
Comparison between the Pc and Pcs states

Kan Chen (Northwest U.)

Collaborators: Zi-Yang Lin (Peking U.), Shi-Lin Zhu (Peking U.)
Ri Zhao • Shan Dong

Based on Phys. Rev. D 106, 116017

2023-7-22 1The 7th symposium on "symmetries and the emergence of 
structure in QCD"



Outline

• Motivation
• Framework
• Numerical results and discussion
• Summary

2023-7-22 2The 7th symposium on "symmetries and the emergence of 
structure in QCD"



Motivation

2023-7-22 3The 7th symposium on "symmetries and the emergence of 
structure in QCD"

arXiv:2210.10346

� ��� � ��

Other reported Pc and Pcs states

LHCb,  Phys. Rev. Lett. 115, 072001 (2015)
LHCb, Phys. Rev. Lett. 122,  222001 (2019)
LHCb, Sci. Bull. 66, 1278-1287 (2021)

What is the correspondence between the Pc and Pcs states 
if we consider a flavor-spin symmetry?
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Motivation

Can we understand the Pcs(4255) and Pcs(4338) simultaneous
through a coupled-channel effect?

Two types of meson-baryon 
thresholds for the Pcs states



Framework
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Boson exchange potential

Hadronic Molecule

S-wave interaction
 Scalar mesons: a0, b0, f0, σ0
Axial-vector mesons: a1,b1, f1, h1
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Coupled-channel Lippmann-Schwinger equation (LSE)
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Dominant Spin-splitting structure
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Numerical results and discussion

Very close to the results obtained from the coupled-
channel calculation
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Dominant Spin-splitting structure
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Numerical results and discussion

Dominant Spin-splitting structure
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����
(∗) − ���(∗) coupling plays a special role

 in shifting the masses of Pcs states



2023-7-22 The 7th symposium on "symmetries and the emergence of 
structure in QCD" 14

Correspondence of the Pc and Pcs 
states within the F-S symmetry



Summary

1. The ����
(∗) − ���(∗) coupling plays a special role in shifting the 

masses of Pcs states. 
2. We present a complete correspondence between the Pc and Pcs states.
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Thanks for your attention!


