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$.Factorization  Method                %.Semileptonic Decays               &.Decay Rates 

'.Colour Transparency hypothesis              (.Leptonic                 ).Semileptonic  

X.trees of gluon and quark 
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$.light quark-antiquark          �.colour singlet state          %.singlet colour dipole             L.chromomagnetic 
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$.renormalization               %.colour allowed               &.colour suppressed               '.light quarks               

P.colour singlet 
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$.physics beyond the Standard Model            �.purely leptonic              %.helicity suppressed               

L.current matrix elements         P.Effective Lagrangian          Q.pseudoscalar mesons           X.pseudovector 
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BB
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����7�1�����

�����BC
�+�4��5�0��*�	>���<>�/�60��G�����H<-�����D��:��0�4��<?@�9��*02��4��<?@���B�����-���-�����F�A���

� ~�C@�� w	/�M���>� 3�_��� ��� M���>��5�K�,���� +<8�-� 0� d��� +�j�-�� ��� 41�,>�	5�<(���
� *F��E,:F� �

4��5�0��:�*02��;�<=��9B��,>��N-�C��*F�4>���>�d���j�-��	�������A�:�+�,���<��~�NJ���9�	���0�4�	a
�b

>	
�9�:��<>�/� G��9��W
�d���DNl� �4��5�0� 	:� ���m��	��h12f��� ��� �>�BC
�+��D����-������ ��-�� ���F

4��5�0��,�����N-�C���:;�<=��9��*02�B������H<-���	>����� A����*����4��5�0�4���G�E,:F��>����:�0�4��<?@�9

���*02��4��<?@���B�������<�����d���+�������4��8�~�NJ���4�	a
�bA��

�?��C$.��
�����6���D:2�����6�EF�G�������	��������	��2�����������
4��5�0�4���G�E,:F����������������������������:�:�,�F	/��

3.0128E-21 
ee νπ ++ → 

2.3548E-17 
eνµπ ++ → 

8.0148E-22 
eeK ν++ → 

3.1289E-17 
eK νµ ++ → 

2.6531E-19 
es eD ν++ → 

1.1309E-14 
esD νµ ++ → 

��
�?��C%�.���H�	�������I12f�#)0(12f���)(12 modelf��
��������2������������������

Jeemesonmeson ν++→ 21���K����	��������	�	 

1meson  2meson  
CKMV  12f  )0(12f  )(12 modelf  

+π  
0π  udV  1.00 1.00 1.00 

+
K  

0π  usV  0.515 0.588 0.5 

0

sK  
−π  uV  0.503 0.573 0.5 

0

LK  
−π  uV  0.503 0.573 0.5 

+
D  

0
K  csV  0.532 0.806 0.707 

+
D  

0π  cdV  0.538 1.655 0.5 

0
D  

−
K  csV  0.614 0.928 0.707 

0
D  

−π  cdV  0.707 2.11 0.707 

+
sD  

η  
csV  0.438 0.692 0.408 

+
sD  η′  

csV  1.464 1.77 0.577 

+B  
0

D  cbV  0.450 ----- 0.707 

+
B  

0π  ubV  0.5 ----- 0.5 

0
B  

−
D  cbV  0.501 ----- 0.707 

0
B  

−π  ubV  0.364 0.387 0.707 
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�?��C&.�
�����6���D:2�����6�EF�G������������	��������	��2���������� 

4��5�0�4���G�E,:F��:���:�,�F	/��
2.3954E-25 

ee νππ ++ → 0
 

2.3548E-17 
eeK νπ ++ → 0

 

2.4276E-18 
es eK νπ +−→0

 

2.4276E-18 
eL eK νπ +−→0

 

4.1734E-14 
eeKD ν++ → 0

 

3.5336E-15 
eeD νπ ++ → 0

 

2.8336E-15 
eeKD ν+−→0

 

6.0232E-15 
eeD νπ +−→0

 

3.4991E-14 
es eD νη ++ → 

1.2245E-14 
es eD νη ++ ′→ 

6.1612E-15 
eeDB ν++ → 0

 

1.1426E-16 
eeB νπ ++ → 0

 

5.8225E-17 
eeDB ν+−→0

 

7.5622E-17 
eeB νπ +→ 00

 

��
L2�F� 

1. T. Becher, M. Neubert, B. D. Pecjak, Asymptotics of QCD Factorization in Exclusive 

Hadronic Decays of B Mesons, Nucl. Phys. B619 (2001) 538. 

2. S. Stone, Experimental Results in Heavy Flavor Physics, Eur. Phys. J. C33 (2004) 129. 

3. Z. Song, K. T. Chao, Problems of QCD factorization in exclusive decays of B meson to    

   charmonium, Phys. Lett. B568 (2003) 127. 

4. M. Beneke, M. Neubert, QCD factorization for PPB →  and PVB →  decays, Nucl. Phys.  

    B675 (2003) 333. 

5. B. Z. Kopeliovich, J. Nemchik, A. Schaefer, A.V. Tarasov, Color Transparency versus 

   Quantum Coherence in Electroproduction of Vector Mesons off Nuclei, Phys. Rev. C65 

(2002) 035201. 

6. T. Iwama, A. Kohama, K. Yazaki, Nuclear Transparency in a Relativistic Quark Model, 

Nucl. Phys. A627 (1997) 620. 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

ys
te

m
.k

hu
.a

c.
ir

 o
n 

20
24

-0
4-

09
 ]

 

                            12 / 14

https://system.khu.ac.ir/jsci/article-1-1340-fa.html


�<>�/�60����5�0����*�	>4��9�:�4��<?@�������*02�B����������������������������������������������������������������������������������*��	#��+�()��

��

*$, 

 

7. M. Beneke, G. Buchalla, M. Neubret, T. Sachrajda, QCD Factorization for ππ→B  Decays: 

    Strong Phases and CP Violation in the Heavy Quark Limit, Phys. Rev. Lett. 83 (1999)1914. 

8. B. P. Kersevan, E. R. Was, Improved Phase Space Treatment of Massive Multi-Particle Final  

    States, Eur. Phys. J. C39 (2005) 439. 

9. D. Ebert, R. N. Faustov, V. O. Galkin, Semileptonic decays of heavy baryons in the 

relativistic quark model, Phys. Rev. D73 (2006) 094002. 

10. J. Nemchik, Study of Color Transparency in Production of Vector Mesons off Nucle, Czech. 

J. Phys. 53 (2003) 301. 

11. R. Aleksan, T. Petersen, A. Soffer, Measuring the Weak Phase gamma in Color Allowed 

     πDKB →  Decays, Phys. Rev. D67 (2003) 096002. 

12. J. O. Eeg, S. Fajfer, A. Hiorth, On the Colour Suppressed Decay Modes ssDDB →0
 and 

     
−+→ DDB

0
, Phys. Lett. B570 (2003) 46. 

13. I. Z. Rothstein, Factorization, Power Corrections and the Pion Form Factor, Phys. Rev. D70    

      (2004) 054024. 

14. W. N. Cottingham, D. A. Greenwood, An Introduction to the Standard Model of Particle  

      Physics, Cambridge University Press (1998). 

15. A. Ali, C. Greub, An analysis of two-body non-leptonic B decays involving light mesons in 

the standard model, Phys. Rev. D57 (1998) 2996. 

16. T. Huang, X. G. Wu, X.H. Wu, Pion Form Factor in the k Factorization Formalism, Phys. 

Rev. D70 (2004) 053007. 

17. A. V. Belitsky, X. Ji, F. Yuan, Perturbative QCD Analysis of the Nucleon's Pauli Form 

Factor )( 2

2 QF , Phys. Rev. Lett. 91 (2003) 092003. 

18. A. P. Bakulev, K. Passek-Kumericki, W. Schroers, N. G. Stefanis, Pion form factor in QCD: 

      From nonlocal condensates to NLO analytic perturbation theory, Phys. Rev. D70 (2004) 

      033014.  

19. L. B. Okun, Leptons and Quarks, Cambridge University Press (1982). 

20. C. Amsler et al., Particle Data Group, Phys. Lett. B. 667 (2008) 1. 

21. H. Y. Cheng, C. K. Chua, A. Soni, Final state interaction in hadronic B decays, Phys. 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

ys
te

m
.k

hu
.a

c.
ir

 o
n 

20
24

-0
4-

09
 ]

 

                            13 / 14

https://system.khu.ac.ir/jsci/article-1-1340-fa.html


�<>�/�60����5�0����*�	>4��9�:�4��<?@�������*02�B����������������������������������������������������������������������������������*��	#��+�()��

��

*$; 

 

      Rev. D. 71 (2005) 014030. 

22. M. Beneke, G. Buchalla, M. Neubert, C. T. Sachrajda, QCD factorization for exclusive, 

nonleptonic B meson decays: General arguments and the case of heavy-light final states, 

Nucl. Phys. B591 (2000) 313. 

23. J. F. Donoghue, E. Golowich, B. R. Holstein, Dynamics of the Standard Model, Cambridge  

      University Press (1992). 

 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

ys
te

m
.k

hu
.a

c.
ir

 o
n 

20
24

-0
4-

09
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://system.khu.ac.ir/jsci/article-1-1340-fa.html
http://www.tcpdf.org

