterdensity of 0.4 GeV m−3 is assumed.10GARCIA 95 limit is from the event rate. A weaker limit is obtained from searhes fordiurnal and annual modulation.11 SNOWDEN-IFFT 95 look for reoil traks in an anient mia rystal. Similar limits arealso given for 27Al and 28Si. See COLLAR 96 and SNOWDEN-IFFT 96 for disussionon potential bakgrounds.12REUSSER 91 limit here is hanged from published (0.04) after reanalysis by authors.J.L. Vuilleumier, private ommuniation, Marh 29, 1996.For mX 0 = 100 GeVFor mX 0 = 100 GeVFor mX 0 = 100 GeVFor mX 0 = 100 GeVVALUE (nb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 3 × 10−3 90 1 UCHIDA 14 XMAS 129Xe, inelasti
< 0.3 90 2 ANGLOHER 02 CRES Al3 BELLI 02 RVUE4 BERNABEI 02C DAMA5 GREEN 02 RVUE6 ULLIO 01 RVUE7 BENOIT 00 EDEL Ge
< 4 × 10−3 90 8 BERNABEI 00D 129Xe, inel.9 AMBROSIO 99 MCRO10 BRHLIK 99 RVUE
< 8 × 10−3 95 11 KLIMENKO 98 CNTR 73Ge, inel.
< 0.08 95 12 KLIMENKO 98 CNTR 73Ge, inel.
< 4 ALESSAND... 96 CNTR O
<25 ALESSAND... 96 CNTR Te
< 6 × 10−3 90 13 BELLI 96 CNTR 129Xe, inel.14 BELLI 96C CNTR 129Xe
< 1 × 10−3 90 15 BERNABEI 96 CNTR Na
< 0.3 90 15 BERNABEI 96 CNTR I
< 0.7 95 16 SARSA 96 CNTR Na

< 0.03 90 17 SMITH 96 CNTR Na
< 0.8 90 17 SMITH 96 CNTR I
< 0.35 95 18 GARCIA 95 CNTR Natural Ge
< 0.6 95 QUENBY 95 CNTR Na
< 3 95 QUENBY 95 CNTR I
< 1.5 × 102 90 19 SNOWDEN-... 95 MICA 16O
< 4 × 102 90 19 SNOWDEN-... 95 MICA 39K
< 0.08 90 20 BECK 94 CNTR 76Ge
< 2.5 90 BACCI 92 CNTR Na
< 3 90 BACCI 92 CNTR I
< 0.9 90 21 REUSSER 91 CNTR Natural Ge
< 0.7 95 CALDWELL 88 CNTR Natural Ge1UCHIDA 14 limit is for inelasti sattering X0 + 129Xe∗ → X0 + 129Xe∗(39.58keV).2ANGLOHER 02 limit is for spin-dependent WIMP-Aluminum ross setion.3BELLI 02 disuss dependene of the extrated WIMP ross setion on the assumptionsof the galati halo struture.4BERNABEI 02C analyze the DAMA data in the senario in whih X0 satters into aslightly heavier state as disussed by SMITH 01.5GREEN 02 disusses dependene of extrated WIMP ross setion limits on the assump-tions of the galati halo struture.6ULLIO 01 disfavor the possibility that the BERNABEI 99 signal is due to spin-dependentWIMP oupling.7BENOIT 00 �nd four event ategories in Ge detetors and suggest that low-energysurfae nulear reoils an explain anomalous events reported by UKDMC and SalayNaI experiments.8BERNABEI 00D limit is for inelasti sattering X0 129Xe → X0 129Xe (39.58 keV).9AMBROSIO 99 searh for upgoing muon events indued by neutrinos originating fromWIMP annihilations in the Sun and Earth.10BRHLIK 99 disuss the e�et of astrophysial unertainties on the WIMP interpretationof the BERNABEI 99 signal.11KLIMENKO 98 limit is for inelasti sattering X0 73Ge → X0 73Ge∗ (13.26 keV).12KLIMENKO 98 limit is for inelasti sattering X0 73Ge → X0 73Ge∗ (66.73 keV).13BELLI 96 limit for inelasti sattering X0 129Xe → X0 129Xe∗(39.58 keV).14BELLI 96C use bakground subtration and obtain σ < 0.35 pb (< 0.15 fb) (90% CL)for spin-dependent (independent) X0-proton ross setion. The on�dene level is fromR. Bernabei, private ommuniation, May 20, 1999.15BERNABEI 96 use pulse shape disrimination to enhane the possible signal. The limithere is from R. Bernabei, private ommuniation, September 19, 1997.16 SARSA 96 searh for annual modulation of WIMP signal. See SARSA 97 for details ofthe analysis. The limit here is from M.L. Sarsa, private ommuniation, May 26, 1997.17 SMITH 96 use pulse shape disrimination to enhane the possible signal. A dark matterdensity of 0.4 GeV m−3 is assumed.18GARCIA 95 limit is from the event rate. A weaker limit is obtained from searhes fordiurnal and annual modulation.19 SNOWDEN-IFFT 95 look for reoil traks in an anient mia rystal. Similar limits arealso given for 27Al and 28Si. See COLLAR 96 and SNOWDEN-IFFT 96 for disussionon potential bakgrounds.20BECK 94 uses enrihed 76Ge (86% purity).21REUSSER 91 limit here is hanged from published (0.3) after reanalysis by authors.J.L. Vuilleumier, private ommuniation, Marh 29, 1996.For mX 0 = 1 TeVFor mX 0 = 1 TeVFor mX 0 = 1 TeVFor mX 0 = 1 TeVVALUE (nb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 0.03 90 1 UCHIDA 14 XMAS 129Xe, inelasti
< 3 90 2 ANGLOHER 02 CRES Al3 BENOIT 00 EDEL Ge4 BERNABEI 99D CNTR SIMP5 DERBIN 99 CNTR SIMP
< 0.06 95 6 KLIMENKO 98 CNTR 73Ge, inel.
< 0.4 95 7 KLIMENKO 98 CNTR 73Ge, inel.
< 40 ALESSAND... 96 CNTR O
<700 ALESSAND... 96 CNTR Te
< 0.05 90 8 BELLI 96 CNTR 129Xe, inel.
< 1.5 90 9 BELLI 96 CNTR 129Xe, inel.10 BELLI 96C CNTR 129Xe
< 0.01 90 11 BERNABEI 96 CNTR Na
< 9 90 11 BERNABEI 96 CNTR I
< 7 95 12 SARSA 96 CNTR Na
< 0.3 90 13 SMITH 96 CNTR Na
< 6 90 13 SMITH 96 CNTR I
< 6 95 14 GARCIA 95 CNTR Natural Ge
< 8 95 QUENBY 95 CNTR Na
< 50 95 QUENBY 95 CNTR I
<700 90 15 SNOWDEN-... 95 MICA 16O
< 1 × 103 90 15 SNOWDEN-... 95 MICA 39K
< 0.8 90 16 BECK 94 CNTR 76Ge
< 30 90 BACCI 92 CNTR Na
< 30 90 BACCI 92 CNTR I
< 15 90 17 REUSSER 91 CNTR Natural Ge
< 6 95 CALDWELL 88 CNTR Natural Ge1UCHIDA 14 limit is for inelasti sattering X0 + 129Xe∗ → X0 + 129Xe∗ (39.58keV).2ANGLOHER 02 limit is for spin-dependent WIMP-Aluminum ross setion.3BENOIT 00 �nd four event ategories in Ge detetors and suggest that low-energysurfae nulear reoils an explain anomalous events reported by UKDMC and SalayNaI experiments.



1872187218721872Searhes Partile ListingsWIMP and Dark Matter Searhes4BERNABEI 99D searh for SIMPs (Strongly Interating Massive Partiles) in the massrange 103{1016 GeV. See their Fig. 3 for ross-setion limits.5DERBIN 99 searh for SIMPs (Strongly Interating Massive Partiles) in the mass range102{1014 GeV. See their Fig. 3 for ross-setion limits.6KLIMENKO 98 limit is for inelasti sattering X0 73Ge → X0 73Ge∗ (13.26 keV).7KLIMENKO 98 limit is for inelasti sattering X0 73Ge → X0 73Ge∗ (66.73 keV).8BELLI 96 limit for inelasti sattering X0 129Xe → X0 129Xe∗(39.58 keV).9BELLI 96 limit for inelasti sattering X0 129Xe → X0 129Xe∗(236.14 keV).10BELLI 96C use bakground subtration and obtain σ < 0.7 pb (< 0.7 fb) (90% CL) forspin-dependent (independent) X0-proton ross setion. The on�dene level is from R.Bernabei, private ommuniation, May 20, 1999.11BERNABEI 96 use pulse shape disrimination to enhane the possible signal. The limithere is from R. Bernabei, private ommuniation, September 19, 1997.12 SARSA 96 searh for annual modulation of WIMP signal. See SARSA 97 for details ofthe analysis. The limit here is from M.L. Sarsa, private ommuniation, May 26, 1997.13 SMITH 96 use pulse shape disrimination to enhane the possible signal. A dark matterdensity of 0.4 GeV m−3 is assumed.14GARCIA 95 limit is from the event rate. A weaker limit is obtained from searhes fordiurnal and annual modulation.15 SNOWDEN-IFFT 95 look for reoil traks in an anient mia rystal. Similar limits arealso given for 27Al and 28Si. See COLLAR 96 and SNOWDEN-IFFT 96 for disussionon potential bakgrounds.16BECK 94 uses enrihed 76Ge (86% purity).17REUSSER 91 limit here is hanged from published (5) after reanalysis by authors.J.L. Vuilleumier, private ommuniation, Marh 29, 1996.Misellaneous Results from Underground Dark Matter SearhesMisellaneous Results from Underground Dark Matter SearhesMisellaneous Results from Underground Dark Matter SearhesMisellaneous Results from Underground Dark Matter SearhesVALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1× 10−12 90 1 AGUILAR-AR...17 DMIC γ′ on Si2 APRILE 17 X100 Xe3 APRILE 17D X100 Xe4 APRILE 17H X100 keV bosoni DM searh5 APRILE 17K X100 χN → χ∗ → χγ

<4× 10−3 90 6 ANGLOHER 16A CRES CaWO47 APRILE 15 X100 Event rate modulation8 APRILE 15A X100 Eletron sattering1AGUILAR-AREVALO 17 searh for hidden photon DM satter on Si target CCD; limitkineti mixing κ < 1× 10−12 for m = 10 eV.2APRILE 17 searh for WIMP-e annual modulation signal for reoil energy in the 2.0{5.8keV interval using 4 years data with Xe. No signi�ant e�et seen.3APRILE 17D set limits on 14 WIMP-nuleon di�erent interation operators. No devia-tions found using 225 live days in the 6.6{240 keV reoil energy range.4APRILE 17H searh for keV bosoni DM via eχ → e, looking for eletroni reoils with224.6 live days of data and 34 kg of LXe. Limits set on χe e oupling for m(χ) = 8{125keV.5APRILE 17K searh for magneti inelasti DM via χN → χ∗ → χγ. Limits set inDM magneti moment vs. mass splitting plane for two DM masses orresponding to theDAMA/LIBRA best �t values.6ANGLOHER 16A require q2 dependent sattering < 8× 10−3 pb for asymmetri DMm(WIMP) = 3 GeV on CaWO4 target. It uses a loal dark matter density of 0.38GeV/m3.7APRILE 15 searh for periodi variation of eletroni reoil event rate in the data betweenFeb. 2011 and Mar. 2012. No signi�ant modulation is found for periods up to 500days.8APRILE 15A searh for X0 sattering o� eletrons. See their Fig. 4 for limits on rosssetion through axial-vetor oupling for mX 0 between 0.6 GeV and 1 TeV. For mX 0 =2 GeV, σ < 60 pb (90%CL) is obtained.X 0 Annihilation Cross SetionX 0 Annihilation Cross SetionX 0 Annihilation Cross SetionX 0 Annihilation Cross SetionLimits are on σv for X0 pair annihilation at threshold.VALUE (m3s−1) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.2 × 10−23 95 1 AARTSEN 17C ICCB χχ → neutrinos
<5 × 10−25 90 2 ALBERT 17A ANTR ν, Milky Way
<1.32× 10−25 95 3 ARCHAMBAU...17 VRTS γ dwarf galaxies
<7 × 10−21 90 4 AVRORIN 17 BAIK osmi ν

<1 × 10−28 5 BOUDAUD 17 MeV DM to e+ e−6 AARTSEN 16D ICCB ν, galati enter
<6 × 10−26 95 7 ABDALLAH 16 HESS Central Galati Halo
<1 × 10−27 95 8 ABDALLAH 16A HESS WIMP+WIMP → γ γ; galatienter
<3 × 10−26 95 9 AHNEN 16 MGFL Satellite galaxy,m(WIMP)=100 GeV
<1.9 × 10−21 90 10 AVRORIN 16 BAIK νs from galati enter
<3 × 10−26 95 11 CAPUTO 16 FLAT small Magellani loud
<1 × 10−25 95 12 FORNASA 16 FLAT Fermi-LAT γ-ray anisotropy
<5 × 10−27 13 LEITE 16 WIMP, radio
<2 × 10−26 95 14 LI 16 FLAT dwarf galaxies
<1 × 10−25 95 15 LI 16A FLAT Fermi-LAT; M31
<1 × 10−26 16 LIANG 16 FLAT Fermi-LAT, gamma line
<1 × 10−25 95 17 LU 16 FLAT Fermi-LAT and AMS-02
<1 × 10−23 95 18 SHIRASAKI 16 FLAT extra galati19 AARTSEN 15C ICCB ν, Galati halo20 AARTSEN 15E ICCB ν, Galati enter21 ABRAMOWSKI15 HESS Galati enter22 ACKERMANN 15 FLAT monohromati γ23 ACKERMANN 15A FLAT isotropi γ bakground

24 ACKERMANN 15B FLAT Satellite galaxy25 ADRIAN-MAR...15 ANTR ν, Galati enter
<2.90× 10−26 95 26,27 ACKERMANN 14 FLAT Satellite galaxy, m = 10 GeV
<1.84× 10−25 95 26,28 ACKERMANN 14 FLAT Satellite galaxy, m = 100 GeV
<1.75× 10−24 95 26,28 ACKERMANN 14 FLAT Satellite galaxy, m = 1 TeV
<4.52× 10−24 95 29 ALEKSIC 14 MGIC Segue 1, m = 1.35 TeV30 AARTSEN 13C ICCB Galaxies31 ABRAMOWSKI13 HESS Central Galati Halo32 ACKERMANN 13A FLAT Galaxy33 ABRAMOWSKI12 HESS Fornax Cluster34 ACKERMANN 12 FLAT Galaxy35 ACKERMANN 12 FLAT Galaxy36 ALIU 12 VRTS Segue 1
<1 × 10−22 90 37 ABBASI 11C ICCB Galati halo, m=1 TeV
<3 × 10−25 95 38 ABRAMOWSKI11 HESS Near Galati enter, m=1 TeV
<1 × 10−26 95 39 ACKERMANN 11 FLAT Satellite galaxy, m=10 GeV
<1 × 10−25 95 39 ACKERMANN 11 FLAT Satellite galaxy, m=100 GeV
<1 × 10−24 95 39 ACKERMANN 11 FLAT Satellite galaxy, m=1 TeV1AARTSEN 17C use 1005 days of IeCube data to searh for χχ → neutrinos via variousannihilation hannels. Limits set.2ALBERT 17A maximum sensitivity to thermally averaged annihilation ross-setion is form(WIMP) = 105 GeV, where they require via τ τ hannel, 〈σ·v〉 < 5× 10−25 m3/sassuming NFW halo pro�le, 〈

σ·v
〉

< 2 × 10−24 m3/s assuming MMillan pro�le,〈
σ·v

〉
< 1.2× 10−23 m3/s assuming Burkert pro�le.3ARCHAMBAULT 17 set limits for WIMP mass between 100 GeV and 1 TeV on 〈

σ·v
〉 forW+W−, Z Z , bb, s s , uu, d d , t t, e+ e−, g g ,   , hh, γ γ, µ+µ−,τ+ τ− annihilationhannels.4AVRORIN 17 �nd upper limits for the annhilation ross setion in various hannels forDM partile mass between 30 GeV and 10 TeV. Strongest upper limits oming fromthe two neutrino hannel require 〈

σ·v
〉

< 6 × 10−20 m3/s in dwarf galaxies and〈
σ·v

〉
< 7× 10−21 m3/s in LMC for 5 TeV WIMP mass.5BOUDAUD 17 use data from the spaeraft Voyager 1, beyond the heliopause, and fromAMS02 on χχ → e+ e− to require 〈

σ·v
〉
< 1.× 10−28 m3/s for m(χ) = 10 MeV.6AARTSEN 16D searh for GeV νs from WIMP annihilation in galaxy; limits set on 〈

σ·v
〉in Fig. 6, 7.7ABDALLAH 16 require 〈

σ·v
〉

< 6× 10−26 m3/s for m(WIMP) = 1.5 TeV from 254hours observation (WW hannel) and < 2 × 10−26 m3/s for m(WIMP) = 1.0 TeVin τ+ τ− hannel.8ABDALLAH 16A searh for line spetra from WIMP + WIMP → γ γ in 18 hr HESSdata; rule out previous 130 GeV WIMP hint from Fermi-LAT data.9AHNEN 16 require 〈σ·v〉 < 3×10−26 m3/s for m(WIMP) = 100 GeV (WW hannel).10AVRORIN 16 require 〈s.v〉 < 1.91 × 10−21 m3/s from WIMP annihilation to νs viaWW hannel for m(WIMP) = 1 TeV.11CAPUTO 16 plae limits on WIMPs from annihilation to gamma rays in Small MagellaniCloud using Fermi-LaT data: 〈
σ·v

〉
< 3× 10−26m3/s for m(WIMP) = 10 GeV.12FORNASA 16 use anisotropies in the γ-ray di�use emission deteted by Fermi-LAT tobound 〈

σ·v
〉

< 10−25m3/s for m(WIMP) = 100 GeV in bb hannel: see Fig. 28.The limit is driven by dark-matter subhalos in the Milky Way and it refers to their MostConstraining Senario.13 LEITE 16 onstrain WIMP annihilation via searh for radio emissions from Smith loud;〈
σ·v

〉
< 5× 10−27m3/s in e e hannel for m(WIMP) = 5 GeV.14 LI 16 re-analyze Fermi-LAT data on 8 dwarf spheroidals; set limit 〈σ·v〉 < 2 × 10−26m3/s for m(WIMP) = 100 GeV in bb mode with substrutures inluded.15 LI 16A onstrain 〈

σ·v
〉

< 10−25m3/s in bb hannel for m(WIMP) = 100 GeV usingFermi-LAT data from M31; see Fig. 6.16 LIANG 16 searh dwarf spheroidal galaxies, Large Magellani Cloud, and Small MagellaniCloud for γ-line in Fermi-LAT data.17 LU 16 re-analyze Fermi-LAT and AMS-02 data; require 〈
σ·v

〉
< 10−25m3/s formm(WIMP) = 1 TeV in bb hannel .18 SHIRASAKI 16 re-anayze Fermi-LAT extra-galati data; require 〈
σ·v

〉
< 10−23m3/sfor m(WIMP) = 1 TeV in bb hannel; see Fig. 8.19AARTSEN 15C searh for neutrinos from X0 annihilation in the Galati halo. See theirFigs. 16 and 17, and Table 5 for limits on σ · v for X0 mass between 100 GeV and 100TeV.20AARTSEN 15E searh for neutrinos from X0 annihilation in the Galati enter. Seetheir Figs. 7 and 9, and Table 3 for limits on σ · v for X0 mass between 30 GeV and 10TeV.21ABRAMOWSKI 15 searh for γ from X0 annihilation in the Galati enter. See theirFig. 4 for limits on σ · v for X0 mass between 250 GeV and 10 TeV.22ACKERMANN 15 searh for monohromati γ from X0 annihlation in the Galati halo.See their Fig. 8 and Tables 2{4 for limits on σ · v for X0 mass between 0.2 GeV and 500GeV.23ACKERMANN 15A searh for γ from X0 annihilation (both Galati and extragalati)in the isotropi γ bakground. See their Fig. 7 for limits on σ · v for X0 mass between10 GeV and 30 TeV.24ACKERMANN 15B searh for γ from X0 annihilation in 15 dwarf spheroidal satellitegalaxies of the Milky Way. See their Figs. 1 and 2 for limits on σ · v for X0 massbetween 2 GeV and 10 TeV.25ADRIAN-MARTINEZ 15 searh for neutrinos from X0 annihilation in the Galati enter.See their Figs. 10 and 11 and Tables 1 and 2 for limits on σ · v for X0 mass between 25GeV and 10 TeV.26ACKERMANN 14 searh for γ from X0 annihilation in 25 dwarf spheroidal satellitegalaxies of the Milky Way. See their Tables II{VII for limits assuming annihilation intoe+ e−, µ+µ−, τ+ τ−, uu, bb, and W+W−, for X0 mass ranging from 2 GeV to 10TeV.27 Limit assuming X0 pair annihilation into bb.28 Limit assuming X0 pair annihilation into W+W−.29ALEKSIC 14 searh for γ from X0 annihilation in the dwarf spheroidal galaxy Segue 1.The listed limit assumes annihilation into W+W−. See their Figs. 6, 7, and 16 for



1873187318731873See key on page 885 Searhes Partile ListingsWIMP and Dark Matter Searheslimits on σ · v for annihilation hannels µ+µ−, τ+ τ−, bb, t t , γ γ, γZ , W+W−, Z Zfor X0 mass between 102 and 104 GeV.30AARTSEN 13C searh for neutrinos from X0 annihilation in nearby galaxies and galaxylusters. See their Figs. 5{7 for limits on σ · v for X0X0 → ν ν, µ+µ−, τ+ τ−, andW+W− for X0 mass between 300 GeV and 100 TeV.31ABRAMOWSKI 13 searh for monohromati γ from X0 annihilation in the Milky Wayhalo in the entral region. Limit on σ ·v between 10−28 and 10−25 m3 s−1 (95% CL)is obtained for X0 mass between 500 GeV and 20 TeV for X0X0 → γ γ. X0 densitydistribution in the Galaxy by Einasto is assumed. See their Fig. 4.32ACKERMANN 13A searh for monohromati γ from X0 annihilation in the Milky Way.Limit on σ · v for the proess X0X0 → γ γ in the range 10−29{10−27 m3 s−1 (95%CL) is obtained for X0 mass between 5 and 300 GeV. The limit depends slightly onthe assumed density pro�le of X0 in the Galaxy. See their Tables VII−X and Fig.10.Supersedes ACKERMANN 12.33ABRAMOWSKI 12 searh for γ's from X0 annihilation in the Fornax galaxy luster. Seetheir Fig. 7 for limits on σ · v for X0 mass between 0.1 and 100 TeV for the annihilationhannels τ+ τ−, bb, and W+W−.34ACKERMANN 12 searh for monohromati γ from X0 annihilation in the Milky Way.Limit on σ · v in the range 10−28{10−26 m3s−1 (95% CL) is obtained for X0 massbetween 7 and 200 GeV if X0 annihilates into γ γ. The limit depends slightly on theassumed density pro�le of X0 in the Galaxy. See their Table III and Fig. 15.35ACKERMANN 12 searh for γ from X0 annihilation in the Milky Way in the di�use γbakground. Limit on σ · v of 10−24 m3s−1 or larger is obtained for X0 mass between5 GeV and 10 TeV for various annihilation hannels inluding W+W−, bb, g g , e+ e−,
µ+µ−, τ+ τ−. The limit depends slightly on the assumed density pro�le of X0 in theGalaxy. See their Figs. 17{20.36ALIU 12 searh for γ's from X0 annihilation in the dwarf spheroidal galaxy Segue 1.Limit on σ · v in the range 10−24{10−20 m3s−1 (95% CL) is obtained for X0 massbetween 10 GeV and 2 TeV for annihilation hannels e+ e−, µ+µ−, τ+ τ−, bb, andW+W−. See their Fig. 3.37ABBASI 11C searh for νµ from X0 annihilation in the outer halo of the Milky Way. Thelimit assumes annihilation into ν ν. See their Fig. 9 for limits with other annihilationhannels.38ABRAMOWSKI 11 searh for γ from X0 annihilation near the Galati enter. The limitassumes Einasto DM density pro�le.39ACKERMANN 11 searh for γ from X0 annihilation in ten dwarf spheroidal satellitegalaxies of the Milky Way. The limit for m = 10 GeV assumes annihilation into bb, theothers W+W−. See their Fig. 2 for limits with other �nal states. See also GERINGER-SAMETH 11 for a di�erent analysis of the same data.Dark Matter Partile (X 0) Prodution in Hadron CollisionsDark Matter Partile (X 0) Prodution in Hadron CollisionsDark Matter Partile (X 0) Prodution in Hadron CollisionsDark Matter Partile (X 0) Prodution in Hadron CollisionsSearhes for X0 prodution in asoiation with observable partiles (γ,jets, . . .) in high energy hadron ollisions. If a spei� form of e�etiveinteration Lagrangian is assumed, the limits may be translated into limitson X0-nuleon sattering ross setion.VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •1 AABOUD 18 ATLS pp → Z χχ; Z → ℓℓ2 AABOUD 18A ATLS pp → t t 6ET ; pp → bb 6ET3 AABOUD 18I ATLS jet(s) + 6ET4 SIRUNYAN 18C CMS pp → t t 6ET5 AABOUD 17A ATLS pp (H → bb + WIMP pair)6 AABOUD 17AMATLS pp → Z ′ → Ah → h (bb) + 6ET7 AABOUD 17AQ ATLS pp → h (γ γ) + 6ET8 AABOUD 17BD ATLS pp → jet(s) + 6ET9 AABOUD 17R ATLS pp → γ 6ET10 AGUILAR-AR...17A MBNE pN → χχX ; χN → χN11 BANERJEE 17 NA64 e N → e N γ′12 KHACHATRY...17A CMS forward jets + 6ET13 KHACHATRY...17F CMS H → invisibles14 SIRUNYAN 17 CMS Z + 6ET15 SIRUNYAN 17AP CMS pp → Z ′ → Ah → h+MET16 SIRUNYAN 17AQ CMS pp → γ+MET17 SIRUNYAN 17BB CMS pp → t t+ 6ET ; pp → bb+ 6ET18 SIRUNYAN 17G CMS pp → j + 6ET19 SIRUNYAN 17U CMS pp → Z χχ ; Z → ℓℓ20 AABOUD 16AD ATLS (W or Z → jets) + 6ET21 AAD 16AF ATLS V V → forward jets + 6ET22 AAD 16AG ATLS ℓ + jets23 AAD 16M ATLS pp → H + 6ET , H → bb24 KHACHATRY...16BZ CMS jet(s) + 6ET25 KHACHATRY...16CA CMS jets + 6ET26 KHACHATRY...16N CMS pp → γ+ 6ET27 AAD 15AS ATLS b (b) + 6ET , t t + 6ET28 AAD 15BH ATLS jet + 6ET29 AAD 15CF ATLS H0 + 6ET30 AAD 15CS ATLS γ + 6ET31 KHACHATRY...15AG CMS t t + 6ET32 KHACHATRY...15AL CMS jet + 6ET33 KHACHATRY...15T CMS ℓ + 6ET34 AAD 14AI ATLS W + 6ET35 AAD 14BK ATLS W , Z + 6ET36 AAD 14K ATLS Z + 6ET37 AAD 14O ATLS Z + 6ET38 AAD 13AD ATLS jet + 6ET39 AAD 13C ATLS γ + 6ET40 AALTONEN 12K CDF t + 6ET

41 AALTONEN 12M CDF jet + 6ET42 CHATRCHYAN12AP CMS jet + 6ET43 CHATRCHYAN12T CMS γ + 6ET1AABOUD 18 searh for pp → Z + 6ET with Z → ℓℓ at 13 TeV with 36.1 fb−1 ofdata. Limits set for simpli�ed models.2AABOUD 18A searh for pp → t t 6ET or pp → bb 6ET at 13 TeV, 36.1 fb−1 of data.Limits set for simpli�ed models.3AABOUD 18I searh for pp → j + 6ET at 13 TeV with 36.1 fb−1 of data. Limits setfor simpli�ed models with pair-produed weakly interating dark-matter andidates.4 SIRUNYAN 18C searh for new physis in pp → �nal states with two oppositely hargedleptons at 13 TeV with 35.9 fb−1. Limits plaed on m(mediator) and top squark forvarious simpli�ed models.5AABOUD 17A searh for H → bb + 6ET . See Fig. 4b for limits set on VB mediator vsWIMP mass.6AABOUD 17AM searh for pp → Z ′ → Ah → h (bb) + 6ET at 13 TeV. Limits set inm(Z ′) vs. m(A) plane and on the visible ross setion of h (bb) + 6ET events in bins of
6ET .7AABOUD 17AQ searh for WIMP in pp → h (γ γ) + 6ET in 36.1 fb−1 of data. Limits onthe visible ross setion are also provided. Model dependent limits on spin independentDM - Nuleon ross-setion are also presented, whih are more stringent than those fromdiret searhes for DM mass smaller than 2.5 GeV .8AABOUD 17BD searh for pp → jet(s) + 6ET at 13 TeV with 3.2 fb−1 of data. Limits setfor simpli�ed models. Observables orreted for detetor e�ets an be used to onstrainother models.9AABOUD 17R, for an axial vetor mediator in the s-hannel, exludes m(mediator) <750{1200 GeV for m(DM) < 230{480 GeV, depending on the ouplings.10AGUILAR-AREVALO 17A searh for DM produed in 8 GeV proton ollisions with steelbeam dump followed by DM-nuleon sattering in MiniBooNE detetor. Limit plaed onDM ross setion parameter Y < 2 × 10−8 for αD = 0.5 and for 0.01 < m(DM) <0.3 GeV.11BANERJEE 17 searh for dark photon invisible deay via e N sattering; exlude m(γ′)
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OTHER PARTICLE SEARCHES

Revised February 2018 by K. Hikasa (Tohoku University).

We collect here those searches which do not appear in any

other search categories. These are listed in the following order:

• Concentration of stable particles in matter

• General new physics searches

• Limits on jet-jet resonance in hadron collisions

• Limits on neutral particle production at accelerators

• Limits on charged particles in e+e− collisions

• Limits on charged particles in hadron reactions

• Limits on charged particles in cosmic rays

• Searches for quantum black hole production

Note that searches appear in separate sections elsewhere for

Higgs bosons (and technipions), other heavy bosons (including

WR, W
′, Z ′, leptoquarks, axigluons), axions (including pseudo-

Goldstone bosons, Majorons, familons), WIMPs, heavy leptons,

heavy neutrinos, free quarks, monopoles, supersymmetric par-

ticles, and compositeness.

We no longer list for limits on tachyons and centauros. See

our 1994 edition for these limits.

CONCENTRATION OF STABLE PARTICLES IN MATTERCONCENTRATION OF STABLE PARTICLES IN MATTERCONCENTRATION OF STABLE PARTICLES IN MATTERCONCENTRATION OF STABLE PARTICLES IN MATTERConentration of Heavy (Charge +1) Stable Partiles in MatterConentration of Heavy (Charge +1) Stable Partiles in MatterConentration of Heavy (Charge +1) Stable Partiles in MatterConentration of Heavy (Charge +1) Stable Partiles in MatterVALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<4× 10−17 95 1 YAMAGATA 93 SPEC Deep sea water,M=5{1600mp
<6× 10−15 95 2 VERKERK 92 SPEC Water, M= 105 to 3 ×107 GeV
<7× 10−15 95 2 VERKERK 92 SPEC Water, M= 104, 6 ×107 GeV
<9× 10−15 95 2 VERKERK 92 SPEC Water, M= 108 GeV
<3× 10−23 90 3 HEMMICK 90 SPEC Water, M = 1000mp
<2× 10−21 90 3 HEMMICK 90 SPEC Water, M = 5000mp
<3× 10−20 90 3 HEMMICK 90 SPEC Water, M = 10000mp
<1.× 10−29 SMITH 82B SPEC Water, M=30{400mp
<2.× 10−28 SMITH 82B SPEC Water, M=12{1000mp
<1.× 10−14 SMITH 82B SPEC Water, M >1000 mp
<(0.2{1.)× 10−21 SMITH 79 SPEC Water, M=6{350 mp1YAMAGATA 93 used deep sea water at 4000 m sine the onentration is enhaned indeep sea due to gravity.2VERKERK 92 looked for heavy isotopes in sea water and put a bound on onentrationof stable harged massive partile in sea water. The above bound an be translated intointo a bound on harged dark matter partile (5× 106 GeV), assuming the loal density,

ρ=0.3 GeV/m3, and the mean veloity 〈v〉=300 km/s.3 See HEMMICK 90 Fig. 7 for other masses 100{10000mp.Conentration of Heavy Stable Partiles Bound to NuleiConentration of Heavy Stable Partiles Bound to NuleiConentration of Heavy Stable Partiles Bound to NuleiConentration of Heavy Stable Partiles Bound to NuleiVALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1.2× 10−11 95 1 JAVORSEK 01 SPEC Au, M= 3 GeV
<6.9× 10−10 95 1 JAVORSEK 01 SPEC Au, M= 144 GeV
<1 × 10−11 95 2 JAVORSEK 01B SPEC Au, M= 188 GeV
<1 × 10−8 95 2 JAVORSEK 01B SPEC Au, M= 1669GeV
<6 × 10−9 95 2 JAVORSEK 01B SPEC Fe, M= 188 GeV
<1 × 10−8 95 2 JAVORSEK 01B SPEC Fe, M= 647 GeV
<4 × 10−20 90 3 HEMMICK 90 SPEC C, M = 100mp
<8 × 10−20 90 3 HEMMICK 90 SPEC C, M = 1000mp
<2 × 10−16 90 3 HEMMICK 90 SPEC C, M = 10000mp
<6 × 10−13 90 3 HEMMICK 90 SPEC Li, M = 1000mp
<1 × 10−11 90 3 HEMMICK 90 SPEC Be, M = 1000mp
<6 × 10−14 90 3 HEMMICK 90 SPEC B, M = 1000mp
<4 × 10−17 90 3 HEMMICK 90 SPEC O, M = 1000mp
<4 × 10−15 90 3 HEMMICK 90 SPEC F, M = 1000mp
< 1.5× 10−13/nuleon 68 4 NORMAN 89 SPEC 206PbX−
< 1.2× 10−12/nuleon 68 4 NORMAN 87 SPEC 56,58FeX−1 JAVORSEK 01 searh for (neutral) SIMPs (strongly interating massive partiles) boundto Au nulei. Here M is the e�etive SIMP mass.2 JAVORSEK 01B searh for (neutral) SIMPs (strongly interating massive partiles) boundto Au and Fe nulei from various origins with exposures on the earth's surfae, in asatellite, heavy ion ollisions, et. Here M is the mass of the anomalous nuleus. Seealso JAVORSEK 02.3 See HEMMICK 90 Fig. 7 for other masses 100{10000mp.4Bound valid up to mX− ∼ 100 TeV.GENERAL NEW PHYSICS SEARCHESGENERAL NEW PHYSICS SEARCHESGENERAL NEW PHYSICS SEARCHESGENERAL NEW PHYSICS SEARCHESThis subsetion lists some of the searh experiments whih look for generalsignatures harateristi of new physis, independent of the framework ofa spei� model.The observed events are ompatible with Standard Model expetation,unless noted otherwise.VALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 AAD 15AT ATLS t + 6ET2 KHACHATRY...15F CMS t + 6ET3 AALTONEN 14J CDF W + 2 jets4 AAD 13A ATLS WW → ℓν ℓ′ ν5 AAD 13C ATLS γ + 6ET6 AALTONEN 13I CDF Delayed γ + 6ET7 CHATRCHYAN13 CMS ℓ+ ℓ− + jets + 6ET8 AAD 12C ATLS t t + 6ET9 AALTONEN 12M CDF jet + 6ET10 CHATRCHYAN12AP CMS jet + 6ET11 CHATRCHYAN12Q CMS Z + jets + 6ET12 CHATRCHYAN12T CMS γ + 6ET13 AAD 11S ATLS jet + 6ET14 AALTONEN 11AF CDF ℓ± ℓ±15 CHATRCHYAN11C CMS ℓ+ ℓ− + jets + 6ET16 CHATRCHYAN11U CMS jet + 6ET17 AALTONEN 10AF CDF γ γ + ℓ, 6ET



1876187618761876SearhesPartile ListingsOther Partile Searhes18 AALTONEN 09AF CDF ℓγ b 6ET19 AALTONEN 09G CDF ℓℓℓ 6ET1AAD 15AT searh for events with a top quark and mssing ET in pp ollisions at Em= 8 TeV with L = 20.3 fb−1.2KHACHATRYAN 15F searh for events with a top quark and mssing ET in pp ollisionsat Em = 8 TeV with L = 19.7 fb−1.3AALTONEN 14J examine events with a W and two jets in pp ollisions at Em = 1.96TeV with L = 8.9 fb−1. Invariant mass distributions of the two jets are onsistent withthe Standard Model expetation.4AAD 13A searh for resonant WW prodution in pp ollisions at Em = 7 TeV with L= 4.7 fb−1.5AAD 13C searh for events with a photon and missing 6ET in pp ollisions at Em = 7TeV with L = 4.6 fb−1.6AALTONEN 13I searh for events with a photon and missing ET , where the photon isdeteted after the expeted timing, in pp ollisions at Em = 1.96 TeV with L = 6.3fb−1. The data are onsistent with the Standard Model expetation.7CHATRCHYAN 13 searh for events with an opposite-sign lepton pair, jets, and missingET in pp ollisions at Em = 7 TeV with L = 4.98 fb−1.8AAD 12C searh for events with a t t pair and missing 6ET in pp ollisions at Em = 7TeV with L = 1.04 fb−1.9AALTONEN 12M searh for events with a jet and missing ET in pp ollisions at Em= 1.96 TeV with L = 6.7 fb−1.10CHATRCHYAN 12AP searh for events with a jet and missing ET in pp ollisions atEm = 7 TeV with L = 5.0 fb−1.11CHATRCHYAN 12Q searh for events with a Z , jets, and missing 6ET in pp ollisions atEm = 7 TeV with L = 4.98 fb−1.12CHATRCHYAN 12T searh for events with a photon and missing 6ET in pp ollisions atEm = 7 TeV with L = 5.0 fb−1.13AAD 11S searh for events with one jet and missing ET in pp ollisions at Em = 7TeV with L = 33 pb−1.14AALTONEN 11AF searh for high-pT like-sign dileptons in pp ollisions at Em =1.96 TeV with L = 6.1 fb−1.15CHATRCHYAN 11C searh for events with an opposite-sign lepton pair, jets, and missingET in pp ollisions at Em = 7 TeV with L = 34 pb−1.16CHATRCHYAN 11U searh for events with one jet and missing ET in pp ollisions atEm = 7 TeV with L = 36 pb−1.17AALTONEN 10AF searh for γ γ events with e, µ, τ , or missing ET in pp ollisions atEm = 1.96 TeV with L = 1.1{2.0 fb−1.18AALTONEN 09AF searh for ℓγ b events with missing ET in pp ollisions at Em =1.96 TeV with L = 1.9 fb−1. The observed events are ompatible with Standard Modelexpetation inluding t t γ prodution.19AALTONEN 09G searh for µµµ and µµe events with missing ET in pp ollisions atEm = 1.96 TeV with L = 976 pb−1.LIMITS ON JET-JET RESONANCESLIMITS ON JET-JET RESONANCESLIMITS ON JET-JET RESONANCESLIMITS ON JET-JET RESONANCESHeavy Partile Prodution Cross SetionHeavy Partile Prodution Cross SetionHeavy Partile Prodution Cross SetionHeavy Partile Prodution Cross SetionLimits are for a partile deaying to two hadroni jets.Units(pb) CL% Mass(GeV) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 KHACHATRY...17W CMS pp → j j resonane2 KHACHATRY...17Y CMS pp → (8{10) j+6ET3 SIRUNYAN 17F CMS pp → j j angular distribution4 AABOUD 16 ATLS pp → b + jet5 AAD 16N ATLS pp → 3 high ET jets6 AAD 16S ATLS pp → j j resonane7 KHACHATRY...16K CMS pp → j j resonane8 KHACHATRY...16L CMS pp → j j resonane9 AAD 13D ATLS 7 TeV pp → 2 jets10 AALTONEN 13R CDF 1.96 TeV pp → 4 jets11 CHATRCHYAN13A CMS 7 TeV pp → 2 jets12 CHATRCHYAN13A CMS 7 TeV pp → bbX13 AAD 12S ATLS 7 TeV pp → 2 jets14 CHATRCHYAN12BL CMS 7 TeV pp → t t X15 AAD 11AG ATLS 7 TeV pp → 2 jets16 AALTONEN 11M CDF 1.96 TeV pp → W+ 2 jets17 ABAZOV 11I D0 1.96 TeV pp → W+ 2 jets18 AAD 10 ATLS 7 TeV pp → 2 jets19 KHACHATRY...10 CMS 7 TeV pp → 2 jets20 ABE 99F CDF 1.8 TeV pp → bb+ anything21 ABE 97G CDF 1.8 TeV pp → 2 jets
<2603 95 200 22 ABE 93G CDF 1.8 TeV pp → 2 jets
< 44 95 400 22 ABE 93G CDF 1.8 TeV pp → 2 jets
< 7 95 600 22 ABE 93G CDF 1.8 TeV pp → 2 jets1KHACHATRYAN 17W searh for dijet resonane in 12.9 fb−1 data at 13 TeV; see Fig.2 for limits on axigluons, diquarks, dark matter mediators et.2KHACHATRYAN 17Y searh for pp → (8{10) j in 19.7 fb−1 at 8 TeV. No signal seen.Limits set on olorons, axigluons, RPV, and SUSY.3 SIRUNYAN 17F measure pp → j j angular distribution in 2.6 fb−1 at 13 TeV; limitsset on LEDs and quantum blak holes.4AABOUD 16 searh for resonant dijets inluding one or two b-jets with 3.2 fb−1 at13 TeV; exlude exited b∗ quark from 1.1{2.1 TeV; exlude leptophili Z ′ with SMouplings from 1.1{1.5 TeV.5AAD 16N searh for ≥ 3 jets with 3.6 fb−1 at 13 TeV; limits plaed on miro blakholes (Fig. 10) and string balls (Fig. 11).

6AAD 16S searh for high mass jet-jet resonane with 3.6 fb−1 at 13 TeV; exlude portionsof exited quarks, W ′, Z ′ and ontat interation parameter spae.7KHACHATRYAN 16K searh for dijet resonane in 2.4 fb−1 data at 13 TeV; see Fig. 3for limits on axigluons, diquarks et.8KHACHATRYAN 16L use data souting tehnique to searh for j j resonane on 18.8fb−1 of data at 8 TeV. Limits on the oupling of a leptophobi Z ′ to quarks are set,improving on the results by other experiments in the mass range between 500{800 GeV.9AAD 13D searh for dijet resonanes in pp ollisions at Em = 7 TeV with L = 4.8fb−1. The observed events are ompatible with Standard Model expetation. See theirFig. 6 and Table 2 for limits on resonane ross setion in the range m = 1.0{4.0 TeV.10AALTONEN 13R searh for prodution of a pair of jet-jet resonanes in pp ollisions atEm = 1.96 TeV with L = 6.6 fb−1. See their Fig. 5 and Tables I, II for ross setionlimits.11CHATRCHYAN 13A searh for qq, qg , and g g resonanes in pp ollisions at Em =7 TeV with L = 4.8 fb−1. See their Fig. 3 and Table 1 for limits on resonane rosssetion in the range m = 1.0{4.3 TeV.12CHATRCHYAN 13A searh for bb resonanes in pp ollisions at Em = 7 TeV with L= 4.8 fb−1. See their Fig. 8 and Table 4 for limits on resonane ross setion in therange m = 1.0{4.0 TeV.13AAD 12S searh for dijet resonanes in pp ollisions at Em = 7 TeV with L = 1.0fb−1. See their Fig. 3 and Table 2 for limits on resonane ross setion in the range m= 0.9{4.0 TeV.14CHATRCHYAN 12BL searh for t t resonanes in pp ollisions at Em = 7 TeV with L= 4.4 fb−1. See their Fig. 4 for limits on resonane ross setion in the range m =0.5{3.0 TeV.15AAD 11AG searh for dijet resonanes in pp ollisions at Em = 7 TeV with L = 36 pb−1.Limits on number of events for m = 0.6{4 TeV are given in their Table 3.16AALTONEN 11M �nd a peak in two jet invariant mass distribution around 140 GeV inW + 2 jet events in pp ollisions at Em = 1.96 TeV with L = 4.3 fb−1.17ABAZOV 11I searh for two-jet resonanes in W + 2 jet events in pp ollisions at Em= 1.96 TeV with L = 4.3 fb−1 and give limits σ < (2.6{1.3) pb (95% CL) for m =110{170 GeV. The result is inompatible with AALTONEN 11M.18AAD 10 searh for narrow dijet resonanes in pp ollisions at Em = 7 TeV with L= 315 nb−1. Limits on the ross setion in the range 10{103 pb is given for m =0.3{1.7 TeV.19KHACHATRYAN 10 searh for narrow dijet resonanes in pp ollisions at Em = 7 TeVwith L = 2.9 pb−1. Limits on the ross setion in the range 1{300 pb is given for m =0.5{2.6 TeV separately in the �nal states qq, qg , and g g .20ABE 99F searh for narrow bb resonanes in pp ollisions at Em=1.8 TeV. Limits on
σ(pp → X+ anything)×B(X → bb) in the range 3{103 pb (95%CL) are given formX=200{750 GeV. See their Table I.21ABE 97G searh for narrow dijet resonanes in pp ollisions with 106 pb−1 of data atEm = 1.8 TeV. Limits on σ(pp → X+ anything)·B(X → j j) in the range 104{10−1 pb(95%CL) are given for dijet mass m=200{1150 GeV with both jets having ∣∣η

∣∣ < 2.0 andthe dijet system having ∣∣osθ∗∣∣ < 0.67. See their Table I for the list of limits. SupersedesABE 93G.22ABE 93G give ross setion times branhing ratio into light (d, u, s , , b) quarks for �= 0.02M. Their Table II gives limits for M = 200{900 GeV and � = (0.02{0.2)M.LIMITS ON NEUTRAL PARTICLE PRODUCTIONLIMITS ON NEUTRAL PARTICLE PRODUCTIONLIMITS ON NEUTRAL PARTICLE PRODUCTIONLIMITS ON NEUTRAL PARTICLE PRODUCTIONProdution Cross Setion of Radiatively-Deaying Neutral PartileProdution Cross Setion of Radiatively-Deaying Neutral PartileProdution Cross Setion of Radiatively-Deaying Neutral PartileProdution Cross Setion of Radiatively-Deaying Neutral PartileVALUE (pb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 KHACHATRY...17D CMS Z γ resonane
<0.0008 95 2 AAD 16AI ATLS pp → γ + jet3 KHACHATRY...16M CMS pp → γ γ resonane
<(0.043{0.17) 95 4 ABBIENDI 00D OPAL e+ e− → X0Y 0,X0 → Y 0 γ
<(0.05{0.8) 95 5 ABBIENDI 00D OPAL e+ e− → X0X0,X0 → Y 0 γ
<(2.5{0.5) 95 6 ACKERSTAFF 97B OPAL e+ e− → X0Y 0,X0 → Y 0 γ
<(1.6{0.9) 95 7 ACKERSTAFF 97B OPAL e+ e− → X0X0,X0 → Y 0 γ1KHACHATRYAN 17D searh for new salar resonane deaying to Z γ with Z → e+ e−,

µ+µ− in pp ollisions at 8 and 13 TeV; no signal seen.2AAD 16AI searh for exited quarks (EQ) and quantum blak holes (QBH) in 3.2 fb−1at 13 TeV of data; exlude EQ below 4.4 TeV and QBH below 3.8 (6.2) TeV for RS1(ADD) models. The visible ross setion limit was obtained for 5 TeV resonane with
σG /MG = 2%.3KHACHATRYAN 16M searh for γ γ resonane using 19.7 fb−1 at 8 TeV and 3.3 fb−1at 13 Tev; slight exess at 750 GeV noted; limit set on RS graviton.4ABBIENDI 00D assoiated prodution limit is for mX 0= 90{188 GeV, mY 0=0 atEm=189 GeV. See also their Fig. 9.5ABBIENDI 00D pair prodution limit is for mX 0 = 45{94 GeV, mY 0=0 at Em=189GeV. See also their Fig. 12.6ACKERSTAFF 97B assoiated prodution limit is for mX 0 = 80{160 GeV, mY 0=0 from10.0 pb−1 at Em = 161 GeV. See their Fig. 3(a).7ACKERSTAFF 97B pair prodution limit is for mX 0 = 40{80 GeV, mY 0=0 from10.0 pb−1 at Em = 161 GeV. See their Fig. 3(b).Heavy Partile Prodution Cross SetionHeavy Partile Prodution Cross SetionHeavy Partile Prodution Cross SetionHeavy Partile Prodution Cross SetionVALUE (m2/N) CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, �ts, limits, et. • • •1 AABOUD 17B ATLS W H, Z H resonane2 AAIJ 17BR LHCB pp → πv πv , πv → j j



1877187718771877See key on page 885 Searhes Partile ListingsOther Partile Searhes3 AAD 16O ATLS ℓ + (ℓs or jets)4 AAD 16R ATLS WW ,W Z ,Z Z resonane5 LEES 15E BABR e+ e− ollisions6 ADAMS 97B KTEV m= 1.2{5 GeV
< 10−36{10−33 90 7 GALLAS 95 TOF m= 0.5{20 GeV
<(4{0.3)× 10−31 95 8 AKESSON 91 CNTR m = 0{5 GeV
<2 × 10−36 90 9 BADIER 86 BDMP τ = (0.05{1.)× 10−8s
<2.5× 10−35 10 GUSTAFSON 76 CNTR τ > 10−7 s1AABOUD 17B exlude m(W ′, Z ′) < 1.49{2.31 TeV depending on the ouplings andW ′/Z ′ degeneray assumptions via WH, Z H searh in pp ollisions at 13 TeV with3.2 fb−1 of data.2AAIJ 17BR searh for long-lived hidden valley pions from Higgs deay. Limits are set onthe signal strength as a funtion of the mass and lifetime of the long-lived partile intheir Fig. 4 and Tab. 4.3AAD 16O searh for high ET ℓ + (ℓs or jets) with 3.2 fb−1 at 13 TeV; exlude miroblak holes mass < 8 TeV (Fig. 3) for models with two extra dimensions.4AAD 16R searh forWW ,W Z , ZZ resonane in 20.3 fb−1 at 8 TeV data; limits plaedon massive RS graviton (Fig. 4).5 LEES 15E searh for long-lived neutral partiles produed in e+ e− ollisions in theUpsilon region, whih deays into e+ e−, µ+µ−, e±µ∓, π+π−, K+K−, or π±K∓.See their Fig. 2 for ross setion limits.6ADAMS 97B searh for a hadron-like neutral partile produed in pN interations, whihdeays into a ρ0 and a weakly interating massive partile. Upper limits are given for theratio to KL prodution for the mass range 1.2{5 GeV and lifetime 10−9{10−4 s. Seealso our Light Gluino Setion.7GALLAS 95 limit is for a weakly interating neutral partile produed in 800 GeV/ pNinterations deaying with a lifetime of 10−4{10−8 s. See their Figs. 8 and 9. Similarlimits are obtained for a stable partile with interation ross setion 10−29{10−33 m2.See Fig. 10.8AKESSON 91 limit is from weakly interating neutral long-lived partiles produed inpN reation at 450 GeV/ performed at CERN SPS. Bourquin-Gaillard formula is usedas the prodution model. The above limit is for τ > 10−7 s. For τ > 10−9 s,

σ < 10−30 m−2/nuleon is obtained.9BADIER 86 looked for long-lived partiles at 300 GeV π− beam dump. The limitapplies for nonstrongly interating neutral or harged partiles with mass >2 GeV. Thelimit applies for partile modes, µ+π−, µ+µ−, π+π−X, π+π−π± et. See their�gure 5 for the ontours of limits in the mass-τ plane for eah mode.10GUSTAFSON 76 is a 300 GeV FNAL experiment looking for heavy (m >2 GeV) long-lived neutral hadrons in the M4 neutral beam. The above typial value is for m = 3GeV and assumes an interation ross setion of 1 mb. Values as a funtion of mass andinteration ross setion are given in �gure 2.Prodution of New Penetrating Non-ν Like States in Beam DumpProdution of New Penetrating Non-ν Like States in Beam DumpProdution of New Penetrating Non-ν Like States in Beam DumpProdution of New Penetrating Non-ν Like States in Beam DumpVALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 LOSECCO 81 CALO 28 GeV protons1No exess neutral-urrent events leads to σ(prodution) × σ(interation)×aeptane

< 2.26× 10−71 m4/nuleon2 (CL = 90%) for light neutrals. Aeptane depends onmodels (0.1 to 4.× 10−4).LIMITS ON CHARGED PARTICLES IN e+ e−LIMITS ON CHARGED PARTICLES IN e+ e−LIMITS ON CHARGED PARTICLES IN e+ e−LIMITS ON CHARGED PARTICLES IN e+ e−Heavy Partile Prodution Cross Setion in e+ e−Heavy Partile Prodution Cross Setion in e+ e−Heavy Partile Prodution Cross Setion in e+ e−Heavy Partile Prodution Cross Setion in e+ e−Ratio to σ(e+ e− → µ+µ−) unless noted. See also entries in Free Quark Searhand Magneti Monopole Searhes.VALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<1 × 10−3 90 1 ABLIKIM 17AA BES3 e+ e− → ℓℓγ2 ACKERSTAFF 98P OPAL Q=1,2/3, m=45{89.5 GeV3 ABREU 97D DLPH Q=1,2/3, m=45{84 GeV4 BARATE 97K ALEP Q=1, m=45{85 GeV
<2 × 10−5 95 5 AKERS 95R OPAL Q=1, m= 5{45 GeV
<1 × 10−5 95 5 AKERS 95R OPAL Q=2, m= 5{45 GeV
<2 × 10−3 90 6 BUSKULIC 93C ALEP Q=1, m=32{72 GeV
<(10−2{1) 95 7 ADACHI 90C TOPZ Q=1, m=1{16, 18{27 GeV
<7 × 10−2 90 8 ADACHI 90E TOPZ Q = 1, m = 5{25 GeV
<1.6× 10−2 95 9 KINOSHITA 82 PLAS Q=3{180, m <14.5 GeV
<5.0× 10−2 90 10 BARTEL 80 JADE Q=(3,4,5)/3 2{12 GeV1ABLIKIM 17AA searh for dark photon A → ℓℓ at 3.773 GeV with 2.93 fb−1. Limitsare set in ǫ vs m(A) plane.2ACKERSTAFF 98P searh for pair prodution of long-lived harged partiles at Embetween 130 and 183 GeV and give limits σ <(0.05{0.2) pb (95%CL) for spin-0 andspin-1/2 partiles with m=45{89.5 GeV, harge 1 and 2/3. The limit is translated to theross setion at Em=183 GeV with the s dependene desribed in the paper. See theirFigs. 2{4.3ABREU 97D searh for pair prodution of long-lived partiles and give limits

σ <(0.4{2.3) pb (95%CL) for various enter-of-mass energies Em=130{136, 161, and172 GeV, assuming an almost at prodution distribution in osθ.4BARATE 97K searh for pair prodution of long-lived harged partiles at Em = 130,136, 161, and 172 GeV and give limits σ <(0.2{0.4) pb (95%CL) for spin-0 and spin-1/2partiles with m=45{85 GeV. The limit is translated to the ross setion at Em=172GeV with the Em dependene desribed in the paper. See their Figs. 2 and 3 for limitson J = 1/2 and J = 0 ases.5AKERS 95R is a CERN-LEP experiment with Wm ∼ mZ . The limit is for theprodution of a stable partile in multihadron events normalized to σ(e+ e− → hadrons).Constant phase spae distribution is assumed. See their Fig. 3 for bounds for Q = ±2/3,
±4/3.

6BUSKULIC 93C is a CERN-LEP experiment with Wm = mZ . The limit is for a pair orsingle prodution of heavy partiles with unusual ionization loss in TPC. See their Fig. 5and Table 1.7ADACHI 90C is a KEK-TRISTAN experiment with Wm = 52{60 GeV. The limit is forpair prodution of a salar or spin-1/2 partile. See Figs. 3 and 4.8ADACHI 90E is KEK-TRISTAN experiment with Wm = 52{61.4 GeV. The above limitis for inlusive prodution ross setion normalized to σ(e+ e− → µ+µ−)·β(3 { β2)/2,where β = (1 − 4m2/W2m)1/2. See the paper for the assumption about the produtionmehanism.9KINOSHITA 82 is SLAC PEP experiment at Wm = 29 GeV using lexan and 39Cr plastisheets sensitive to highly ionizing partiles.10BARTEL 80 is DESY-PETRA experiment with Wm = 27{35 GeV. Above limit is forinlusive pair prodution and ranges between 1. × 10−1 and 1. × 10−2 depending onmass and prodution momentum distributions. (See their �gures 9, 10, 11).Branhing Fration of Z0 to a Pair of Stable Charged Heavy FermionsBranhing Fration of Z0 to a Pair of Stable Charged Heavy FermionsBranhing Fration of Z0 to a Pair of Stable Charged Heavy FermionsBranhing Fration of Z0 to a Pair of Stable Charged Heavy FermionsVALUE CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<5× 10−6 95 1 AKERS 95R OPAL m= 40.4{45.6 GeV
<1× 10−3 95 AKRAWY 90O OPAL m = 29{40 GeV1AKERS 95R give the 95% CL limit σ(X X)/σ(µµ) < 1.8×10−4 for the pair prodution ofsingly- or doubly-harged stable partiles. The limit applies for the mass range 40.4{45.6GeV for X± and < 45.6 GeV for X±±. See the paper for bounds for Q = ±2/3, ±4/3.LIMITS ON CHARGED PARTICLES IN HADRONIC REACTIONSLIMITS ON CHARGED PARTICLES IN HADRONIC REACTIONSLIMITS ON CHARGED PARTICLES IN HADRONIC REACTIONSLIMITS ON CHARGED PARTICLES IN HADRONIC REACTIONSMASS LIMITS for Long-Lived Charged Heavy FermionsMASS LIMITS for Long-Lived Charged Heavy FermionsMASS LIMITS for Long-Lived Charged Heavy FermionsMASS LIMITS for Long-Lived Charged Heavy FermionsLimits are for spin 1/2 partiles with no olor and SU(2)L harge. The eletri hargeQ of the partile (in the unit of e) is therefore equal to its weak hyperharge. Pairprodution by Drell-Yan like γ and Z exhange is assumed to derive the limits.VALUE (GeV) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
>660 95 1 AAD 15BJ ATLS ∣∣Q∣∣ = 2
>200 95 2 CHATRCHYAN13AB CMS ∣∣Q∣∣ = 1/3
>480 95 2 CHATRCHYAN13AB CMS ∣∣Q∣∣ = 2/3
>574 95 2 CHATRCHYAN13AB CMS ∣∣Q∣∣ = 1
>685 95 2 CHATRCHYAN13AB CMS ∣∣Q∣∣ = 2
>140 95 3 CHATRCHYAN13AR CMS ∣∣Q∣∣ = 1/3
>310 95 3 CHATRCHYAN13AR CMS ∣∣Q∣∣ = 2/31AAD 15BJ use 20.3 fb−1 of pp ollisions at Em = 8 TeV. See paper for limits for ∣∣Q∣∣= 3, 4, 5, 6.2CHATRCHYAN 13AB use 5.0 fb−1 of pp ollisions at Em = 7 TeV and 18.8 fb−1 atEm = 8 TeV. See paper for limits for ∣∣Q∣∣ = 3, 4,. . ., 8.3CHATRCHYAN 13AR use 5.0 fb−1 of pp ollisions at Em = 7 TeV.Heavy Partile Prodution Cross SetionHeavy Partile Prodution Cross SetionHeavy Partile Prodution Cross SetionHeavy Partile Prodution Cross SetionVALUE (nb) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 AABOUD 17D ATLS anomalous WW j j, W Z j j2 AABOUD 17L ATLS m>870 GeV, Z(→ ν ν )t X3 SIRUNYAN 17B CMS t H4 SIRUNYAN 17C CMS Z + (t or b)5 SIRUNYAN 17J CMS X5/3 → tW6 AAIJ 15BD LHCB m=124{309 GeV7 AAD 13AH ATLS ∣∣q∣∣=(2{6)e, m=50{600 GeV
<1.2 × 10−3 95 8 AAD 11I ATLS ∣∣q∣∣=10e, m=0.2{1 TeV
<1.0 × 10−5 95 9,10 AALTONEN 09Z CDF m>100 GeV, nonolored
<4.8 × 10−5 95 9,11 AALTONEN 09Z CDF m>100 GeV, olored
< 0.31{0.04× 10−3 95 12 ABAZOV 09M D0 pair prodution
<0.19 95 13 AKTAS 04C H1 m=3{10 GeV
<0.05 95 14 ABE 92J CDF m=50{200 GeV
<30{130 15 CARROLL 78 SPEC m=2{2.5 GeV
<100 16 LEIPUNER 73 CNTR m=3{11 GeV1AABOUD 17D searh for WW j j, W Z j j in pp ollisions at 8 TeV with 3.2 fb−1; setlimits on anomalous ouplings.2AABOUD 17L searh for the pair prodution of heavy vetor-like T quarks in the Z(→

ν ν )t X �nal state.3 SIRUNYAN 17B searh for vetor-like quark pp → T X → t HX in 2.3 fb−1 at 13TeV; no signal seen; limits plaed.4 SIRUNYAN 17C searh for vetor-like quark pp → T X → Z + (t or b) in 2.3 fb−1at 13 TeV; no signal seen; limits plaed.5 SIRUNYAN 17J searh for pp → X5/3X5/3 → tW tW with 2.3 fb−1 at 13 TeV. Nosignal seen: m(X ) > 1020 (990) GeV for RH (LH) new harge 5/3 quark.6AAIJ 15BD searh for prodution of long-lived partiles in pp ollisions at Em = 7 and8 TeV. See their Table 6 for ross setion limits.7AAD 13AH searh for prodution of long-lived partiles with ∣∣q∣∣=(2{6)e in pp ollisionsat Em = 7 TeV with 4.4 fb−1. See their Fig. 8 for ross setion limits.8AAD 11I searh for prodution of highly ionizing massive partiles in pp ollisions atEm = 7 TeV with L = 3.1 pb−1. See their Table 5 for similar limits for ∣∣q∣∣ = 6e and17e, Table 6 for limits on pair prodution ross setion.9AALTONEN 09Z searh for long-lived harged partiles in pp ollisions at Em = 1.96TeV with L = 1.0 fb−1. The limits are on prodution ross setion for a partile of massabove 100 GeV in the region ∣∣η
∣∣ . 0.7, pT > 40 GeV, and 0.4 < β < 1.0.10 Limit for weakly interating harge-1 partile.11 Limit for up-quark like partile.



1878187818781878SearhesPartile ListingsOther Partile Searhes12ABAZOV 09M searh for pair prodution of long-lived harged partiles in pp ollisionsat Em = 1.96 TeV with L = 1.1 fb−1. Limit on the ross setion of (0.31{0.04) pb(95% CL) is given for the mass range of 60{300 GeV, assuming the kinematis of staupair prodution.13AKTAS 04C look for harged partile photoprodution at HERA with mean .m. energyof 200 GeV.14ABE 92J look for pair prodution of unit-harged partiles whih leave detetor beforedeaying. Limit shown here is for m=50 GeV. See their Fig. 5 for di�erent harges andstronger limits for higher mass.15CARROLL 78 look for neutral, S = −2 dihyperon resonane in pp → 2K+X. Crosssetion varies within above limits over mass range and plab = 5.1{5.9 GeV/.16 LEIPUNER 73 is an NAL 300 GeV p experiment. Would have deteted partiles withlifetime greater than 200 ns.Heavy Partile Prodution Di�erential Cross SetionHeavy Partile Prodution Di�erential Cross SetionHeavy Partile Prodution Di�erential Cross SetionHeavy Partile Prodution Di�erential Cross SetionVALUE(m2sr−1GeV−1) CL% DOCUMENT ID TECN CHG COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<2.6× 10−36 90 1 BALDIN 76 CNTR − Q= 1, m=2.1{9.4 GeV
<2.2× 10−33 90 2 ALBROW 75 SPEC ± Q= ±1, m=4{15 GeV
<1.1× 10−33 90 2 ALBROW 75 SPEC ± Q= ±2, m=6{27 GeV
<8. × 10−35 90 3 JOVANOV... 75 CNTR ± m=15{26 GeV
<1.5× 10−34 90 3 JOVANOV... 75 CNTR ± Q= ±2, m=3{10 GeV
<6. × 10−35 90 3 JOVANOV... 75 CNTR ± Q= ±2, m=10{26 GeV
<1. × 10−31 90 4 APPEL 74 CNTR ± m=3.2{7.2 GeV
<5.8× 10−34 90 5 ALPER 73 SPEC ± m=1.5{24 GeV
<1.2× 10−35 90 6 ANTIPOV 71B CNTR − Q=−, m=2.2{2.8
<2.4× 10−35 90 7 ANTIPOV 71C CNTR − Q=−, m=1.2{1.7,2.1{4
<2.4× 10−35 90 BINON 69 CNTR − Q=−, m=1{1.8 GeV
<1.5× 10−36 8 DORFAN 65 CNTR Be target m=3{7 GeV
<3.0× 10−36 8 DORFAN 65 CNTR Fe target m=3{7 GeV1BALDIN 76 is a 70 GeV Serpukhov experiment. Value is per Al nuleus at θ = 0. Forother harges in range −0.5 to −3.0, CL = 90% limit is (2.6 × 10−36)/∣∣(harge)∣∣ formass range (2.1{9.4 GeV)× ∣∣(harge)∣∣. Assumes stable partile interating with matteras do antiprotons.2ALBROW 75 is a CERN ISR experiment with Em = 53 GeV. θ = 40 mr. See �gure 5for mass ranges up to 35 GeV.3 JOVANOVICH 75 is a CERN ISR 26+26 and 15+15 GeV pp experiment. Figure 4overs ranges Q = 1/3 to 2 and m = 3 to 26 GeV. Value is per GeV momentum.4APPEL 74 is NAL 300 GeV pW experiment. Studies forward prodution of heavy (upto 24 GeV) harged partiles with momenta 24{200 GeV (−harge) and 40{150 GeV(+harge). Above typial value is for 75 GeV and is per GeV momentum per nuleon.5ALPER 73 is CERN ISR 26+26 GeV pp experiment. p >0.9 GeV, 0.2 < β <0.65.6ANTIPOV 71B is from same 70 GeV p experiment as ANTIPOV 71C and BINON 69.7ANTIPOV 71C limit inferred from ux ratio. 70 GeV p experiment.8DORFAN 65 is a 30 GeV/ p experiment at BNL. Units are per GeV momentum pernuleus.Long-Lived Heavy Partile Invariant Cross SetionLong-Lived Heavy Partile Invariant Cross SetionLong-Lived Heavy Partile Invariant Cross SetionLong-Lived Heavy Partile Invariant Cross SetionVALUE(m2/GeV2/N) CL% DOCUMENT ID TECN CHG COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 5{700 × 10−35 90 1 BERNSTEIN 88 CNTR
< 5{700 × 10−37 90 1 BERNSTEIN 88 CNTR
<2.5× 10−36 90 2 THRON 85 CNTR − Q= 1, m=4{12 GeV
<1. × 10−35 90 2 THRON 85 CNTR + Q= 1, m=4{12 GeV
<6. × 10−33 90 3 ARMITAGE 79 SPEC m=1.87 GeV
<1.5× 10−33 90 3 ARMITAGE 79 SPEC m=1.5{3.0 GeV4 BOZZOLI 79 CNTR ± Q = (2/3, 1, 4/3, 2)
<1.1× 10−37 90 5 CUTTS 78 CNTR m=4{10 GeV
<3.0× 10−37 90 6 VIDAL 78 CNTR m=4.5{6 GeV1BERNSTEIN 88 limits apply at x = 0.2 and pT = 0. Mass and lifetime dependeneof limits are shown in the regions: m = 1.5{7.5 GeV and τ = 10−8{2 × 10−6 s. Firstnumber is for hadrons; seond is for weakly interating partiles.2THRON 85 is FNAL 400 GeV proton experiment. Mass determined from measuredveloity and momentum. Limits are for τ > 3× 10−9 s.3ARMITAGE 79 is CERN-ISR experiment at Em = 53 GeV. Value is for x = 0.1 andpT = 0.15. Observed partiles at m = 1.87 GeV are found all onsistent with beingantideuterons.4BOZZOLI 79 is CERN-SPS 200 GeV pN experiment. Looks for partile with τ largerthan 10−8 s. See their �gure 11{18 for prodution ross-setion upper limits vs mass.5CUTTS 78 is pBe experiment at FNAL sensitive to partiles of τ > 5× 10−8 s. Valueis for −0.3 <x <0 and pT = 0.175.6VIDAL 78 is FNAL 400 GeV proton experiment. Value is for x = 0 and pT = 0. Putslifetime limit of < 5× 10−8 s on partile in this mass range.Long-Lived Heavy Partile ProdutionLong-Lived Heavy Partile ProdutionLong-Lived Heavy Partile ProdutionLong-Lived Heavy Partile Prodution(σ(Heavy Partile) / σ(π))(σ(Heavy Partile) / σ(π))(σ(Heavy Partile) / σ(π))(σ(Heavy Partile) / σ(π))VALUE EVTS DOCUMENT ID TECN CHG COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<10−8 1 NAKAMURA 89 SPEC ± Q= (−5/3,±2)0 2 BUSSIERE 80 CNTR ± Q= (2/3,1,4/3,2)1NAKAMURA 89 is KEK experiment with 12 GeV protons on Pt target. The limit appliesfor mass . 1.6 GeV and lifetime & 10−7 s.2BUSSIERE 80 is CERN-SPS experiment with 200{240 GeV protons on Be and Al target.See their �gures 6 and 7 for ross-setion ratio vs mass.

Prodution and Capture of Long-Lived Massive PartilesProdution and Capture of Long-Lived Massive PartilesProdution and Capture of Long-Lived Massive PartilesProdution and Capture of Long-Lived Massive PartilesVALUE (10−36 m2) DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<20 to 800 1 ALEKSEEV 76 ELEC τ=5 ms to 1 day
<200 to 2000 1 ALEKSEEV 76B ELEC τ=100 ms to 1 day
<1.4 to 9 2 FRANKEL 75 CNTR τ=50 ms to 10 hours
<0.1 to 9 3 FRANKEL 74 CNTR τ=1 to 1000 hours1ALEKSEEV 76 and ALEKSEEV 76B are 61{70 GeV p Serpukhov experiment. Crosssetion is per Pb nuleus.2 FRANKEL 75 is extension of FRANKEL 74.3 FRANKEL 74 looks for partiles produed in thik Al targets by 300{400 GeV/ protons.Long-Lived Partile Searh at Hadron CollisionsLong-Lived Partile Searh at Hadron CollisionsLong-Lived Partile Searh at Hadron CollisionsLong-Lived Partile Searh at Hadron CollisionsLimits are for ross setion times branhing ratio.VALUE(pb/nuleon) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 AAIJ 16AR LHCB H → X X long-lived partiles2 KHACHATRY...16BWCMS diret prodution: HSCPs
<2 90 3 BADIER 86 BDMP τ = (0.05{1.)× 10−8s1AAIJ 16AR searh for long lived partiles from H → X X with displaed X deay vertexusing 0.62 fb−1 at 7 TeV; limits set in Fig. 7.2KHACHATRYAN 16BW searh for heavy stable harged partiles via ToF with 2.5 fb−1at 13 TeV; require stable m(gluinoball) > 1610 GeV.3BADIER 86 looked for long-lived partiles at 300 GeV π− beam dump. The limitapplies for nonstrongly interating neutral or harged partiles with mass >2 GeV. Thelimit applies for partile modes, µ+π−, µ+µ−, π+π−X, π+π−π± et. See their�gure 5 for the ontours of limits in the mass-τ plane for eah mode.Long-Lived Heavy Partile Cross SetionLong-Lived Heavy Partile Cross SetionLong-Lived Heavy Partile Cross SetionLong-Lived Heavy Partile Cross SetionVALUE (pb/sr) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<34 95 1 RAM 94 SPEC 1015<mX++ <1085 MeV
<75 95 1 RAM 94 SPEC 920<mX++ <1025 MeV1RAM 94 searh for a long-lived doubly-harged fermion X++ with mass between mNand mN+mπ and baryon number +1 in the reation pp → X++ n. No andidate isfound. The limit is for the ross setion at 15◦ sattering angle at 460 MeV inidentenergy and applies for τ(X++) ≫ 0.1 µs.LIMITS ON CHARGED PARTICLES IN COSMIC RAYSLIMITS ON CHARGED PARTICLES IN COSMIC RAYSLIMITS ON CHARGED PARTICLES IN COSMIC RAYSLIMITS ON CHARGED PARTICLES IN COSMIC RAYSHeavy Partile Flux in Cosmi RaysHeavy Partile Flux in Cosmi RaysHeavy Partile Flux in Cosmi RaysHeavy Partile Flux in Cosmi RaysVALUE(m−2sr−1s−1) CL% EVTS DOCUMENT ID TECN CHG COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
< 1 × 10−8 90 0 1 AGNESE 15 CDM2 Q = 1/6
∼ 6 × 10−9 2 2 SAITO 90 Q ≃ 14, m

≃ 370mp
< 1.4 × 10−12 90 0 3 MINCER 85 CALO m ≥ 1 TeV4 SAKUYAMA 83B PLAS m ∼ 1 TeV
< 1.7 × 10−11 99 0 5 BHAT 82 CC
< 1. × 10−9 90 0 6 MARINI 82 CNTR ± Q= 1, m ∼4.5mp2. × 10−9 3 7 YOCK 81 SPRK ± Q= 1, m ∼4.5mp3 7 YOCK 81 SPRK Frationallyharged3.0 × 10−9 3 8 YOCK 80 SPRK m ∼ 4.5 mp(4 ±1)× 10−11 3 GOODMAN 79 ELEC m ≥ 5 GeV
< 1.3 × 10−9 90 9 BHAT 78 CNTR ± m >1 GeV
< 1.0 × 10−9 0 BRIATORE 76 ELEC
< 7. × 10−10 90 0 YOCK 75 ELEC ± Q >7e or

< −7e
> 6. × 10−9 5 10 YOCK 74 CNTR m >6 GeV
< 3.0 × 10−8 0 DARDO 72 CNTR
< 1.5 × 10−9 0 TONWAR 72 CNTR m >10 GeV
< 3.0 × 10−10 0 BJORNBOE 68 CNTR m >5 GeV
< 5.0 × 10−11 90 0 JONES 67 ELEC m=5{15 GeV1See AGNESE 15 Fig. 6 for limits extending down to Q = 1/200.2 SAITO 90 andidates arry about 450 MeV/nuleon. Cannot be aounted for by on-ventional bakgrounds. Consistent with strange quark matter hypothesis.3MINCER 85 is high statistis study of alorimeter signals delayed by 20{200 ns. Cali-bration with AGS beam shows they an be aounted for by rare utuations in signalsfrom low-energy hadrons in the shower. Claim that previous delayed signals inludingBJORNBOE 68, DARDO 72, BHAT 82, SAKUYAMA 83B below may be due to this fakee�et.4 SAKUYAMA 83B analyzed 6000 extended air shower events. Inrease of delayed partilesand hange of lateral distribution above 1017 eV may indiate prodution of very heavyparent at top of atmosphere.5BHAT 82 observed 12 events with delay > 2.×10−8 s and with more than 40 partiles. 1eV has good hadron shower. However all events are delayed in only one of two detetorsin loud hamber, and ould not be due to strongly interating massive partile.6MARINI 82 applied PEP-ounter for TOF. Above limit is for veloity = 0.54 of light.Limit is inonsistent with YOCK 80 YOCK 81 events if isotropi dependene on zenithangle is assumed.7YOCK 81 saw another 3 events with Q = ±1 and m about 4.5mp as well as 2 eventswith m >5.3mp, Q = ±0.75 ± 0.05 and m >2.8mp , Q = ±0.70 ± 0.05 and 1 eventwith m = (9.3 ± 3.)mp , Q = ±0.89 ± 0.06 as possible heavy andidates.



1879187918791879See key on page 885 Searhes Partile ListingsOther Partile Searhes8YOCK 80 events are with harge exatly or approximately equal to unity.9BHAT 78 is at Kolar gold �elds. Limit is for τ > 10−6 s.10YOCK 74 events ould be tritons.Superheavy Partile (Quark Matter) Flux in Cosmi RaysSuperheavy Partile (Quark Matter) Flux in Cosmi RaysSuperheavy Partile (Quark Matter) Flux in Cosmi RaysSuperheavy Partile (Quark Matter) Flux in Cosmi RaysVALUE(m−2sr−1s−1) CL% DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •1 ADRIANI 15 PMLA 4 < m < 1.2× 105 mp
<5 × 10−16 90 2 AMBROSIO 00B MCRO m> 5× 1014 GeV
<1.8× 10−12 90 3 ASTONE 93 CNTR m ≥ 1.5× 10−13gram
<1.1× 10−14 90 4 AHLEN 92 MCRO 10−10 <m< 0.1 gram
<2.2× 10−14 90 5 NAKAMURA 91 PLAS m> 1011 GeV
<6.4× 10−16 90 6 ORITO 91 PLAS m> 1012 GeV
<2.0× 10−11 90 7 LIU 88 BOLO m> 1.5× 10−13 gram
<4.7× 10−12 90 8 BARISH 87 CNTR 1.4× 108 <m< 1012 GeV
<3.2× 10−11 90 9 NAKAMURA 85 CNTR m > 1.5× 10−13gram
<3.5× 10−11 90 10 ULLMAN 81 CNTR Plank-mass 1019GeV
<7. × 10−11 90 10 ULLMAN 81 CNTR m ≤ 1016 GeV1ADRIANI 15 searh for relatively light quark matter with harge Z = 1{8. See their Figs.2 and 3 for ux upper limits.2AMBROSIO 00B searhed for quark matter (\nulearites") in the veloity range(10−5{1) . The listed limit is for 2× 10−3 .3ASTONE 93 searhed for quark matter (\nulearites") in the veloity range (10−3{1) .Their Table 1 gives a ompilation of searhes for nulearites.4AHLEN 92 searhed for quark matter (\nulearites"). The bound applies to veloity

< 2.5× 10−3 . See their Fig. 3 for other veloity/ and heavier mass range.5NAKAMURA 91 searhed for quark matter in the veloity range (4× 10−5{1) .6ORITO 91 searhed for quark matter. The limit is for the veloity range (10−4{10−3) .7 LIU 88 searhed for quark matter (\nulearites") in the veloity range (2.5× 10−3{1).A less stringent limit of 5.8× 10−11 applies for (1{2.5)× 10−3.8BARISH 87 searhed for quark matter (\nulearites") in the veloity range (2.7 ×10−4{5× 10−3).9NAKAMURA 85 at KEK searhed for quark-matter. These might be lumps of strangequark matter with roughly equal numbers of u, d, s quarks. These lumps or nuleariteswere assumed to have veloity of (10−4{10−3) .10ULLMAN 81 is sensitive for heavy slow singly harge partile reahing earth with vertialveloity 100{350 km/s.Highly Ionizing Partile FluxHighly Ionizing Partile FluxHighly Ionizing Partile FluxHighly Ionizing Partile FluxVALUE(m−2yr−1) CL% EVTS DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •
<0.4 95 0 KINOSHITA 81B PLAS Z/β 30{100SEARCHES FOR BLACK HOLE PRODUCTIONSEARCHES FOR BLACK HOLE PRODUCTIONSEARCHES FOR BLACK HOLE PRODUCTIONSEARCHES FOR BLACK HOLE PRODUCTIONVALUE DOCUMENT ID TECN COMMENT
• • • We do not use the following data for averages, �ts, limits, et. • • •not seen 1 AABOUD 16P ATLS 13 TeV pp → eµ, e τ , µτ2 AAD 15AN ATLS 8 TeV pp → multijets3 AAD 14A ATLS 8 TeV pp → γ + jet4 AAD 14AL ATLS 8 TeV pp → ℓ + jet5 AAD 14C ATLS 8 TeV pp → ℓ + (ℓ or jets)6 AAD 13D ATLS 7 TeV pp → 2 jets7 CHATRCHYAN13A CMS 7 TeV pp → 2 jets8 CHATRCHYAN13AD CMS 8 TeV pp → multijets9 AAD 12AK ATLS 7 TeV pp → ℓ + (ℓ or jets)10 CHATRCHYAN12W CMS 7 TeV pp → multijets11 AAD 11AG ATLS 7 TeV pp → 2 jets1AABOUD 16P set limits on quantum BH prodution in n = 6 ADD or n = 1 RS models.2AAD 15AN searh for blak hole or string ball formation followed by its deay to multijet�nal states, in pp ollisions at Em = 8 TeV with L = 20.3 fb−1. See their Figs. 6{8for limits.3AAD 14A searh for quantum blak hole formation followed by its deay to a γ and a jet,in pp ollisions at Em = 8 TeV with L = 20 fb−1. See their Fig. 3 for limits.4AAD 14AL searh for quantum blak hole formation followed by its deay to a lepton anda jet, in pp ollisions at Em = 8 TeV with L = 20.3 fb−1. See their Fig. 2 for limits.5AAD 14C searh for mirosopi (semilassial) blak hole formation followed by its deayto �nal states with a lepton and ≥ 2 (leptons or jets), in pp ollisions at Em = 8 TeVwith L = 20.3 fb−1. See their Figures 8{11, Tables 7, 8 for limits.6AAD 13D searh for quantum blak hole formation followed by its deay to two jets, inpp ollisions at Em = 7 TeV with L = 4.8 fb−1. See their Fig. 8 and Table 3 forlimits.7CHATRCHYAN 13A searh for quantum blak hole formation followed by its deay totwo jets, in pp ollisions at Em = 7 TeV with L = 5 fb−1. See their Figs. 5 and 6 forlimits.8CHATRCHYAN 13AD searh for mirosopi (semilassial) blak hole formation followedby its evapolation to multipartile �nal states, in multijet (inluding γ, ℓ) events in ppollisions at Em = 8 TeV with L = 12 fb−1. See their Figs. 5{7 for limits.9AAD 12AK searh for mirosopi (semilassial) blak hole formation followed by itsdeay to �nal states with a lepton and ≥ 2 (leptons or jets), in pp ollisions at Em= 7 TeV with L = 1.04 fb−1. See their Fig. 4 and 5 for limits.10CHATRCHYAN 12W searh for mirosopi (semilassial) blak hole formation followedby its evapolation to multipartile �nal states, in multijet (inluding γ, ℓ) events in ppollisions at Em = 7 TeV with L = 4.7 fb−1. See their Figs. 5{8 for limits.
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