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Hadronic Molecule

Motivation

Light quarks: provide the attractive force
Heavy quarks: stablize the system

Light mesons
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LHCb, Phys. Rev. Lett. 115, 072001 (2015).
LHCb, Phys. Rev. Lett. 122, 222001 (2019).
LHCb, Phys. Rev. Lett. 128, 062001 (2022).
LHCb, Phys. Rev. Lett. 131, no.3, 031901 (2023).
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Motivation

Effective field theory

Triply charmed hexaquark states

R. Chen, F. L. Wang, A. Hosaka and X. Liu, Phys. Rev. D 97,
no.11, 114011 (2018).

One-boson-exchange

QCD sum rule Z. G. Wang, Phys. Rev. D 102, no.3, 034008 (2020).

Lattice QCD P. Junnarkar and N. Mathur, Phys. Rev. Lett. 123, no.16, 162003
(2019).

Y. W. Pan, M. Z. Liu, F. Z. Peng, M. Sánchez Sánchez, L. S. 
Geng and M. Pavon Valderrama, Phys. Rev. D 102, no.1, 
011504 (2020).
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Motivation
Heavy diquark-antiquark symmetry (HDAS)

The masses of ���
∗  and ���

(∗) baryon: D. Ebert, R. N. Faustov, V. O. Galkin and A. P. Martynenko, Phys. Rev. D 66, 014008 (2002).
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Flavor wave function Spin wave function

Framework

Total wave function:



2024-4-29 The 7th symposium on hadron spectroscopy and hadron 
structure 7

Framework

Boson exchange potential:

Hadronic Molecule

S-wave interaction
Scalar mesons
Axial-vector mesons

c c

q 1q
2q

Light mesons

Suppression factor gx for the 
exchange of strange light meson

�� ∈ [0,1]

SU(3) breaking effect

Effective potential:

Single and coupled-channel  Lippmann-Schwinger equation (LSE)



Parameters
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Single-channel case

Flavor dominant/Isospin dominant

6 groups: A,B,C,D,E,F
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Single-channel case

Good flavor-spin symmetry
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Single-channel case

Good flavor-spin symmetry Coupled-channel effect?
SU(3) breaking effect?
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Single vs multi-channel: finger prints of the flavor-spin symmetry
System-dependent



2024-4-29 The 7th symposium on hadron spectroscopy and hadron 
structure 13

Multi-channel ��
�/�����

� mass spectra

Consistent with: Y. W. Pan, M. Z. Liu, F. Z. Peng, M. Sánchez Sánchez, L. S. Geng and M. Pavon Valderrama, Phys. Rev. D 102, no.1, 011504 (2020).
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Multi-channel ���
� /������

�  mass spectra



Summary

We suggest two ways to check the existence of the flavor-spin 
symmetry among the ��

�/�����
�  and ���

� /������
�  molecular community, 

i.e.,
1. The similar binding energies of the heavy flavor meson-baryon (di-
baryon) systems attributed to the same contact potentials.
2. The mass arrangements of the ��

�/�����
� /���

� /������
�   mass spectra.
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Thanks for your attention!


