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CP violation
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Ø Matter-antimatter asymmetry in the Universe

Ø Three conditions for Matter-antimatter asymmetry:
• Interaction to violate baryon number;
• C and CP violation;
• Deviate thermal equilibrium

Ø Moreover, CPV relates to parameters in SM, is helpful to search NP indirectly.

Ø Baryon CPV is more crucial, as visible matter in Universe is made of baryons.

[Sakharov JETP Lett.(1967)]

[Science 109 (2005) 5731]



First observation of baryon CP violation
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First observation of baryon CP violation
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What should theory do?
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Ø Observables: Study new CP-violating observables to increase the 
likelihood of discovering CP violation in baryon decays.

Ø Dynamics: Develop dynamical methods to predict CP violation in 
baryon decays

Ø Theoretical studies of baryons are challenging

[Zhen-Hua Zhang, et,al.]
[Jian-Peng Wang, Qin Qin, Fu-Sheng Yu]

[PQCD: HJJ, Ji-Xin Yu, Rui Zhou Ya Li, Lei ang, et,al.]
[FSI: Cai-Ping Jia, Jian-Peng Wang, Xiao-Hui Hu, Zhu-Ding Duan, et,al.]
[Topological: Fan-Rong Xu, Zhi-Peng Xing, et,al.]
[quark model]: Chia-Wei Liu, Yu-Kuo Hsiao Chao-Qiang Geng, et,al.]
[……]



Progress in PQCD
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PQCD: 𝐵, → 𝑝$Λ
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[LHCb, PRL 2026]



PQCD: 𝐵, → 𝑝$Λ
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𝐵𝑅 = 1.36×10*+
[See Ya Li’s report]



PQCD: Λ56 → Λ6 +𝑚𝑒𝑠𝑜𝑛
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[Lei Yang, HJJ, et,al., in progress]



Progress in FSI
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Weak decay: Form factors Rescatter: From data

FSI: multi-body decay
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[Jian-Peng Wang, Fu-Sheng Yu, CPC 2024]

FSI: multi-body decay



FSI: decay involving exotic state
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[LHCb, Sci.Bull. 2025]

𝑃, 4312 -,	
𝑃, 4440 -,	
𝑃, 4457 -



FSI: decay involving exotic state
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[Cai-Ping Jia, Hua-Yu Jiang, Jian-Peng Wang, Fu-Sheng Yu, JHEP 2024]



FSI: decay involving exotic state
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[Zhu-Ding Duan, Tian-Liang Feng, Rui-Hui Li, Jian-Peng Wang, Fu-Sheng Yu, arXiv:2602.03661]



FSI: 𝐵 → Λ=Λ=
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[LHCb, PRL 2026]

[LHCb, PRL 2026]

[Zhu-Ding Duan, Xiao Huang, Dong-Hao Li, Rui-Hui Li, Jian-Peng Wang, Fu-Sheng Yu, arXiv:2602.03661]
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Baryon CPV is a new horizon of heavy flavor physics.

Theoretical studies of baryons are challenging.
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