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• Introduction 

• Recent results of X and Z states from BESIII 
• Search for X(3872)→KsK±π∓ and Κ*(892)±,0Κ∓,0 

• Search for 1-+ charmoniumlike exotic states via e+e-→γ(ηηc, η’ηc, 

DsDs1(2536)) 

• PWA of e+e-→ π+π-J/ψ 

• Multi-channel joint analysis of Tccbar(4020) 

• Search for new Zcs states in e+e-→ K+K-ψ(3686) system 

• Summary
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Hadrons
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CZY & S.L. Olsen, Nature Reviews Physics 1, 480 (2019)

• Meson:qq, Baryon:qqq

• QCD allows hadrons 

beyond meson and 
baryon exist



Charmonium(-like) Spectrum
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• The charmonium spectrum is 
calculated with the potential 
model.


• Good agreement between theory 
and experiment below the open-
charm threshold.


• Exotic candidates are observed at 
experiments above the open-
charm thresholds.



XYZ Data Samples at BESIII
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X(3872) charmless light hadron decay
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• No X(3872) charmless light hadron decays are observed in experiment so far. 

• In a molecular nature of X(3872), Ref.[PRD 106, 074015 (2022)] predicted 

Br(X(3872)→VV, VP) via intermediate meson loops


PRD 113, L071102 (2026)



X(3872) charmless light hadron decay
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• No X(3872) charmless light hadron decays are observed in experiment so far. 

• In a molecular nature of X(3872), Ref.[PRD 106, 074015 (2022)] predicted 

Br(X(3872)→VV, VP) via intermediate meson loops


• Search for X(3872)→KsK±π∓ and Κ*(892)±,0Κ∓,0 at √s = 4.16-4.34 GeV


PRD 113, L071102 (2026)
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Search for 1-+ exotic states
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• Search for JPC=1-+ exotics

• Conventional mesons within quark model can not produce states with   JPC = 

0—, 1-+, 2+-… 

• Experimental observation would reveal their unambiguous exotic signatures.


• BESIII observed JPC=1-+ isoscalar resonance η1(1855) in J/ψ→γ(ηη’)


• Search for 1-+ charmoniumlike exotic states via e+e-→γ(ηηc, η’ηc, DsDs1(2536))

• In a molecular picture,  several 1-+ states were predicted, with masses close 

to hadron pair thresholds. PRD89,114013(2014),PRD101,076003(2020)


• LQCD calculate 1-+ hybrid states with mass 4.13-4.33 GeV, decaying 
dominantly to DsD*s, D1D, D*D, D*D* PRD89,114013(2014), JHEP07(2012)126, 
JHEP12(2016)089,PRD102,014023 (2020)


PRL 129, 192002 (2022)



Search for 1-+ exotic states

9

• Search for JPC=1-+ exotics in  e+e-

→γ(ηηc, η’ηc) at √s=4.258-4.681 GeV

• Provide the production upper limits 


PRD 111, 112007 (2025)

• Search for 1-+ exotic in  ee→γDsDs1(2536) 
at √s=4.612-4.951 GeV


PRD 112, 032002 (2025)



PWA of e+e-→ π+π-J/ψ
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• Dataset: 

• PWA includes the processes

PRD 112, 092013 (2025)



PWA of e+e-→ π+π-J/ψ
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• Fit to √s-dependent cross sections of πZc(3900) and f0(980)J/ψ


• Determine ψ(4220) mass and width


PRD 112, 092013 (2025)

• Determine Zc(3900) mass and width



Multi-channel joint analysis of Tcc(4020)
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• Perform multi-channel joint PWA of the Tcc(4020)

• Isotriplet states: Tcc(4020)/Tcc(4025) observed in πhc, D*D*bar 

PRL 111, 242001 (2013) PRL 115, 182002 (2015)PRL 112, 132001 (2014)PRL 113, 212002 (2014)

• Masses and widths



Multi-channel joint analysis of Tcc(4020)
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arXiv:2603.05564



Multi-channel joint analysis of Tcc(4020)
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arXiv:2603.05564

• JP=1+ with a significance 11.7σ  

• Poles

• Branching fractions



Study of K+K-ψ(3686) system
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• Search for tetraquark candidates containing both strange and charm quarks 
are interesting 

• Zcs(3985) (5.3σ) is observed in

• Hints (2.3σ) in the (K±J/ψ) spectrum in K+K-J/ψ system

PRL 131,211902 (2023)PRL 126,102001 (2021)

• We observed ee→K+K-ψ(3686) process at 
√s=4.843 GeV


• We check the structures in K+K-ψ(3686) 
system

arXiv: 2407.20009



Study of K+K-ψ(3686) system
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• There is discrepancy for the M(Kψ(3686)) spectrum between data and the 
non-resonant K+K-ψ(3686) system


• More data is needed to obtain a robust conclusion

Fit I

Fit II

arXiv: 2407.20009



Summary

• BESIII keeps making contributions to the XYZ physics 
• Set upper limit of X(3872)→ Κ*(892)±,0Κ∓,0 (VP) to be 0.6x10-2. 

• Make search for 1-+ charmoniumlike exotic states via e+e-→γ(ηηc, η’ηc, DsDs1(2536)) 
• Measure Zc(3900) and ψ(4260) resonant parameters via e+e-→ π+π-J/ψ PWA 
• Determine Tcc(4020) JP =1+ via multi-channel joint analysis of Tcc(4020)→DD*, πhc, 

and πJ/ψ 
• Search for Zcs states in ee→KKψ(3686) system. 

• After the BEPCII upgrade, increased statistics and advanced analysis methods will bring 
more new results.
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