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SSB
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Strong decay within chiral quark model
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Hadron strong decays with chiral dynamics



LHCb (’21) has performed spin analysis based on distribution of helicity angle in the decay 𝛀𝒃
− → 𝛀𝒄

∗∗𝟎𝝅− followed by 

𝛀𝒄
∗∗𝟎 → 𝚵𝒄

+𝑲−

◼ Hypothesis of J=1/2, 1/2, 3/2, 3/2 is

rejected by 3.5

◼ Spin assignment of four observed

peaks is consistent with -mode

excitations with J=1/2, 3/2, 3/2, 5/2

JP assignments for Ωc(X) are consistent with LHC observations 

From Hai-Yang Cheng’s report



JP=3/2+ for Ξc(3055) is consistent with the LHCb observation

From Guanyue Wan’s report

arXiv:2409.05440
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Potential model based on OGE: a  widely used model

𝑽ij = 𝑽𝒊𝒋
𝑪𝒐𝒏𝒇

+ 𝑽𝒊𝒋
𝑶𝑮𝑬

Spin-dependent potential of OGE:
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𝛑,𝐊, 𝛈

𝛑, 𝐊, 𝛈

Chiral Lagrangian:

mass spectrum:strong decay:

𝐓𝐡𝐞 𝐫𝐨𝐥𝐞 𝐨𝐟 𝐜𝐡𝐢𝐫𝐚𝐥 𝐝𝐲𝐧𝐚𝐦𝐢𝐜𝐬 𝐢𝐧 𝐦𝐚𝐬𝐬 𝐬𝐩𝐞𝐜𝐭𝐫𝐮𝐦
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Nucleon spectrum
H.H. Zhong et al., PRD 110, 116034 (2024)
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The OBE (pion exchange) palys
a crucial role: the mass shift
down ~ 500MeV.

For light quark systems, we

may need OGE+OBE! More

evidences need to be found.

PRD 110, 116034 (2024)

Mass inversion mechanism of 𝑁(1440)



Coupled channel effects with chiral dynamics
PRD 109, 116006 (2024)

Potential model chiral dynamics
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Heavy−light meson spectrum with coupled channel effects

The spectra are largely improved by including coupled effects with chiral dynamics

PRD 109, 116006 (2024)
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Pseudoscalar meson photoproduction process: model

Qiang Zhao et al, PRC 65, 065204 (2002)
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pion0 photoproduction within chiral quark model

Li−Ye Xiao, Xu Cao, XH, PRC 92,

035202 (2015)
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Pseudoscalar meson-baryon scattering

XH, Qiang Zhao et al, 

PRC76, 065205 (2007)

PRC 88, 015208 (2013)

PRC94, 035202 (2016)
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eta production with πN scattering within chiral quark model

Li−Ye Xiao et al, PRC 94, 035202

(2016)
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Summary

» Chiral dynamics plays crucial roles in hadrons.

» Hadron masses, strong decays, scattering processes, …, are 

related to chiral dynamics

» More and further studies with chiral dynamics are carrying 

out. 



Thanks
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