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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



Meson decays with the SU(3) flavor symmetry
ü Hai-Yang Cheng et. al., JHEP 09, 024 (2011) ; PRD 86, 014014 

(2012); PRD 91, 014011  (2015) .

ü Xiao-Gang He et al., EPJC 80, 359 (2020); PRD 93, 114002 (2016); 
PRD 92, 036010 (2015); JHEP 08, 065 (2013); PRD 69, 074002 
(2004); PRD 64,034002(2001);  EPJC 9, 443 (1999);. PRL 75, 1703 
(1995).

ü Cai-Dian Lu et al., EPJC 77, 125 (2017); 

ü M. Gronau, PRD 52, 6356 (1995);

ü S. Shivashankara, PRD 91, 115003 (2015).

ü D.Pirtskhalava, PLB 712, 81 (2012).

ü  ……
5



6

   baryons
decays light baryons charmed baryons bottom  baryons

nonleptonic

weak decays

① C D Lu et al., PRD 93, 056008 (2016);
② W Wang et al.， EPJC 77, 800 (2017) .
③ C. Q Geng et al., PRD97,073006(2018); 

PLB790,225(2019);PLB776,265,(2018); 
EPJC,78, 593(2018).

④ X G He, et al., EPJC 80, 359 (2020).
⑤ R C Verma et al., PRD 53, 3723 (1996); 

PRD 55, 7067 (1997).
⑥  M.J.Savage, PLB 257, 414 (1991);  

PRD 42, 1527 (1990).
⑦ ……

① Xiao-Gang He et al., PLB 750 , 
82 (2015);

② Wei Wang et al.， EPJC 77, 
800 (2017) 

③ Yu-Ji Shi et al., EPJC 78, 56 
(2018);

④ A. Dery et al., JHEP 03 (2020) 
165;

⑤ D. Wang, EPJC 79, 429 
(2019).

⑥ ……

① N Cabibbo et al, hep-ph/0307298
② R.F. Mendieta et al, PRD58,094028(1998).
③ T. N. Pham, PRD 87, 016002(2013).
④ T. Ledwig et. al.,  PRD 90, 054502(2014).
⑤ A. Kadeer et. al., EPJC 59, 27(2009).
⑥  S.Sasaki, PRD 79, 074508(2009).
⑦ ……

① Wei Wang et al.， EPJC 77, 800 (2017) 
② D. Wang, EPJC 79, 429 (2019).

① D. Wang, EPJC 79, 429 
(2019).

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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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



9

dominant

Non-Zero H：

2.1 Effective Hamiltonian
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8 8 82.2  weak decaysT T M
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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
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*  

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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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
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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. 
0 0 0 0( ), ( ),  ( ),  b b bB B B                 
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