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 Many exclusive decays have been well measured/c s d   Many exclusive                     decays have been well measured. /c s d  

0 1 2many /    one (980) ,   some s eD P V D f e D PP         ，

 A large number of charmed hadrons are produced at the LHC, 
BESIII and Belle-II.BESIII and Belle II.

 Theoretical calculations of the form factors 

/D P V  

D S D PP     ( )D K        

 Symmetries (for an example, SU(3) flavor symmetry) provide 

1 2, D S D PP     ( , , )D K        

3

y ( p , ( ) y y) p
very important information for particle physics.   



 Irreducible representation approach Irreducible representation approach

Topological diagram approachTopological diagram approach

Advantage：Independent of the detailed 

dynamics (Don’t need calculate the form factors)dynamics

Disadvantage it can not determine the sizes of

(Don t need  calculate the form factors).

Disadvantage：it can not determine the sizes of 

the amplitudes by itself.
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Meson decays with the SU(3) flavor symmetry
baryons
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2.1 decaysD P  

2 2 V dD  2.2 V  decaysD  

2.3 decaysD S   y
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N3 1 DD PP 1 2Non-resona3.1  Decaysnt D PP  

1 23.2  Decays  with light scalar resonancesD PP  

3 3 Decays with vector resonancesD PP  1 23.3  Decays  with vector resonancesD PP  

1 23.4  Total branching ratios of decays D PP  
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Mesons     1, 2,3  , ,i
jM i for u d s

S l ith t k i tScalar with two quark picture：

Scalar with four quark picture：Scalar with four quark picture：

Sim
jm

1010



1 2Non-resona5.1  Decaysnt D P P  

SU(3) flavor symmetry amplitudes:

SU(3) flavor breaking amplitudes:

Branching ratios：
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Decay Amplitudes:

If ignoring both the OZI g g
suppressed SU(3) flavor 
symmetry contributions and 
the SU(3) flavor breaking 
contributions, almost all 
amplitudes of the nonamplitudes of the non-
resonant decays can be 
related by the coefficient c10y 10.
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c s  c s  

3 4Many br are on the orders of  (10 10 )O   13



c d   Suppressed by V .cd
4 7(10 10 )O  

Many of them might be observed by the BESIII and 

BelleII experiments in the near future。 14



1 25.2  Decays  with light scalar resonancesD PP  
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c s  

3 4(10 10 )O  
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c d  

2 3

Smaller than dataSmaller than data

4 6(10 10 )O   17



1 25.3  Decays  with vector resonancesD PP  
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2 3(10 10 )O  

3 5(10 10 )O  (10 10 )O 
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1 25.4  Total branching ratios of decays D P P  
d  c s   c d  c s  
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Vector resonant contributions are dominantVector resonant contributions are dominant

All three kinds of contributions are important

B th th t d th l tBoth the non-resonant and the scalar resonant 
contributions are important
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 SU(3) Flavor Symmetry approach works well in the   
and/D P V   1 2 .D PP  

 Predicted the not-yet-measured observables, and some of y ,
them are obtained for the first time.

Our predictions of                                         could be tested at 1 2,D S D PP     p
BESIII, LHCb and Belle-II. 

1 2, 
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2 1 Eff ti H ilt i2.1  Effective Hamiltonian

2.2 decaysD P  

2 3 V decaysD  2.3 V  decaysD  

2.4 decaysD S  
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2 1 Effective Hamiltonian2.1 Effective Hamiltonian

form factors SU(3) flavor symmetry
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Observables
differential branching ratios:

lepton flavor universality :

longitudinal polarizations of l+:
forward-backward asymmetries:

lepton-side convexity parameters:longitudinal polarization fractions of V: lepton side convexity parameters:g p
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Mesons     1, 2,3  , ,i
jM i for u d s

S l ith t k i tScalar with two quark picture：

Scalar with four quark picture：Scalar with four quark picture：

Sim
jm
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Hadronic helicity amplitude：
2q

2q

: nonperturbative coefficients,i ic c

: CKM matrix elementsiH
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2.2  decaysD P  
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2.3  decaysD V  
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2.4  decaysD S  
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