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e+e-→γX(3872), X(3872)→π+π-J/ψ 
observed ~100 signals 

PRL 112, 092001 (2014) 
PRL 122, 232002 (2019) PRL 130, 151904 (2023)
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e+e-→γX(3872), X(3872)→π+π-J/ψ 
observed ~100 signals 

e+e-→ωX(3872), X(3872)→π+π-J/ψ 
observed ~24 signals 

PRL 112, 092001 (2014) 
PRL 122, 232002 (2019) PRL 130, 151904 (2023)



X(3872) radiative decays at BESIII
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Chunhua Li & CZY, PRD 100, 094003 (2019)
Ε1 transitions 2P→1S, 2S,1D 

PRD 72, 054026 (2005)

χc1(2P)→γψ(2S)

χc1(2P)→γJ/ψ

χc1(2P)→γψ2(3823)



X(3872) radiative decays at BESIII
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Chunhua Li & CZY, PRD 100, 094003 (2019)

X→γψ(2S)X→γJ/ψ

• Challenge to study  X→γJ/ψ via e+e-→γX(3872)

• Dominant backgrounds: e+e-→(γγ)e+e-, (γγ)μ+μ-

PRL124, 242001 (2020)

Symmetry 2025, 17,1959

e+e-→γX(3872)



e+e-→ωΧ, X→γJ/ψ
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Chunhua Li & CZY, PRD 100, 094003 (2019)

BESIII: e+e-
→ωΧ(3872)      (                This work

BESIII: e+e-
→γΧ(3872)

PRL 124, 242001 
(2020)

Belle: Β→ΚΧ(3872) PRD 84, 052004 (2011)

PRL 107,091803 
(2011)

BaBar: Β→ΚΧ(3872)     0.22±0.10 PRD 71, 071103 (2005)

PRL 102,132001 
(2009)

(2.3σ)

PRD 110 (2024) 1,012006

• Study X→γJ/ψ decay via e+e-→ωX(3872)



X(3872) radiative decays at BESIII
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Chunhua Li & CZY, PRD 100, 094003 (2019)
Ε1 transitions 2P→1S, 2S,1D 

PRD 72, 054026 (2005)

χc1(2P)→γ ψ2(3823)



e+e-→γΧ, X→γψ2(3823)
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Chunhua Li & CZY, PRD 100, 094003 (2019)

• Upper limit contradicts theoretical 
predictions under the assumption 
that the X(3872) is the pure 
charmonium 2P state.

PRD 110 (2024) 1, 012012



Coupled-channel analysis of the X(3872) line shape at BESIII
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Line shape parameterization
PRL 132 (2024)15, 151903 

Junli Ma’s talk, 9th XYZ workshop



Coupled-channel analysis of the X(3872) line shape at BESIII
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Fit results
PRL 132 (2024)15, 151903 

Resolution~1 MeV Resolution~1.9 MeV

Junli Ma’s talk, 9th XYZ workshop
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PRL 132 (2024)15, 151903 

• Search for the poles of the amplitude in the complex energy plane.

• Effective range expansion

Z: the probability of containing 
a compact component

➜ Z=0.18, similar to deuteron (0.22)

Coupled-channel analysis of the X(3872) line shape at BESIII



X(3872)→π+π-χc1 PRD(L) 109, 071101 (2024)
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Chunhua Li & CZY, PRD 100, 094003 (2019)

PRD 84, 052004 (2011)

PRD 93, 052016 (2016)

0.2

Belle:

Theoretical calculations on the pionic transitions between the charmonium states 3PJ 
PRD 77, 014013 (2008) 

=(9.2±0.6±0.9)x10-3

=(4.9±0.4±0.6)x10-3

PRD 84, 011104 (2011) 



X(3872)→π+π-χc1 PRD(L) 109, 071101 (2024)
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Chunhua Li & CZY, PRD 100, 094003 (2019)

• Search for e+e-→γX(3872), X(3872)→π+π-χc1.

Exp.

Theo.



X(3872)→π+π-η PRD(L) 109, 011102 (2024)
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Chunhua Li & CZY, PRD 100, 094003 (2019)

⇒

PRD 106, 074015 (2022) Molecule model

B(X(3872)→light hadrons)~ (1-10)%



Search for e+e-→X(3872) via two-photon fusion
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• Mesons with JPC =1++ can be produced if on or both photons are highly virtual γ*. 
[NPB523, 423 (1998)].


• If X(3872) has a molecular component in its structure, it has a steeper Q2 dependence 
than the ccbar state. [Q2 is the invariant mass squared of the virtual photon]


• Belle reported an observation of  X(3872) in two photon interaction with 3.2σ in 

Belle, PRL 126, 122001 (2021) 

assuming the Q2 dependence predicted by a ccbar meson model  



Search for e+e-→X(3872) via two-photon fusion
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• Direct formation of C-even states with two-photon fusion process 


• BESIII observed  e+e-→χc1(1P) with 5.1σ significance

PRL 129, 122001 (2022) 
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• Direct formation of C-even states with two-photon fusion process 


• Search for 

PRD 107, 032007 (2023)

Search for e+e-→X(3872) via two-photon fusion



BEPCII-U Operation plan
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Y. Zhang, BESIII 2024 Winter Col. Meeting 



BEPCII-U Operation plan
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C.H.Yu, BESIII 2025 Summer Col. Meeting 



BEPCII-U Operation plan
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C.H.Yu, BESIII 2025 Summer Col. Meeting 

Restart in August 2025



Summary

22

• BESIII play an important role on the study of X(3872)

• Clean environment and good resolutions make abundant studies on X(3872), 

e.g. line shape, decays, and productions.

• BEPCII-U brings us more data


• Belle II+LHC(LHCb, CMS, ATLAS) are all operating, and possible future 
experiments STCF


• We can look forward to richer experimental results in the future. 




Data Samples at BESIII 
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