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1. Motivation
üSome B (D → P / V ℓ ν )  have  been  wel l  measured，but  B (D → A ℓ ν )  a n d  B (D → V P ℓ ν )  

have not been well measured.

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

üTheoretical calculations of the form factors 

üSym m et r i e s  ( f o r  an  exam ple ,  SU(3 )  f l avo r  s ym m et ry )  p rov ide  v e r y  i m p o r t a n t 
information for particle physics.   
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D→P/Vℓ+ν l

D→Aℓ+ν l  ,D→VPℓ+ν l



üSU(3) flavor symmetry approach:

ü Irreducible representation approach 

ü Topological diagram approach

üAdvantage: Independent of the detailed dynamics.

                                 (Don’t need  calculate the form factors)

üDisadvantage: it can not determine the sizes of the amplitudes by itself.
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Meson decays with the SU(3) flavor symmetry
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Mensons   ��                                       ��
�       �, � = 1,2,3  for u, d, s.

1PCJ 

1PCJ 
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form factors

SU(3) flavor symmetry
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JPG 10, 105006(2019) 



SU(3) flavor breaking coefficient matrix
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: non-perturbative coefficients

: CKM matrix elements

��� 

∆H(D→Al+vl)=c1
MDa W ai M ij H j+c2

MDi M ia W aj H j,

H(D→A l+vl)=c0
MDi M ij H j  ,                M=A/B       ���    ���

��
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� = �0�,  � = �0�
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 LCSRCLFQM



μ μ
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Our results of  ��1
：

[51°,65°]  within 1σ errors

[24°,70°]  within 2σ errors

Previous ranges of  ��1
：

[35°,55°]  PRD 56 1368(1997)

[35°,45°]  arxiv: 1110.2249

[33°,57°]  PRD 47 1252(1993)

[33°,57°]  arxiv: 1311.2370

(34±13)°  PRD 77 094023(2008)
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Our results of  �3�1：

[55°,125°]  within 1σ errors

[30°,145°]  within 2σ errors

Our results of  �1�1：

[8°,58°]     within 1σ errors

[-10°,75°]  within 2σ errors
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A(A→VP)  =c0
MAi

j M jk N ki 
  ,           M=A/B               ���       ���

∆A(A→VP)=c1
MAa

j W ia M jk N ki +c2
MAi

j M ak W ja N ki +c3
MAi

j M jk N ai W ak ,

16

PRD 70, 094006  (2004) 
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F1=F2=F3=F4=F5=F=c0
A

D1=D2=D3=D4=D5=D6=D=c0
B
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Our results of  ��1
：

[51°,65°]  within 1σ errors

[24°,70°]  within 2σ errors

Our results of F ：

[1.43,1.68]  within 1σ errors

[0.91,1.79]  within 2σ errors

Our results of  D：

[-1.22,-0.88]  within 1σ errors

[-1.32,-0.65]  within 2σ errors

�1(1270) → �∗�

�1(1270) → �∗�
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Our results of  �3�1：[55°,125°] within 1σ errors, [30°,145°] within 2σ errors
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ℎ1(1170) → ��
ℎ1(1170) → ��

Our results of  �1�1：[8°,58°] within 1σ errors, [-10°,75°] within 2σ errors
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ü Using SU(3) Flavor Symmetry approach to study  
D→A(A→VP) decays.

     
ü Predicted the not-yet-measured observables, and some of 

them are obtained for the first time.

ü Some predictions of  D→A(A→VP)  could be tested at 
BESIII, LHCb and Belle-II.

 Conclusion
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