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Introduction
• CPV is deeply connected to the fundamental puzzle matter-antimatter

• 2025.03: Chinese scientists first observed baryon CP violation--5-sigma

• This pushes us to expand our goals. FSI is now applied to calculate baryonic CP 
violation
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10.1103/PhysRevD.71.014030
H.Y.Cheng, C.K.Chua, A.Soni 2005
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Introduction

The FSI framework is introduced covering both experimental and theoretical aspects.

https://doi.org/10.1103/PhysRevD.71.014030
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Introduction
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Introduction

Cutkosky cutting             only calculate the imaginary part
Provide CPV                     need strong phase
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C.P.Jia, H.Y.Jiang, J.P.Wang and F.S.Yu 2024
10.1007/JHEP11(2024)072

Introduction
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• Hadronic form factors

• divergences in loop integrals

• off-shell effects

Model parameter 

Introduce a form factor to compute the complete loop integral

https://doi.org/10.1007/JHEP11(2024)072
https://doi.org/10.1007/JHEP11(2024)072
https://doi.org/10.1007/JHEP11(2024)072
https://doi.org/10.1007/JHEP11(2024)072
https://doi.org/10.1007/JHEP11(2024)072
https://doi.org/10.1007/JHEP11(2024)072
https://doi.org/10.1007/JHEP11(2024)072


2025/10/24 8兰州大学   冯天亮

Introduction

2/4

1 Model Parameter, 8 Remarkable Results !
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10.1007/JHEP09(2025)160

Z.D.Duan, J.P.Wang, R.H.Li, C.D.LÜ and F.S.Yu 2025

Advantage :no additional phase. 

Model parameter set to 1.0 for charm triangle 
diagrams and 0.5 for charmless ones.

determined by
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arXiv:1603.02870

arXiv:2508.17836

LHCb

LHCb

https://arxiv.org/abs/1603.02870
https://arxiv.org/abs/1603.02870
https://arxiv.org/abs/2508.17836
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To appear

This Work

NEW:

NEW:

NEW:

1.0 for charm triangle diagrams and 0.5 for charmless.
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Branching ratio and CP violation
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charmless
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Branching ratio and CP violation
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Branching ratio and CP violation
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Ξ𝑏 → Λ 1520 𝑘−:
𝐵𝑅 = 0.76 ± 0.09 ± 0.08 ± 0.30 × 10−6,
𝐴𝐶𝑃 = −5 ± 9 stat ± 8 syst × 10−2 .

LHCb:2021

10.1103/PhysRevD.104.052010

https://doi.org/10.1103/PhysRevD.104.052010
https://doi.org/10.1103/PhysRevD.104.052010
https://doi.org/10.1103/PhysRevD.104.052010
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Discussions
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Extend the previous calculation of the primary decay to include the full 
decay chain, taking into account interference between different channels.
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Discussions
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Discussions

We recommend that experimentalists focus their measurements on the 
channel highlighted in the red box!!
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Discussions

Significant CPV =large phase difference between the process and its conjugate;

leads to opposite signs in their kinematic coefficients B.
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Summary

• The calculation of 8 channels was performed while keeping the model framework and 
parameters unchanged, showing the reliability of the FSI.

• Analysis of the results was followed by further kinematic studies, Recommended 
observables that could reach 100% CPV.

• The FSI framework shows promise for extending to more calculations in future studies.

• Thank you!
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Backup
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Backup



2025/10/24 24兰州大学   冯天亮

Backup

0.5 VS 1.0
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Helicity amplitudes

兰州大学   冯天亮

Backup

Cross check:
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Helicity amplitudes
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Backup

1.Why does coefficient A vary significantly 
across different reactions?

2.Why does coefficient B vary significantly 
across different reactions?
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Helicity amplitudes
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Backup

Why are the uncertainties so large?

0.5 VS 1.0
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Helicity amplitudes
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Helicity amplitudes

兰州大学   冯天亮

Backup



2025/10/24 31

Helicity amplitudes
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Helicity amplitudes
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Helicity amplitudes
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