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> HRIS2RASFSHRNANMECIREEICHRIERER

Mass (MeV)
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CIe LR
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6800/

6700

6600

6500/
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7091
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6400

6631

Pwave 17~ T, spectrum

7051

6975
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£6351
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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

> BTRATT NERNSRSNREERTE
SEEI7E: 6.4957.113 GeV
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* Hiisken N, Norella E S, Polyakov I. A Brief Guide to Exotic Hadrons[J]. arXiv:2410.06923, 2024. 5
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» Search for the double-charmonium state with ncJ/tp @ Belle

© FEEE: eTe” — (Yisg NI/ s 10
- BEX: 10.52GeV 5
© R R

* J/P: eTem,utpum F

- RHORE: 980fb !
« JRE : 6267 + 43 MeV/c?
e WRLTEE: 121 + 72 MeV

Events / 50.0 MeV/c?
B
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© nJ/WREXHE: [6.0,6.6] GeV/ c* g e
. BELEE: 21+07%0.2pb § ool M 1@
AM = /s —m(n.) —m(J /1) § ’5‘: 7 —y— :
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nyﬁznc ﬁv]/llJ (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

€ ~ A

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

0

0

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

Decay eta_c
1.860006 pl@ K+ K-
Enddecay

.75500 32.20762 0.
.76000 12.87256 0.

.76500 6.43104 0.¢

.77000 3.77999

.77500 2.46962

.78000 1.73409

.78500 1.28226 0.

.79000 0.98561 0.¢ 8

Decay p1@
l.00080 gamma gamma
Enddecay

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

End
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» |d,| < 1.0cm,|d,| < 10.0cm;

T :

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

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

> KITRFE]: 0 < |Ty| <50 ns

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

RS :

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

BiEn° ;
> 0.12GeV < M,, < 0.15GeV

> 1C1IEFHIE ¢ < 60

BiEn, :

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

> TRIE _x* < 60
> 3.05GeV < M+ ,-

» 3.05GeV < M +,-

— e e

IA

3.15GeV
3.15GeV

IA

8 ‘ ‘
= STCF Simulation
Bozs ¥s=6.73GeV,1ab "

N e | um
£0.02 fhondrae Bk i

= Mcan’&')‘ 1.693
ofu’): q_423

0.015 - Mean(i): 1.690 1
ou): 0.423

0.0t ;
0.005 - ‘
g - .

0 0.5 1 1.5 2 25 3
Momentum [GeVic)

F bk #

SUN YAT-SEN UNIVERSITY
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12GeV < M,

>
> 1CEFHE _x* < 60

000 - STCF Simulation

- Vs=6.73GeV, 1ab’

800 - e'e -y

J

600 -
400 -

200 - [

s ol

0 T el

0 oo by v oo g o lgggal

01 011 0.12 0.13 0.14 0.15 0.16 0.17

—— nt° before-fit mass

&

Mean: 0.135 GeV ]
Sigma: 0.010 GeV

wlecdl 2

< 0.15GeV

\

s
L~ <
| T ke

M(n?) [GeV]

Normalized Entries

0.5

0.4 |

0.1

G 5

SUN YAT-SEN UNIVERSITY

VS = 6.73 GeV

HRERIZEILpi0 massfY N FLHE

0.3 |

0.2 1

:I T T | ' TTT | ' TTT | ' TTT | ' TTT TTTT T T TT T T TT T T TT IIII:
. STCF Simulation i
i Entries: 29924 _:
e'e - nJdiv Mean: 6.60 .
c: 15.47 i
,,,#|L...|L..L|....|....‘....|....|..4.JJ_L.|:

0O 10 20 30 40 50 60 70 80 90 100

Kinematic Fit %2
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AT A=) /P . V5 =6.73 GeV
> ]/ Pp—utu Fa] [p—eTe” MR E 45 ATk

l J/Y Mass cut: 3.05GeV < MLe+Le < 3.15GeV | i N. Mass cut.: 2.78GeV < My+p-.0 < 3.18GeV !
8 i I | L | ____.&E’__________ _____ l_____T_____I__
£ o3 STCF Simulation & STCF Simulation
L'g - e oy + Muon Pairs E A | e'e -y — MuonPairs
b} o
%025 i Muon Pairs: After cuts = 27162 R _+_ Electron Pairs E)O 08 | Muon Pars: Atter cuts = 22439.0 —  Electron Pairs -
g i Muons In [3.05,3.15] 26754 ] ' Muons in [2,78,3.18] 16268 ¥
2 02 | Electron Pairs: After culs = 27074 = | Elsctron Pairs: Aftar cuts = 15972,0 ]
Electrons in [3.05,3.15]: 22180 d 0.06 [ eecronsinizras oy 143 nc}ﬁiﬁ#ﬁ ]
0.15 | J/IY REDT - _ _
I ] 0.04
0.1 y ‘
: : _ . L
0.05 | \ ] 0.02} “
L i 3 3’.. &l
0' | AT heohedhodosbodboodel o otealed (Q e ‘T‘-‘“‘.'vﬁlll‘ll xlf“m
28 29 3 3.1 32 3-.3 3.4 27 28 29 3 3.1 3'%39\//91
N M(I'T) [GeV] &
BEHE%ER: #E&KXI(E[3.07,3.13] BRHEER: ME&RXIEI[2.95,3.03]
e w:o0=12.79+0.07MeV,lEE = 3.097 + 0.001 e wo=30.31+0.6MeV,I%{E =2.988 +0.001
* e:0=14.05+0.10MeV,lE{E = 3.096 + 0.001 « e:0=30.67+0.7MeV,IE{E = 2.989 + 0.001

11



AT Ff [P

» Cut Flow XJLb VS = 6.73 GeV

Cut Flow(J/->pp) Nobs HRRTEER Cut Flow(//y—ee) Nops  HERTRAEE
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%
nu, =2 1 and np,, > 1: 26712 89.75% ne, > 1 and ne,, > 1: 26677  89.42%
J/¥ mass cut & vex_y? < 60: 26321 98.54% J/$ mass cut & vtx_y* < 60: 21956  82.30%
nK,, = 1and nK, = 1: 23150 87.95% nK,, =2 1and nK, = 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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Exclusive MC production under OSCAR 2.6.2
FZHEF: ConExc
VS: 6.73GeV

5{5%%: 100000

55i8: ete” - Tae > nJ/W,
n. - anything
J/Y - u'u” andete”

0.0100
b.0100
’ DD34

0.8326
0.0163

e vpho 6.7390 0.0

gamma* ConExc -2

i
eta pi@ pif

443 441;

PHOTOS

VLL;

PHSP;
PHSP;

HELAMP 1.0 0.0 0.0 0.0 -1.0 0.0;
HELAMP 1.8 0.0 0.8 0.8 -1.0 8.08;

PHSP;
PHSP;

HELAMP 1.0 0.0 0.0 0.8 -1.8 0.8;
HELAMP 1.0 0.0 0.0 0.0 -1.0 9.0 ;

PHSP;
PHSP;

HELAHP 1.0 0.0 0.0 8.8 -1.0 0.0;

I 5
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«  FlMBreit-Wigner23iL XS A EHE O BRI HEIRS

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

. 72000
. 72500
. 73000
. 73500
. 74000
. 74500
. 75000
. 75500

N N llo)Nor ey Ne)NerNeyleNerleo ooy

o

. 76000
. 76500
. 77000
. 77500 -
. 78000
. 78500
. 79000 ¢

2
127l

2
2 2 2
( T4c) My, 1o

1.74915 0.0
2.48728 0.0
3.80113 0.0
6.45682 0.0
12.90311 0.0
32.23149 0.0
64.43911 0.0
32.20762 0.0
12.87256 0.0
5.43104 0.¢€
. 77999
.46962
. 73409
. 28226
.98561

14



F X %

¥ kT _
ﬂ—*$]/¢ ﬁ — 6.73 Gev SUN YAT-SEN UNIVERSITY
+ g + 5= =

>]/Ipﬁ” I'l ﬁp]/lpﬁe e éﬁ}ﬁ 2 h\ﬁﬂ bt‘ A[rccoll ]/lf) \/lpe+e = p]/t,‘!l /(

I ]_/IEMass cut: 3.05GeV < M +,,- <3.15GeV | {_Recoﬂ Mass cut:. 2 7BGeV_<_IGr:C; Z ; IBEe_V_Jl
%223* , I [T T T T g,)_____.__I_T_I_|_._1_|_1__i_u_u___17__
£, STCF Simulation : £ 042 STCF Simulation |
L e sy + Muon Pairs - T e oy -

-@18 ! ] é I —+—  Electron Pairs
.16 [ MuonPars:Atercus 40835 _Il_ Electron Pairs - s 0.1 P i S SO _
%) 14 © Muons in (3.05,3.15) 39979 E = T o
' Electron Pairs: After cuts = 38465 : I S 2N =1
20.12 ~ Electrons in [3.05,3.15]: 32058 ]/¢ ﬁ%ﬁ#ﬁ 3 0.08 [ o P A (ule = S16EZ0 &/qlﬁgﬁ#ﬁ i
N 1 - Electronsin [2.78.3.18). 31324 R
Og‘; 3 : 0.06 - .
0.06 0.04 p .
0.04 ; i ‘+ ]
0.02 0.02 | * -
0 b1 ' -
29 295 3 3.05 3.1 3.15 32 325 3.3 0 . I
M(I'T) IGeV 27 28 29 3 31..32 3.
$I_.lﬁﬁ'?u SR ( ) [ ] _ﬁnﬁ;ﬁu\ Oyt E . ?UAEIETJ [2.94,3.01] M(Recoil) [GeV]
* wo=13.40+£0.06MeV,lE{5 = 3.097 £ 0.007 e p:0=28.38+0.46MeV,IE{H = 2.977 + 0.001
* e:0=15.05%0.08MeV,IE{5 = 3.096 + 0.009 e e:0=28.93+0.56MeV,IE{g =2.978 + 0.001
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> Cut Flow YLtk

F X B
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Cut Flow(J/v->pp) Nobs RIS Cut Flow(J/y—ee) Nops  FEIRTRAEE
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%

16



0 ,,,-'.fJl R . ) 4
27 28 29 3 31 32 33

Recoiling Mass [GeV] . BEECH AR E[2.94,3.03] M
=] 7 H ° e V
. ﬁﬁ%ﬁ%ﬁﬁﬂ’ﬁﬂs FARENEERF . $%ﬁ{%ﬂ’gncﬁ§ﬁ#ﬁﬁyﬁ Hescev]
| ®EdWEE oo BARRGH REEEIAPDGEME

- = l — 4 . = — =
VS:6.73GeV~6.77GeV Step size:5MeV ONMEEER | | BRHKESHRAREDF VS WirES N REDH :
= N = I I, Ll T 1 1 T T NP L LI LI | L

TR RS THRARES T 8 T T
g pr ey | 120 greF simulation 1
£ 0081 g1CF Simulation (s = 6730 Mo i | : L[ eeondy o Teehtesieen o
W 407 L e'e —nJywihCuts g o< ere0 v 101 g0 i S
-8 ’ - c :- H o T MY . : | (_'_\é _ Etac Mass (muon) |

~N : (s = 6750 MeV ] . Recoil: p =2.978, o =0.029 e Etee Mads (eloction
% 0.06 : g::z::::: ‘ | | §)08 - Reco.l.Lz.g?a.o:o.oax _ e - :
E 0.05 - (s = 6765 MeV = | | 2 i e |
2 * (s = 6770 MeV ] | | | Etac:p =2988, o =0032 |
0.04 - N : 0.06 - |
! 1 _ |

- ER :
0.03 ]| | 0.04 F :
0.02 F S | | ; |
0.01F | 1 Sar r 1
2.7 2.8 2.9 3 3:1 3.2 3.3 | I
|

|| :
| |
| |
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ARAHT

e ContinuumZsJE&{H :

Belle} S8 H Ko = A“(ZM)AM

+ J/pPAIK. J/pnimoak | VSO
R /WK K- A RAEE &5
HRIRIEE HTESCeV T | Continuum A

J/Ypp AR
MEER, REB1/1007(H [t AR

E%%E%TG.BGeVTN JK* KRR
- ° BFAK
A5 *°°2 STCF Simulati
10° A~ [E B WOIBL srangn s
e A e —
FTARIE 24T 0.012 ;:mﬂ.}»ufia e ,F‘ el i
iK1 AIRecoil | | oot Y
Mass 7> % o B

it l ]/ pp
\[7 0.002
FAR : +

27 28 29 3

1 32 383
M(Recod) [GeV]

F X &

SUN YAT-SEN UNIVERSITY

N,,,=o0¢cLB
XUER] /4 Fom, B/
EENE  FEEBE(L) EHHEH EFERE WERE(L) EHHE
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
R AR R LA A A AL RS 9.024
? 20 STCF Simulation ®.022 STCF Simulation
g e'e’ - iy s il Bo.02. €€ —=ndy -
§0'02 S et 018 —
5 . %1016‘ T o
’ '0 1 ™ r\)\
0.015 JkL % =1 Il na |l 0.014 & . i P fr JI :
5"&}7?“ g peg ol ’PL_‘_"..,‘-‘W"’J‘!; ﬂhhl'ﬂ 0.012 1" e ’“‘ﬁ ! J \ﬁt'll " ;f{l i
0.01" J lJ (Ul o ﬂpf,i U‘ I’] 0. 01;. l ‘ | i
J / Yrtn do0e J/WK* K-
0.005| 0.004 |
i 0.002 |
%'7 '2'8 29 3 3'“.4@2%?% {Gc‘?]' %'7 o8 &3 9 3'1v.'(néb% (Ge?js
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fE AT L FH XK

%ic = 20eV,
—>FT4C = 10MeV
l‘nc] np = 1MeV s P cross section input
1 ° 6ol H
Brycsetes ¥ 21070 By nyy =15~ 0.1 -

1272, %
40—

o(ete” — Tye > J/YP) = BT4C—>e+e_BT4c—>71c]/1/’

7
2 ) 2 2
(S mr,.) tmr, ITac

~64.43fb(iE{E) I

20—

: L=100fb1 :

: B(J/Y—>e e ,utu”) =0.11932=11.932% : I
|
I
|

: B(M.—K K n") =0.0115=1.15%

I L L L I L 4 4 1 1 1 | 1 1 1 e " " l L L 1 1
8.6 6.65 6.7 6.75 6.8 6.85 6.9
Vs (GeV)

e ——— — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

« PL100fb~ YRS B A STCFEAE R F=AE 21 + 10° Ty (N, = oL)

> A. Badalian, B. loffe and A. V. Smilga, Nucl. Phys. B281 (1987) 85 21
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:ﬂlﬁi: VS: 6.73GeV~6.77GeV Step size:5MeV 8 steps

%J 70 :_ T ETLC'I'Fl 'S'In"llu;aIIIIOInI L L L LU B A A |: ° Significance _I_l_ﬁ/z_\\ﬁ:
uE) L Signal (MC) ] log likelihood value from the fit w/o signal
~ a0 - [ EacklgFr::-und (MC) 7 —
g - e'e =T, —»>ndly . Sf';:a, F‘,t . S = [2(InLon(s + b] —|InL,, (b)) /2.
@ I Bkg Fit i . e
l.l>.l 50  E-673GeV, 100" 9 E log likelihood value from the fit
40 F 1 1+ L=100fb"1 |

30  significance = 0.450 |
MAER: + Ny, =65+12.3 |

2 i
| o Nback = 3144 i 24.6 |
I
I

10 e Mean = 6.75+ 0.01 GeV

+ 6=492+1.82MeV |

0 L
6.73 6.735 6.74 6.745 6.75 6.755 6.76 6.765 6.77
. AERS: —BEHR Mass (GeV) : BITER: « N, =

|
- ESHIE: S8 | e Npger =313 :
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> - . g < .
2 12000 - STCF Simulation . H{ * significance 7TH AT
e} i [ ] c::gr:‘t?nuum Bkg 7 log likelihood value from the fit w/o signal
- L B J/ypp B el
g 10000 wro Ty iy — - : § = P(fnLin(s + 5] [InLnG) 2
o - s=6.73GeV, 100 b  Total Fit ] ——
W g800- Signal Fit _| log likelihood value from the fit
B Bkg Fit l _____________________ 1
|+ L=100fp1 |
6000 g B
|+ significance =5.720 I
e T T T 1
4000 AER: ¢ Ny, = 1530.3 +473.4 |
5 | * Npack = 62791.7 + 299.6 |
000 | + Mean =6.75+0.001GeV |
0 | e 0=1.71+2.0MeV |
6.73 6.735 6.74 6.745 6.75 6.755 6.76 6.765 6.77 i e T -
Mass (GeV) : BIER: « Nyg = 1487 |
- ARMA: —MEER | * Npgcx = 62377 |
: ESNA: EEESRBWEK e



AR B EBE T LR

> YER

> PR

BEE = /GeV
inputX [H (fb)
Nobs”%-%)
input# H (fb)
Nops(lE55)
inputX E (fb)
Nobs(%_%')

BEEm/GeV
input® H (fb)
Nops(fES)
input&X E (fb)
Nops(155)
inputZX H (fb)

Nobs( %_%)

6.73
3.8
0
19.0

38.0

6.73
3.8
32

19.0
161

38.0

323

6.735
6.5
0
32.3

64.6

6.735
6.5
55

32.3
274
64.6
548

6.74
12.9
1
64.5

129.0

6.74
12.9
109
64.5
547
129.0
1094

6.745
32.2

161.2

322.3
14

6.745
32.2
274

161.2
1370

322.3

2740

6.75
64.4

322.2
14
644.4
28

6.75

64.4

548
322.2
2738
644.4
5476

6.755
32.2

161.0

322.1
14

6.755
32.2
273

161.0
1366

322.1

2732

6.76
12.9

64.4

128.7

6.76
12.9
109
64.4
547
128.7
1094

6.765
6.4

32.2

64.3

6.765
6.4
55

32.2
273
64.3
546

6.77
3.8

18.9

37.8

6.77
3.8
32
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37.8
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significance

0.450
1.970

3.580

significance

5.720
26.760

57.660
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Exclusive MC production under OSCAR e
Generator: ConExc LoW0; Reemeiml | e
‘_"z..l 2500 L ] AMS: 0126 GeV
VS: 6.73GeV Number of event: 100000 ¢ VTt
° =z " ’ ]
Signal Channel: ete—>T,.—nJ/wv, - : E
« .- K*K n° ]/ > anything 1000 ,
_ 500 | 2 ’
CutFlow N Relative N T .
u obs Efficiency %5 26 27 28 29 3 31 32 33 34 35
M, [GeV/
otal number: | 50000 100.00% il
e -
nGood =2 : | 49015 98.05% Lok s s,
nGoody > 2: | 48676 99.30% I S by e ]
nK,>1: | 40225 82.64% - S
nK,,>1: | 32866 81.71% =00 b ]
oy
nt® >1: | 31284 95.13% 400 | A
Nemasscut: | 23553 75.29% 200 - ~ .‘»..“ 2
L b .,
Recoil mass cut:| 17960 76.25% S T et STV oo, e
. o 29 295 3 305 31 315 32 325 38
total cut: 35.92% I Recoll [GoV/c] )8
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2+
fEE = /GeV 6.73 6.735 6.74 6.745 6.75 6.755 6.76 6.765 6.77

N,,s (MC) 17363 17500 17367 17521 16870 17557 17421 17311 17005
=E (fb~1) 100 100 100 100 100 100 100 100 100
WREME  34.73% 35.00% 34.73%  35.04% 34.43% 35.11% 34.84% 34.62%  34.70%
input& E(fb) 3.8011 64568 12.9031 322315 644391 322076 12.8726  6.431 3.78
N ops(EREX) 0.1 0.2 0.3 0.8 1.5 0.8 0.3 0.2 0.1

B
BEES/Gev  6.73 6.735 6.74 6.745 6.75 6.755 6.76 6.765 6.77
N,,. (MC) 14378 14282 14129 14416 14001 14026 14418 14315 14275
=E (Fb1) 100 100 100 100 100 100 100 100 100
EIEE  28.76%  28.56%  28.83%  28.83%  28.57%  28.62%  28.84%  28.63%  28.55%
inputBXE(fb) 3.8011 64568 129031 32.2315 64.4391 322076 12.8726  6.431 3.78

N ops(EEIER) 0.1 0.1 0.3 0.6 1.3 0.6 0.3 0.1 0.1
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BEER/GeV
Nops (MC)
=E (fb™)
input® H (fb)
N ops(EREX)

B f

BEER/GeV
Nops (MC)
=X (fb71)
input&X E (fb)
Nops(EREX)

6.73
39290
100
78.58%
3.8011
17.8

6.73
31287
100
63.85%
3.8011
14.5

6.735
39121
100
78.24%
6.4568
30.1

6.735
29457
100
64.04%
6.4568
24.6
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6.74
39152
100
78.30%
12.9031
60.2

6.74
31308
100
63.89%
12.9031
49.1

6.745
39252
100
78.50%
32.2315
150.8

6.745
31411
100
64.10%
32.2315
123.2

6.75
39296
100
78.59%
64.4391
301.9

6.75
30698
100
63.95%
64.4391
245.7

6.755
39230
100
78.46%
32.2076
150.6

6.755
30652
100
63.86%
32.2076
122.6

6.76
39410
100
78.82%
12.8726
60.5

6.76
31886
100
63.77%
12.8726
48.9

6.765
39242
100
78.48%
6.431
30.1

6.765
30745
100
64.05%
6.431
24.6
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6.77
39240
100
78.48%
3.78
17.7

6.77
31238
100
63.75%
3.78

14.4
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Figure 6: Cross sections of e'e™ — KK J/y, indicated by error bars with only statistical un-

certainties. They are fitted by a coherent sum of two Breit-Wigner functions indicated by red solid
curves. The Blue and green dashed curves are the amplitudes describing the resonances ¥V (4230)
and Y (4500), respectively. (a) corresponds to solution [, (b) corresponds to solution 11 [IZ3).
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LHCB 5% %5 R

T T T
+ Dot

S Total N1

w— Resoesince
w— Therbold HW
w— = Threshold BW2

« States: TC5C5(6550)01 TC5C5(6900)OI TCCTC5(7290)0

Quantum numbers: [¢(JP¢) = 07 (?’1)

I
I
I
I
I
Minimal quark content: cccc |
I
Experiments: LHCb(first observed), ATLAS, CMS |
I
I
I
I
I
I
I
I

[ ]
Weighted candidates / (28 MeV/c?)

S00 7000 8000 9000
My, 1, (MeV/c)

Production: prompt pp collisions

Decay modes: J/y]/y
LHCb results:

* Nearby thresholds: J/yy(2S), xcoxcor -
o ° o X N Significance
« Characteristic widths: 80 — 191 MeV Structurs N I
L Pr threshold | p; binned
______________________________ Any structure bevond NRSPS plus DPS 340 6.0
Threshold enhancement plus X (6900) 640 6.9¢
LHCb Collaboration. Observation of structure in the J/{-pair mass spectrum[J]. Science bulletin, rI’r'"‘Il“"&,I(;;:;'I:;:"""""“ (':111; I,:;Z

2020, 65(23): 1983-1993.
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