O ¥RAzLL%S

sity of Science and Technology of Chin

Further Selection Criteria (1.1 Ver) In

J/Y = yne - ywg




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



Efficiency .; ¢EBZLLX G
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SignalMC 2million
Nyooa = 4 && Quorr =0 573218 28.66
N, =3 305289 15.26
Pass Pid 280427 14.02
Vertex Fit 279012 13.95
Pass 4C 187933 9.40
Pass 5C 181437 9.07
cutl 129470 6.47 100
Cut2 veto r5e? 116531 5.83 90.01

Cut2 veto rf®Sand mj¢¢ 85219 4.26 65.82



background analysis ) ¥OAZLL* S
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* The inclusive MC analysis under preliminary selection and cutl

; ’iﬁ—
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« The yellow part has strange w shape and ¢ shape , but there is no such

structure in data, maybe its BR is over-estimated in inclusiveMC.



background analysis C¥EAZELX S
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A missed but dominant

) ¥OAZLL* S

b aC kg ro u n d University of Science and Technology of China
2dmass
h2
— 3.1
© : Entries 5329
5 £ e Meanx  0.9843
] z
@ 305 T Meany 2935
=5 = T RMSx  0.141
3 RMSy 0.08803
295
2.9
s data
2.85
28
275
27:\\\|I\\‘\I\‘\\Il\\\‘\I\‘\\Il\\\‘\l\‘\\\
“0 02 04 06 08 1 12 14 16 18 2

M,,(GeV/c?)

« J/Y - n'(yw)p(K*K™) exclusiveMC are generated.

« AKkind of background which is missed in inclusiveMC, but it's a dominant

background in signal area.

* The shape with the same preliminary selection:
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FRABZLELX
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htemp mphl
Entries 20003 htemp
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Cut2 Veto 5°% from ynonoyn AT T FEER

University of Science and Technology of China

* [teration all the gamma pairs to get redundant mry(the closest one to 0.135GeV),

in which both gammas are not from

+ 0.155 < M,yea and Myea < 0.115GeV /c?

— h 1
© - Entriesh_1 5340 © E Entries 1506
© c S B
2 160 Mean  0.1374 g 90; I\R/I;asn 000:3:;22
= . RMS _ 0.07119 = B .
8 o 8 s
S 140 E :
3 r a 70
S d20f § E
i - i 601
1001~ F
B 50
80— -
F 40—
60 -
C 30
40 =
L 20— nr L
20~ 5
i % 10
ol NS R R Ml nd o o | | - | %w Hnﬂmﬂﬂﬁ
0 0.1 0.2 0.3 04 0.5 0.6 [ || m ?—HJWI wa v by
M % 0.1 0.2 0.5 0.6
’ M.
data inclusiveMC
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Cut2 Veto 5°% from ynonoyn AT T FEER

University of Science and Technology of China

e 0.155 < Mn_ged and Mnged < OllSGBV/CZ

h_1
Entries 129470
Mean 0.1263
RMS  0.06052

1400

1200

Events/(4.00 MeV/c?)

1000

800

600

400

200

signalMC

 alarge part can’'t have a redundant ry, which leads to high efficiency
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background analysis of NFEBAZLL XS

Cut T[T'ed part University of Science and Technology of China
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further research of Veto 42 gz ,* é

red 2
Ttg from YnomyVnom, ‘ i

« J/Y - ¢t~ n’n% and J /¢ » wKT K~ n® exclusive MC are in process to study

this cut

13



Cut2 Veto ™ from ymdyno** FRBZLLX S

University of Science and Technology of China

* [teration the gamma pairs to get m (the closest one to 0.135GeV), in

which one gamma is from selected my and the other is radiation gamma

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

h_1
Entries 129470
Mean 0.1673
RMS  0.07047
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4000
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Events/(4.67 MeV/c?%)

3000

2500

2000

1500

1000

500

Signal MC 14



angle distribution of

) ¥OAZLL* S

University of Science and Technology of China

reconstruction and truth

* pics are from signal MC

« the left panel is angle distribution between reconstructed m, and truth =y, while

the right panel is angle distribution between reconstructed y,.,4 and truth y,.,4

piOttheta_angsys
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background analysis of R kDA RAL LS

VetO nmls part University of Science and Technology of China
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further research Veto
Ty - from ¥pqq Y, = e

ﬁh¢@ﬁé&$ &

* J/Y - y¢pw exclusive MC are in process to study this cut.
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Here starts
backup
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INMC topology after cutl

FRAZLLX G

University of Science and Technology of China

Table 1: Decay trees and their respective final states.

rowNo

decay tree

decay final state

iDeyTr nEtr nCEtr

16

T/ — wii(1420),w — 77t 7T, f1(1420) — 7" KT K~
T = ney, e = 7lrtaT KYE ™

Iy — 't KK~

J{‘T,!:’ — wfu(QS()),w — ﬂ'”:‘T+7I'_, f[)(gﬁl’]) — KYK~

T = wKYK*™ w— 7'rtn™ K*~ = 7" K~

T — wK~K* w - 7't e K o 7K

T — KEKE¢, K2 — 77" KQ —» ntn= ¢ » KK~
Jfp— Ot KT K= f

T — O KK K s KT KL K

Jjp = K*K*y, K* = 7~ KT K" —» 7t K~

T/ f2(1270)6, £2(1270) 5 20n b b 5 KK
I KK R o at K K3 o K

T — wKY K™ w— 7% e~

Jfp — T K*K*Y K* ot K~ K*" — a°K+

J/p = ey, e — atK*K*~ K* = a~ Kt K*~ — 2K~
Jfp = ney, e — KKK s ot KT K S KTt
Jfp = ney, e — KK K* - n Kt K" 5 2TK~

T/ — fa(980),6 — KT K™, fo(980) = K2K%, K§ — 7n'7° K2 = ntm™

Jjp = n'en = rtrTn e - KTK™,n— vy

Jfp = KR, K" 5 K3, R" -+ K2, 6 =+ KK~ K§ - ntn™,

K2 s n070
Jhp = KK, K* = oK™ K —» 7~ K+

Jfp = at KKy K* o~ KY K™~ = %K~

Jjp— pmK*K*t p~ = 7%~ K* - 77K~ K"t = ="K+
Jp = mt e KtYK ™, p— vy

Jfp = ' rt K KT K Kt K™ s n'K™

Jjh— KK, K" —+ K¢ K" - K&, ¢ -+ KK~ K% — 7'7°,
K% — ot
T KR K K R s K

Ty — T K*YK* K 5 2K K 2K

Ty — p"K*K* pt = 7%t K > n K K™ - 7K~
T/ — ofi(1285),¢ — KTK™, f1(1285) — 77 p~, p~ — %%~
Jjb — dal, ¢ — KK~ ay — 7'n,n — :'T+7r_";F

o

Ot KtK~
rta KYK ™y
lrta KT K™
lrta KT K™
't KYK~
mrrte KtK~
Ol KtK~
wlrtn T KTK =4S
Ot KYK=
At T KTK ™y
rlr e KK~
wlata KYK~
wata KYK~
Al KYK—
ata"KTK™y
ata KYK ™y
ata KYK ™y
rlrt T KtK~
ata Kt K=y
ot a  KYK—
rtaT KTK~
Far
rlrt T KtK~
T KT K™y
rlrt T KYK~
alatam KYK—
rtaKYK~
rlatr KYE—
rlatr KYE—
rlr T KTK™
rtr  KYK—4F

5 189 189
3 179 368
2 147 515
11 96 611
10 66 677
0 64 741

16 63 804
30 54 858

4 32 890
18 31 921
1 28 949
44 26 975

13 21 996
34 20 1016
63 20 1036

21 19 1055
53 18 1073
45 17 1090
50 14 1104
51 14 1118
28 11 1129
54 11 1140
58 11 1151
43 11 1162
65 11 1173
38 10 1183
59 9 1192
36 9 1201
35 9 1210
66 9 1219
20 8 1227

20



INMC topology of piOred parte)) ¥ & # 2 & & %

sity 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 J/ — wfi(1420),w — 777, f1(1420) — O KK alrlrta T KTK~ 2 75 75
2 Ty = wKYK* w— a’rtrm K = 'K~ wrlrt T KY K- 8 32 107
3 Jjp = K3K%p, K§ = 2% K 5 ntn~, ¢ = KYK™ wnlrt e KK 10 30 137
1 T = wK~K™ w - Wrtam, K o nOKt ol t T KT K™ 17 24 161
5 J/p — f2(1270)¢, f2(1270) —» 77 ta=, 6 — KH K- wrlrta T KT K- 6 10 171
G Jj = pey,ne = aatamKYK- alrtaKYK =y 1 10 181
7 Jp = Ot KYK- mlrt T KY K™ 22 9 190
8 Jfib = 6f0(980), ¢ — KHK~, fo(980) —» KSKS, K% = a%° K% = ata~  anrta-KY K- 27 9 199
. 0 g0 0 0 0 + = el -
9 ;’é/‘n‘)::n{wr{( o, K" =+ Kg, K" - K&, ¢ -+ K"K~ Kg - n"n™, Ot KK 1 8 207
10 Jj = 7n KK K ot K- K — oK+ alnlrta- KTK~ 4 8 215
/s 0 0 4 0 0 0 0 + - 0 0 lI’)
11 ;{/n“::fr]_{ & K" = K5, K" > Ks,6 & KT K™, K > ', Orlat e KY K- 11 7 222
9 s ata
12 J/ = w fo(980),w — n"n*r*  fo(980) — KT K~ alrtra T KYK~ 15 6 228
13 Jfb = p KKt p~ = 2t K s ot K-, K™ = 20K+ wOnlrta - KY K~ 12 5 233
14 Jjib - ¢al, 6 —+ KTK~—, a(, — 7%, — 77077+T 2t T KT KT 9 4 237
15 Jj = atntnm Kt K=y alrtr KtK=of T 4 241
16 Jip = ey e — 7r+K*K'_4K' ST KT KT sk wlrtr KYK "y 25 4 245
17 Jjp = wKtK= w— a o alrtaKYK- 0 1 249
18 Jip = 7 KKy, K™ = 7~ KY, K™ = 7t K~ mlrtr  KYK = 29 4 253
19 J/p — 0f1(1285), 6 - KT K™, f1(1285) — 7%x+p~, p~ — 707~ wrlrta T KT K- 21 3 256
20 Jjp = Ot KKK 5T K KT o 7 KT wOnlrta - KY K~ 36 3 259
21 T — KK R at K- K3° 5 o~ K K'Y o 2K+ aalataT KYK™ 16 2 261
22 Jp = 1,6 - KY K- mr KY K~ 13 2 263
23 Jfb = geyme = KK K® 5 a K K® s atK- dlata  KYK =y 32 2 265
24 Jjb = pt KK pt o %t K s am K K 2K mrlrt T KK 35 2 267
25 Jjp = ataT KK K 5 2Kt KT s K alnlrta- KK~ 18 2 269
26 Jip = KK K —» 7~ K+, K3° 5 ot K~ K*~ = 7K~ mnlrt T KYK™ 42 2 271
27 J = peyime =+ 7T KUK, K = nm K K™ . mlrtr  KYK = 57 2 273
28 Jip = KYK* g/ K™~ = 7" K~ = atx= " mlat T KYK—AF 20 1 274
29 J/p =K TKT n s atamy T KT = 20K Ot KYKAF 28 1 275
30 Jjp = oo KAKH KS — 7%, K — wkt w— arta wOnlrlata—a " K+ 5 1 276
31 T — abbd,af — KYK= b — 7%, w — 7z ta T KYK— 30 1 277
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Table 1: Decay trees and their respective final states.

rowNo decay tree decay final state iDeyTr  nEtr  nCEtr
1 T = peyome = w0t KYK— ata  KtK 6 46 46
2 Jjo = alnt T KT K- mrtaT KV K- 0 31 77
3 Jfp = wfo(980),w = 707t x™, fo(980) = KT K~ rtaT KYK™ 1 21 98
4 Jjp = worta KY K= mata Kt K—f 29 15 113
5 T/ = wfi(1420),w — 77T, f1(1420) » 2 KYK~ rlr T KtK— 9 12 125
6 .I/t_!)—)wK_K‘+,w—>7r[j7r+7r K 5 'K+ walrtrm KY K- 3 12 137
7 Jie = neyane = 7KK K® 5 o~ KY K™ = 2K~ ata KYK ™y 27 9 146
8 I = K3KS0, K2 - 797 K% atn— ¢ » KYK~ rlrtr  KYK~- 37 8 154
9 Jp = 7" K*K3° K* = at K~ K3° - =~ K+ ata T KYK— 21 7 161
10 Jip = 2" KK K = n K K3 = n P K- ataTKYKT 13 7 168
11 T — qc"f,fjcﬂr"K‘R“,K‘ 4}7(71('*,[?' —at K~ TI'O'JT+T[7K+K7"; 13 6 174
12 T = wKtK~ w — 7%t~ rtaT KYK™ 34 5 179
13 J/'u')—)u,‘f("'f(‘“ w— nlrtrT K™ 'K Ol KYK— 14 5 184
14 JI = ey e = 7T KK K — 7t K= K = 2K+ rta T KYK ™y 22 5 189
15 Ty — ooy, ¢ =7 pT 0= KYK™ pt = a2 mrta Kt K~y 39 1 193
16 Jjw = f2(1270)¢, f2(1270) — 7'z 7+ n~, ¢ —» KTK~ wrlrta T KY K- 20 1 197
R S| 0 + = K0 o
17 ;{/U:,—}“{,;( 6, K - K3 K° 5 K%, = KTK— K% = nta™, OOt KV K- " 3 200
s
18 Jjp = e g KK n— 4y ata KT K= yy 3 203
19 Ji— dal, = KV K™, af —)WnP?11i e A rlrtr  KYK— 36 3 206
20 Jip— ATECK* AT R - st KT K S 2K mrta Kt K7 2 3 209
21 JI = ey, e = b, — 7T p™, 60— K¥YK™, p~ — 77~ rtam KtK =y 38 3 212
22 Jf = o fo(980), ¢ — KYK~, fo(980) — K2KE K% — o' K& » ata~ a2t a—K+tK— 25 3 215
23 Jfv o nevne KUK KT s a K KT 'K Mt KYK 17 3 218
24 Jfp = by, ¢ = atp 0= KTK— p~ = =%~ rta Kt K=y 45 3 221
25 Jfp = 7t KK~ 45 K" = 7~ K+ K~ = 2K~ rta Kt K—AF 48 3 224
26 Jfp = 7' KR K a~ Kty K3° » at K- ata  KtK—~f 35 2 226
27 T/ = o f1(1285), ¢ — KTK™, f1(1285) — ata~n,n = vy ataT KT Ky 10 2 228
28 Jjp = pm K*K™ p~ s a'n K™ st K™, K™Y 2Kt dalrtr  KY K- 28 2 230
) 0 =0 0 0 0 0 + - 0 f)\[)
20 f{/n-"::f:f ¢ K" = K, K% = K, ¢ > KYK™, Ky o ma, Ot KY K~ 19 2 232
95t
30 I s pdy = atané - KYK ™ n— 4y i KYK 4y 30 2 234
31 Jfp = 7t KK~ K* = 7~ K K}~ — 7"K~ rtaT KYK— 31 2 236
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etaprimephi dec

Decay J/psi
1.000 phi eta’ HELAMP 1.0 0.0 0.0 0.0 1.0 3.1415926
Enddecay
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1.000 omega gamma SVP_HELAMP 1.0 0.0 1.0 6.0
Enddecay
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piOmis after cutl NERDBZLL %S
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T h_1 h 1
e 160 Entries 5340 < F Entries 1506
% C Mean 0.1692 % 80— Mean 0.148
o 1401 RMS __0.08895 = - RMS  0.07776
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N L < C
:@ 120? ﬁ C
- g o
@ 100 0 r
- Y so
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Efficiency @R EAR L EE:

University of Science and Technology of China

InclusiveMC
Nyooa = 4&& Qiorr =0 1.3b 13
N, =3 66m 6.6
Pass Pid 63m 6.3
Vertex Fit 62m 6.2
Pass 4C 17m 1.7
Pass 5C 15m 1.5
cutl 1506 100
Cut2 veto r5e? 1200 79.68

Cut2 veto rf™Sand ¢ 942 62.55



