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Search for possible excited
baryon states consisting of
BV
a) Search for the potential
excited baryons, refer to
P(3686) —» AAn [1] and
P (3686)— AAw [2],
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Motivation

Search for possible BB

Measure the branching fraction

threshold enhancements ¢) Recently, x — BBP (x — AAN)
b) Search for the threshold are observed at BESIII [4],
enhancement in Mpg, refer Similarly, Search for y — BBV
to - AAw [2] and T
¥(3686) 2] decays, such as x¢; — AAQ, is
3686) — AA$ [3]. :
b ) ¢ [3] interested.,
£ } } } (@
L:JE 35 ;772575”_'_5?-6 65
MY A®) (GeVich)
I ’ ®) _g
% “F i —. I .[1] BAM-00538: Measurement of psi(3686)->eta/pi0 Lambda Lambdabar, by Shi Wang et al.
S SRRy : [2] BAM-00336, Honghong Zhang et al., Study of Psi' to omega Labamda Lambdabar.
B R S [3] BAM-00421: Observation of psi(3686)->phi Lambda Lambda-bar decay, by Aonan Zhu et al.
M’ (Rw) (GeVlet) [4] BAM-00496: Observation of chicJ-> eta Lambda Lambda-bar decay, by Yijia Zeng et al.

[2] ¥(3686)- Adw
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Data samples

Data set Number of events BOSS version
09+12 P (3686) data 4.48% 108
2021 P(3686) data ~22.6X 108[1]
09+12 §(3686) inclusive MC 5.06x 108 709
2021 P(3686) inclusive MC ~23 x 108[2]
PHSP MC 3 million for each channel (09+12+21)

[1] C.Liu, Z.Y. Wang et al, Preliminary Result for the Total Number of y(2S) Events Taken in 2021, [Online] 16 Jun. 2022 for BESIII Summer Collaboration Meeting in Beijing.
[2] J.S. Luo, R.G. Ping et al, Progress in BesEvtGen, [Online] 13 Jun. 2022 for BESIII Summer Collaboration Meeting in Beijing. 4



https://indico.ihep.ac.cn/event/16632/session/14/contribution/24/material/slides/0.pdf
https://indico.ihep.ac.cn/event/16632/session/2/contribution/2/material/slides/0.pdf
https://indico.ihep.ac.cn/event/16632/session/14/contribution/24/material/slides/0.pdf

Event selection

A(A) reconstruction :

Charged tracks » 2nd vertex fit ) 2
* Anin =_ (Mpn‘ - mA) + (Mﬁn"' - mz) =

* |cosB| < 0.93 A Ain ) e
_ min B 4C-kinematic fit with
* No vertex constraint S S
© N> 6 Np>3N,>3 Particle identification L | 1(3686) - yARKYK-
/ » For Kaon: « Four-Constraint (4-C)

Prob(K)> Prob(p), Prob(K)> Prob(pi)
® NK+ = NK— = 1;
« V] <10, |Vyy| <1

Good photon

e 0LTDC<L 14
 Barrel: E > 0.025 GeV, |cosb| < 0.8
« Endcap: E > 0.050GeV,0.86 < |cosB| < 0.92

¢ N, =1 y

kinematic fit is

performed with
v(3686) — YAAK YK~

\hypothesis. /

/




Event selection:

4C kinematic fit
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Event selection:

M (A) & scatter plot:

) ——Data - Signal MC —+Data - Signal MC | 1D-Signal region:

e IM(pm) — m(A)| < 6 MeV/c?
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The sideband events are used to estimated the combinatorial background in the A signal region.



Event selection:

Mass window of ¢

+ Data B®Inclusive MC  — Signal MC
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IM(K*K™) — m(¢)| < 0.018 GeV/c?
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O We fit the mass spectrum of K¥K~,0 = 6MeV . And a sideband region is selected.
Details can be found in the backup.



Further Event selection:

M(AK) & scatter plot: M(AK") v.s. M(AK~
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Background study

/To investigate possible background\

No. Decay Chain Final states nEvt )
1 ¢(3686) — ¢pAAY KT K-ppy 17 from continuum processes, the same
2 (3686) — Other backgrounds e 6 selection criteria are applied to a data

sample of collected at /s = 3.65 GeV.

No events survived from the data at

" _ \3.65 GeV. /
Signal Channel

peaking background

T I T T T T ‘ T T T T I T T T T T T T I
1— _
i ‘ 09+12+2 —e— data @ Ecm=3.65 GeV i
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g - = | -
350 ;— Ducay Ghannel 50 o 0.6 o B
o Q0 TH Tewmewc o n = 0.6] i
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Dalitz Plot (I)

in Y. Mass region

i e AL A B b NN A R R
+ Data B ¢ sideband — Signal MC (¢_) ~+ Data B ¢ sideband — Signal MC (x_) L 1 L :
2o = Data J L ) Signal MC 1
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® According to the 2-D Dalitz and 1-D project plots, one is hard to draw any solid conclusion

whether there are intermediate states in M 57y and M4, based on the current statistics or not.
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Dalitz Plot (I1)

in )., mass region
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® According to the 2-D Dalitz and 1-D project plots, one is hard to draw any solid conclusion

whether there are intermediate states in M 57y and M4, based on the current statistics or not.
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Detection efficiencies

+ Data &= ¢ sideband —BODY3 (¢ ) + Data & ¢ sideband — BODY3 (¢ ) + Data i 0 sideband — Body3(y ) + Data i 6 sideband — BODY3 (x )
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O To determine the signal efficiencies (¢€), the ., — AA@ decay channel is simulated with a modified data-
driven generator BODY3, which was developed to simulate different intermediate states in data for a given
three-body final state.

* The detection efficiency for Xco 12 = AA@ is estimated to be:

0.45%, 1.6% and 2.6% , respectively.
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Fit to data

O Forthe decay of x. .74 (¢ signal region), the fitting function is

[ ¢ signal region 1uL ¢ sideband region described as below :
o i?iiiu Fitting | o, i:g:; Fitting obs | ¢; ¢ SD
E 401_— :ij_:g?ﬂ' ﬂ E _ —;c;,;;‘tﬁ“;,';_ N¥o - SigMCShape ® Gauss + fy - kag - ¢ — SDMCShape +
« | 4820 sideband vy NZ2>SD . 2D — SDMCShape+ NIgL! -
g 20 E [ « The ¢ —SDMCShape is the MC-simulated shape of decay

[ P(3686) = X, X = AAK*K™

o " B 1 e v ey Y S e 550 55 5% « The 2D — SDMCShape is the the MC-simulated shape of decay
M(AR) [GeV/c?] M(ARK'K) [GeV/c?] W(3686) - VX, Xq = ¢pm-pmt
« The is the MC-simulated shape of decay
Ny 1(3686) — YAAD

B(xe — AAD) = —
(xa ) Nt ea6) - B(¥(3686) > yxoy) - B(A - pr™) - B(A - prr*) - B(p > KK - £,

- N%%Pis taken as the common parameter among the two modes.

bkg
* Assume that Njfsiee) = 27 Billion + The scale factor f, between ¢ signal and sideband region is
“ detfermined to be 0.71 by the integral of sideband and signal
region.
Xco = PAA 7.213.0 0.45 3.01£1.25
Xe1 = PAA 51.5+7.7 1.6 6.08+0.91 11.5 O Forthe decay of x_,734 (¢ sideband region), the fitting function is
Xz = AN 9374107 2.6 6.97+0.80 14.5 described as below:

g)kf;D ¢ — SDMCShape+Ng§§H



Determining the statistical significance of y

O Assuming that the numbers of total events (n) in x., signal region, n =s + b, s and b are denote signal

and background, respectively. We recalculated the significance of y., » AA¢ according to the p-value

equation as,
©9 Nops—1
b™ b™
P(ngys) = P(n| > nypsHg) = Hé’_b =1- He_b
N=Nyps n=0

If taking 26 width as the signal region, we have n =7, b = 0.6, and s = [n-b| = 6. Suppose s = 0, P-
value= 3.29x 107° . The statistical significance is determined to be 4.60 according to the corresponding P

value .

« Therefore, the statistical significance of x., = AA¢ is not less than 4.66.

[1] M. Ablikim et al. (BESIII Collaboration), Phys. Rev. D 97, 032008 (2018) b



Systematic uncertainty [I]

I. Total number of ¥(3686)!1
Il. Tracking for kaon and photon

reconstruction efficiencies*

The uncertainty on the tracking efficiency and photon with the
control samples Jy — KOK*n* and Jip — n*n~n°, respectively, and are

determined to be 1.0% for each charged kaon and per photon.

Ill. PID for Kaon®

The kaon identification efficiency have been studied by the BESIII
Collaboration. The differences between data and Monte Carlo samples

are estimated to be within kaon.

IV. Mass window: The main Background comes from decay

Xqg = 2°0%, ¢ mass window and A(A) mass window.
® The systematic uncertainty on the above mass window is
obtained by changing the interval comparison of the mass

window.

[1] C. Liu, Z.Y. Wang et al, [Online] 16 Jun. 2022 for BESIII Summer Collaboration Meeting in Beijing
*cite the published paper

V. Scale factor f,

The systematic uncertainty on scale factor f, is obtained by

changing the sideband region (changing the signal region by

+10).

VI. Kinematic fit : Two control samples are employed to
study the systematic error due to 4-C kinematic fit, the are
P(3686) > win ]/, J/P > AAand Y(3686) >/, J/P >
mttt AA.

® The signal events is extracted once again after imposing
the 4-C kinematic fit on the candidate charged and neutral
track. We define the efficiency of 4-C kinematic fit

systematic uncertainty as below:

e = Nops(With—4Cfit)
ac Nops(Without—4Cfit)

The difference between data and inclusive MC is found to be
systematic uncertainty. And, the largest one is found to be
1.2% .
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Systematic uncertainty [II]

VIL A(/_\) reconstruction: The systematic uncertainty of A(A) reconstruction is studied using the control sample of J/y —
pK X% (> yA) + cc.
® For reconstruction efficiency of A (A) in the process J/¢ — pK 29 (- yA), we tag pK* (pK™)y candidates, and fit the recoil mass of
pK*(pK™)y to estimate the number of A(A) yield.
The combined efficiency of tracking and reconstruction for A and A have been given by using the control sample of J/y » pK™Z° (-
YA) to be 1.8% and 1.5%, respectively.
VIIl. Systematic uncertainty on fit
® Signal Shape: The uncertainty caused by signal function is estimated by removing the Gaussian convolution in MC-simulated
shape.
® Background shape: The uncertainties due to the background shape is estimated by replacing the nominal parameterized MC
shape , which is obtained by the MC sample of ¥(3683) — yAA¢ , with second order polynomial.
® Fitting range: By changing the fitting range, the one with greatest difference from the original result is taken as the systematic
uncertainty.
IX. MC generator
® To study the systematic uncertainty in the modified MC generator, we varying + 1 o for the level of background in the input Dalitz
plot, where the o denotes the statistical uncertainty of the background which determined from the fit result. The largest change
to the nominal detection efficiency is taken as the systematic uncertainty, which the uncertainty values of y., , are determined to
be 2.5% and 0.4%, respectively.
IX. Branching fraction quoted

®  The uncertainties to the quoted decay branching fraction of the intermediate particles are extracted from the PDG. 17



Systematic uncertainty [1II]

Xo = ARG | X2 MO | oo ARG

Tracking for Kaon 2.0% 2.0% 2.0%
Kaon PID 2.0% 2.0% 2.0%
Photon detection 1.0% 1.0% 1.0%
Mass window 2.1% 2.0% 2.1%
Scale factor f,, 0.3% 0.2% 0.3%
Kinematic fit 1.3% 1.3% 1.3%
A reconstruction 1.8% 1.8% 1.8%
A reconstruction 1.5% 1.5% 1.5%
Signal range 1.1% 0.4% 0.3%
Background shape 0.4% 1.8% Negligible
Fitting range 1.8% 1.1% 1.0%
MC generator - 2.5% 0.4%
Branching fraction quoted 2.5% 2.9% 2.6%
The total number of ¥(3686) 1.0% 1.0% 1.0%

Total 5.7% 6.4% 5.4% 18



Summary & Next to do

v' Signal of x.1» = AA¢ are observed with significance of 11.5 ¢ and
14.5 o, respectively.

v The evidence of x.o » AA¢ is observed with significance of 4.6¢
above.

v No obvious structure found in the A¢p and AA system .

v' Estimate the systematic uncertainty.

Next to do
OPreparing for the P&S meeting

Thank You! ©
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Thank Youl
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Events/ 1 MeV/c?

Back up
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* We fit the mass spectrum of pm, o, = 2MeV.

ST
M(K'K) [GeV/c?]

T4 1.06

1.08

Events/ 4 MeV/¢?
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+ o
70 e Vot Fitting
60 W >
e - Smo0th Backgrounds.
m ¥
.\_ = 162.8 +14.7
40
30
20

LO0 102 104 106 108 110
M(K'K)) [GeV/?

« We fit the mass spectrum of K*K~,0 = 6MeV . And a sideband region is selected.

1.055 < M(K+K_) sideband < 1.091 GeV/CZ

* The scale factor f, between ¢ signal and sideband region is determined to be 0.71 by the

integral of sideband and signal region.
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Systematic uncertainty of 4-C Kinematic fit[1]

Event selection of control sample: ¥ — wtm~J /Y , ]/ — AA

B Charge track Table 8 Decay trees and their respective final states.
No. Decay Chain Final states nEvt
V(3686) — wta~J /v, J/ — AA st~ pp 128809

*  With the same selection criteria as Y (3686) — yx.; — yAA $(3686) — AAmtn— ot n—pyy 1490

1
2 —_
3 Y(3686) —» wtr~J/U, I/ — ANy atataTrTppy 849

Nposi'cive =3, Nnegative =3

B A (A)reconstruction

Looping over all the combination of positive and negative charged tracks

pairs.

We require two virtual particle, A and A can be reconstructed in this
combinations. Then ,the minimum mass deviation is combined of AA to

selected them.

Apmin = (Mpn‘ - mA)Z + (Mﬁn+ - m71)2 = Amin’ Amin

B 7t and 7~ (not from A or A decay) selection

« the charged track not belonging to any of A(A) candidates

o« |V, <10,]Vy | < 1 24



Systematic uncertainty of 4-C Kinematic fit[2]

Event selection of control sample: ¥ — 5 J /¥, J/1 > ANt~

Table 10: Decay trees and their respective final states.

B Charge track

No. Decay Chain Final states nEvt
- SR E——
«  With the same selection criteria as ¥(3686) — yx.; = YAA 1 $(3686) — 1J /v, I/ — AAxtm mraTnT o ppyy 4827
2 ¥(3686) — 77T/, /b = AAatn atato—r"ppyy 1466
* Npositive = 3' Nnegative >3 i 1,£’(3686) — YXeds Xed 7‘}/1#1 J/'d) — AA?T-'-"T_ ?T+'}T+7T_?T_p'ﬁ"lr"}( 101

B Good photon

B A (A)reconstruction

Looping over all the combination of positive and negative charged tracks pairs. We require
two virtual particle, A and A can be reconstructed in this combinations. Then ,the minimum
mass deviation is combined of AA to selected them.

Amin = (Mprc‘ - mA)Z + (1‘41371'+ - mZ)Z =/ min’ Amin

B 7 reconstruction
» A 1C-kinematic fit is performed on the selected photon pairs by constraining their
invariant mass to the n mass.
B 7" and and 7~ (not from A or A decay) selection

* the charged track not belonging to any of A(A) candidates

.« V| <10, |Viy] < 1
25



Systematic uncertainty of 4-C Kinematic fit[3]

t o A A ot or—
Yonmrn /) ]/ - AA Y-onJ/pJ/y->AAn'n
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RM(rr) [GeV/e?] RM(1r) [GeVie?] RM() [GeV/c] RM(n) [GeV/c]

] Data(fit) Inc. MC(fit) ] Data(fit) Inc. MC(fit)

With K.F. (xfc < 60) 120360.4 + 373.5 124865.1+ 371.7 With K.F. (X3¢ < 60) 2158.5 + 53.4 4619.3 + 75.9
Without K.F. 136699.0+ 423.2 141341.4 + 420.4 Without K.F. 2960.9 + 106.3 6413.6 + 134.5
Efficiency(g%) 88.1 88.3 Efficiency(g%) 72.0 72.9

A(%) 0.2 A(%) 1.2
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Systematic uncertainty of 4-C Kinematic fit[3]

control sample : control sample:

YonataJ/P, J/P - AA Yo/, J/Yy-> ANt

~+ Data — Inclusive MC — Signal MC ) « Data o Inc. MC + Data —Inclusive MC — Signal MC . * Data ° Inc. MC

sssss

Efficiency(%)
Efficiency(%)

I
|
|
|
20000 I
|
|
|
|

204060801120140]601902&3 0 20 40 60 80 100 120 140 160 180 200

2000 |

ftttsgulteiinboisoteetebntdetatmtabat
7207730 60 80 100 120 140 Te0 IS0 200 02 d0 60 S0 100120 M0 le0 180 200 X X cut
xic % cut

x2 < 60,6, =0.2% X2 <60,e50 =1.2%
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Systematic uncertainty of combined tracking and recons.-efficiency of A [11]

control sample II: ]/ - pK~2°, X0 > yA (for Partial reconstruction)

BCharge track

—hiemp_

* |cos@| < 0.93 ol i ==

Npositive =1, Nnegative =1 :: hjwj‘ HHHRLMM =
* No vertex constraint \
BGood photon fv N
« regular conditions .
N D [ eES
« Requires the momentum of the photon < 140MeV T 4T }
mPID - M \
* N(P)>1,N(K7)>1 )
V] < 3em, |Vyy | < 0.2cm i = o
[ RM(p K—y) m;_ g
* By minimizing the mass deviation(A) of RM(pK™y): "" /H

03 04 05 06 07 08
sqri(P_pp[0]**2+P_pp([1]**2+P_pp(2]**2)

2
Amin = |\/(RM(pK‘y) - mA) |
«  To suppress the background , RM,,x-y € (1.185,1.205) GeV/c* and P(p) > 0.45 GeV are required.
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Systematic uncertainty of combined tracking and recons.-efficiency of A [11]

control sample II: ] /P —» pK~X°, 2% - yA (for Full reconstruction)

BCharge track

* |cosB| < 0.93
Npositive = 2, Nnegative

» No vertex constraint

BGood photon

* Regular conditions

- N, 21

* Requires the momentum of the photon < 140MeV

B A reconstruction

*  With the same selection criteria as (3686) = yx; = yAA

mPID

 The charged track not belonging to any of A candidates.

o |l <3cem,|Vy| < 0.2cm

* N(p)>1,N(K")>1

B RM(pK™y)

* By minimizing the mass deviation(A) of RM(pK™y):

2
Apmin= |\/(RM(pK‘y) - m/l) |
« To suppress the background , RM -y € (1.185,1.205) GeV/c? and P(p) > 0.45 GeV are required.

> 2
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Systematic uncertainty of combined tracking and recons.-efficiency of A [11]

Peaking Signal
background channel

Table 1: Dlecay trees and their respective final states.

Table 1: Decay trees and their respective final states.

decay final state rowNo decay tree decay final state iDeyTr nEtr  nCEtr
3 Jjp—satrpp T pp 3 313 21954
4 Jjp — aAPFATH AT o atp AT S aTp mOnta~pp 2 271 22225
+o—= +o— =
4 J/v— 1T+7T_;_:‘1 e - 1T+7'r_ppi 2 949 52958 5 T - 2ot pp ortapp 6 230 22455
5 Jp = 7 pATTATT 51T T pp 21 425 53383 6 T/ — wpp,w — 70t wOntaTpp 17 199 22654
6 Jfp = mT AT AT S atp mtn b 28 272 53655 T o atpAYH AN L amh Tt pp 21 166 22820
7 Jjp = ATTATH AT Satp AT Lo atnpp 20 261 53916 8 Jjp — AYTAHE A | optp At 5 rp taTpp 62 133 22953
—sAtt At + o
8 J/ — T o pp 't pp 19 227 54143 o I = "_p_A: _;ft +‘> " DP_ - N Trn 7r+ pf B 63 127 23080
9 Jfp — K~ p8? 5% — Ry, A = %R, 7% = etemy ete K apyTy 41 206 54349 10 A W_ é‘ AH. Ye - :r E’Aﬂ 4”.: p_ ot — 0 Wn" 077 +PI:_ e 3 1oa 23184
10 7 OAHEAFE AHE + REH . o4 — = 4 9 1552 11 J/‘Lﬂ*)pKKi,p =T, K jHrK,K =7 K K — K T KpnTrt T K 33 95 23279
[ — A —7nTp, — 7P 1r07r+1r PP 0 03 5455 12 Iy ata KR KT s am KR o KT atat e KK 50 87 23366
11 J/y = wpp,w = T T pp 11 169 54721 - Rt o 0_= jon + = o + R0 RO 0
/v PP: ™ i K 13 I TR T T Ko m KT R S KO KO K, TS 2 6 oaue
12 J/p = wT ATAT AT 5 705 AT S5 1t wOnt o pb 15 135 54856 K% > rte
13 JJ = 7" ATAT AT 5 1%, AY 5 2% 7Or00p5 39 126 51982 14 Jjp = 7t ATATE A o 20 A 27 wOntaTpp 35 73 23515
14 T/ — K pE0, 50 5 70k K s atp 2Ont K pp 67 194 55106 15 Ji = atrT KT KT KT = ot K KT - 2K T K — KD K at et KT 27 69 23584
1 0+ "K+K‘ ! Ot o grm 16 JY = a KK K ot KT K - ot KO K — K& K§ - atas atatate T KT 49 63 23647
5 J/ = e D” o - "J:" N K™K 86 118 55224 17 Jf—aataT KK wOrta KYK™ 39 63 23710
16 Jp = 7= A%, A% = 7t p n T pp 14 116 55340 18 Jjp = aam RK R o at KT K o at KO KO KD Kt K 70 58 23768
17 Jjp =7 KK K 5ot KT Kt 5 at KO KO — K9 Kintntr K- 10 116 55456 19 J/ > nerme = K pAA = 7tp K~ ppy 77 58 23826
18 J/p — K~ pE? 2% — Ay, A = Ay K™ apyy 83 98 55554 20 Jjp = ataT KK K* — a"K" K" = " K~ K" —» K} A Krtatn KT 73 56 23882
19 T/ = ey e — K- ph A = 7t 5 K ppy 93 95 55649 21 J/p = am KK K ot KT KTt KO K — KD Kyntntn= K™ 59 56 23938
eV e s 22 I = atat e KK atataTaT KK 78 56 23994
20 J/Y - alnTip 71 ap 35 94 55743 ,,
2 B eadP R R S I Y Y s S 43 o1 55834 B I KA Ay TR 2o 54 2048
Aindd A - N ﬁu" ; ot R AT AL "ﬂ DL" T U S ata KK K S at KO KT o 2K KO < KO, KD ot ontatrt e K 104 19 24097
22 J/p—»a A°AT A 5 2%m, AT - ' mr'n T Ap 17 66 55900 2% I PKURT P s ataT K s am K R S at KT trt T KK 9 47 24144
23 J/Y = a'n'pp wOrpp 146 66 55966

(09+12) Inc. MC (09+12) Inc. M_C
(Partial reconstruction) (Full reconstruction)

Nf)fe‘clzllfingBKG. = })/91;12 -&£-Br(J/Y - pK~A) - Br(A - pr*) ~ 77
- £=2.13x107*
The contribution from peak background j/¥ — pk~A that have been normalized into the data is negligible.
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Systematic uncertainty of combined tracking and recons.-efficiency of A[ll]

Peaking

background

Table 1/ Decay trees and their respective final states.

Y= T pp

T pp
ata pp

5 Jf— atpA T AT s p

6 Jfp = KFFEY 20 = Ay A — 7%, 7% = et ete” K ngyFy
7 Iy — 7=t pp 't pp

8 Jfp = A" ATTATT AT S xtp AT s a7 "=t pp

9 Jfp— AATAT AT 5 2% AT 5 1% 7w’ "pp

10 Jf = 7 pATT AT ot atapp

11 Jf — wpp,w — wwta "t xpp

12 Jfp = KTpE 2% 5 s"A A =77 p alrT K¥pp

13 Jfp = K2 5% = Ay A — ny K*njyy

14 Jfyp s atAYATT AT 5 2% AT s aTh 2t pi

15 Jfp — 7T A A s aTp atapp

16 Jfw— ATTATT A atp, A" o T F atapp

17 Jfg = neyne = KTpA A= 77p T Kt ppy

18 I — 'zt np a'xtng

19 Jfp = neyane = K¥pA A — 7°n 7' K npy

20 Ty — 7~ ATAT AT S5 % AT oty "=t pp

21 Jfyp — 7=pp a"=°pp

22 Jfw— atr T KTK™ rta T KTK™
23 Jfp = 7~ A%, A% s atp ata~pp

decay final state

(18+19)/10. Inc. MC
(Partial reconstruction)

55708
55831
55041
56050
56156
56255
56345
56431
56514
56574
56633
56690
56742
56790
56837

Signal

channel

Table 1: Decay trees and their respective final states.

decay tree

Jfy— OATTATT AT ‘H+p. AT s
Jfyp = 7zt mpp
Jf = wpp,w — al
Jf— xtapp
Jf— atATAT" AY S AT S h

Jf— atpA~" A"" S p

I = 7l tam KTK-

dfyy = am ATAYY AT s ATY s atp

Jfe = nev.me = KTPAA = 77p

I = 7O KK R st KT KT 5 KT

Jf— T AT AT ot

Jf— p_R"K'*',p_ S K st KT KT o 2Kt
Ifyp = AFTA—— A+ Sontp A s ap

o

Jf— PR K pt s a"st K - 7" KT K™ =7 R R° = K}

Iy — KYpA A > 77p

Ji— pTEK* pt s a'rt K* 5 7 KT K*™ = 7K~
N/TEES G e e A

I = 7t KR K* = KY R =oK™

I = ata~ gt K— n— %

Jf— 7~ APAT A" s atp AT 5 1%

Iy = ate KV K K = 1" KT K - o R" R° = K

decay final state

ﬂ+‘ll'7pﬁ
mntrpp
rroﬂ"'vr_pﬁ
rr+7r_pﬁ
rroﬂ"'vr_pﬁ
rr+7r_pﬁ
Onta KYK~

mntrpp

°

K ppy
't KYK~
rr+7r_pﬁ

Ot~ KYK~
atTTpp
P Kirtr e Kt
T Ktpp

Ontmte T KR
ntaT KT K~
atate a  KYK™
mrlatrta- K+ K-
mntapp
P Kirtr e Kt

23
10

8 oo

(18+19)/10. Inc. MC
(Full reconstruction)

21031
21177
21308
21389
21455
21507
21557
21605
21651
21695
21738
21780
21815
21848
21879
21905
21930
21953
21975
21996

The contribution from peak background j /i —» pk*A that have been normalized into the data is negligible.
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Systematic uncertainty of combined tracking and recons.-efficiency of A(l1)

control sample II: J/ - pK~X° 2% > yA

2000 Data 8000 Inc. MC °

_ [ Partial-recon. . - Partial-recon.
“ a L

2 F 2 oo

= ool = 6000

zZ e |

« L 4000

2 4000/ 3 r

= L = F

@ @ !

- [~ -

= 2000 = 2000 —

0=T0s 1.10 N C 120 0= o3 110 B RE >0
RM(pK'y) (GeV/c?) RM(pKy) (GeV/c?)
3000~
Data 2500 Inc. MC

_ " Full-recon. _ Full-recon.

NU L tjg

% 20001 = 2000

2 + é 1500

(] L o1

z L Z

S 1000 g 1000

=2 - -

= =

500
0~ '1'."1"1'{"_ 1'1; 0 0=T0s T N T20
RM(pKy) (GeV/c?) RM(pKy) (GeV/c?)

RM(pK~y)(Nchrg = 2)
RM(pK™Y)(Nehrg = 4)
Efficiency(g%)

A(%)

70835.7+439.3 62784.9 + 330.7
26320.9 £ 266.0 23374.1 £ 216.1
59.13 58.26
149

Data ‘ 5000~  Inc. MC *

_ | Partial-recon. [ Partial-recon.
3] '3-\4000_
-~ 2 =
7 4000~ =
s - S 3000
: s
S S

| "a -
-
£ 2000 g
a 2 -

m [
L 1000~
T10s L LIS 120 05703 1.10 115 20
RM(pK'y) (GeV/e?) RM(pKy) (GeV/c?)
2000

: Data Inc. MC
_ I Full-recon. 1500 Full-recon.
4 = E
% 1500; -—; [

C %] -
2 2 -
1000 ] [
2 _r § 500
=500 = L

1.20 0903 110 L5 120

RM(pKy) (GeV/c?)

(18+19)/10 to check

RM(PK~Y)(Nehrg = 2) 48161.0+305.4 39245.2 +265.4
RM(PK™Y)(Nehrg = 4) 17909.6 + 195.6 14706.6 + 186.7
Efficiency(g%) 58.20 58.64

A(%) 0.8

32



Systematic uncertainty of combined tracking and recons.-efficiency of A(ll)

control sample II: J/{ - pK*29, 20 - yA

8000/ Data % 8000~ Inc. MC y | Data ¢ 5 ﬁ Inc. MC :
- Partial-recon. | Partial-recon. | Partial-recon. r Partial-recon.
a L a Lk a ENP
) © - 2 E = 4000
= 6000 = soop > o0 >0
] - W | 3 % r
= = | 2 - EJW'?
o - o 4000 « u 1 =
2" 3 z | 2 200,
s L = - S 2000 g 2000
g g r 2 2 ¢
- 2000 3 C
= 2000 = i = = 1000F
(- Rreecdeeeseepaniae e e s - (PPN b " b ..: - e feaeneng e .
7105 110 115 1.20 7105 1.10 115 1.20 7105 110 115 1.20 T OL0s 1.10 1.152 1.20
RM(pK*Y) (GeV/c?) RM(pK*y) (GeV/c?) RM(pK*y) (GeV/c?) RM(pK™y) (GeV/c?)
m._
o Data W e mc 2000 Dara Inc. MC
I Eull-recon. _ L Full-recon. - . Full-recon. ;\150{]{— Full-recon.
a L « - 2] T 4
= [ § r % 1500 % -
2 2000 ' = z
=0 = € ¢ < 1000
- o r (o] o
S 3 3™ z |
PG Z 1000 § | S ol
£ 1000— v B > L = 500
FE r ;E i =500 = L
................... B [ Lo [ R R b [ gl a TR
05105 S R T20 0=T0s .10 11 T20 0105 110 L1 20 U105 Lo LIS 120
RM@BK™y) (GeV/c?) RM(pK*y) (GeV/c?) RM(pK"y) (GeV/c?) RM(pK™y) (GeV/c?)

(18+19)/10 to check

09+12
e

RM(PK*Y)(Nenrg = 2) 69127.7+326.2 62009.7 + 296.6 RM(PK™Y)(Netrg = 2) 50204.4£256.9 392504 + 260.2
RM(PK*Y)(Neprg = 4) 268510 £263.9  24142.7 + 2154 RM(PK™Y)(Netrg = 41| 1860043+ 2358 14809.1 £ 163.4
Efficiency(e%) 60.79% 60.93% Efficiency(g%) 57.98% 59.05%

A(%) 0.2 A(%) 1.8
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Partial-recon.

Full-recon.

V(K%

+Data — Inclusive MC— Jiy —p K T° <+ Data — Inclusive MC— Jiy — p K" ¥° + Data - Inclusive MC— J/y — p K T° + Data - Inclusive MC— Jiy — p K’ T°
16000 } 6000 ) 10*
E i 10° : |
o | saof- | control sample:
120007 1 E | 10° — — —_
£ 3 E | - O O
o0 \ o 10 14000 - | S - K Z Z > A
S ¢ ! §’ F s [ : = - p ) y
7 80007 \ Z Z 30000 Eiad
= E | = 2 = E I
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