ST~ E LR PE SR A &

Super Tau-Charm Facility

Exotic States

e*e” = J/Yn. ]/ Ypp

51998, FRFEER, BKER
sl N=2

BREREEETS
2025.9.20



El 01 SEMBEe e -]/,

Sl 00 4 iA3Hee —/UpD

content




NEIBEE L TR

« 20035ELLRT, MTAANRBERERRS ZARRES WHREAR,
Rz R IEMXHS S S AR EIR R . R, H20035E
Belle X WX (3872) LK, BT &ML AFEBESII. BaBar,
Belle. CDF. DO. ATLAS. CMS 1 LHCb, ZERMBER
EXWN B KEF LIRSS, XEILRSHRATRS,
BIXYZRLF .

- HRBRTSEFEERTFSTES. OFRE. ATRAUKBERK

« MRBEBRERNUTHE, TRAB Acccc,

P ———— — — — — — — —

Tetraquark Pentaquark

Y

Hadron
molecule

"%

Hybrid state

Glueball



N BB EE

> HRIS2RASFSHXNANMECIREEICHRIERER

Mass (MeV)

5 KPR

7200:

7100

7000;

6900

6800/

6700

6600

6500

6960

6810

6400

-]
=
=
(/%]

7091

6631

Pwave 17~ T, spectrum

7091

7051

~
o
=
(+]

6975
6937

6902

6698

6633
6605

6588
6544

— u=50
n=100

6951

6877

6284

6495

6944.1

6875.6

6577.1

6495.4

6993

6904

6768

6750

6636

6911
6864

6740

6716

6555

Refs.1 Refs.2

Refs.3 Refs.3 Refs.3 Refs.4 Refs.5 Refs.6
(GI) (MGI) (NR)

QCD Sum Rules
Relativistic Quark Model
Godfrey-Isgur relativized diquark model

The modified Godfrey-Isgur relativized

diquark model with the color screening

effects

Nonrelativistic Quark Model

> EFHEA1 NEENERSHNRERELETHS
SEE7E: 6.495~7.113 GeV



RBIBERE L LBIAIK

> ElRTEHEFSRILINHRF AR

* Hiisken N, Norella E S, Polyakov |. A Brief Guide to Exotic Hadrons[J]. arXiv:2410.06923, 2024.



NEGERELLE ZBIIK

> Search for the double-charmonium state with ncJ/tp @ Belle

Tonitrulunb el e |- ———-—-—---
« FFHEEE: efe” - (Yisg NI/ o of
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nyﬁ‘nc %‘7]/1/) (2AVS = 6.73 GeV4E A B T)

Exclusive MC production under OSCAR 2.6.2
F4EF: ConExc
VS: 6.73GeV =8 100000
EoiE: ete” > Ty > nJ/Y,
: nc—>K+K_1t°, w0 > yy
* J/Y - ptu andete”
- BT - FABreit-Wigner 2 IR SA N B @S HIEBITRS

Particle vpho 6.7300 0.0

Decay vpho o —

1.0088 gamma gamma* ConExc -2 443 441; ¢ /A;T:t:O'(e-Fe - T4C) - BT4, —>€+€_BT4. -1 ]/1’[)
c C C

Enddecay

€ ~ RS

2
127l

2
2 2 2
S—m
( T4c) My, 1o
Decay gamma#*
1.0000 eta_c J/psi PHSP;
Enddecay

.72000 1.74915 0.0
.72500 2.48728 0.0
.73000 3.80113 0.0
.73500 6.45682 0.0
.74000 12.90311 0.0
.74500 32.23149 0.0
.75000 64.43911 0.0
.75500 32.20762 0.0
.76000 12.87256 0.0
.76500 6.43104 0.
.77000 3.77999

77500 2.46962

.78000 1.73409

.78500 1.28226 0.
.79000 0.98561 0. 7

Decay J/ps1i
1.0000 e+ = PHOTOS WLL;
Enddecay

Decay eta_c
1.860006 pl@ K+ K-
Enddecay

Decay p1@
l.00080 gamma gamma
Enddecay

End

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6




FH TS

TR

» |d,| < 1.0cm,|d,| < 10.0cm;

I FEF :

> 1ER: |cosO| < 0.8325,E,.4 = 25MeV,

> Umes: 0.8325 < |cos@| < 0.9445,E,., = 50 MeV ;

> KITAFE: 0 < |T,| < 50mns

17&4%E Kaon:

» Global PID : prob(K) = prob(m)&&prob(K)
> prob(u)&&prob(K) = prob(e)

EERE T

» 0.1 < Epeq <03, |py|=09GeV

T

> 0.8s%s1.2, D, | = 0.9 GeV

) F K Z

SUN YAT-SEN UNIVERSITY

BiEn° ;

> 0.12GeV < M,, < 0.15GeV

> 1C1IEFHIE ¢ < 60

BiEn, :

> 2.78GeV < M __ , < 3.08GeV
B/

> TRIE _x* < 60

> 3.05GeV < My+,- < 3.15GeV
» 3.05GeV < Mg+,- < 3.15GeV

t STCF Simulation

B.025
g | V5=673GeV,1ab”

S L
£0.02 |-
o021
z
0.015 |-
001 F

0.005 |-

. [N BTN NIRRT S
0 05 1 15 2 25 3
Momentum [GeV/c]
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n’ & &
» 0.12GeV < M, < 0.15GeV VS = 6.73 GeV

> 1CEEIFHIE _x* < 60
HIRERIZEILPI0 massiI S FLHE

@ i |
u-.%'ooo | STCF Simulation N FT T TT | I T T | I T T | I T T | I T T T TT1 T TT1 T TT1 T TT1 I'T T T4
L T m [ i
. 5-673Gev,1ab’  — n°before-fit mass 2 05 - gTCF Simulation g
L c L 7]
800 -  e'e —smJ/ 7 - ' ]
I LS4 Mean: 0.135 GeV | B 04l Entries: 29924 _'
i Sigma: 0.010 GeV | N o e'e -y Mean: 6.60 .
s00 |- ] < c: 15.47
: ] g 0.3 ‘ _:
400 |- ] : .
- i 0.2 T "
200 | - :
i 1 0.1 7
1011 012 013 014 015 o016 O 0 10 20 30 40 50 60 70 80 90 100

Kinematic Fit %2
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AT F=] /P . V5 =6.73 GeV
> ]/ p—ptu Fo] [p—eTe” MR 4 A 5 bk

' J/Y Mass cut: 3.05GeV < M, +;,- < 3.15GeV | | e Mass cut: 2.78GeV < Myip-o0o < 3.18GeV JI
_____ - ?8________777 T T T 1 | T T T | 1T T T | T T T ‘ T T T ] ____-g_)______I_I_T___I____|____I_________________j_____
= 0.3 - STCF Simulation - 5 ~ STCF Simulation
L'Ié e > ndly + Muon Pairs E 01? e'e > nJy — Muon Pairs |
) o
§)25 - irs: After cuts = 2716 Electron Pairs % irs: e
F Muon Pairs: After cuts = 27162 | Muon Pairs: After cuts = 22439.0 ——  Electron Pairs _
g ; Muons in [3.05,3.15]: 26754 + ] < 0 08 I Muonsin [2.78,3.18]: 16268 b
2 02 | Electron Pairs: After cuts = 27074 [\ 7] i Electron Pairs: After cuts = 19972.0 i
| Electrons in [3.05,3.15): 22180 A 0.06 - Sectonsini2783:18] 14301 Nc }ﬁ%ﬁﬁ ]
0.15f J/p RER - - ]
0.04 - .
0.1 B ] I ¥
i j _ 4 ' _
0.05 } j { 0.02 0 Jf" t 7
i * - % % -
L A ] = .p-"’* 35%;--
O_AL-JJ-WW?"|||| decbodoodestochode | ol olesl 0 i 'T"‘rh\'\\|\\\|‘\\\\fw-—
28 29 3 31 32 33 34 27 28 29 3 3.1 a
N [Ge V/
M(I'l) [GeV
BEEHAER: HAREBE07313 M) GV BEEHAER: HARKER2953.03)
e w:o=12.79+0.07MeV,lE{E = 3.097 + 0.001 e w:o=30.31+0.6MeV,IE{E =2.988 +0.001
« e:0=14.05+0.10MeV,lEE = 3.096 + 0.001 « e:0=30.67+0.7MeV,l%{E = 2.989 + 0.001
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AT Ff [P

»  Cut Flow 3Jtb VS = 6.73 GeV

Cut Flow(J/v->pp) Nobs EESEES Cut Flow(//y—ee) Nops  FEIRTRAEE
total number: 50000 100.00% total number: 50000 100.00%
nGoodm = 2&nGoodp = 2: 34432 68.86% nGoodm = 2&nGoodp = 2: 33918 67.84%
nGoody > 2: 29762 86.44% nGoody = 2: 29832 87.95%
np, = 1 and np,;, > 1 26712 89.75% ne, = 1andne, > 1: 26677  89.42%
J/Y mass cut & vtx_y?* < 60: 26321 98.54% J/Y mass cut & vtx_y* < 60: 21956 82.30%
nK,, = 1and nK, = 1: 23150 87.95% nK, = 1andnK, > 1: 19503 88.83%
n'mass cut & km_y? < 60: 20436 88.28% nmass cut & km_y* < 60: 17061 87.48%
ncmass cut 17363 84.96% ncmass cut 14378 84.27%

total cut: 32.48% total cut: 28.76%
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A7) /Y

Exclusive MC production under OSCAR 2.6.2
F=4F: ConExc
VS: 6.73GeV =H1£%: 100000
EoiE: ete” > Ty > nJ/Y,
* n,— anything
* J/Y - ptu andete”

«  FlMBreit-Wigner23iL XS A EHE O BRI HEIRS

e N a(e e - T4c) — BT4 —ete BT4c—>77c]/1/’

2 2 2
1.74915 0.0 ( T4c) +mz, o
2.48728 0.0
3.80113 0.0
6.45682 0.0
12.90311 0.0
32.23149 0.0
64.43911 0.0
0
0

2
127l

c -2 443 441;

PHOTOS WLL;

PHSP;

: a
0.014 ' pld pie PHSP;
0.006 108 HELAMP 1.6 0.0 0.0 8.8 -1.0 0.0;

32.20762 0.

0.812 IC = HELAMP 1.6 0.0 0.8 8.8 -1.0 0.08;
0.01080 i PHSP;
0.01080 i- PHSP;
0.0034 *- HELAMP 1.0 0.0 0.0 0.0 -1.0 0.0;
i : HELAMP 1.6 0.0 0.0 ©.8 -1.0 9.8 ;
PHSP;
PHSP;
HEL.\mP 1.0 0.0 0.0 0.0 -1.0 0.0;

12.87256 0.

6.43104
3.77999
2.46962
1.73409
1.28226 0.
0.98561 0.
12
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J/Y Mass cut: 3.05GeV < M, +,,- <3.15GeV
U) :\ T | T 171 | [ ‘ T 1T | I'TTT1 ‘ T 1T ‘ I'TTT1 ‘ T \:
Q.22+ _ _ -
< 02! STCF Simulation .
i ; e+e_%1‘|cJ/l|I Muon Pairs ?
D.18F T ]

N r .
H‘)16 , Muon Pairs: After cuts = 40835 + Electron Pairs E

D14
“0.12
0.1]

0.08 |

0.06
0.04
0.02

23] /P
> J/W—utu ] /Pp—eTe” 8 = 45H STk

Muons in [3.05,3.15]: 39979
Electron Pairs: After cuts = 38465

Electrons in [3.05,3.15]: 32058

I/ BB -

i ;

SUN YAT-SEN UNIVERSITY

Mrecoil(']/?wb) = \/|pe+e_ _p.f/d)|2/c

o
—

Normalized Entries

0',','W|“'ml::£-l'—h

29 295 3 3.05 3.1 3.15 3.2 3.25 3.3
M(I'T) [GeV]

BEHMEER:

e wo=13.40+0.06MeV,IEE =3.097 + 0.007
« e:0=15.05+0.08MeV,IE{E = 3.096 + 0.009

o

BSHUAER: HEXIE[2.94,3.01]
p:o =28.38 £ 0.46MeV,IE{H = 2.977 £ 0.001
e:0 = 28.93 + 0.56MeV, IE{E = 2.978 + 0.001

- STCF Simulation
- e'e -y

+ Muon Pairs

+ Electron Pairs

L Muon Pairs: After cuts = 39743.0

| Muonsin [2.78,3.18]: 39318

R RED 16

Electron Pairs: After cuts = 31682.0

Electrons in[2.78,3.18]: 31324

+

&
L]

L
L "'.;.
Hivl

.‘:I-

L ] e
30
[ i beasal

28 29 3 3.1

3.2 3.
M(Recoil) [GeV]
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> Cut Flow YLtk

Tk %

SUN YAT-SEN UNIVERSITY

Cut Flow(//y->pp) Nobs EESEES Cut Flow(//y—ee) Nops  HERSREER
total number: 50000 100.00% total number: 50000 100.00%
nGoodm > 1&&nGoodp > 1: 49582 99.16% nGoodm = 1&&nGoodp = 1: 49522 99.04%
np, > 1 and nu,, > 1: 40436 81.55% ne, = 1 and ne,, = 1: 39242 79.24%
J/ ¥ vtxfit_x* < 60: 40404 99.99% J /P vtxfit_y? < 60: 39225 99.96%
J /Y mass cut & vtx_y* < 60: 39743 98.36% J /¥ mass cut & vtx_y* < 60: 32452 82.73%
Recoil mass cut: 39099 98.38% Recoil mass cut: 31886 98.26%

total cut: 78.20% total cut: 63.77%
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VS5:6.73GeV~6.77GeV Step size:5MeV 9N REE &
FTEgES THRPRED G

- STCF Simulation
- e'e — T]CJ/W with Cuts I

is = 6730 MeV
s = 6735 MeV
is = 6740 MeV
is = 6745 MeV
is = 6750 MeV
s = 6755 MeV
s = 6760 MeV
is = 6765 MeV
s = 6770 MeV

Recoiling Mass [GeV]

EEEANTH, RPTRENEERSE
R IREE

l—l

—
N

o No_@alized Entges
8 ()

o
(@)

0.04 -

0.02

0

2.7

- BSHSXIE[2.94,3.03]
© BIRREGHNRENHEE
-« WMIRIRIGHIN B EIFIAPDG L HYE

Recoil Mass (muon)

Recoil Mass (electron)

Etac Mass (muon)
" Recoil: p = 2.978, 6 = 0.029
Recoil: u =2.978, ¢ = 0.031
| Etac:u =2.988, o = 0.031
| Etac:u =2988, 6 =0.032

Etac Mass (electron)

enpegpmgerpe I TR | ) ) ) |y

32 33
Mass [GeV]

R ;

SUN YAT-SEN UNIVERSITY

I
BB MR P RE DT Vs WIRHKSHIn, RRA T |

- STCF Simulation
- et sy



AIRAHT

e ContinuumZsJE&{H :

Bellef) & H Ko = A° (Zf )Afl"
0

o J/ppAIE. JpmtnAk | VSTOTCE
R /WK K- A RAEE &5
EEARIEH RITESGeVIY T | ContinuumZSE

J/Yrp &R

MR, HB1/100F0(E
B EEE7E6.75GeV T Xt
R HYEH .

J/ Yyt AR
J/WK* K~ &J&
o8 F A

T
10522% E/‘] §.0185 t-3l';'_'CiFncJS/Lr!nuIat|on L
AR A L S

TTRIED M
3% 15 FRecoil
Mass7> %

A

O_III Ll I L L1l L
27 28 29 3 3.1

3.2 33
M(Recoil) [GeV]

SUN YAT-SEN UNIVERSITY

N,,,=o0cLB
XUER] /4 Fom, B/

EREME  MEEE (L) FHH EFERE FAEmE(f) EHIE
31.00% 64.43 3 70.50% 64.43 548
31.00% 819.26 35 70.50% 819.26 6886
1.38% 20 3 11.40% 20 27
0.42% 30 2 4.88% 30 18
1.41% 30 5 14.23% 30 51
0.00% 0 0.00% 0

2925 srer simulation %’323 STCF Simulation
B - et ol e 2 Fee o e 3
20.02" e £0.02- °°¢ 7Y
0.015

31 32 3.
M(Recoil) [GeV]

31 32 33
M(Recoil) [GeV]
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AIRAHT

- n% kmfit

({2200_I\II‘I\\I LIS I Y B

3000} STCF Simulation
1800 _ Vs =6.73GeV, 1ab"
1600 —
1400 -

[ Mean (truth): 0.137, sigma: 0.007

e'e - nJdly

1200 : Mean (before): 0.135, sigma: 0.010

1000 = Entries (ruth): 12841

”u L Entries (before): 20921

800 -

600 -
g L
400 - =
: L

200 -

—— a® truth-match

7° before-fit

61.38% |

. L
|\\|\||\||\\|LL|.'L¢-'_A;1|\II\:

0_ 4
0.1 011 0.12 0.13 0.14 0.15 0.16 0.17

M(n9) [GeV]
wlQOQ Fr T LI L L B
0:3 |
& | STCF Simulation
® I | — n truth-match
N 8op - Vs=6.73GeV, 1ab .
E + =° before-fit
g e'e’ — nJly

600 | Mean (truth): 0.137, sigma: 0.007

Mean (before): 0.135, sigma: 0.010

0
0

| Entries (truth): 11792

400 - Entries (before): 19349

200 -

R

60.94%

|||||||LLL|K._AJ_1«---|

0.1 011 012 013 0.14 015 0.16 0.17

M(n?) [GeV]

w/o beambackground

T b X g

SUN YAT-SEN UNIVERSITY

0.12GeV < M, < 0.15GeV  #Hchi2R/IHNXETHST

500|\|‘\|\||\ LI LI L L L B O

- STCF Simulation ]
3000 L —— 1 truth-match 7]
I Vs=6.73GeV,1ab’ ]

Entrieg,

[ = before-fit
2500 ee — Ny

[ Mean (truth}: 0.138, sigma: 0.007

2000 :_ Mean (before): 0.135, sigma: 0.004 _:
: - 29.74% |
1000 - | ]
500 - doy .
lel‘\lle.a"" P A T
01 011 0412 013 0.14 015 0.16 0.17
M(n?) [GeV]
@ LI B Y I B A T TTT T
000 - , , .
& STCF Simulation

[ ; — a° truth-match ]
5000 - Vs=6.73GeV,1ab’ a
F 7° before-fit

e'e — nJly

4000 [ Mean (iruth): 0.138, sigma: 0.007

E Mean (before): 0.135, sigma: 0.004 o

Entries (truth): 9849

| Entries (before): 18631

2000 -

1000 .
0|||414_L.¢—1“1’_J|_,_:_1_HJ|‘I—LLI—|L\|_|M|IJI

01 011 012 0.13 0.14 0.15 0.16 0.17

Miz0){GeV

w/ background
No time cut

_5600—" L B L g :I\ L L L B B A
& STCF Simulation ] & | STCF Simulation
[ — n° truth-match ] 500 — r truth-match
500 |- \5-6.73Gev,1ab" . L {5=6.73GeV, 1ab"
i J n° before-fit ] ° before-fit
ete =iy oL 1 P ee oy B
400 |- * ; ] 400
| Mean {truth): 0.138, sigma: 0.007 ] [ Mean (truth): 0.138, sigma: 0.007
[ Mean (before): 0.134, sigma: 0.012, i 200 Mean (before): 0.133, sigma: 0.012 :* 1
w00  32.71% " o :
I Entries (truth): 4990 : . (0 | Entries (truth): 4980 . ‘ o/
L Entries tbeforey: 15253 L ] [ Entries (before): 14536 _ i 34- 33 A
200 - ' ] 200 | - ]
100 |- ] 100 |- ]
Py S—— T T N [y 0 bin T L e ]
01 011 012 013 014 015 0.16 017 01 011 012 013 0.14 015 0.16 0.17
M(z%) [GeV] M(n®) [GeV]
.?_31600__‘||‘""‘l""""‘l\\ll\II\‘\\|I—_ 8 :|\|w‘|\|w|||\|\|| T TT T T T T ]
8 400 - STCF Simulation ] 400 - STCF Simulation ]
—— n° truth-match q - — = truth-match
| {s=6.73GeV,1ab" 1 Vs=6.73GeV, 1ab"
1200 - T e a0 beforedit 3 1200 - i = before-fi 7
L ee oy P ] - ee oy

] 1000 - -

Mean (truth): 0.138, sigma: 0.007

1000 - yean gt 0.138, sigma: 0.007

Mean (before): 0.136, sigma: 0.010 _: - Mean (before): 0.136, sigma: 0.010

800 |- ] 800

Entries (truth): 9824

L|;57 73%_ 600 , Entries (oefore): 16245

Entries (truth): 9830

60.47%

600 T Entries (before). 17029

i ] 400 - .
400 - = H i
200 - - E 200¢ L ]
o DTl e ] 00';"";'1 o 0'13 '6‘14"6?;?3“'1—5'*6'17
01 011 012 013 0.14 015 016 0.7 AU 0T (Gev]

M(n’) [GeV]

w/ background W/ background
Time cut |t0| < 50 Time cut [t0] <10 49



AIRAHT

- n% kmfit

Bieoo [T T
£ [ STCF Simulation ]
w1400 - s=6.73GeV, 1 ab’! Etachass : 20885 evts 5
r Mean: 2.647 GV ]
1200 r RMS: 0.093 GeV ]
L Total Entries: 20895
1000 ; Mass In [2.78,3.18]: 11853 3
I’l” 800 |- b
600 - , ]
L (]
400 - R b
[ ¢ * ]
200 :* - ',.. { *:
e SRS L o N I S ¥ \ b
25 26 27 28 29 3 31 32 33 34 35
M, [GeV/c?]
» R o LN e e o
@ =
£ 1400 - STCF Simulation ]
w [ {s=6.73GeV,1 ab’ EtacMass : 19891 evis.
1200 } Mean: 2.944 GeV {
L RMS: 0.097 GeV
1000 L Total Eniries: 19891 a
L Mass In [2.78,3.18]: 11219
800 [ .
ee r
600 e N .
r L]
400 — R N
g g ' ]
200 - .: A 1
L A .
fe 1 s il N ENANEN NN ANENTN INRNENE ) ) by 1g1]

0 e
25 26 27 28 29

3.1
M, [GeV/c 3

w/o beambackground

32 33 34 35

Entries

Entries

0.12GeV < M,, < 0.15GeV

R R R R R
300 © greF simulation ]
[ (s=6.73GeV,1ab’ EtacMass : 24428 evts
250 C + Mean: 2.822 GeV/ -
L RMS: 0.178 GeV
200 o e
150 | H } -
r J{* f ]
00 gtha byt :

;H'HHHH# # ++++ ++f++++ i }

50 - by J ]

F § ]
07\\I\|\\\\|\I\‘\I\I‘\\\I‘I\\T‘m o Joy siutosed tatssei 3
25 26 27 28 29 3 31 32 33 34 35

M, [GeV/c?]

S R L L L I B

400 - STCF Simulation E
[ Vs=6.73GeV, 1 ab’! ElacMass : 23455 evts |

350 | } e 23060y E
300 |- b
250 i— ++ Mass In (2.78,3.18]: 4226 é
200 [ i E
g ¢ ]

150 ¢ } i
Rt bbb # E

100 Bt b, W’**ﬂ : ]
f I ]
S0 " E
O:H“\H‘.l..‘\HH\‘...\HH\”N papsaucle ) =
25 26 27 28 29 3 31 32 33 34 35
M, [GeVic?]

w/ background

No time cut

Entries

Hchi2&/NEFAHE

R L L L L R I B DL B %]
r Q
1000 - STCF Simulation 1 £
L Vs=6.73GeV,1 ab™ EtacMass : 20323 evts w
= + Mean: 2.942 GeV.
800 L ++ RMS: 0.118 GeV ]
= + + Total Entries: 20323
600 ’_ + Mass In (2.78,3.18]: 9629 N
L ¢
400 [ R ]
[ ¢ ,
r 4
200 |- - ' ]
L .a’".. K |
o fererre T LT Lodood L L1
25 26 27 28 29 3 31 32 383 34 35
M, [GeV/c?]
4] S R R R D
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VS = 6.73 GeV cut flow J->utu”
Cut Flow N,ps Releff. (%)  Nyp Rel. eff. (%)  Nyps Rel. eff. (%) N,yps Rel. eff. (%)
total number: 50000 100.00% 50000 100.00% 50000 100.00% 50000 100.00%
nGood > 4 : 34011 68.02% 41523 83.04% 33521 67.04% 33521 67.04%
nGoody = 2: 29207 85.88% 33519 80.72% 30317 90.44% 28839 86.03%
np, = landnpy, =1: 22786 78.02% 24973 74.50% 22605 74.56% 21521  74.62%
J/® mass cut: 22427 98.42% 24530 98.23% 22198  98.20% 21133  98.20%
nK,, = 1and nK; = 1: 15855 70.70% 16840 68.65% 15285 68.86% 14565  68.92%
n’masscut & kmfit < 60: 13649 86.09% 16789 99.70% 12927 84.57% 12009 82.45%
T mass cut 11599 84.98% 3293 19.61% 9334 72.21% 9684 80.64%
total cut: 23.20% 6.59% 18.67% 19.37%
w/ background w/ background W/ background
No time cut Time cut |t0| < 50 Time cut [t0] < 10

w/o beambackground
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VS = 6.73 GeV cut flow J/p>ete”
Cut Flow N,ps Rel.eff. (%) Nyps Rel. eff. (%)  Nyps Rel. eff. (%) N,ps Rel. eff. (%)
total number: 49048 100.00% 50000 100.00% 50000 100.00% 50000 100.00%
nGood > 4 : 33096 68.02% 33464 67.29% 33464 67.29% 33464 67.29%
nGoody = 2: 28917 87.37% 33460 99.99% 30630 91.53% 29313 87.60%
np, = 1and np,y, = 1: 25941 89.71% 28776 86.00% 26282 85.80% 25106 85.65%
J/® mass cut: 21305 82.13% 23619 82.08% 21580 82.11% 20602 82.06%
nK, = 1andnK; = 1: 15408 72.32% 19010 80.49% 17369 80.49% 16569 80.42%
n’masscut & kmfit < 60: 13119 85.14% 18652 98.12% 15180 87.40% 14428 87.08%
1 mass cut 10943 83.41% 4077 21.86% 11576 76.26% 11981 83.04%
total cut: 23.20% 8.15% 23.15% 23.96%
w/ background w/ background w/ background
No time cut Time cut |t0| < 50 Time cut |t0] < 10

w/o beambackground
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Introduction

* The theoretical prediction of pentaquark states can be traced back to the quark model proposed by Murray Gell-Mann
in 1964. In 1979, Daniel Stauffer constructed a four-quark plus one antiquark model, and in 1997, the team of Markov
and Polyakov predicted the existence of a particle called ®+ with a mass of 1530 MeV. In 2003, the Japan LEPS
experiment detected a resonance signal at 1540 MeV. After 2015, the LHCb experiment validated its existence through
high-statistics data.

D’ stD*°

—_
N
o
o

[ —data :
- — total fit i

1000F __ hackground

e InJuly 2015, the LHCDb collaboration at CERN observed this type of particle
for the first time in the decay of bottom lambda (A) baryons. Subsequent

experiments have discovered multiple pentaquark states, including Pc(4312),
Pc(4440), and Pc(4457).

@ c (b) _ 1K e
,Ib —%C } " b ~ < - 400?*
AL } P 200f

LHCb

800

[e2]

o

o
|

Weighted candidates/(2 MeV)

ccoalc

] = —— 1 e
4900 4250 4300 4350 4400 4450 4500 4550 4600
M yp [MeV]

Figure 1: Feynnlan diagrams for (a) Ag N J/w A* and (b) Ag — P(+ K— decay' Figure 6: Fit to the cosfp.weighted m j, distribution with three BW amplitudes and a

sixth-order polynomial background. This fit is used to determine the central values of the masses
and widths of the P} states. The mass thresholds for the X7 D° and X7 D*" final states are
superimposed.
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Event Selection

Study Channel: ete™ - Pfp - J/ypp

Good charged tracks: Vertex Fit:
|ny| <1lcm, |V,| <10cm > p,p and two lepton(e or i) come from the same
point.
PID: Kmfit Fit:
> p:prob(p)>prob(e,, K, 1) > p,p and two lepton(e or ) restrain to center-of-
» e:prob(e)>prob(p,m, K, i) mass.
> w:prob(u)>prob(p,m, K, e) N do(Vxy) and zy(V, ) dlstrlbutlon
Other selections: £ ::Z : T wog
» Numberof p=1landp =1 S ERE of
» Numberof u* =pu~ =1lore*=e" =1 %mf — %w:

a0 F

20F

0 C 1 L 1 1 1 1 ] -
0 0.02 0.04 006 008 01 012 014 016 0.18 0.2 00 0.1 02 0.3 0.4 0.5 0.6
do [cm]

z0 [cm]




Cut Flow for offline 2.6.2

]I —ete”

JIp = utu

Total number 200000 200000 200000 200000 200000 200000
Match Tracks 56.52% 70.00% 72.98% 74.03% 74.68% 74.70%
nGoodp = nGoodm = 2 48.21% 65.35% 69.49% 71.32% 72.34% 72.43%
p=1&8&p=1 41.43% 62.38% 66.17% 66.74% 66.50% 65.62%

et =1&8& e~ = 1(PID) 41.24% 62.14% 65.90% 66.47% 66.25% 65.34%
After Vertex Fit 40.71% 61.43% 65.15% 65.71% 65.48% 64.56%
After Kmfit Fit 33.06% 46.48% 47 31% 46.65% 45.92% 44.98%
]/ € [3.05,3.15] GeV 32.72% 45 82% 46.60% 45 80% 45.03% 44.01%
Match Tracks 56.57% 70.22% 73.02% 7452% 74.54% 75.05%
nGoodp = nGoodm = 2 48.79% 66.22% 70.15% 72.41% 72.76% 73.50%
p=18&8&p=1 41.99% 63.29% 66.81% 67.85% 66.91% 66.59%
ut=18&p" =1 (PID) 39.45% 59.45% 62.71% 63.47% 62.30% 61.94%
After Vertex Fit 39.13% 59.00% 62.25% 63.00% 61.86% 61.44%
After Kmfit Fit 36.97% 51.80% 52.73% 51.93% 50.31% 49.51%
J/W € [3.05,3.15] GeV 36.54% 51.01% 51.91% 51.04% 49.42% 48.63%




Study of P.(4450)*

Process: e*e™ — P,(4450)"p = J/ypp = eTe " (u u~) pp

* Threshold:

 Width =39 £ 5+ 19MeV

° ]PC — 5/2+

Introduction in LHCb (2015)

Observations of exotic structures in the J/i)p channel, which we refer to as
charmonium-pentaquark states, in Ag — J/p K™ p decays are presented. The data
sample corresponds to an integrated luminosity of 3 fb~! acquired with the LHCb
detector from 7 and 8 TeV pp collisions. An amplitude analysis of the three-body
final-state reproduces the two-body mass and angular distributions. To obtain a
satisfactory fit of the structures seen in the J/A)p mass spectrum, it is necessary
to include two Breit-Wigner amplitudes that each describe a resonant state. The
significance of each of these resonances is more than 9 standard deviations. One has
a mass of 4380 £ 8 £ 29 MeV and a width of 205 £ 18 & 86 MeV, while the second is

narrower, with a mass of 4449.8 + 1.7 + 2.5 MeV and a width of 39 £+ 5 4+ 19 MeV.

The preferred J assignments are of opposite parity, with one state having spin 3/2
and the other 5/2.

Decay Card

noPhotos

Particle vpho 6.500 0.0

Decay vpho

1.0000 gamma gamma* ConExc -2 443 2212 -2212;
Enddecay

#

Decay gamma*

1.0000 Pc(4450)+ anti-p- PHSP;

Enddecay

#

Decay Pc(4450)+

1.0000 J/psi p+ PHSP;
Enddecay

#

Decay J/psi

0.0594 e+ e-

0.0593 mu+ mu-

Enddecay

PHOTOS VLL;
PHOTOS VLL;




P.(4450)" distribution

Events/7.00[MeV/c?]

Cutting Criteria: 3.05 < M, /, < 3.15 GeV

Add P.(4450)" Resonance
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4.2
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P_.(4450)" & &E %X (/s = 6.5GeV)

B %ete™ - J/Ypp = 1pb,eTe™ — P.(4450)*p — g g
J/¥pp = 0.1/0.02/0.01 pb, % EEF MK X KHe = 47.2% g g o

20

Bk = E 4 10fb~1, NIA &K =427 Iw(#£[4.1,5.0] £ %7 6550),
P.(4450)* =17 2 % 1000/200/100

1 1 1
4.7 48 49 5

L L L 0 L L
7 48 49 5 41 42 43 44 45 46
MIP_(4450)'] (GeV/c?)

44 45 46 4
MIP,(4450)"] (GeV/c?)

1 dgiaal
d 42 43

. TR N . . T 50 'II i < 50 'III il b
W B EFI 25 . AJRE3090, 155 45472/94.4/47.2 - g MR el - g ITIRER
= ) { DatA =y I". DATA :
% 30 | jFitti:g Cur\; ;ﬁ 30 i H __l__Bukgmund
Significance = \J2(NLLpogern — NLLmoger2) £ ufy o £ o

TE z*)& lott 1 50 tt 1 1 OO tt 1 c"l.l 4.2 4.3 4&[&(134550);][1(&\//;)7 4.8 49 5 D4.] 4.2 4.3 41‘\3[Pc(£4550)*]4(ge\//;.)7 4.8 49 5
N A R
Signal NLL | -11087.80 | -801083 | -764022 | -~ it Tt ol R At
< ™ ] : |
Bkg NLL | -1098050 | -8002.73 | -7637.26 | 7.l sl BB T
LE H ---- Signal g 5 :i
Significance 14.650 4.020 2.430 Bttt d 3
MIP_(4450)] (GeV/c) MIP_(4450)] (GeV/c)




fBixe*e™ = J/pp = 1pb,e*e™ — P.(4450)*p - ] /ypp
= 0.1/0.02/0.01 pb, & EEF MK E he = 47.2%

BIx = E 4 100fb™Y, A& &K= 5% 4 10w(#£][4.1,5.0] & %
6.55w), P.(4450)* = 15 %% 4 1w/2000/1000

WA R = FlEK Yy . ARHK3.09w,

= 5 $4720/944/472

Significance = \J2(NLLpogern — NLLmoger2)

ESARK
BEEH

Signal NLL

-144607

-105636

100Lt1

-100904

Events/11.25[MeV/c?]

Events/11.25[MeV/c?|

Bkg NLL

-143534

-105555

-100875

Events/11.25[MeV/c?]

Significance

46.320

12.730

7.620

1200
1000 E
800 |
600 |
100

200 B

a0 E

200

500 F

300

200

Events/11.25[MeV/c’]

oE
4.

500 F

300 E

Events/11.25[MeV/c’]

100 F

0
4.

a00

Events/11.25[MeV/c?]

100 F

1200

1000

800 |
600 |

400

200

oE
4.

5005
4005
3005

200

100

oE
4.

500 F
400
300

200

100

ok

4.1

#
S
: f#;,..-*fmﬂﬂ#ﬁ%#"*#*

.
wf_,.ﬁﬁﬂ%ﬁ%




LHCDb Fitting Result

— data
— total fit

IIITIIIIIIIIII

Weighted candidates/(2 MeV)

4200 4250 4300 4350 4400 4450 4500 4550 4600

—_ backgrouhd

s’

>iD*°

LHCb

M ynp [MeV]

State | M [Mev] | T[M&V] (%% CL)| R I[%]
P.(4312)% | 4311.940.7758 | 98 +277 31 (<27) | 0304007705
P.(4440)% | 44403+ 1.3741 1 206 +4.97 57 (<49) | 1.11+0.3379%
P.(4457)% | 4457320674 | 64420737 (<20) | 0.53£0.167513

Events/13.33[MeV/c?]

B1Zete” - J/Wpp = 1pb, ZRBENBZE Ne =47.2%

P.(4312)* P.(4440)* P.(4457)*
A H 0.1pb 0.37pb 0.176pb
= 17| 3% 472 1746.4 833.9
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LHCD Fitting Result
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o
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31200

= —— data LHCDb
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Q
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A

]
4900 4250 43

)
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mp [MeV]

State | M [MeV] | T[Mev] (9% CL)|  RI[%
P.(4312)% | 43119407758 | 98427737 (<27) |0.30+0.07 004
P.(4440)% | 44403+ 1.3741 | 206 +£4.97 57 (<49) | 1.11+0.3340%
P.(4457)% | 44573 £0.674 | 64420737 (<20) | 0.53£0.16701

Bins = 100 18K 7 P.(4440) T L3

400 450

§ DATA § DATA
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Bins = 200

220 240

§ DATA 220 I DATA
200 — Fitting Curve — Fitting Curve
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A E@EIX /s = 5.5GeV

Bikete™ — J/Ypp = 1pb, & BEI RN E K e = 48.4%
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Cut Flow for different P, states

Resonance P.(4312)* P.(4440)* P.(4457)* P.(4312)* P.(4440)* P.(4457)*
Total number 100000 100000 100000 100000 100000 100000
Match Tracks 76.12% 73.16% 72.85% 76.01% 76.52% 76.16%
I - ete- nGoodp = hGoodm = 2 72.96% 67.45% 66.40% 73.80% 74.85% 74.36%
p=18&&p=1 71.80% 63.76% 61.56% 66.59% 68.11% 67.56%
et =1&&e™ =1(PID) 71.54% 63.50% 61.32% 66.33% 67.82% 67.29%
After Vertex Fit 70.75% 62.75% 60.60% 65.58% 67.09% 66.55%
After Kmfit Fit 55.78% 52.92% 51.75% 46.27% 47.56% 47.28%
J/¥ € [3.05,3.15] GeV 54.98% 52.50% 51.56% 45.22% 46.46% 46.25%
Match Tracks 76.43% 73.45% 73.10% 75.97% 76.63% 76.19%
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Truth Compare

The comparison of truth and rec level for each P resonance is shown in the figure below.
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Exclusive MC production under OSCAR §3°00 STCFSlmuI;tlonl o
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|r|_>_ Observation of structure in the J/i-pair mass spectrum J
i_- States: T,:.:(6550)°, T,.z:(6900)°, T.:e(7290)° :
: « Quantum numbers: I¢(JP¢) = 0T (?"") :
: - Minimal quark content: cccc :
: . Experiments: LHCb(first observed), ATLAS, CMS :
: « Production: prompt pp collisions :
: - Decay modes: ] /] /Y :
: - Nearby thresholds: j/yy(2S), xcoxco, - :
- _Characteristic widths: 80— 191Mey |

LHCb Collaboration. Observation of structure in the J/{-pair mass spectrum[J]. Science bulletin,
2020, 65(23): 1983-1993.
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Truth information

VS = 6.73 GeV
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Truth information

VS = 6.73 GeV

SUN YAT-SEN UNIVERSITY

gloss j\ T T T ‘ T T T T ‘ T T T T T T T T ‘ T T T T | T T T \7_ $ [ T T T T ‘ T T T T ‘ T T T T T T T T T T T T ‘ T T T T
£ | STCF Simulation . ] £ | STCF Simulation o ]
%0.03 ~ Vs=6.73GeV,1ab"’ K_ Momentum 7 @025 /s=6.73GeV,1ab" ur omentum .
8 - — K Momentum ] = — p Momentum
Bozs - = £0.02 - ]
2 r Mean(K+): 1.056 2 Mean(i*): 1.693
0.02 sigma(K+): 0.432 7 .
i Mean(K-): 1.057 ] 0.015 - 1600
0.015 sigma(K-): 0.434 -
— E N |- _
= -- - ] 0.01 [ ] —1 =
Kaon Zj & 43 fi--truth ok ; {muon B &4 15 --truth
E ] 0.005 |- .
0.005 [ ] i
0 L TR N N T T T AT T N AN SO SN N N I [ 1 0 I T S T N Lo ]
0 0.5 1 15 2 25 3 0 0.5 1 15 2 25 3
Momentum [GeV/c] Momentum [GeV/c]
= - =
&I B AHBI> A T0.9GeV/c
% 0.08 F SI\-CF \S I| T { 8 . B B B B B B B L T T T T T ]
= E imulation 1 £ [ STCF Simulation . 1
E 0.07 F Vs=6.73GeV,1ab" — vy from MCTruth 3 53_025 } V5= 6.73GeV. 1 ab " e_ Momentum {
S 0.06 [ ] N - — ¢ Momentum ]
~n 0. . = C ]
sz = = n ] o L ]
HKFREE 5 7--truth 2 g ] Eo.02 - _ ]
§005¢ Entries: 119022 E Z " n +))- 1022 ]
Z C ] F 0. 1
.04 - r . 1 o 0 —
004 oo Vi | HFE B4 - truth
0.03 | . i ):0.416
002 | E 0.01 - .
0011 E 0.005 - ]
0 Cov v b v by by b b Ly oy T ] L 4
0 02 04 06 08 1 12 14 16 18 2 C | ‘ ‘ ‘ ‘ ]
0 L L 1 L L L 1 1 L L L L 1 1 L L L L
¥ Energy [GeV] 0 0.5 1 15 2 25 3

Momentum [GeV/c]

53



Normalized Entries

o
w

0.25

o
(M)

o
-
[8)]

0.1

0.05

é%-’ ‘:‘E'féi'i dO\ Zo- 0

> RBSEHMPOCARISE

STCF Simulation
fs=6.73 GeV, 1 ab™

Mean: 0.008
RMS: 0.016

0 )
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

Charged d o [cm]

do 7310

g _\ T 1T ‘ TTTT ‘ TTTT | T T 71T | (L TTTT TTTT TTTT TTTT T 1T \: m0-022
£ - STCF Simulation 1 So02kt
w 0.25 - s=6.73GeV, 1ab” ] LICJO 018 o
o Mean: 0.020 1 Bk
8 o RMS: 0.036 1 n0.016 -
g “t 1 §0.014 5
Q9 ] £0.012 -
Z 0.15 +4 < -
] 0.01 =
0.1 ] 0.008 -
1 0.006
i ] 0002 -
07\\“ _l_lllll\\l\JI\lIIIIlI\I\‘I\\I‘\Illl\ll\7 0_
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 045 05 0

Zy3 1o

Charged z 0 [cm]

R 4

SUN YAT-SEN UNIVERSITY

STCF Simulation
s =6.73 GeV, 1 ab”

Mean: 90.045
MS: 35.701

20

120 140 160 180
Charged 6 [rad]

40 60 80 100

6 7 p

54



F b X

SUN YAT-SEN UNIVERSITY

o THIESEMHE: 0.1< Eee <0.3, |p” | = 0.9 GeV JS = 6.73 GeV

3 X\1 IO:I3 T LI T T T T T 1T T 17T T T T T T T T T T 17T
2 14 F \ | \ = 2 ol | \ | ;
£ L STCF Simulation . ] = - STCF Simulation . .
W 120 5-673GeV, 1ab" Before Cut ] i f5=6.73GeV, 1 ab” Before Cut i
C After Momentum Cut 10 N After Momentum Cut |
10~ ] HW :
L Entries(Before Energy Cut):42980 ] 8 7]
=1 8 . - r Entries(Before Energy Cut):42730 ]
Emci E'g ﬁg ==} r [ | Entries(After Cut):28697 ] 6l P Entries(After Cut):28697 .
3= I . r b r 5 ntries er Cut): 7
LIRS 10 : ST L ] i L ]
B - 1 4 L .
4 [ | | ] + | | _— i
i i + 1 I 5 ]
i ’J L H ] ] ’d q K ]
0 :-«—-—i_n.“—-—"rr'\ L :-L\L:_‘.“_l* s _JL ,,,,,,, —— J—' s ‘,: 0 :,-A—lﬂp—t—- ‘!—'—‘T'_E\ Ll |_|\ I T :_.J_T‘_T_l__J‘_‘_J.‘_JJTJ_‘._._J_._.....J._
0 01 0.2 03 04 05 06 0.7 0.8 0 01 0.2 0.3 0.4 05 06 0.7 0.8
Energy [GeV] Energy [GeV]
% T T T T | T T T T ‘ T T T T T T T T T T T T | T T T T : .5 : T T T T ‘ T T T T ‘ T T T T T T T T T T T T ‘ T T T T :
£ - STCF Simulation ] 23000  STCF Simulation - ]
ch 3000 ¢ 5=673GeV.1ab" — Before Energy Cut ] LE - fs = 6.73 GeV, 1 ab™ Before Energy Cut 7
2500 :— ----- After Momentum Cut —: 2500 :— """" After Momentum Cut
—h = . r ] . .
Zd] Eﬁ#ﬁ . 2000 Entries(Total):57928 + —: 2000 [ gneries(Total):57980 I,l,_ B
L Entries(Cut):28697 " 7 E Entries(Cut):28697 E
1500 * o { 1500 - ]
1000 | E 1000 ;
500 |- ] 500 F &
0 : N L, basd I. Laosd b ; ‘ Il Il 1 1 | Il Il 1 1 | Il Il 1 1 | L I i : 0 C L L el L Lol L. ; ‘ L L L L | L L L L | L L L L L daad 4_7
0 05 1 1.5 2 25 3 0 0.5 1 1.5 2 2.5 3

p [GeV/c] p [GeV/c] 55



¥ b X &

SUN YAT-SEN UNIVERSITY

e A

. ﬁi&%ﬁO.SS%Sl.Z, Ipe | = 0.9 GeV VS = 6.73 GeV

0 C e B B A B Boogg E T T E
84000 . 2 : . . ]
= 000 - STCF Simulation — Beforecut £ 0000 £ STCF Simulation E
12000 F 1 "eokb —e After Cut ]
N Entries: 86614 7 E —e* After Cut -
r e'e 1 0. g 1600 - e'e = n iy 3
10000 E e'e —>nth;! Mean: 0.75 h . R 1
g 5:037 ] 1400 |- ]
8000 - ] 1200 £ E
E/PI375 : - ] 1000 |- .
6000 1 E 800 - ]
4000 |- . 600 3
0 - ] 400 3
000 M ] 200 [ E
0 Lr I B LT PRI TR B O E i Lo b b e by N
0 0.2 0.4 0.6 0.8 1 1.2 1.4 08 085 09 09 1 105 11 115 1.2
E/P E/P
m FT T T T | T T T T ‘ T T T T T T T T T T T T T T T - u) : T T T T ‘ T T T T | T T T T T T T T | T T T T | T T T T :
o) r ] ] [ ]
£3000 - STCF Simulation . :’3000 - STCF Simulation ]
"E [ 5=6.73GeV, 1ab’ — Before Cut . l.ﬁ Vs =6.73 GeV, 1 ab™! —— Before Cut E
2500 f After Cut f o500 - [ e After Cut .
—1 = - 1 r 1
djgﬁﬁ . 2000 [ ¢ . ies(all):58186 = 2000 |- Entries(All):58186 _ -
L Entries(Cut):30791 i E Entries(Cut):30652 o e E
1500 |- . 1500 - =
1000 [ E 1000 £ —j
500 | E 500 .
0 : derehssbasdessdaskoodussh E Lo b b o Reieadaad 4_: 0 Ftdesdssbridenibastosiendt ; T T T Y Y N brdeasind]
0 0.5 1 15 2 2.5 3 0 0.5 1 1.5 2 2.5 3

b [GeVic] p [GeV/c] 56



	默认节
	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19
	幻灯片 20
	幻灯片 21
	幻灯片 22
	幻灯片 23
	幻灯片 24
	幻灯片 25
	幻灯片 26: Introduction
	幻灯片 27: Event Selection
	幻灯片 28: Cut Flow for offline 2.6.2
	幻灯片 29: Study of 加粗斜体 大写 P 下标 加粗斜体 c 设备控制 4 左圆括号 粗体 4 粗体 4 粗体 5 粗体 0 , 右圆括号 ...次方 加  
	幻灯片 30: 加粗斜体 大写 P 下标 加粗斜体 c 设备控制 4 左圆括号 粗体 4 粗体 4 粗体 5 粗体 0 , 右圆括号 ...次方 加  distribution
	幻灯片 31: 加粗斜体 大写 P 下标 加粗斜体 c 设备控制 4 左圆括号 粗体 4 粗体 4 粗体 5 粗体 0 , 右圆括号 ...次方 加 截面假设 (平方根 中等阴影 加粗斜体 s 等于 粗体 6 . 粗体 5 加粗斜体 大写 G 加粗斜体 e 加粗斜体 大写 V )
	幻灯片 32: 加粗斜体 大写 P 下标 加粗斜体 c 设备控制 4 左圆括号 粗体 4 粗体 4 粗体 5 粗体 0 , 右圆括号 ...次方 加 截面假设 (平方根 中等阴影 加粗斜体 s 等于 粗体 6 . 粗体 5 加粗斜体 大写 G 加粗斜体 e 加粗斜体 大写 V )
	幻灯片 33: Compare with LHCb result (平方根 中等阴影 加粗斜体 s 等于 粗体 6 . 粗体 5 加粗斜体 大写 G 加粗斜体 e 加粗斜体 大写 V )
	幻灯片 34: Compare with LHCb result (平方根 中等阴影 加粗斜体 s 等于 粗体 6 . 粗体 5 加粗斜体 大写 G 加粗斜体 e 加粗斜体 大写 V )
	幻灯片 35: 截面假设 平方根 中等阴影 加粗斜体 s 等于 粗体 5 . 粗体 5 加粗斜体 大写 G 加粗斜体 e 加粗斜体 大写 V 
	幻灯片 36: Cut Flow for different 加粗斜体 大写 P 下标 加粗斜体 c  states
	幻灯片 37: Truth Compare
	幻灯片 38: No Background
	幻灯片 39
	幻灯片 40
	幻灯片 41
	幻灯片 42
	幻灯片 43
	幻灯片 44
	幻灯片 45
	幻灯片 46
	幻灯片 47
	幻灯片 48
	幻灯片 49
	幻灯片 50
	幻灯片 51
	幻灯片 52

	删减
	幻灯片 53
	幻灯片 54
	幻灯片 55
	幻灯片 56


