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INTRODUCTION
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History of Topological Diagram (1)
Charmed meson 	
• two-body decays can be expressed in terms of six distinct 

topological diagrams [Chau (1980,1983); Chau, Cheng(1986)]
L.-L.Chau in Proceedings of 1980 Guangzhou Conference on Theoretical Particle Physics

both magnitude and strong phase of each tree diagram can be determined
5
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• Kohara(1991): parameterize by antisymmetric (12) and (23) for octet 

baryon wave function

• Chau,Cheng,Tseng(1996): parameterize symmetric and antisymmetric (12) 

for octet baryon wave function

• Kohara(1997): physics is independent of the chosen convention

Charmed baryon: early investigation 

History of Topological Diagram (2)
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• Hai-Yang Cheng, FX, Huiling Zhong (2024-2025): 	

  5 independent diagrams are found;	

  all the CF, SCS, DCS modes are predicted; 	

  penguin included, CP violations are predicted.

Charmed baryon: decays with pseudoscalars 

Other groups 
• Y.-K. Hsiao 
• D. Wang

• A systematical framework to study charmed baryon has been established.
• Extend to other processes

Recent developments in Topological Diagram
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Decays with vector mesons
Experimental progress
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Decays with vector mesons
Summary of experiments

• BF: 19	
• alpha: 5
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Decays with vector mesons
existed theoretical studies

• Y.K. Hsiao, Y. Yu, H.J. Zhao (2019): 	

  PLB 792, 35 (2019)	

  fit: under certain SU(3) symmetry 

• C.Q. Geng, C.-W. Liu, T.-H. Tsai (2020): 	

  PRD 101, 053002 (2020)	

  fit: under certain SU(3) symmetry, TDA 

• C.P. Jia, H.Y. Jiang, J.P. Wang, F.S. Yu (2024): 	

  JHEP 11, 072 (2024)	

  dynamical calculation: FSI mechanism



TDA FRAMEWORK



KINEMATICS
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• amplitude in terms of 4 form factors 

pole model

H.-Y. Cheng, B. Tseng, PRD 46(1992) 1042



KINEMATICS
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• observables in terms of 4 partial waves 



Completeness
     vs. Redundancy 
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DYNAMICS: TOPOLOGICAL DIAGRAMS
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Korner-Pati-Woo theorem: 
quark pair in a baryon produced by weak interactions
is required to be antisymmetric in flavor —> [l, k] asymmetric
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DYNAMICS: TOPOLOGICAL DIAGRAMS
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Weak interaction

• reduce independent diagrams to 7 

• further reduction to 5 by redefinition

(KPW theorem)



AMPLITUDES
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NUMERICAL RESULTS



FITTED PARAMETERS
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•  gives the largest contribution in each partial wave; 
•   seems to have tiny contribution in  and  waves; 
•   seems to have tiny contribution in  and  waves; 

• Both  and  are comparable in magnitude to their corresponding one;

T̃
C̃ P2 D
C̃′￼ P1 D

A2 B2



PREDICTIONS: SELECTED
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• promising to be measured soon!

isospin symmetry respected



PREDICTIONS: SELECTED
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• kinematic factor effect  

isospin symmetry respected

v-spin symmetry broken?



COMPARISON (1)
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• Most modes are consistent well with 
experiments 

• The three modes within SU(3) symmetry, 
however, have deviation from experiments.

• More experimental progress is anticipated!



COMPARISON (2)
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MORE DISCUSSION
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• tensor coupling can be large

• tensor coupling can be small



SUMMARY



SUMMARY

• Current  data can support  a serious fit. 

• TDA has successfully been extended to . 

• All the four form factors are important, hence cannot be neglected. 

• Four partial waves are extracted. 

• The importance of tensor coupling is channel dependent. 

• TDA predictions mostly agree well with experiments, the remaining requires more 
data.

ℬc → ℬV

ℬc → ℬV
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