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A sample of pp collision data, corresponding to an integrated luminosity of 5.4 fb~! and collected by the
LHCb experiment during LHC Run 2, is used to measure the ratio of the lifetime of the Z) baryon to that
of the A) baryon, r, = 7z0/7p0. The value rRun2 — 1,004 £ 0.009 + 0.006 is obtained, where the first

uncertainty is statistical and the second systematic. This value is averaged with the corresponding value
from Run 1 to obtain r, = 1.004 & 0.008 % 0.005. Multiplying by the known value of the AY lifetime
yields Tgo = 1.475 £0.012 £ 0.008 £ 0.009 ps, where the last uncertainty is due to the limited knowledge

of the AY lifetime. This measurement improves the precision of the current world average of the Y lifetime
by about a factor of two, and is in good agreement with the most recent theoretical predictions.
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I. INTRODUCTION

The heavy-quark expansion (HQE) [1] is a theoretical
framework that predicts the inclusive decay rates of beauty
hadrons through an expansion in powers of the strong coup-
ling constant, a,, and Agcp/m;,. Here, Aqgcp is the energy
scale at which the strong-interaction coupling becomes large,
O(100 MeV), and m;, is the b-quark mass. When combined
with precise measurements of heavy-quark decays, the HQE
framework can be used to calculate h-hadron parameters
required for the determination of Cabibbo-Kobayashi-
Maskawa [2] matrix elements, which in turmn provide
constraints on physics beyond the Standard Model.

A stringent test of the HQE framework is to confront its
predictions for the total decay widths I' of various b
hadrons with precise measurements of the corresponding
lifetimes, ¢ = #/T". Here, b hadron refers to a baryon
(meson) containing a single b quark and any pair of u, d or
s quarks (a single i, d, or 5 antiquark). At leading order
within the HQE framework, the decay width of all b
hadrons is equal to that of the free b quark. Higher-order
corrections account for nonperturbative effects, which are
described by the kinetic, Darwin and chromomagnetic
operators [3—6], as well as interactions of the b quark with
the light valence quarks. It is in the interactions of the
b quark with the light valence quarks that significant
differences in b-hadron lifetimes emerge. The beauty
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baryons, AY(bud), E)(bus), E; (bds), and Q (bss) have
different pairs of light quarks, and thus the measurement of
their lifetimes probes the effects of the light valence quark
contributions on their total decay widths.

A recent precise measurement of the lifetime ratio
Tz /’L'A(; = 1.078 £ 0.012 = 0.007 [7] shows that the light
valence quark effects result in a difference of about 8% in
the total decay widths of the A) and E; baryons, which is in
good agreement with the HQE prediction [3]. The only
measurement of the Z) baryon lifetime has been performed
by the LHCD collaboration using data samples correspond-
ing to an integrated luminosity of 3 fb=! collected at
/s =7 and 8 TeV (Run 1). The value of the lifetime ratio
152/1,\2 = 1.006 £ 0.018 £ 0.010 [8] is reported, which is
consistent with the HQE prediction.

In this paper, a new measurement of the Eg baryon life-
time is reported using a p p collision data sample collected
between 2016 and 2018 (Run 2) by the LHCb experiment
at /s = 13 TeV, corresponding to an integrated luminos-
ity of 5.4 fb~!. The integrated luminosity and bb produc-
tion cross-section are both about a factor of two larger
compared to the previous analysis [8]. The lifetime
ratio =] /TAg is measured using the decays E) — Efz~
and A) —» Afz~, where both the Ef and A} baryons
are reconstructed in the pK~z™" final state. Although the
= — pK~zt decay is Cabibbo-suppressed, the chosen
E9 decay mode provides the largest signal yield per unit
luminosity in LHCb due to the relatively low multiplicity
and the absence of long-lived hyperons in the final state.'

'"The inclusion of charge-conjugate processes is implied
throughout.
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The quantity that is measured experimentally is the ratio
of efficiency-corrected signal yields as a function of the
decay time, t,

N[E) = Bia7|(t) e[A) = AlaT](1)
N[AY = Alz7](1) e[E) — Efa7](1)
= Ry exp (1), (1)

R(1)

where R is an overall normalization factor, and N and ¢
represent the signal yields and efficiencies, respectively, of
the decay mode indicated inside the brackets. The param-
eter A is related to the lifetimes of the A) and E) baryons
through

=———. 2
T Ag T=0 ( )
The ratio of lifetimes is then
TEO 1
Iy = L= . (3)

N A0 1 _MAQ

II. DETECTOR AND SIMULATION

The LHCb detector [9,10] is a single-arm forward spec-
trometer covering the pseudorapidity range 2 <n5 <5,
designed for the study of particles containing b or ¢ quarks.
The detector used for this analysis includes a high-precision
tracking system consisting of a silicon-strip vertex detector
surrounding the pp interaction region [11], a large-area
silicon-strip detector located upstream of a dipole magnet
with a bending power of about 4 T m, and three stations of
silicon-strip detectors and straw drift tubes [12] placed
downstream of the magnet. The tracking system provides a
measurement of the momentum, p, of charged particles
with a relative uncertainty that varies from 0.5% at low
momentum to 1.0% at 200 GeV/c. The polarity of the
LHCb magnet is alternated regularly throughout each
period of data taking. The minimum distance of a track
to a primary p p collision vertex (PV), the impact parameter
(IP), is measured with a resolution of approximately
op = (15+29/py) pm, where pr is the component of
the momentum transverse to the beam, in GeV/c. Different
types of charged hadrons are distinguished using informa-
tion from two ring-imaging Cherenkov detectors [13].
Photons, electrons and hadrons are identified by a calo-
rimeter system consisting of scintillating-pad and pre-
shower detectors, an electromagnetic and a hadronic
calorimeter. Muons are identified by a system composed
of alternating layers of iron and multiwire proportional
chambers [14]. The online event selection is performed by a
trigger [15], which consists of a hardware stage (L.0), based
on information from the calorimeter and muon systems,
followed by a software stage, which applies a full event

reconstruction. The software stage employs a multivariate
algorithm [16,17] to identify secondary vertices consistent
with the decay of a b hadron.

Simulation is required to model the effects of the detector
acceptance and the imposed selection requirements. In the
simulation, pp collisions are generated using PYTHIA [18§]
with a specific LHCb configuration [19]. Decays of
unstable particles are described by EvtGen [20], in which
final-state radiation is generated using PHOTOS [21]. The
interaction of the generated particles with the detector, and
its response, are implemented using the GEANT4 toolkit [22]
as described in Ref. [23]. The underlying pp interaction is
reused multiple times, with an independently generated
signal decay each time [24]. Simulated Eg — Efz~ and
Ag — Az~ decays are generated separately for each of
the three data-taking years: 2016, 2017, and 2018. The
simulation reflects the running conditions specific to each
year. These conditions mainly account for adjustments in
the hardware and software trigger thresholds, which are
modified to accommodate variations in the instantaneous
luminosity.

ITI. CANDIDATE SELECTION

Signal E) (AY) candidates are formed by fitting a
Ef — pK~zt (Af - pK~z") candidate decay with a 7~
candidate to a common vertex. Hereafter, the notation H,
and H, refers to the b and c baryons. All final-state parti-
cles from the H, baryons are required to have trajectories
that are significantly detached from all PVs in the event,
characterized by the quantity y%, which is defined as the
difference in the vertex-fit y* of a given PV reconstructed
with and without the particle in question. The final-state
hadrons are also required to have particle identification
(PID) responses that are consistent with the decay hypoth-
esis. The H,. candidates are required to be well separated
from all PVs in the event, have good decay-vertex fit
quality, and have mass, M(pK~z*t), within 15 MeV/c?
(25 MeV/c?) of the known E! (Al) baryon mass mz:
(ma+) [25], which corresponds to about 2.5 (3.5) times
the mass resolution. The H, decay time must satisfy
=02 <tz: <50ps (0.5 <1y+ <2.5ps), where the
lower bound accounts for the decay-time resolution, and
the upper bound is approximately ten times the known life-
time [25]. The decay time of the H, (H,) baryon is
obtained using t = d %, where d, M and p are the measured

decay length, mass and total momentum of the H,. (H})
baryon. The H,, decay vertex is required to have a good fit
quality and be well separated from all PVs in the event. The
PV with the smallest y7, is assigned as the production point
of the H,, candidate from which the decay time is measured.

Mass vetoes, in combination with additional PID
requirements, are used to suppress cross-feeds from mis-

identified D) —» K*K"n*, D" — D°(K*K™)z", and
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DT — K~ztn" decays mimicking Al — pK~z™" decays,
as well as ¢p > K"K~ decays in which a K* meson is
misidentified as a proton. These vetoes reduce the back-
ground in the A) and E) samples by approximately 12%
each, while retaining about 98.5% of the signal.

Signal H,, candidates are divided into two subsamples
based on the association of specific hardware triggers with
reconstructed particles. The first category, “triggered on
signal” (TOS), contains those candidates in which one or
more of the final-state hadrons from the signal decay are
associated with a positive LO trigger decision from the
calorimeter. The second category, “triggered independently
of the signal” (TIS), represents the case where a positive LO
trigger decision is due to other particles in the event [26].
For a given event, both the TOS and TIS requirements may
be satisfied, in which case the event is classified as TOS.
The TOS candidates tend to have larger pr than the TIS
candidates due to the high energy transverse to the beam-
line that is required by the hadron trigger. Signal candidates
are required to be in one of these two categories, which
comprises 96% of the H,, signal decays selected by any LO
trigger in the data. At the level of the software trigger, the
signal candidates are required to satisfy the requirements of
the topological trigger, detailed in Refs. [16,17].

A. Simulation corrections

A set of weights and corrections are applied to the
simulation to account for imperfect modeling of the signal
decays and the detector response. The weights that are
applied to the simulation correct for the H, decay kin-
ematics, the Ag baryon lifetime, the (pr,7) spectra of the
H, baryons and the fractions of TOS and TIS events.
Weights to account for differences in the H, decay kine-
matics are obtained from the ratio of the two-dimensional
mass distributions of M(pK~) versus M(K~z") in back-
ground-subtracted data relative to those obtained from
simulation samples. The AY lifetime weight accounts for
a small difference between the value of TAQ used in the

simulation (1.451 ps) and the known value of 1.468 ps [25].
The (pr,n) weights (wy;,) for H,, are obtained by taking the
ratio of the background-subtracted signal distributions in
data to the corresponding distributions in simulation,
separately for each LO trigger category. Lastly, TIS/TOS
weights are then applied to the simulation so that the
fractions of TOS and TIS events match those in the data.
The pt and 5 spectra of background-subtracted data [27]
and simulation with and without the kinematic weights are
compared in Fig. 1, showing improved agreement between
the data and simulation after the correction is applied.

In addition to the weights, a correction is applied to the
2017 and 2018 simulations to account for differences in the
IP resolution and in the y? distributions from the vertex fit
between data and simulation, as described in Ref. [7]. Small
adjustments are made to the y3, corrections based on finer

binning in # and momentum to further improve the
agreement, as shown in Fig. 2 for the proton from
A) — A7~ decays in 2018 data and simulation. A similar
level of agreement is obtained for the kaon and pions.
The same corrections are applied to the E) — Efz~
decay mode.

The PID response for the final-state hadrons is calibrated
using large samples of D*' — D°(K=z")z* and
Ag — AJn~ decays [28], where no PID requirements are
imposed. Using the calibration data, the PID response for
each hadron type is parametrized as a function of its
transverse and total momentum, as well as the track
multiplicity in the event [29]. The PID response of each
hadron in simulated signal decays is updated to use the
response obtained from these calibration data, sampled
from the relevant PID probability distribution. All PID
requirements applied to the simulated signal decays use
these calibrated values.

B. Multivariate selection

To suppress background caused by random combina-
tions of reconstructed particles, particularly in the Z) decay
mode, a gradient-boosted decision tree (BDT) classifier
[30,31] is employed. The training variables of the AY (Z)
BDT classifier include the H, decay vertex-fit y*> and
cos(Bpy ), where Opy is the angle between the H, momen-
tum vector and the vector that connects the PV and H,
decay vertex; the H, decay vertex-fit y> and the H, baryon
decay time; and for each final-state particle, the p, pr, ;(IZP
values and a PID variable providing a measure of the
likelihood that the PID information is consistent with the
particle hypothesis [28].

The signal distributions are taken from simulated signal
decays with all weights applied. The background sample
for the & (Ag) mode is taken from the high-mass sideband
region, 5900-6100 MeV/c? (5750-5950 MeV/c?), after
all selection criteria are applied. For the E) decay, the &/
mass requirement is relaxed to include candidates within
30 MeV/c? of the known E mass [25] to increase the size
of the background sample. A loose requirement is applied
to the BDT algorithm output, which provides a signal
efficiency of about 99%, while suppressing the combina-
torial background by a factor of four (three) for the A) (Z)
decay mode. After the BDT requirement, less than 1% of
events have more than one H, candidate, and all candidates
are retained [32].

C. Fits to the mass distributions

The mass spectra from the full sample for selected
candidates are shown in Fig. 3, along with the results of
binned extended maximum-likelihood fits [33]. Each mass
spectrum is described by the sum of a signal function
and three background shapes. The signal-mass shapes
are parameterized by the sum of two Crystal Ball
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FIG. 1. Comparison of the (left) pr and (right) n spectra between background-subtracted data and simulation (Sim.), before

(red dashed line), and after (blue line) the kinematic and TOS/TIS weights (wy;,) are applied. The top row shows the distributions for the

Ag decay mode and the bottom shows those for the Eg mode.

functions [34] with a common peak position. The signal
shape parameters are fixed to the values obtained from
simulation, except for the peak position and an overall scale
factor, which accounts for a small difference in the mass
resolution between data and simulation. In fits to the data,
the resulting scale factor is about 1.10, which is close to the
value obtained for the measurement of the E, baryon
lifetime [7].

The mass shapes of misidentified H, — H_.K~ decays
are also described using the sum of two Crystal
Ball functions [34], with shape parameters fixed to the
values obtained from simulated A) - AFK~ decays.
Taking into account the ratio of branching fractions
B(A) - AYK™)/B(A) - Afz~) [25] and the relative
selection efficiency, it is estimated that the yield fraction
N(H, - H.K")/N(H, — H.n") is (3.1 £ 0.6)% for the
AY mode, and (3.1 £ 0.9)% for the Z) decay. An additional

20% relative uncertainty is included for the E) mode to
account for an assumption that the relative branching
fraction between the Cabibbo-suppressed and Cabibbo-
favored mode is equal to that of the A baryon [25]. These
fractions are constrained in the fit with Gaussian priors.
Toward the lower edges of the mass distributions there are
small contributions from partially reconstructed b -hadron
decays with a missing pion or photon(s). The partially
reconstructed background is modeled with an Argus
shape [35] convolved with a Gaussian resolution function.
The shape parameters are obtained from a fit to the data
in a wider mass region, and then fixed to those values in
the default mass fits. The combinatorial background is
described by an exponential function with the shape
parameter free to vary in the fit. The E) and A signal
yields for each LO category and both LO categories
combined are given in Table I.
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FIG. 3. Mass spectra for (left) Ag — Az~ and (right) Eg — Bz~ candidates in the data. The fit results and projections from the

different components, as described in the text, are also shown.

IV. DETERMINATION OF r,

The determination of the lifetime ratio r, requires the
ratio of signal yields and the ratio of selection efficiencies,
as shown in Eq. (1). The yields N[E) — Efz~|(r) and
N[AY - Afn~](t) are determined by fitting the combined

TOS + TIS H, mass spectra in decay-time bins, ranging
from 0.4 to 10.0 ps. Specifically, the bin widths are 0.2 ps
from [0.4,1.8] ps, 0.4 ps from [1.8,3.0] ps, 0.5 ps from
[3.0,4.0] ps, and one bin each from [4.0,5.0], [5.0,7.0],
and [7.0, 10.0] ps. The mass fits are performed as described
previously, where the signal shape parameters in each
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TABLE I. Signal yields by hardware trigger category for Ag
and Z9 decays for the total 20162018 dataset after all selection
requirements. Each yield is obtained from an independent fit to
the respective mass spectrum.

b baryon TOS TIS TOS + TIS
) (x10%) 10.1 £0.1 8.1+0.1 18.1£0.2
A) (x10°) 520.7+£0.9 408.2+0.8 929.1£1.2

decay-time bin are obtained from the corresponding fit
to the simulated signal decays in the same decay-time
bin, with all weights applied. For the &, mode, the mass-
resolution scale factor is constrained by a Gaussian prior to
the value obtained from the fit to the full data sample. The
independence of the decay-time resolution on decay time is
validated with simulation. All signal and background yields
are free parameters in the fit for each decay-time bin. The
yields of AY and EY baryon decays as a function of the
decay time are shown in Fig. 4 (left), along with the ratio of
yields, N(E))/N(A)).

The selection efficiencies for decays within the LHCb
acceptance are obtained from simulation, corrected for
data-simulation differences as detailed in Sec. Il A. The
resulting efficiencies versus decay time are shown in
Fig. 4 (right). The A) and Z) signal efficiencies show a
steep rise from zero decay time, primarily due to the y7
requirements in the trigger and selection. For the lifetime
determination, the H,, decay time is required to be larger
than 0.4 ps. As shown in the bottom plots of Fig. 4, the
increase in the yield ratio N(Z9)/N(AY) at low decay time
trends in the opposite direction to the ratio of selection
efficiencies e(A))/e(EY), as one would expect based on the
longer E/ baryon lifetime compared to that of the A}
baryon.

The product of the yield and efficiency ratios shown
in Fig. 4 (bottom) gives R(z), and the result is shown in
Fig. 5 (top). The results of a fit to an exponential function
are also shown, yielding 1= (2.546.4) x 1073 ps7!,
with a y? per degree of freedom of 1.04. The uncertainties
shown are due to the finite signal yields in the data. From
this value, the relative lifetime and Eg lifetime are com-
puted to be

7, = 1.004 £ 0.009,
7z = 1.473 £0.014 ps,

where the uncertainties are statistical only.

Figure 5 (bottom) compares the EY baryon decay-time
spectrum in background-subtracted data to that of the
simulation weighted to represent the measured Eg lifetime.
The simulation using the fitted lifetime provides a good
description of the spectrum observed in the data.

V. CROSS-CHECKS AND SYSTEMATIC
UNCERTAINTIES

A number of cross-checks are performed, where the data
are separated into statistically independent subsamples, and
the r, value is measured in each of these subsamples. The
subsamples are partitioned according to (a) data-taking
year, (b) TOS and TIS, (c) polarity of the LHCb magnet,
(d) number of tracks per event (< 150 or > 150), and
(e) number of primary vertices (nPV =1 or nPV > 2). In
all cases, the r, values are statistically consistent with each
other. Among the 11 subsamples, the largest deviation from
the overall average is about 1.26.

Several sources of systematic uncertainty are considered
and shown in Table I, along with their associated values.
For each of the sources, unless otherwise indicated, the
systematic uncertainty is assessed by making a change to
the default method, and assigning the relative change in r,
with respect to the baseline value as the systematic
uncertainty. The total systematic uncertainty is obtained
from the quadrature sum of the values from each individual
source.

The systematic uncertainty due to the finite simulated
sample sizes is obtained by performing 1000 alternative fits
for r,, where in each fit the relative efficiency in each bin is
fluctuated by its uncertainty according to a Gaussian
distribution. The standard deviation of the 1000 alternative
fits is assigned as the systematic uncertainty.

The sensitivity to the signal shape model is assessed by
using an alternative signal model composed of the sum of a
Bukin [37] and a Gaussian function with a common peak
value. As in the baseline fit, the parameters are determined
from simulation and fixed in the mass fits, apart from a
scaling of the resolution and the peak mass value. Similarly,
the uncertainty due to a specific choice for the combina-
torial background model is estimated by redoing the
analysis using a third-order (second-order) Chebyshev
polynomial for the A9 (£)) mass fits instead of an
exponential function.

In the baseline fit, background from the unobserved
decay B — Bz~ with " — Ely, has been neglected. In
one model calculation [38], the ratio of partial widths is
small, T'(E, - E7)/T(E, - E.x) ~6.3%. The frac-
tional contribution is taken to be (5.3 +0.6)%, which
includes a correction for the fraction of decays in the fit
range. The shape of this partially reconstructed background
is parameterized using RAPIDSIM [39] and included in the
mass fits with the fractional contribution constrained by
Gaussian prior to the value above. The newly obtained Eg
signal yields lead to a modified value of r,, and the relative
change from the baseline result is assigned as the system-
atic uncertainty.

For the efficiency determination, the reconstructed signal
decays in the simulation are required to be truth-matched
with the generated signal decays. In about 7% of cases, this
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FIG. 4. Left: decay time dependence of the signal yields divided by the bin width for the (top) A mode, (middle) EY, and (bottom) the
ratio N (E(b)) /N (Ag). Right: decay time dependence of the selection efficiencies for the (top) A(b) mode, (middle) Eg mode, and (bottom)
the ratio £(AY)/e(E)), obtained from the weighted simulation. The uncertainties shown are due to the finite number of events in the data

and simulation samples.

association fails due to having too few hits on the
reconstructed tracks that match to the true hits of each
final-state particle. The potential impact of the truth-
matching requirement is assessed by removing the match-
ing requirement entirely for the efficiency determination.

The fits are binned extended maximum-likelihood
fits, and the baseline bin width is 5.0 MeV/c? for both
the AY and E) mass fits. In an alternative set of fits, the

corresponding bin widths are reduced to 1.0 MeV/c? and
2.5 MeV/c?, the fits are redone, and the relative difference
is assigned as a systematic uncertainty. To study the effects
of the binning in decay time, the number of decay-time bins
is increased from 17 to 24. The mass fits in the narrower
decay-time bins are repeated, leading to a new set of data
points for R(z). The relative change from the baseline result
is assigned as a systematic uncertainty.
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FIG. 5. Top: efficiency-corrected yield ratio R(¢) as a function

of the decay time. The red line shows the fit result, and the gray
band shows the confidence interval at one standard deviation (o).
The points are placed along the time axis at the average within the
bin [36], assuming a decay-time spectrum that is exponential with
an effective lifetime of 1.47 ps. Bottom: decay-time spectrum of

—

E) signal decays, along with the simulation using the best-fit
lifetime of 1.473 ps.

The BDT performances in data and simulation do not
match perfectly for the signal and normalization modes.
Since the BDT uses decay-time biasing variables, mainly
X3, differences in the BDT output could be indicative of
an imperfect modeling of such input variables and their
correlations with other input variables. To assess the
potential impact, the ratio of the BDT response in back-
ground-subtracted data [27] to simulation is obtained, and
used as an additional weight in the determination of the
efficiencies ¢[H;, — H.n~|(t). The resulting fractional
change in r; is assigned as a systematic uncertainty.

Due to the small value of 4 and the precisely known AY
baryon lifetime, TA) = 1.468 £+ 0.009 ps [25], the system-
atic uncertainty in r, is negligible. The total systematic
uncertainty on r, is 0.58%, which is subdominant com-
pared to the statistical precision of 0.94%.

TABLE II. Sources and values of the relative systematic
uncertainty on the lifetime ratio measurement.

Source Value (%)
Simulated sample size 0.31
Signal shape 0.28
Background shape 0.02
EY — Elf 7z~ background 0.15
Truth matching 0.03
Bin width in mass 0.10
Bin width in time 0.06
BDT requirement 0.36
AY lifetime 0.00
Total 0.58

VI. RESULTS AND SUMMARY

From a pp collision data sample corresponding to an
integrated luminosity of 5.4 fb~!, the LHCb collaboration
measures the ratio of lifetimes of the Eg baryon relative to
that of the A) baryon to be

Run2 — 1,004 4 0.009 4 0.006,

where the uncertainties are statistical and systematic,
respectively. Multiplying this ratio by the known Ag baryon
lifetime, the Y baryon lifetime is found to be

7RUN2 = 1.473 4 0.014 4 0.009 + 0.009 ps,
b

where the last uncertainty is due to that of the A) baryon
lifetime.

The value of r; is consistent with and about two times
more precise than the value 1.006+0.018 £0.010
obtained using Run 1 data [8]. The two results are
combined taking only the finite sample sizes of the
simulated samples as uncorrelated. The rest of the system-
atic uncertainties are taken to be 100% correlated.
Using the BLUE package [40], the Run 1-2 average
values are

r. = 1.004 £ 0.008 £ 0.005,
T = 1.475 £ 0.012 £ 0.008 £ 0.009 ps.

This corresponds to a precision on the lifetime ratio of 1%,
which represents an improvement on the Run 1 value by
about a factor of two. The measured value is in agreement
with the prediction from the heavy-quark expansion, of
rHQE — 1,002 +0.023 [3]. This prediction only accounts
for the decay width of the b quark and higher-order
corrections. Decays of the E baryon involving the weak
s — uiid transition have been observed by the LHCb
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collaboration, with branching fraction B(E; — An~) ~1%
[41]. Similar decays are expected for the Eg baryon [42,43],
which would reduce the central value of the theoretical
prediction by about 0.5%. After applying this correction the
theoretical calculation would still be in agreement with the
measured r, value.
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