;;;4’@@’2-@* g

sity of Sci nd Technology of Chin

Further Selection Criteria In

J/Y = yne - ywo




Preliminary Selection Q) ¢RAZLLX S

University of Science and Technology of China

« Charged track selection:  Particle identify:
v |V, < 10cm v P(m) > P(K) && P(m) > P(p)
v V| <1cm v P(K) > P(m) && P(K) > P(p)

v |Cos(6)] < 0.93

v Ngood =4 && Qtotar = 0

* Photon selection:
v’ Barrel: (|Cos(0)| < 0.8) && E,, = 25MeV
v’ Endcap: (0.86 < |Cos(0)| < 0.92) && E,, = 50MeV
v Time of flight:Ons < TDC < 700ns
v' Angle with the nearest track: 6 > 10°

v N, =3



Preliminary Selection C)FRAZLL*X S

University of Science and Technology of China

« Kinematic fit;
v ecms(GeV) = (0.034,0,0,3.097)

v x? <200

0 veconstruction:

° T
v ecms(GeV) = (0.034,0,0,3.097)
v m_o(GeV) = 0.135(by iterating 2 — gamma combinations)

v x% <200



Cutl two mass window Q) FE#A2 L % g

University of Science and Techno of China

0.742 < M, < 0.822 GeV /c*

1.005 = My < 1.035 GeV /c?

2.800 < M,,_ < 3.100GeV /c?

X5c < 50



Cut2 Veto my from yraq¥n, (@)¥O@#2L&4 %2

University of Science and Technology of China

* [teration the gamma pairs to get pi0, in which one gamma is from

selected pi0 and the other is radiation gamma

* 0.155 < M, and M, < 0.115 GeV /c?

h 1
— h_1 © 40— Entries 1506
N(;J 40— Entries 1506 % C Mean 0.1686
> C Mean 0.1686 = C
= 35 RMS  0.1136 = 350 RMS  0.1136
3 B < =
S 30 5 0
5 F o =
i 251 i 25
205 20F
15 151
10 10
5
5
ob ik b L
0 o 06 07 0 1L b
My 0 0.1 06 0.7
Myprlad
data inclusiveMC



Cut2 Veto my from yyqqVn, (@) ¥@AZLL*g

University of Science and Technology of China

* 0.155 < M, and M, < 0.115 GeV /c?

h_1
% 8500f Entries 129470
2 C Mean  0.158
= 3000 RMS  0.08154
B L
< C
2 2500
(0] .
>
w L
2000}
1500
1000
500
| ‘ L1 1|
% 06 07
MYxﬂYma

SignalMC



Cut2 Veto 705" at Vnor Y, () ¥O#2LL* 2

University of Science and Technology of China

* [teration all the gamma pairs to get miscombined pi0, in which one

gamma is from selected pi0 and the other is not from pi0

* 0.155 < M mis and M nis < 0.115 GeV /c?

h_1
< £ B h 1 > o £ Entries 1506
S 200 niries - 5329 3 80 Mean  0.148
2 g Mean 0154 = B RMS  0.07776
Z 2000 RMS  0.07339 = 70
© C < C
= 180 = r
2 c 2 60—
CICJ 160? o C
> = ] C
w 140— S0
120 E
i 40j
100~ =
80— 30—
60— C
E 20—
40— =
20— 10
0: a E
0 0.6 0.7 L
M, % 0.6 0.7
; My
data inclusiveMC



Cut2 Veto ™ at Vnon ¥, (©)FB#%5 &4 % &

University of Science and Technology of China

e 0.155 < Mn_{)nis and Mn.glis < 0.115 GeV/CZ

h_1
% 6000/ Enties 129470
% C Mean  0.1586
= - RMS  0.06287
& 5000
¥ B
% B
f [
2 4000—
w r
3000 —
2000
1000/—
L ‘ Il Il ‘

OO

L |0.5| \0.6\ L 07

signalMC



Cut2 Veto 5% at Ynom, Ynorn () ¥ B # 2 & & * &

University of Science and Technology of China

* [teration all the gamma pairs to get redunant pi0, in which both gammas are

not from pi0

e 0.155 < Mn_ged and Mn_ged < 0115G€V/C2

_ h_1 T
b F Entries 5329 a F es
= C © E Entries 1506
% 160~ Mean  0.1372 = E Mean  0.1336
= r RMS  0.07101 2 90 :
3 E = B RMS  0.06744
s 40 8 80—
@ C §, C
5 120— *2 70
> [
] r 2 E
100 o 60
80 50
60 a0
a0 30—
B 203— hr
20— E L
10—
0 R A A Ploret s s | = WLU[H
0 0.1 0.2 0.3 0.4 05 0.6 0 PRI P P I PR SR
M 0 0.1 0.2 0.3 0.4 05 08
data inclusiveMC



Cut2 Veto 3% aty,on, Vnon, () ¥B# 2 & & * &

University of Science and Technology of China

e 0.155 < Mn_ged and Mnged < OllSGBV/CZ

_ h_1
© C Entries 129470
> - Mean  0.1263
Q
> 1400F RMS _ 0.06052
<] C
< 1200
2 B
= L
5 1000

800

600 -

400}

200}

% 108

signalMC
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FRBEZLL% S

University of Science and Technology of China

* 1< M,,GeV/c?

« The gamma here is the radiation gamma form jpsi

2dmass
h2
h 1 - 3.1 .
— - L o B Enties 5329
© 900 Entries 5329 > - Mean x  0.9843
2 = Mean  0.9843 $ 3.05— M -
2 goo— RMS  0.141 < = eany  2.935
5 g S E RMSx  0.141
S 700 3 RMSy 0.08803
§ E
u>J 600; 2.95j
500— 2 9:_
400 B
F 2.85—
300 o
200~ 2.8
100 , JJ ] 275
T e e Vet ons e T I -
86 07 08 09 1 11 12 13 14 15 16 P S ST I I A N I B R S
My 0 02 04 06 08 1 12

. . 2
M,,(GeV/c?)
data
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Cut3 M,,,window NERDBZLLX S

University of Science and Technology of China

* 1< M,,GeV/c?

2dmass

~ - h_1 — aq h2
b E Eniries 1506 o r Enties 1506
3 45 Mean  0.9992 = . Mean x 0.9992
E E RMS  0.1629 © 305 Meany 2.946
L S F RMSx 0.1629
% E — RMSy 0.0934
£ 35 3: -
@ E -
i 30;_ 2,95

e 29E

200 B

155 285

105 2.8

55 ﬂ B

F 2750
SN ANTTR I PO .‘.\.J‘L[!Jd“Lhnn.mm F
3.5 07 08 09 1 1.1 12 13 14 15 16 27:”.I...\H\\...I.HI...I\HM\.IH‘\...
Mo 0 02 04 06 08 1 12 14 16 18 2
M, (GeV/c?)

inclusiveMC
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% &

Cut3 M, ,window C)FEAZLAL*X G

University of Science and Technology of China

* 1< M,,GeV/c?

2dmass
. h 1 34 h2
Q F Entries 129470 © "k Entries 129470
g r Mean  0.9718 = E Meanx 0.9718
= 3000— RMS 0.091 [0} 3.05; Meany 2978
@ B = - RMSx  0.091
% 2500 31— RMSy 0.03167
5 7 E
Lﬁ E 2 95;
2000(— “r
C 29
1500 r
r 2.85
1000 E
E 2.8}
500— r
r 275
N T o N W I *
86 07 08 09 15 16 Eo | | | | | | | |
2-7\\\\\\II\\\\\\II\\\\\\\\\\\\\\
My 0 02 04 06 08 1 12 14 16 18 2

M, ,(GeV/c?)

SignalMC

13



Cut3 M,,,window ) FBAZLL XS

sity of Science and Technology of China

* The first peak in data: 0.77< M, < 0. 84GeV/c?

Table 1: Decay trees and their respective final states.

rowNo decay tree decay final state iDeyTr nEtr nCEtr

1 Jjv = 2 rtam KT K- it e KT K™ 0 103 103
2 T/ = wfo(980),w — 7'mTa, fo(980) — K+ K~ alrtr KT K™ 1 83 186
3 I - 7a"K*K3° K* —» o~ Kt K3 5 ot K- wntr  KTK~ 1 23 209
4 Jj = 7K K3 K -5 7t K~ K3 5 m K+ atr  KTK™ 13 22 231
5 J = wKYK™ w = 77t a~ o TF_K+K_ 5 20 251
6 Jfp = wOntam KT K—~f wntr KT K™ 14 19 270
7 I = " K*K§,K* = at K~ K - =~ K+ mlrtr KT K= 8 8 278
8 Jjp = 7" K*K* K* = 7~ K+ K* = 7t K~ it e KT K™ 11 7 285
9 T = peyne —+ wlataT KTK— wntr  KTK ™y 19 6 291
10 Jjw = 7" KR K* - a~ K+ K3® — at K- Artr  KTK™ 17 4 295
11 Jjw = 77,6 — KYK- KK~ 12 4 299
12 Jjv = atK* K~ K* - 7~ K+ K~ — 7K~ it e KT K™ 20 4 303
13 I o 7t KK~ K* 5 a~ K, K*~  7°K~ nta  KTK~ 24 4 307
14 I = a K K4 R = 27 K- K = 2K+ alrta- KT K—~f 21 3 310
15 T = ey, 1,l=—>TrnK“R",K'—>Tr_K+.F(' —ntK~ mlrtrT KKy 16 3 313
16 Jfp = 7~ KPK3T K3 — ot K- Kyt — a' K 0 W-K+K— 25 3 316
T T — wfo(980),w — 77 a7, fo(980) - KT K~ it KT K=y 15 2 318
18 Jpp = ata KY K=y f ata  KYK ™y F +f 7 2 320
19 I KK+ K* 5 atK— K*t 5 'K+ wnta  KTK~ 2 2 322
20 T = 7" KK K = 7 Kt K% - YK~ alrta Khlrn,f 3 2 324
21 T o 7" KK3° K* —» 7¥ K~ K3° = K+ wntr KT K™ 39 2 326
22 .f/'!.")—)u}f[;:u}—)‘:TUJT+W7,f(J,—>K+K7 wlrtr KTK- 40 2 328
23 Jjv = 7" K-Kf K = ntn K+ it e KT K™ 22 1 329
24 T = 7t KK~ K3 — K+, K3~ — K~ mntr KT K~ 23 1 330
2% Jfp s KKK S KT KT s 2K ata T KTK™ 18 1 331
26 Iy = 7~ KTKY R — p* K=, pt — a2 F mrtr KT K™ 9 1 332
27 T — wal,w — T, a) = KYK~ rtr  KTK~ 26 1 333
28 T = neyine -+ 7T K3OK*F K3 o 7t K= KT 5 2Kt azta~KTK—~ 27 1 334
29 I = ey 5 7t KK K* 5~ K K* 72K~ At KY Ky 28 1 335
30 T = geyie = 7" K K*F K" 5 7t K- K'Y = 2°K* 2%zt a KTK ™ 29 1 336
31 Jjp = 7KK 7% 5 etem Pyl Kt 5 atKt e e-:r"K+K—~,F f 30 1 337
32 Jfp = 7 KK+ K3° —» n°K* K™ —» =t K~ wlrtr- KTK- 31 1 338

inclusiveMC 14



after all cuts FEAZLL XS

rersity of Science and Technology of China

Table 1: Decay trees and their respective final states.

rowNo decay tree decay final state iDeyTr  nEtr  nCEtr
1 Jf = wfi(1420),w — 7%t~ f1(1420) — 2 KT K- mOnlrta KYK- 3 83 83
2 Jfb = ey ne — alrta KYK— rta KYK -y 2 60 143
3 Jp = wK- K" w — antam K gt K mOnlrta KYK- 1] 26 169
1 Jfp = KOKLp, K — 7072, K’“ st KYK- alrlnt e KK 7 23 192
5 Jfp = wKYK™, w—alartaT K™ 5 2a"K Attt KYK- 4 22 214
6 Iy - 7KKy, K* 5 a~ Kt K* - T K~ ata  KYK™y 23 17 231
7 Jfp — f2(1270)é, f2(1270) — 777 5=, — KH K~ Ot K+ K- 1 13 244
8 Jfp —» 7KK K at K~ K 5 72K+ Ol tr KT K~ 32 10 254
9 Jfp =7 7171,1K+K7.1)4)'77 ata  KYK ™y 13 7 261
10 Jjw — f1(1285), ¢ — KT K=, f1(1285) = n'n~p*, p* — 7't 'nlrt T KYK - 6 6 267
11 Jfp s ata KK K o 2K K 7K Aalrtr KYK- 26 6 273
12 Jip — f1(1285), ¢ — KT K=, f1(1285) = n'xntp~, p~ — n'n~ 'nlrt T KYK - 22 6 279
13 I = p KKt 5 ar N KT KT KT o 7K 't Kt~ 11 5 284
14 Jfp = K-K* Yy K — TI'OK+,ﬂ = atamyF rta  KYK—+F 21 5 289
15 Jfp = antaT KK aatam K K=f 36 5 294
16 Jfp = 7r T KK, K'—b?r K+ K*~ 2K~ aOnlrt T KYK- 38 5 299
17 J > geyne 7t KTK™T KT 5 o KT K™ o 7 K™ rta  KYK -y 29 4 303
18 Jp = nt K K=" K" = 7~ K+ K~ = 7K~ wlrtam KY K% 16 4 307
19 T = KYK* o, K*~ = 2K~ = xtn4F mOrta  KtK-y F 12 3 310
20 J/f:,-‘)—yfg’“f’”é,K“—}Kg-,f?“—!-K?,-,qh—bK*K’,KE.—#w*w’, OOt K K- 20 3 313
Kg—=mw
21 Jfp = ey, e = 7 KK R* w7t K— K" — Kt aata  KYK=y 9 3 316
22 Jfp = pmK*K** p~ a7~ K* ot K- K™t oK+ mOnlrta KYK- 27 3 319
23 Ty - 7t KK =P K3 5 o~ K+, K*~ - 7K~ Ortam KtK=+F 40 3 322
24 Iy = 9y, 0. = KKK s~ Kt K" atK— rta~KYK—y 16 3 325
25 Jfp = o fo(980),¢ — KTK~, fo(980) — KEK2, K2 - x°2° K% ot~ a2z tn~KTK- 59 3 328
26 Jfp = wK~ K™, w— alataT Kt o Kty atam KYK=y 60 3 331
o7 II{/:::::K%, K= K& R = K¢, ¢ — KYK~ K% — 77", 00 b= K R 42 2 333
28 Jp = nt KKy 4" K = a KT Ky = n"K~ wrtaT KY K% 43 2 335
29 Jfe = ' hi(1380), 0" = ot a =4 hi(1380) —» K~ K* Kt — 'K+ data Kt K=y o 15 2 337
30 Jfp s 7 KK K s ot Kt = 2Kt rta KYK—+f 47 2 339
31 Ty - 77 KK K* —» a~ KY, K » atK— JT[j:rrr’Tr+Tr_K+K_ 57 2 341
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Efficiency .i ¢RABEZLELK ¢

University of Science and Technology of China

SignalMC 2million

Preliminary 181437 9.07

selection

cutl 129470 6.47 100
Cutl and Veto m3¢¢ 116531 5.83 90.00
Cutl and Veto %S 83318 4.17 64.35
Cut 1 and cut2 77444 3.87 59.82

Cut 1, cut2 and cut3 32999 1.65 25.49



Data events number $¥EAZEL %G

University of Science and Technology of China

Criteria events

data 10billion
Preliminary selection 13m
cutl 5329
Cut 1 and cut2 3227
Cut 1, cut2 and cut3 969
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after all cuts CNF¥FRBAZLL* S

University of Science and Technology of China

. h_1 momega
© C Entries 969 htemp
2 30 Mean 2.868 C Entries 969
s L C Mean 0.7875
5 C RMS _0.05436 30 RMS 001743
8 o5 -
2 C 25—
[ |-
Q - [
> [ [
- 201 20—
15; 15:—
L 10—
10— C
r 5
5j C
F Py i i | I PN VAN AUV AVAATANIN RSPV EFUTAVATI ATARTAiN I N
C 074 075 076 077 078 079 08 081 082
o b b b b I b momega
2.7 2.75 2.8 285 29 2.95 3 3.05 3.1
M
o)
mphi
htemp
C Entries 969
40— Mean 1.02
E RMS  0.006802
35
30—
25—
20—
data sE
10
5~
ob b L e e L
1.005 1.01 1.015 1.02 1.025 1.03 1.035
mphi
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in larger w and ¢ area @RCEEE LSS

University of Science and Technology of China

2dmass
h2
— 1.06 [] PR g, Pl Y -
© ST, T e 25,0 W Enries 2019
> Tt e Meanx  0.8052
% 105 % ... .-§ [ Meany  1.025
= E e, RMSx  0.0442
104 25,0 0 on 0.01776
B . “.‘ : .
1.03— & :. < ,...' M
C ‘. T .
— L ‘..:
- :‘:.,:
1.010 ¢ 5,0 8707
T « - swe
- L] . ..' ': 19,
1— - S
C - ™ .: C.
0.99 LI
098:\|\I\llllll\I‘I\I‘I\Illlll\I\l\l\llllll\l‘l
T 068 0.7 072 0.74 0.76 0.78 0.8 0.82 0.84 0.86 0.88
M,(GeV/c?)
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FRBEZLL% S

University of Science and Technology of China
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