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42 plenary talks

e ] overview

» 12 experimental talks
— BESIII, LHCDb, Belle, Belle II, CMS

e 290 theoretical talks
— New tools
— 2-,3-,4-, 5-, 6-, 7-, 8-quarks

— Meson, baryon, compact multiquark states, atom,
molecule, kinematic effect

— Spectroscopy, properties, nature, production, decay
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Charmonium(-like) structures
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Theoretical methods

® Hadronic level: nonrelativistic EFT Talks by B E, HIRE, HE. RKRE
» nonrelativistic expansion + heavy quark symmetry, with and w/o pion exchange
» poles correspond to hadronic molecules (purely molecules with only constant
contact terms in single channel)

» mixing with charmonia can change the pole positions
E. Cincioglu, J. Nieves et al. (2016); Friedrichs model: Z.-Y. Zhou, Z.-G. Xiao (2016-2000); ...

» Low-energy constants unknown
® Hadronic level: meson exchange model Talks by SR1&FE. E4E@K. KRR
» unknown/poorly known couplings

» cutoff dependence and ambiguous treatment of the short-distance potential

® Quark level: quark model Talks by B&EER = EIR. XIXF. EEF . RFEE
» models based on chromomagnetic interactions Talk by Ziti%
» diquark model
» unquenched quark model Talk by % 253
Y. Lu, N. Anwar, B.-S. Zou (2017); P. Ortega, J. Segovia, D. Entem, F. Fernandez (2018); ...
» screened potential B.-Q. Li, K.-T. Chao (2009); ...
® Quark level: QCD sum rules Talks by F&{%. EEMI

® Kinematical triangle singularities Talks by =ZA, XIBEE. #5391



A few issues of interest

e Width of the X(3872)

 Width of the D”,(2317)

* [',. of the Y(4230) and other charmonium(like) states
* Spin-parity of the pentaquark states

* Production/decay rate of any predicted states

* Criteria to discriminate different theoretical models

* What measurements can BESIII, LHCb, Belle Il do to
understand any of these (exotic) states

* Expectation for states in bottom sector



Future

LHCb Upgrade

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 ..
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CMS, ALICE experiments

Upgrade | Upgrade I
2x1033 cm-2s°" 2x1084 cmr2s!
23t run3 by 2023 >300fb-1runb

50fb 1 rund by 2029

Peak luminosity (crn™2s™")

* Lpeak > 6 x 1035cm2s-! after modification of SuperKEKB (partial RF IR,

BEPCII luminosity ) and Belle I
. . i * Reach 50ab-! goal around 2030
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15t workshop on the XYZ particles
( 2013%5H10-118 , tREFHE )

10:30 - 11:00
11:00 - 12:30

12:30 - 14:30
14:30 - 16:00

09:.00 welcome address 5'
Speaker: Prof. Yifang Wang (IHEP)

09:05 Zc & Zb states 40’ 2 5 A 7‘5 /—‘Z:\
Speaker: Mr. Zhiqing LIU (IHEP)
Material: | Slides '@

09:45  Zc on the lattice 45’
Speaker: Prof. Chuan Liu (School of Physics, Peking University)

Material: | slides '@

coffee break

Morning 2
Convener: Xiaoyan Shen (IHEP)

11:00  Exotic vector charmonium and its leptonic decay width 1/30°

Speaker: Dr. Ying Chen (Institute of High Energy Physics, Chinese Academy of Sciences, China)
Material: '

Lunch

Afternoon 1

Convener: Keh-Fei Liu

14:30 XYZ states 45’
Speaker: Dr. Chengping Shen (Beihang University)
Material: | slides brd)

15:15  Models for XYZ particles 45’
Speaker: Prof. Qiang Zhao (Institute of High Energy Physics, Chinese Academy of Sciences)
Material: | slides E'_I]




2nd workshop on the XYZ particles
( 20134%11820-228 , &1l )

2nd Workshop on the XYZ Particles




3" workshop on the XYZ patrticles
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5t workshop on the XYZ particles
( 2018410719230 , BM K )
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6t" workshop on the XYZ particles
( 2020%1A811-138 , EE A% )
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7t workshop on the XYZ particles
( 2021%5815-188 , WWHEA% )

5 ==

% ‘b EI' XYZ *."'Z ? ﬁ}f 'N' '% WEAREZ (F5) 2021.5.15-18

BB AKZSM. REME S5 R!
XYZ = &R TSR 14




7008 1%125.«/\ —I:J_IXYZ*TL -J7 ﬁj iq-/i\

o« UFEXFIIAENEFESMREAFRIFRAARPC

- ZFE. mES. KFER

- XIBESFEIREPRA

- Elf : XIES (£FE) | &R , IR, F/ND, 7R

- P - B, K=, FINEEE , AR

- FESETR
- LS , TibiE , ER EEE B
s BNE , TS, X, BFE , THX

54 A i, HxrE, BERM

15




H

=

TR RHIRBTR, S

16



2021F

H

—

PR RHIBGRT R, S

17



backup

18



After we have measured all the e"e~ annihilation cross sections,
what do we do to get the resonant parameters of the vector
charmonium(-like) states?
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Lum (pb/10 MeV)

Comparison between Belle II ISR & BESIII
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Belle 1l vs. BESIII in XYZ study

Full Belle II data sample (50 ab-! at 10.58 GeV, ISR events in 10 MeV)
compared with 0.5 fb-! at BESIII/BEPCII [or BEPCIII ]

ISRmode Lpsur/Lgee Ngpsii/Npetie i1

rrdly @ 4.26 GeV  0.5fb1 /2.2 46% / 15% 0.70

Ty @ 4.36 GeV 0.5fb1 /23 b 41% /5% 1.82

@4.66GeV  0.5fb! /25"  35%/6% 1.19

trh, @ 4.26 GeV  0.5fb1/22 b0 2.7%/— > 5
@ 4.36 GeV

K*KJly @ 4.6 GeV  0.5fb1/24 1 40%/7.5% 1.11

@49GeV 05! /27" ~40%/10% 0.74

A A, @46GeV 050! /24" 51%/7.5% 1.42

@49GeV 05! /271  39%/7.5% 0.96

Data taking strategy at BESIII is crucial! A few round of scans?
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