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1. Background

3

R. Aaij et al. [LHCb], Phys. Rev. Lett. 131, 041902 (2023)
R. Aaij et al. [LHCb], Phys. Rev. D 108, 012017 (2023) 

Containing four different flavor quarks

1.1 Observations of charm-strange tetraquarks Tcs(2900)
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Tcs(2900)-------D*K*       Ds0(2317)-------DK         Ds1(2460)----------D*K

Review papers:

H.-X. Chen, W. Chen, X. Liu, Y.-R. Liu, and S.-L. Zhu, Rept. Prog. Phys. 80, 076201 (2017)

Y. Dong, A. Faessler, and V. E. Lyubovitskij, Prog. Part. Nucl. Phys. 94, 282 (2017) 

F.-K. Guo, C. Hanhart, U.-G. Mei ner, Q. Wang, Q. Zhao, and B.-S. Zou, Rev. Mod. Phys. 90, 015004 (2018)

D.-L. Yao, L.-Y. Dai, H.-Q. Zheng, and Z.-Y. Zhou, Rept. Prog. Phys. 84, 076201 (2021)

1.3 Molecular explanations to Tcs(2900) and Ds0(2317)/Ds1(2460)

One-boson-exchange (OBE) 

effective potentials

➢ Same parameters 

➢ Reproduce the masses of the 

Ds0(2317), Ds1(2460), and 

Tcs(2900) in the meson-meson 

molecular states, simultaneously.
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𝒀 𝒄𝑲
∗ 𝒀 𝒄 = Λ 𝒄 , Σ 𝒄

➢ OBE effective potentials

➢ S -D wave mixing effects and the 

coupled channel effects

➢ Predicting six possible molecular 

candidates: 3 single channel 

molecules and 3 coupled channel 

molecules

1.4 Other possible charm-strange molecular pentaquarks

➢ Diquark has the same color structure with the antiquark

D K 𝒀 𝒄 K

R. Chen and Q. Huang, Phys. Rev. D108, 054011(2024)
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1.5 Exploring two-body strong decay properties of YcK* molecules

➢ Providing more valuable information.

➢ Decay behaviors: sensitive to the inner structures of molecules, 

reflecting the constituent hadrons interacting or decaying.

➢ Employing the effective Largrangians approach, considering the 

coupled channel effects.

Decay channels
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2. Two-body strong decay interactions

2.1 Interactions

➢ Exchanged particles: π, η, ρ, ω, K, D, 𝑫∗, Λ, Σ, 𝜩𝒄, 𝜩𝒄
′

A coupled channel molecule 
composed of several channels

Diagram
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2.1 Interactions

Wave functions for the n−th channels

Considering the different normalization conventions used for the scattering 
amplitude, one have
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2.2 Decay width

In the rest frame of the molecular state

Phys. Rev. C 65, 015203 (2002), arXiv:2402.10594, Phys. Rev. C 62, 034903 

(2000), Eur. Phys. J. A 36, 73 (2008), 

2.3 Effective Lagrangians in SU(4) symmetry



 Total decay width: 10 MeV.

 Dominant decay mode: DsN.

 : suppressed by 𝛯𝑐 exchanging, ρ

exchanging in the tensor terms.

 The coupled channel effects play an 

important role. 

 Branching ratios: almost 

independent with the binding energy. 

3. Numerical results

cK



 Total decay width: 15~30 MeV.

 Dominant decay mode: 𝛴𝑐𝐾(50%) ，

followed by         (40%) and Ds*N 

(10%).

 Branching ratios: almost 

independent with the binding 

energy. 

 𝛴𝑐𝐾*: very important due to the 

pion exchange interaction.

cK



 Total decay width: in the order of 

several tens MeV.

 : dominant decay channel (90%), 

resulting from the significant pion

exchange interaction.

 Branching ratios: almost independent 

with the binding energy. 

 Coupled channel effects: important, a 

coherent growth existing in the 

different initial channels.

*

cK



 Total decay width: around 200 

MeV or larger.

 Dominant decay mode: 𝛴𝑐𝐾(54%), 

ΛcK (38%), ΛcK*(8%); resulting 

from light meson exchange 

interactions.

 ΛcK*(8%) : smaller phase space 

than 𝛴𝑐𝐾 and ΛcK.

 Branching ratios: almost 

independent with the binding 

energy. 



 Total decay width: 10~20 MeV.

 ΛcK and 𝛴𝑐𝐾 channel: suppressed by 

D-wave interactions, smaller decay 

width than ½  (1/2-).

 ： dominant decay mode, 90% of 

total decay width due to the pion 

exchange interaction.

 ΛcK*: smaller phase space, strong 

coherent cancellation between the 

meson exchange and baryon exchange 

interactions.

*

cK



 Total decay width: 10~40 MeV.

 𝛴𝑐𝐾 : the only two-body strong 

decay mode via S-wave 

interaction.

 Smaller width than 1/2(1/2-):

three times smaller isospin 

factor existing in pion and rho 

exchange interactions 
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4. Summary

Exploring their two-body strong decay behaviors using the effective 

Lagrangians method, input the obtained wave functions

Thank you 
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欢迎大家参加第十届XYZ研讨会
相聚长沙，赏自然山水，尝特色美食

https://indico.ihep.ac.cn/event/23881/2025/4/11----4/15


	幻灯片 1
	幻灯片 2: Outline
	幻灯片 3: 1. Background
	幻灯片 4: 1.2 Theoretical explanations to Tcs(2900)
	幻灯片 5: 1.3 Molecular explanations to Tcs(2900) and Ds0(2317)/Ds1(2460)
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18

