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

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

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

[Sakharov JETP Lett.(1967)]



Observation of baryon CP violation
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[LHCb Nature(2025)]
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Λ! → 𝑝𝜋", 𝑝𝐾"

Ø Baryons have half-integer spin, and thus two partial wave amplitudes.
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Explain CPVs of Λ! → 𝑝𝜋", 𝑝𝐾"

Ø Baryons have half-integer spin, and thus two partial wave amplitudes.
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Results of baryon CPV
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• The angle distribution for Λ! → 𝑝𝑎"# → 𝑝𝜋#𝜋$𝜋# :

• up-down asymmetry :

Predictions of large CPV in Λ! → 𝑝𝑎E, 𝑝𝐾E
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[J.P.Wang,Q.Qin,F.S.Yu,2024]



2026/7/15 CPV in 𝑏-baryon decays 13

[LHCb Nature(2025)]“…… the generally small CP 
asymmetries in beauty-baryon decays imply that the 
dynamics in baryon decays are more complicated than in 
meson decays. For instance, the CP asymmetries for 
various angular-momentum amplitudes of the same 
resonance may cancel	45 ……”

38. Han, J,-J. et al. Establishing CP violation in b-baryon decays.   
        Phys.Rev.Lett. 134, 221801 (2025).

[LHCb JHEP(2025)]“…… The vanishing CP asymmetry observed for the Λ!" → 𝑝𝐾#"𝜋$ decay 
in the 𝐾∗ 892 $ mass region, significantly smaller than the approximately 20% effect 
predicted by the GFA [24], the QCDF approach [25], and the LFQM approach [26], is in 
agreement with the hypothesis of a cancellation mechanism among the contributing partial 
waves, as proposed in Refs. [27,28] ……”



Summary
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large partial-wave CPVs, 
but may cancelled

large CPVs in angular 
observables

Ø Jia-Jie Han, Ji-Xin Yu, Ya Li, Hsiang-nan Li, Jian-Peng Wang, Zhen-Jun Xiao, Fu-Sheng Yu, Physical Review Letters 134 (2025) 221801.

Ø Jia-Jie Han, Ji-Xin Yu, Ya Li, Hsiang-nan Li, Jian-Peng Wang, Zhen-Jun Xiao, Fu-Sheng Yu, Physical Review D 112 (2025) 053007.


