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Summary
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Phys. Rev. Lett. 132 (2024) 15, 151903

Nature Commun. 13 (2022) 3351

Phys. Rev. Lett. 110 (2013) 252001

X(3872)𝐃ഥ𝐃∗ (1++) Zc(3900)𝐃ഥ𝐃∗ (1+−)

Tcc𝐃𝐃∗ (1+ ) 𝐃ഥ𝐃∗ (1−−) G(3900)

Z.Y. Lin, J.Z. Wang, J.B. Cheng, L. Meng and S.L. Zhu, 

Phys. Rev. Lett. 133 (2024) 24, 241903
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Hadronic molecular explanation

Phys. Rev. Lett. 133 (2024) 8, 081901



The unquenched quark model
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Recent works from different groups based 

on the charmonium assumption of X(3872)

Phys.Lett.B 848 (2024) 138404 (decay)

Phys.Rev.D 108 (2023) 9, 094046 (Production)

Phys.Rev.D 111 (2025) 5, 054021 (Production)

…
…

P-wave charmonium explanation



The coupled-channel dynamics

The general coupled-channel equation

The coupled-channel problem involving the bare pole and 
continuum states can be converted to be a hadron-hadron 
scattering problem

The chiral effective field theory (ChEFT)

The coupled-channel Lippmann-

Schwinger equation (LSE)  

The regulator :
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The S-wave s-channel potential

The pole origin of X(3872) in the single channel case

The weak coupling mode
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The same phenomenon with the two-pole structure
in the talk of prof. Zhi-Yong Zhou 



The strong coupling mode
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Attractive force Repulsive force

The inclusion of the contact interaction of 𝐃ഥ𝐃∗



The pole origin of X(3872) in the coupled channel case

Uniformization

Phys. Rev. D 107 (2023) 1, 014005
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Our definite conclusion: X(3872) does not stem from the mass shift of 

the bare charmonium 𝝌𝒄𝟏(𝟐𝑷) state!



The complete analysis and pole width of X(3872) 

Three-body threshold cut Self-energy of 𝑫∗

Measurement of the pole width of X(3872)

Nature Commun. 13, no.1, 3351 (2022)
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Phys. Rev. D 110 (2024) 5, 5



Three mechanisms of producing the pole width of X(3872) 

1. Three-body threshold cut

2. The self-energy of 𝑫∗

3. The transformation from the non-open 

charm decays of bare 𝝌𝒄𝟏(𝟐𝑷)
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The magnitude of one MeV (compared with the ground state 𝝌𝒄𝟏(𝟏𝑷) )



The pole width of X(3872) in the full scattering amplitude  
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A novel approach to reveal the nature of X(3872) 
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LHCb: Observation of a new 𝟏++ charmoniumlike state 𝝌𝒄𝟏(𝟒𝟎𝟏𝟎) Phys. Rev. Lett. 133, 131902 (2024)

The LHCb observation is consistent with our prediction

LHCb: arXiv:2406.03156Our work: arXiv:2404.16575



A novel approach to reveal the nature of X(3872) 
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A novel approach to reveal the nature of X(3872) 

The confirmation and precise measurement of higher new resonance can 

indeed provide very effective way for uncovering the mystery of X(3872)



Summary

If the 𝝌𝒄𝟏(𝟒𝟎𝟏𝟎) can be confirmed by other experiment, by matching it to 

our predicted resonance, we conclude that the X(3872) most likely 

originates from the 𝐃ഥ𝐃∗ pole with a confidence level exceeding 99.7%.

We reveal that the X(3872) stems from either the 𝐷ഥ𝐷∗ pole or the 

shadow pole of 𝜒𝑐1
′ .   
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In the coupled channel dynamics, we demonstrate that the X(3872) does not 

stem from the mass shift of bare 𝜒𝑐1
′ state.   

Thanks for your attention!
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