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Introduction
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Experiemtal progress since 2022
• BESIII

• Belle
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Experimental results as inputs
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20 Branching ratios 9 decay asymmetries

time to interpret data



Fits within SU(3) frame
• w/ or w/o Flavor symmetry
• w/ or w/o mixing effect
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Flavor symmetry keeping
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Flavor symmetry breaking

Assume symmetry breaking originates from !𝟑
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C.Q. Geng,  X.-N. Jin, C.-W. Liu, PLB 833 (2023) 137736

𝚵𝒄 − 𝚵𝐜′ mixing

H. Liu, L. Liu, P. Sun, J. Tan, W. Wang, Y. Yang, Q. Zhang, 
2303.17863[hep-lat]
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Amplitude relations

broken by SU(3) breaking 
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Coefficients from fit

Identical 
mixing

different
mixings

Exact SU(3)SU(3) breaking
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Predictions from fit
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Predictions from fit
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• better with symmetry breaking terms in all schemes
• decay asymmetry for Λ*+ → 𝑝𝐾, in all schemes prefers to be negative



Comparison
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Fit within topological diagrams
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22 parameters
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w/ or w/o Λ% − Σ% mixing

Working frame



Fitted parameters
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w/ 𝑬𝟑

w/o 𝑬𝟑

w/ mixing w/o mixing

P-wave amplitudes have 
large sizes compared with 
corresponding s-wave one

The uncertainty of 𝐸! is large



TDA predictions in various schemes
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Better: w/o 𝑬𝟑

Λ1/Σ1 involved decays 
do not work well;

To introduce a mixing 
seems not a prescription

negative 𝛼



Predictions for more observables
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Summary 

• Two independent fitting methods are investigated to explore the features 
of charmed baryon weak decays.
• In flavor symmetry framework, the Ξ! mixing effect with identical or 

different mixing angles is studied both in flavor symmetry keeping or 
breaking cases. 
• The data prefer the symmetry breaking case.
• The identical mixing angle is fitted to be 6.88∘.
• In our TDA approach, the case without 𝐸# is more preferred.
• More observables, including transverse decay asymmetries, can be 

predicted in TDA.
• Decays involving Λ$/Σ$ can not be fitted well, requiring a further study. 
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