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3Introduction

• Precision CKM matrix elements;

• Charmed baryons semileptonic decays  provide an ideal 
platform to study the strong and weak interactions.

• Important for the experimental researches of heavy 
baryons:
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 contains more versatile decay modes 

diquark

iso-singlet

iso-doublet

 A different pattern between 
inclusive and exclusive decays of       
and D:

Introduction



5Data on experiments 

 Experimental

First observation of �� → ��’  
                                             
First search for the weak radiative decays
                     and 

R(�� )=0.242 ± 0.026 ± 0.040 ± 0.059  



6Theoretical tools for Charm

Quark Model:
    Light-Front Quark Model....  
QCD Sum rules(arxiv:2103.09436)
Light-Cone Sum rules

SU(3) symmetry    

       Cai-Dian Lὓ, Wei Wang, Fu-Sheng Yu, PRD 93,056008

       Xiao-Gang He, Yu-Ji Shi, Wei Wang, Eur. Phys.J.C 78,56

       C.Q. Geng, Chia-Wei Liu, and Tien-Hsueh Tsia and Yao Yu, Phys.Rev.D 99(2019)11, 114022   
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 Lattice

Data 
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SU(3) relations

Amplitude:

expand
             :SU(3) irreducible nonperturbative amplitude
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SU(3) symmetry

• The low-energy effective Hamiltonian 



9SU(3) symmetry 

[1]BES-III; PRL 115,221805(2015)
[2]Particle Data Group
[3]ALICE; arXiv:2105.05187
[4]Belle; PRL 127,121803(2021)

• Semileptonic charmed baryons decays 

• The SU(3) predictions for        decays 

Channel experiment 
data(%)

SU(3) symmetry(%)

2σ standard deviation
6σ standard deviation
5σ standard deviation
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• Using helicity amlitude method, the amplitude

 Semileptonic anti-triplet charmed baryon decay

Defination:

• Experimental and fit data

SU(3) symmetry not  good symmetry

form factors
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• Neglecting the masses of u and d quark, 
the mass Matrix can be written as:

 SU(3) symmetry breaking

• Helicity amplitude

Symmetry breaking term



                                          Constant

12 SU(3) symmetry breaking in helicity amplitude

Constant

Pole model

Amplitude :
    

the average mass of D and DsHeavy quark Limit



13 SU(3) symmetry breaking  in helicity amplitude

Experimental data and fit results
    

Differential decay 
branching fraction 
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 Helicity amplitudeAmplitude :
    

 Symmetry breaking caused by the 



15 Symmetry breaking caused by the 

 Leading order

Neglect the            and higher 
order corrections

Amplitude for mass mixing :
    



16Prediciton

Estimate :
    

Assuming             giving no 
contribution

Amplitude :
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Estimate :
    

Assuming                          
giving no contribution

Prediciton

Amplitude :
    



18 Summary

 We have analzyed the latest data on charmed baryon decays, and found 
large deviations from SU(3) symmetry;

 We obtain a reasonable description of all relevent data with  SU(3) 
symmetry breaking effect;    

                        

 As an estimation, we give the branching ratios for  
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21 SU(3) symmetry in anti-triplet beauty baryons

• Helicity amplitude in SU(3) analysis



22 SU(3) symmetry breaking in anti-triplet beauty baryons

Symmetry breaking term

• Helicity amplitude• Helicity amplitude in SU(3) analysis


