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ü Baryon decays are different to the meson ones.

ü Baryon decays provide the important additional tests of the 
SM predictions.

ü A large number of bottomed baryons, charmed baryon and 
hyperons are produced at the LHC, BESIII and Belle-II.

ü Theoretical calculations of the baryon transitions are not 
well understood.

ü Symmetries (for an example, SU(3) flavor symmetry) 
provide very important information for particle physics.   
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ü Irreducible representation approach

üTopological diagram approach

üAdvantage：Independent of the detailed 

dynamics

üDisadvantage：it can not determine the sizes of 

the amplitudes by itself.

IRA
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EM decays

Baryon decays with the SU(3) flavor symmetry

1 2B B    

1 2B B  

1 2B B 



üTwo-body nonleptonic weak decays of hyperons

üSemi-leptonic weak baryon decays

üRadiative baryon decays

üElectromagnetic baryon decays
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We has studied the following baryon decays
 with the SU(3) flavor symmetry.
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1 22 2 2 2B , B ,   
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2.1  Effective Hamiltonian

2.2 

2.3

2.4

8 8 8  weak decaysT T M

10 8 8  weak decaysT T M

10 8 8  ES decaysT T M
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dominant

Non-Zero H：

2.1 Effective Hamiltonian
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8 8 82.2  weak decaysT T M



11

8M    ( )
1, 2,3  , ,

i
jM

i for u d s

( )qq

11

   8 10[ ]
    

ij k ijk
T T

   3 c6         c i ij
T T

( )qqq

   b3 b6         
i ij

T T



12

34 terms
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8 8T T P
dominantPenguin 

suppressed
C+ suppressed

8 8IRA amplitudes for  weak decays have similar relatiT s.T onV
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8 8T T P
dominantpenguin 

suppressed
C+ suppressed
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16% smaller than its data. Neglected C+ term  and SU(3) 
breaking effects might give  obvious  contribution。
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10 8 82.3  weak decaysT T M

10 terms
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10 8T T P
dominantPenguin 

suppressed
C+ suppressed
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Exp. data

Predictions

*0, *0, 0,The life times of , ,  baryons are very small.    
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10 8 8  lectromagnetic or tro2.4 ng decae ys sT T M

108 88  ES decays are not allowed by the phase spac, e.T TT T M K（ ）
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*  

14 decay m
odes



21
*  

effective
constraints

1.3

The SU(3) breaking effects 
could give visible contributions 
to                  .*   
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effective
constraints

1.3

Phys.Lett.B 785,434 ,(2018) 

the chiral quark soliton model

considering SU(3) breaking effects
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1 22 2B B     

3 83.1 bT T    

3 83.2 cT T    

8 83.3 T T    
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3 83.1 bT T    
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relativistic quark 
model 

Bethe-Salpeter 
equation approach
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LHCb data are not  used:
1.5
1



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3 83.2 cT T    

W-exchange contributions of the two-
quark and three-quark transitions. 

Cabibbo allowed           Singly Cabibbo suppressed           Doubly Cabibbo suppressed
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Ignoring the Wilson Coefficient suppressed H(15)

term contributions, there are only two parameters。

1

2

S :
:S
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Only W exchange contributions
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S2

S2

S2

0.97

0.94

Only considering single 
quark contributions

Only W exchange contributions
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8 83.3  weak decaysT T    

W exchange contributions



34

2| | | |BG G 




2

0

BG G




2-BG G



35

ü Testing SU(3) Flavor Symmetry in nonleptonic two-body decays of 
hyperons and semileptonic baryon weak decays.

ü Predicted the not-yet-measured observables by using the 
constrained irreducible representation amplitudes from relevant 
data, and many of them are obtained for the first time.

ü  Some modes could be measured at BESIII, LHCb and Belle-II. 
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