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Motivation and introduction
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Three-body decays have non-trivial kinematics and the 
phase space distributions contain far more information 
than the two-body decays.
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Quasi-two-body decays
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• The study of CP violation (CPV) in charmless three-body B decays is 
one of the important topics in contemporary particle physics.

• For B→Dhh': study spectroscopy in the DK, Dπ, Dp, Kπ, ππ and 
pπ systems and understand such resonant states; measure the 
CKM angle...
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                                  PDG                     HFAG
B+→ D0ρ+              [1.34±0.18]×10-2                                                               

B+→ Ds
+ρ0         < 3.0 ×10-4 

B0→ D-ρ+              [7.9±1.3]×10-3 

B0→ D0ρ0             [3.21±0.21]×10-4       [2.9±1.1]×10-4             

B0→ Ds
+ρ-         < 2.4 ×10-5                     [0.11±0.09]×10-4

Bs
0→ Ds

-ρ+         [6.9±1.4]×10-3             [8.5±2.1]×10-3 

B(s)→ D(ρ→)ππ
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SU(3) symmetry:
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Phys. Rev. D 92, 094016 (2015) ...

Perturbative QCD factorization approach(PQCD):
Phys. Rev. D 69, 094018 (2004), Phys. Rev. D 78, 014018 (2008),
J. Phys. G 37, 015002 (2010)...

......

B(s)→ Dρ in 2 body framework



Phys.Rev. D76, 012006(2007) Belle

[arXiv:1007.4464] BABAR



The first observation of the decays   
B0→ D0ρ(1450) 



n Phys. Lett. B561,  258-265 (2003)            Three body nonleptonic B decays in perturbative QCD
                                                                                  (Chuan-Hung Chen and Hsiang-nan Li )

A new input is necessary in order to catch dominant contributions to three-body 
decays in a simple manner, the idea is to introduce two-meson distribution amplitudes.

A factorization formula for a B →h1h2h3 
decay amplitude is written as:

Framework
PQCD approach based on kT  factorization    Qi-An's talk
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B(s)→ D(ρ→)ππ     
The momenta can be chosen as:



The P-wave two-pion distribution amplitudes are organized into:



the Gounaris-Sakurai (GS) model



Results and discussion
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•   no direct cpv

error: ωB= 0.40 ± 0.04(ωBs= 0.50 ± 0.05), a2
t= −0.40 ± 0.10,

 a2
0= 0.30 ± 0.05, a2

s= 0.70 ± 0.20 , CD = 0.5 ± 0.1(CDs= 0.4 ± 
0.1)

Quasi-two body Two body



•   no direct cpv

error: ωB= 0.40 ± 0.04(ωBs= 0.50 ± 0.05), a2
t= −0.40 ± 0.10,

 a2
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s= 0.70 ± 0.20 , CD = 0.5 ± 0.1(CDs= 0.4 ± 
0.1)





• For all considered decays,  the PQCD predictions based on the quasi-
two-body and the two-body framework agree well with each other and 
most of our predictions agree well with those currently available 
experimental measurements;

• We can extract the decay rates for the two body decays from the 
corresponding quasi-two-body decays.
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