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• Charmonium and charmoniumlike XYZ states 

• Charmonium production in the low energy proton-antiproton
collision.
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Charmonium and charmoniumlike XYZ states 

Experimentally established charmonium states
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J.Z.Wang, D.Y.Chen, X.Liu and T.Matsuki,

Phys. Rev. D 99, no. 11, 114003 (2019)



Charmonium and charmoniumlike XYZ states 

Charmoniumlike XYZ states H. X. Chen, W. Chen, X. Liu and S. L. Zhu, The hidden-charm 
pentaquark and tetraquark states, Phys. Rept.639, 1 (2016).
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Charmonium and charmoniumlike XYZ states 
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Some hot Charmoniumlike structures



Charmonium and charmoniumlike XYZ states 
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Advantage of  proton-antiproton scattering platform

Electron-positron platform proton-antiproton platform



Charmonium and charmoniumlike XYZ states 
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Charmonium production in the low energy proton-antiproton collision
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Initial state light meson emission model   



Charmonium production in the low energy proton-antiproton collision

Jun-Zhang Wang (LZU)                            Recent theoretical progresses on charmonium production in PANDA 9/30

Introduction of the form factor  



Charmonium production in the low energy proton-antiproton collision
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Charmonium production in the low energy proton-antiproton collision
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Without FF With FF of ∧= 1.90



Charmonium production in the low energy proton-antiproton collision
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Charmonium production in the low energy proton-antiproton collision

Jun-Zhang Wang (LZU)                            Recent theoretical progresses on charmonium production in PANDA 13/30



Charmonium production in the low energy proton-antiproton collision
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Charmonium production in the low energy proton-antiproton collision
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• The uncertainty of cut off parameter in the form factor

• The contributions from exchanging intermediate excited nucleon N* 

Further improvement of our theoretical predictions  

Combining the experimental data of BESIII !   



Predictions of the 𝑝𝑝 → 𝜓(3770)𝜋0 and 𝑝𝑝 → 𝜓(3686)𝜋0 reaction
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The total cross section of  𝑝𝑝 → 𝜓(3770)𝜋0



Predictions of the 𝑝𝑝 → 𝜓(3770)𝜋0 and 𝑝𝑝 → 𝜓(3686)𝜋0 reaction

Jun-Zhang Wang (LZU)                            Recent theoretical progresses on charmonium production in PANDA 20/30

The angular distributions of  𝑝𝑝 → 𝜓(3770)𝜋0
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The results of  𝑝𝑝 → 𝜓(3686)𝜋0
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The results of  𝑝𝑝 → 𝜓(3686)𝜋0
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Support that Y(4220) is 
missing charmonium ψ(4S).



Predictions of the 𝑝𝑝 → 𝑌(4220)𝜋0 reaction
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Predictions of the 𝑝𝑝 → 𝑌(4220)𝜋0 reaction
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The total cross section and angular distributions 

of  𝑝𝑝 → 𝑌(4220)𝜋0



Thanks for your attention!
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