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Abstract
We study the decays of the charmonium resonanigs and(3686) to the final state€ =+, ¥(1385)F %(1385)* based on a single
baryon tag method using data sampleg2#3.7 £ 1.4) x 10° J/+ and (106.4 £ 0.9) x 10° (3686) events collected with the BESIII
detector at the BEPCII collider. The decay3686) — X (1385)T(1385)* is observed for the first time, and the measurements of the
other processes, including the branching fractions andlanglistributions, are in good agreement with, and muchenpoecise than, the

previously published results. Additionally, the ratiB&B686) 2= _21)  B(b(3686) 5 3(1885) _S(1885) 1) 5 B(3686) - D(1385) | D(1385) ) grg

B(J/p—E—=T) ' B(J/¢p—x(1385)— 2(1385)T) B(J/¢—%(1385)1 3(1385)~)
determined.
PACS numbers: 12.38.Qk, 13.25.Gv, 23.20.En
I. INTRODUCTION beam direction in theete™ center-of-mass (CM) system

and « is a constant. Various theoretical calculations based

. . on first-order QCD have made predictions for the value of
The study ofy) [in the following, ¢ denotes both charmo- ', the prediction of Claudsoet al. [10], the baryon

i ionine+e— anni- . { :
nium resonanceg/« andy(3686)] productionine™e™ anni-  acsis taken into account as a whole, while the con-

hilation and the subsequent two-body hadronic decays of th§tituent qguarks inside the baryon are considered as mass-

¢, such as baryon-antibaryon decays, provide a unique OPPYsss when computing the decay amplitude. The prediction

tunity to test quantum chromodynamics (QCD) in the pertury,, carimalo 1] takes the mass effects at the quark level
bative energy regime and to study the baryomc prop_em]e§[ into account. Experimental efforts are useful to measure
These decays are expected to proceed via the annihilation @in order to test the hadron helicity conservation rule and

ccinto three_ g_Iuons or avirtu:_:tl photon. This ”?00'6' als_o IeadsStudy the validity of the various theoretical approaches. |
to the prediction that the ratio of the branching fractiofis 0 yhe previous experiments, the angular distributions ara-me

‘1‘/) doecays"to a specific final state should follow the so-calle ured with a few decays, such @$3686) — pp [17] and

12% rule” [2] J/¢ — BB [pp, AA, X050, 5-=F, £(1385)5(1385)] [8,
B(y(3686) — hadrong  B(1(3686) = efe™) 13-15. Among them, the angular distributions for the
B(J/iw — hadrons ~ B(J/¢Y —ete) 12%, J/p — E7ET,3(1385)FE(1385)* decays are determined

1 with a low precision, while for the decayg3686) — =~ =T,

where the branching fractions probe the ratio of the wave-(1385)T%(1385)* have not yet been measured.

functions at their origins for the vector ground stale) and In this paper, we report the most precise measurements of
its first radial excitation)(3686). This rule was first observed the pranching fractions and angular distributions for tee d

to be violated in the process — pm, which is known as the caysy — Z-=T, 2(1385)F%(1385)* based on(223.7 +

“pr puzzle,"and was subsequently further tested in a wide var 4) x 109 J/4 [17) and (106.4 = 0.9) x 10° (3686) [1§]

riety of experimental measuremen [Recently, a review of  eyents collected with the BESIII detector at BEPCII.
the theoretical and experimental resultsdoncluded that the

current theoretical explanations are unsatisfactorye@safly

for the baryon pair decays @f mesons. Therefore, more ex-

perimental measurements on baryon-antibary®B) pair fi- |- BESIIl DETECTOR AND MONTE CARLO SIMULA-

nal states, e.gpp, AA, £5, =2, ¥(1385)5(1385), in the de-  TION

cays ofy are desirable. To date, the branching fractions of

the decays) — =~ andJ/¢ — X(1385)73(1385) BEPCII is a double-ring e~ collider that has reached a

were previously measured with a |O\$:V precisiéry], and the peak luminosity of about.5 x 1032 cm~2s~! at a CM energy

decayy(3686) — X(1385)71(1385)™ has not yet been ob- ¢ 3 773 Gev. The cylindrical core of the BESIII detector

served. consists of a helium-based main drift chamber (MDC), a
By using hadron helicity conservation, the angular distri-plastic scintillator time-of-flight (TOF) system, and a (d)

bution for the process™e~ — 1 — BB can be expressed electromagnetic calorimeter (EMC), which are all enclosed

as in a superconducting solenoidal magnet with a field strength
AN of 1.0 T. The solenoid is supported by an octagonal flux-
T(cosd) ™ 1+acos?6, (2)  return yoke with resistive plate counter modules intereav

with steel as muon identifier. The acceptance for charged
whered is the angle between the baryon and the positronparticles and photons is 93% ovér stereo angle, and the



charged-particle momentum resolution at 1 Gel/ 0.5%,  Mz- /5(1385) IS the nominal mass &~ or X(1385) from
the photon energy resolution at 1.0 GeV is 2.5% (5%) in thé®?DG [3].
barrel (end caps). More details about the apparatus can be

E+ or S £
found in Ref. 1.9, The partner oE™ or X(1385)> is extracted from the mass

recoiling against the selected A system,

The response of the BESIII detector is modeled with recoil __ _ 9 =2
Monte Carlo (MC) simulations using a framework based on M=y = \/(ECM Ersn)* = oz 3)
GEANT4 [20, 21]. The production ofy resonances is simu- .
lated with thexkmc generator?2], while the subsequent de- WheréEx=, andpr=, are the energy and the momentum of
cays are processed WaTGEN [23] according to the branch- the selected ™ A system, respectively, anfdc is thee e~
ing fractions provided by the Particle Data Group (PD&) | CMegrergy. Figurd shows the scatter plots 8f/+, versus
and the remaining unmeasured decay modes are generathfh=a for the J/¢ and¢(3686) data samples. Clear accu-
with LUNDCHARM [24]. To determine the detection efficien- Mulations of events are found for the signalsjof» =~=*
cies foryy — Z-2T, £(1385)F5(1385)%, one million MC (2(1385)“FE(13$5)¢)dgcays. To.deter_rmne the signal yields,
events are generated for each mode, corresponding to saffie mass ofr ™A is required to be in the interval.312, 1.332]
ples abou0 ~ 50 times larger than expected in data. The GeVic? for J/y — =7E=7, and[1.308,1.338] GeVic? for
events are generated for each channel with our measured ai(3686) — =~ =, respectively, while we requiré/, =, —
gular distribution parameter, which we will introduce irtaie ~ Ms(13s5)%| < 0.035 GeVic? for ¢ — %1(1385)F%(1385)*.
later; the= andX(1385) decays in the signal modes are sim- For the decay)(3686) — =~ =% (3(1385)7X%(1385)"), a
ulated inclusively according to the corresponding bramghi further requirement ofds'ec®" — M ;| > 0.005 GeVic? is
fractions taken from PDGJ]. applied to suppress the backgroun®686) — w+n~J/,
where theM ™! is the recoil mass of alk* 7~ combina-
tion, andM ;,,, is the nominal mass af /¢ according to the
PDG .
Ill.  EVENT SELECTION

The selection ofy — E_E+, 2(1385):':2(1385)i IV. BACKGROUND STUDY
events via a full reconstruction of bof (X(1385)F) and
=+(2(1385)*) baryons suffers from low reconstruction ef-
ficiency. To achieve a higher efficiency, a single baryon Data collected at center-of-mass energies of 3.08 GeV (300
=~ (2(1385)F) tag technique, which does not include nb~! [17]) and 3.65 GeV (44 pb' [18]) are used to esti-
the antibaryon mode tag, is employed to select the signahate the contributions from the continuum processes —
eventsyy — =~ =T (X(1385)T(1385)%), where only the Z=~=T,%(1385)T%(1385)*. After applying the same event
=7(X2(1385)F) is reconstructed in its decay to" A with the  selection criteria, only a few events survive, which do woirf
subsequent decay — pm—. Thus, we require that the events any obvious peaking structures around Hie or ©(1835)*
contain at least one positively charged and two negativelgignal regions in the correspondingq! distribution. The
charged tracks for thE =" (X(1385) X(1385)") channel scale factor between the data/dB686) peak and that at 3.65
and two positively charged and one negatively charged trackeV is 3.677, taking into account the luminosity and CM en-
for the ©(1385)*X(1385)~ channel. Only tracks that are re- ergy dependence of the cross section. This implies that the
constructed in the MDC with good helix fits and within the backgrounds from continuum processes are negligible.

angular coverage of the MDG dos 0| < 9'93’ _whereo 'S thg The contamination from other background sources is stud-
polar angle with respect to the” beam direction) are consid- . . .
ed by using MC simulated samples of geneticdecays

ered. Information from the specific energy loss measured i .
MDC (dF/dx) and from TOF are combined to form particle rtkha_t contain the same number_ of events as o!ata. After ap-
) o ' plying the same event selection criteria, it is found that
identification (PID) confidence levels for the hypothesea of the channels//v — with o EE, Jj —
pion, kaon, and proton, respectively. Each track is assigne Ve e -

; o 7~ AX(1385)T (the branching fraction is preliminarily de-
to the particle type that corresponds to the hypothesistivith termined with the data based on an iterative method), and

highest confidence level. Events with at least two charged pi = . :
_ J/ — %(1385)7%(1385)% are potential peaking back-
F -
ons ¢r—nF) and at least one protop) are kept for further grounds forJ /¢ — =~ =*. According to MC simulations of

analysis. these backgrounds, their yields are expected to be nelgligib
In order to reconstruck baryons, a vertex fit is applied to after normalization to the total number #f¢> events. For the
all pr— combinations; the ones characterized\gy < 500  J/¢ — X(1385)T%(1385)* decay, backgrounds are found
are selected. The invariant mass of e pair is required  to beJ/v — 7FAX(1385)%, J/v» — Z(1530) =+ + c.c.
to be within 6 MeV£? of the nominalA mass. Subsequently, and.J/¢y — Z(1530)°Z° + c.c.. For they(3686) — =~ =*
candidates foE~ andX(1385)F baryons are built by com- decay, dominant backgrounds come frgif8686) — vx..s,
bining all reconstructed with anotherr. The combination x.; — Z~ =", and(3686) — (1385)~%(1385)*, which
with the minimum| M.y — Mz /5 (1385)+ | iS selected, where  are expected to populate smoothly in tmgfff%' spectrum.

4
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FIG. 1. Scatter plots oM .+ , versusM;icX“ for (a, ¢).J/v and (b, d)y»(3686) data. The solid boxes are for tEe = signal region, and
the dashed boxes are for th¢1385)T £ (1385)* signal region.

For thew)(3686) — %(1385)T%(1385)* decay, the surviv- The branching fractions are calculated by
ing backgrounds mainly come from the proceg8686) —
7T+7T7J/1/J. Nobs.

Nw'e’ (4)

Bl — X] =

where X stands for the€~=% and X(1385)7%(1385)* fi-
nal states,e denotes the detection efficiencies taking into
V. RESULTS account the product branching fraction of the tag mode of
' =7(X(1385)T) decay and the values of measured in this
analysis,Nops. is the number of signal events from the fit, and
: i Ny is the total number off /¢ or ¢)(3686) events 17, 18].
A Branching fraction Tz;bblel summarizes the némber o(f obs)erved signal events,
the corresponding efficiencies, and branching fractionthi®
The signal yields fors — Z-2+, ¥(1385)75(1385)* ;/;::?usn?ecays of this measurement with the statistic uncer
are determined by performing an extended maximum like- y only.
lihood fit to M spectrum. In the fit, the signal shape
is represented by a simulated MC shape convoluted with a
Gaussian function taking into account the mass resoluffend ~ B. Angular distribution
ference between data and MC. The backgriund shapes for
1 — ETET andq(3686) — 3(1385)F3(1385)* are repre- .
sented by a second-order polynomial function since the-peal% Thgnfgarlr%?r? Os Ig)a:sttrjse i'grggcf?tytgr?geesesedsisat‘:ﬁ)jt)i(é;a;ted
ing backgrounds are found to be negligible and the remain.-ytﬁe ranae gf ® to O% The cos dist?ibutions are di-
ing backgrounds are expected to be distributed smoothly ivided int098 equidistant i.nt.ervalsc;)(;r the DrocesS6s6
M In the decay// — £(1383)7£(1385)%, the peak- V1ded N0 eduldistant i for the process6as) —
ing background is found to be significant and is included é th (1385)3:(1385)> and into 16 intervals for the other four
fit. The shapes of the peaking backgrounds are represented gﬁcay modes.
the individual shapes taken from simulation, and the corre- The signal yield in eactos 6 bin is obtained with the afore-
sponding number of background events is fixed accordinglynentioned fit method. The distributions of the efficiency-
The remaining backgrounds are described by a second-ordeorrected signal yields together with the curves of the &t ar
polynomial function. Figur@ shows the projection plots of shown in Fig.3. Thea values obtained from the fits based on
M for op — 2~ =+ andX(1385)F£(1385)%. Eq. () are summarized in Table
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FIG. 2. Recoil mass spectra of A andntA. (a) J/¢ — 2~ =%, (b) J/v — X(1385)” £(1385), (c) J/1» — %(1385)"5(1385) ",
(d) (3686) — =~ =T, (€)1 (3686) — X(1385) £(1385)" and (f)¢(3686) — X(1385)" £(1385)~. Dots with error bars indicate the
data, the solid lines show the fit results, the dashed lirefoaithe combinatorial background, and the hatched hiatograre for the peaking

backgrounds.

TABLE I. The number of the observed eveiifss, efficiencies, a values, and branching fractiofisfor vy — Z~ 27, 2(1385):Fi)(1385)i.

Only statistical uncertainties are indicated.

Channel Nobs. (%) a B(x10~7%)

JjYp - = BT 42810.7 £ 231.0 18.40 £0.04 0.58 & 0.04 10.40 & 0.06
J/p — 2(1385) 7 2(1385) " 42594.8 4 466.8 17.38 +0.04 —0.58 + 0.05 10.96 & 0.12
J/p — $(1385)T£(1385) 52522.5 +595.9 18.67 & 0.04 —0.49 & 0.06 12.58 £0.14

¥(3686) — =~ =T 5336.7 £82.6 18.04 £0.04 0.91+£0.13 2.78£0.05

¥ (3686) — X(1385)

(1385)" 1374.5+£97.8 15.124+0.04 0.6440.40 0.85=+0.06

)
(3686) — $(1385)* £(1385)"  1469.9 +94.6 16.45+0.04 0.35+0.37 0.84+0.05

VI. SYSTEMATIC UNCERTAINTY

A. Branching fraction

Systematic uncertainties on the branching fractions are
mainly due to efficiency and resolution differences between

data and MC. They are estimated by comparing the efficien- 2.

cies of tracking, PIDA and=" reconstruction, and thet A
mass window requirement of the reconstrucEel(1385) )
between the data and simulation. Additional sources of sys-
tematic uncertainties are the fit range, the backgroundeshap
the angular distributions, and the mass shiftliff$=¢"". In
addition, the uncertainties of the decay branching fractiof
intermediate states and uncertainties of the total number o
events are also accounted for in the systematic uncertaitity

of the systematic uncertainties are discussed in detaiibel 3.

1. The uncertainties due to the tracking and PID efficien-
cies of ther originating fromX(1385) decays are in-

vestigated with the control samplg/yy — pprntm—.

It is found that the efficiency difference between data
and MC is 1.0% per pion for track reconstruction and
PID, respectively, taking into account the relative low
momentum. These differences are taken as systematic
uncertainties.

The uncertainty of the\ reconstruction efficiency in
3(1385) decays is estimated using the control sample
1 — Z-ZT. A detailed description of this method can
be found in P5]. The differences of\ reconstruction
efficiency between data and MC are found to be 3.0%
and 1.0% in theJ/+¢ and1(3686) decay respectively,
which are taken into account as systematic uncertain-
ties.

The = reconstruction efficiency, which includes the
tracking and PID efficiencies for the pion from tEele-
cay and the\ reconstruction efficiency, is studied with
the control sampleg — =~ =* reconstructed via sin-
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FIG. 3. Distributions ofcos@ for the signals of (a)J/¢y —
E2Y, () Jy — X(1385)"£(1385)t, (¢) J/v —
¥(1385)1£(1385) 7, (d) %(3686) — E"Z=T, (e) ¥(3686) —
¥(1385) £(1385)" and (f) v(3686) — X(1385)7%(1385).
The dots with error bars indicate the efficiency-correctagha
yields in data, and the curves show the fit results.

gle and double tag methods. The selection criteria of

the charged tracks, and the reconstructiom\cdnd =

candidates are exactly the same as those described in
Sec.lll. The=" reconstruction efficiency is defined as
the ratio of the number of events from the double tag
Z~Z=7 to that from the single tag. The difference in the

= reconstruction efficiency between data and MC sam-

ples is taken as the systematic uncertainty.

4. Fory — X(1385)~%(1385)™, a strict requirement for
the mass window off TA with 1 o level is applied to

9.

10.

suppress backgrounds, where the widthf the charged
3(1385) mass i35 ~ 40 MeV [3]. We vary the nom-

inal requirements by- 10 MeV/c? and take the differ-
ence between the data and the MC as the systematic un-
certainty due to mass window aff A. For the= chan-
nels, the systematic uncertainty due to mass window of
7T A is estimated to be negligible.

. In the fits of theM"%}! spectrum, the uncertainty due

to the fit range is estimated by changing the fit range by
+ 10 MeV/c2. The differences of the signal yields are
taken as the systematic uncertainties.

. The uncertainty related to the shape of nonpeaking

backgrounds, which is described by a second-order
polynomial function in the fit, is estimated by repeat-
ing the fit with a first or a third-order polynomial. The
largest difference in the signal yield with respect to the
nominal yields is taken as the systematic uncertainty. In
the decay//v — %(1385)FX(1385)%, the uncertainty
related to the peaking background is estimated by vary-
ing the normalized number of background eventgdy
The signal yield changes are taken as the systematic un
certainty related to the peaking background. The total
uncertainty related to the background are obtained by
adding the individual contributions in quadrature.

. The uncertainty in the detection efficiency due to the

modeling of the angular distribution of the baryon pairs,
represented by the parameteris estimated by varying
the measured values bylo. The relative change in the
detection efficiency is taken as a systematic uncertainty.

. Due to the imperfection of the simulation of the mo-

mentum spectrum of the pion frof or 3(1385) de-
cays, a mass shifte2 MeV/c?) between data and MC

is observed in thel/™" spectrum for theJ/y de-
cays (the mass shift ig(3686) decay is negligible),
which may affect the signal yields since they are ob-
tained by fitting with the corresponding MC shape con-
voluted with a Gaussian function. To estimate the corre-
sponding effect, the shift of thi/"¢%" spectrum for the
simulated exclusive MC events is corrected, and then
the data are refitted with the same method as the nomi-
nal fit. The resulting changes in signal yields are taken
as the systematic uncertainty.

The uncertainties in the branching fractions of the
decays of the intermediate states, X(1385) and

A, are taken from PDG3] (0.8% forvy — Z~ =+
and 1.9% foryy — X(1385)T%(1385)%); they are
considered as systematic uncertainties.

The systematic uncertainties due to the total number of
J/v or ¢ (3686) events are determined with inclusive
hadronicy decays; they are 0.6% and 0.8% fdfy
and(3686) [17, 18], respectively.



The various contributions of the systematic uncertairgties VII. CONCLUSION AND DISCUSSION
the branching fraction measurements are summarized in Ta-

ble Il. The total systematic uncertainty is obtained by sum-

ming the individual contributions in quadrature. Using (225.3 + 2.8) x 10° J/4 and (106.4 £ 0.9) x
10% +(3686) events collected with the BESIII detector at

BEPCII, the branching fractions and the angular distribu-
tions foryy — Z~=* andX(1385)TX(1385)* are measured.

A comparison of the branching fractions andvalues be-
tween our measurements and previous experiments is sum-

Various systematic uncertainties are considered in the me&harized in TabledV andV, where the branching fractions
surement ofx values. These include the uncertainty of thefor ¥(3686) — (1385)¥5(1385)* and the angular distri-
signal yield in the differentos ¢ intervals, the uncertainty of butions fory(3686) — =~ =* andx(1385)75(1385)" are
cos 6 fit procedure, and the uncertainty related to the detectiof€asured for the first time. The branching fractions and an-
efficiency correction curve as function efs ¢ bin. They are ~ gular distributions for7/y» — =~=*, %(1385)¥3(1385)*
summarized in Tablél and are discussed in detail below. ~ and the branching fraction far(3686) — =~=" are in good

agreement and much more precise compared to previously
1. The signal yields in eachos interval are extracted Published results. The measuredalues are also compared
from the fit to the correspondinM;icg“ distribution. W_|th the_ predictions in theoretical modglis({ 11]._ A.S.In-
The sources of the systematic uncertainty of the sigdicated in Table/, most of our results disagree significantly
nal yield include the fit range, the background shape}"”th _th(_e theoretical predictions, which |m_pllesf that the\_/aa
and the mass shift in th&[reg?\ll distribution. To esti- Prediction of QCD suffers from the approximation that highe

mate the systematic uncertainty related to the fit rang@rder corrections are not taken into account. The thealetic
on M™% we repeat the fit to thé/[;ef‘[’j' by chang- models are expected to be improved in order to understand the

TFA? A . .
ing the fit range byt 10 MeV/c2. Then, thea values origin of these discrepancies.

are extracted by the fit with the changed signal yields, To test the “12% rule,the branching fraction ra-

B. Angular distribution

and the resulting differences to the nominalalues are i B(4(3686) »=_ E*), B(1(3686)—%(1385) " 5(1385) 1) and
taken as the systematic uncertainties. Analogously, th%(w(36863)(i/g(T3§;)i;)(1385)7)B(JWHE“?’%)*2(1385)”
uncertainties related to the background shape and the 577, 5sisss *s0sss )~ &€ calculated to b€26.73 +
mass shift in}/"e! distribution are evaluated with the 0.50 + 2.30)%, (7.76 & 0.55 + 0.68)% and (6.68 + 0.40 +
method described above. 0.50)%, respectively, taking into account common systematic

uncertainties. The ratios are not in agreement with 12%, es-

2. The systematic uncertainties related to the fit proce—pecially for the=—=+ mode.

dure of thecos@ distributions are estimated by re-
fitting thecos 6 distribution with a different binning and
fit range. We dividecosf into 8 intervals fory) —
E-=F, J/¢ — X(1385)TX(1385)F and 16 intervals  VIll. ACKNOWLEDGEMENTS
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TABLE Il. Systematic uncertainties on the branching fractmeasurements (%).

Source J/b — 1(3686) —
Mode E =T X(1385) %(1385)T £(1385)TL(1385)° = =7 2 (1385) %(1385)T x(1385)T %(1385)"
MDC tracking — 1.0 1.0 — 1.0 1.0
PID — 1.0 1.0 — 1.0 1.0
A reconstruction — 3.0 3.0 — 1.0 1.0
= reconstruction 6.6 — — 4.4 — -
Mass window ofr A  negligible 2.1 1.1 negligible 2.4 2.4
Fit range 0.2 2.3 15 0.2 3.5 15
Background shape 1.0 3.6 4.2 15 45 4.0
Angular distribution 1.0 2.0 15 1.2 3.0 2.6
Mass shift inM;chj{“ 2.0 1.0 0.5 negligible negligible negligible
Branching fraction 0.8 1.9 1.9 0.8 1.9 1.9
Total number ofy) 0.6 0.6 0.6 0.8 0.8 0.8
Total 7.1 6.5 6.2 4.9 7.4 6.2
TABLE Ill. Systematic uncertainties om value measurements (%).
Source J/b — 1(3686) —
Mode E-ET 2(1385)7X(1385)T X(1385)TX(1385)" = =T  %(1385)” %(1385)T X(1385)TX(1385)~
M fitting range 6.6 5.2 7.3 9.1 7.8 6.2
Background shape 5.7 5.2 5.9 7.7 28.0 11.0
Mass shift inM;?FCX“ 4.5 5.8 6.0 negligible negligible negligible
cos 6 interval 15 2.0 4.0 5.6 16.0 15.0
cos 0 fit range 5.3 10.5 8.2 6.6 25.0 20.0
Efficiency correction 6.9 5.1 5.5 5.4 6.1 6.7
Total 13.2 15.1 15.4 15.7 42.0 28.8

TABLE IV. Comparison of the branching fractions fgr — =~ =%, £(1385)T£(1385)% (in units of 10~*). The first uncertainties are
statistical, and the seconds are systematic.

Source J/p —

Mode =T S5(1385) S (1385)T 5(1385) 7 53(1385) ==

D(3686) —
$(1385) (1385)T %(1385)T £(1385)

=T

Thiswork  10.40 & 0.06 £ 0.74 10.96 £ 0.12 £ 0.71 12.58 £ 0.14 £ 0.78 2.78 £ 0.05 £ 0.14 0.85 £ 0.06 £ 0.06 0.84 + 0.05 £ 0.05
Markl [5] 14.00 £ 5.00 — — <20 — —

Markil [6]  11.40 £0.80 £2.00 8.604+1.80£2.20 10.34£24425 — — —
DM2[7] 7.00 &£ 0.60 + 1.20 10.00 £ 0.40 £2.10 11.9+£0.4+£2.5 — — —
BESII[8,12] 9.0040.30 £ 1.80 12.30 £ 0.70 £3.00 15.0£0.84+3.8 3.03 £ 0.40 £ 0.32 — —
CLEO[9] — — — 2.40 & 0.30 £ 0.20 — —

BESI [26] — — — 0.94+0.274+0.15 — —

PDG [3] 8.50 & 1.60 10.30 & 1.30 10.30 & 1.30 1.80 £ 0.60 — —

TABLE V. Comparison ofx for iy — 2~ =" and(1385) T £(1385)*. The first uncertainties are statistical, and the secondyatematic.

Source J/p — 1(3686) —

Mode =-aT $(1385)~ 2(1385)F S (1385)T %(1385) =-aT S(1385)~ 52(1385)F S(1385)T S(1385)
This work 0.58 £0.04 + 0.08 —0.58 £ 0.05 £0.09 —0.49 +0.06 £ 0.08 0.91 £0.13 +0.14 0.64 £ 0.40+0.27 0.35+0.37+£0.10
BESII [8] 0.35£+0.29 +0.06 —0.54 £ 0.22 +£0.10 —0.35 4+ 0.25 £ 0.06 — — —

Markill [ 6] 0.13 +0.55 — — — — —
Claudson 0.16 0.11 0.11 0.32 0.29 0.29
etal.[10]

Carimalo [L1] 0.27 0.20 0.20 0.52 0.50 0.50
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