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ØCurrent Status of BESIII

ØCharmonium-like Spectroscopy

ØCharmonium Decays

ØSummary



844 publications & 33个新强子
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• 155 PRL+4 Nature(Physics)
• Fast growing (~100 / year)
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PRL Other
Nature(Phys.,Com.) Accepted

Total: 844 = 776 + 16 (accepted) + 52 (submitted)

12 heavy particles

21 light particles

http://english.ihep.cas.cn/bes/re/pu/NewParticles/
Zhiqing Liu & Ryan Mitchell, Science Bulletin 68 (2023) 2148–2150

Discover 33 new hadrons

http://english.ihep.cas.cn/bes/re/pu/NewParticles/
https://doi.org/10.1016/j.scib.2023.08.025
https://doi.org/10.1016/j.scib.2023.08.025
https://doi.org/10.1016/j.scib.2023.08.025


BEPCII-U upgrade commission

Ø Upgrade project approved by CAS in 2021.

Ø 𝑠 up to 5.6 GeV; optimized @ 3.773 – 4.7 GeV.

Ø Luminosity enhanced by a factor of 3 @ 4.7 GeV.

Ø CGEM inner draft chamber installed. 4

BEPCII-U vs. BEPCII

讨论未来的取数计划。



Data – On resonance & Scan
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10 B J/y events: light hadron, hyperon
2.7 B y(2S) events: charmonium

20 fb-1 y(3770): D mesons

t mass scan

Low energy scan: R-value, baryon pair 21.5 fb-1 High luminosity scan: XYZ, Ds, Lc…

Sitting @ 4.68 GeV at the moment 
à 9 fb-1



BESIII high luminosity scan
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Start from 2013, 0.5 fb-1/10 MeV step scan from 4 – 4.9 GeV

21.5 fb-1

500 pb-1, beam time 
(1 month à <15 days)



Charmonium-like Spectroscopy



Zc(3900) PWA
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3 fb-1 @ 4.178 GeV

Full 12 fb-1 data

• Due to different PHSP/production, grouped into 4 sets

• Agree with previous results (parameters / JP)

PRD 112, 092013 (2025)



Zc(3900) PWA – intermediate states
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PRD 112, 092013 (2025)
• Investigate the sub-processes production

• pZc(3900) comes from Y(4230) decay

• f0(980) also comes from Y(4230) decay

• (pp)S-wave may have more sources, e.g. 
Y(4320)

PWA of e+e-àD*Dp [D1(2420)D & pZc(3900)] 
will come soon



Zc(4020) PWA
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arXiv: 2603.05564; Multi-channel joint PWA

Zc(3900) fixed

JP = 1+ significance 11.7σ over 1−/2+/2−



Observation of X(3790)-àD0D-
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arXiv: 2607.29138 1667 pb−1 @ 4.68 GeV
DT
Fit

DT
data

DTDTDT

• Both DT & ST methods are used for events reconstruction
• Recoil the direct pion (πd) to obtain the D0D-+c.c. system
• A charged charmonium-like structure X(3790) is needed in 

the PWA with statistical significance >5.3σ.
• M[X(3790)]=(3794.7±6.0±8.7) MeV/c2; JP=1− is favored

ST (D0→K−π+) ST (D0→K−π+π+π−) ST (D−→K+π−π−)
Fit with X(3790)
Fit without X(3790)
X(3790) signal
Sideband background

Γ0 or g



Search for Zc(3900) iso-scalar partner
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Full reconstruction Partial reconstruction
hy(2S)

Suffer from low statistics, no evidence yet

arXiv:2601.15882

15.1 fb−1

3-body PHSP



Search for Zc(3900) iso-scalar partner
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arXiv: 2607.07446 20.3 fb−1 Ecm = 4.18 - 4.95 GeV

• The p+p-hJ/y events is observed with 6.0σ significance (N = 
58.2±10.2±3.4)

• Can not determine the intermediate state within current statistics, 
e.g. f1(1285)/h(1295)

• No obvious new structure in the M(ηJ/ψ) mass distribution
• Report the UL of average production cross section [o(0.1 pb)] & 

Ecm-dependent production cross section.

π+π−ψ(3686)/π+π−ψ2(3823)/η′J/ψ simulated



Search for 0-- molecule y0(4360)
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PRD 113, 092013 (2026)

h1àgg
h2 recoil



Search for 1-+hybrid/molecule & baryonium
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5.8 fb−1

arXiv: 2503.11015 arXiv: 2504.13539 arXiv: 2508.18594

• Search for a molecule state in DsDs1(2536) system
• Search for a hybrid state in h/h’hc final state
• Search for a bound state HcàLcSc



e+e-àhidden charm cross section
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PRL 135, 071901 (2025) 22.2 fb−1

• R1 à Y(4230)
• R2 à Y(4320)/Y(4360)
• Inclusion of R3 is necessary for 

reproducing the drop ~4.5 GeV.
• Interference/mixing of charmonium 

can not explain



e+e-àhidden charm cross section
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JHEP05(2025)144 =0.15±0.22

full Miss K or p Miss K0
8.86 fb−1 arXiv: 2510.13274

6.4 fb−1



e+e-àhidden charm cross section
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arXiv: 2407.20009

2.5 fb−1

arXiv: 2411.15752

4.1 fb−1



e+e-àlight baryon/hadron cross section
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arXiv: 2602.23835arXiv: 2605.19780

PRD 113, 072017 (2026)

arXiv: 2508.01359

arXiv: 2508.11276

PRD 112, 112010 (2025) PRD 111, L051502 (2025)

• Charmonium-like states coupling is weak à not a compact structure?
• Perhaps y(3770) contribution is observed !

arXiv: 2606.22759



Study of X(3872)
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PRL130, 151904 (2023)

11.6 fb-1
90 signal 
events

PRL 122, 232002 (2019)

e+e-àgX(3872)

e+e-àwX(3872) 4.7 fb-1

25 signal 
events

9 fb-1 is coming…



Production & Decay
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PRD 105, 072009 (2022)

@90%

PRL122, 202001 (2019)

PRD 113, L071102 (2026)



Charmonium Decays



EM decay hcàgg
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PRD 87, 032003 (2013)

y(2S)àp+p-J/y with J/yàghcà3g

106 M

PRL 134, 181901 (2025)

2.7 B

Interference not considered

Ggg=

PRL 136, 051901 (2026)
10 B

from E760/E835 p𝑝̅ annihilation & Belle gg fusion
=

G(hc)=(30.5±0.5) MeV



EM decay hcàgg
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PRL 134, 181901 (2025)

2.7 B

Interference not considered

Ggg=

PRL 136, 051901 (2026)
10 B

from E760/E835 p𝑝̅ annihilation & Belle gg fusion
=

First absolute measurement !
arXiv: 2601.11236

p0g - tag signal

2.7 B



Resonance parameters of cc0,c2
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CPC 49, 091001 (2025) 中国物理C封面

àno obvious ‘Chiral Suppression’ 
[ to explain f0(1710) as glueball ]𝑚1𝑃(COG) = (𝑚𝜒𝑐0+3𝑚𝜒𝑐1+5𝑚𝜒𝑐2)/9 = 3525.39±0.04 MeV

vs 𝑚ℎ𝑐(1𝑃) = 3525.37±0.14 MeV



Summary
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ØBESIII is still an active & productive experiment after 17 years.

ØCharmonium(-like) spectroscopy produces cutting-edge results.

ØWorld’s largest y(2S) dataset & precise charmonium era @ BESIII.

ØBEPCII-U commissioned in 2026 & Big opportunity for XYZ physics.

谢谢大家！



BESIII – A Hyperon/light meson factory
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Ø Br(J/yàgh’) ~ 5*10-3, h’ yield ~50 Million

Ø Br(J/yàgh) ~ 1*10-3,  h yield ~10 Million

Ø Br(J/yàLL) ~ 1.9*10-3; L yield ~20 Million

Ø Br(J/yàS+S-/S0S0) ~ 1.2*10-3; L yield ~12 Million

Ø Br(J/yàX-X+/X0X0) ~ 1*10-3; L yield ~10 Million

Polarization / NP Search (CP violation, EDM) / Decay dynamics



三代北京谱仪(BES/BESII/BESIII)

1988年10⽉24⽇，邓⼩平同志“中国要在⾼科技领域占有⼀席之地”
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