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Motivation  (experiment)

Large amounts of data from CDF, D0, Belle, BABAR, 
LHCb etc. Collaborations.

BABAR: prd 70-092001, prd 72-072003, prd 78-052005, prd 79-072006 …

Belle:      prd 75-012006, prl 96-251803, prd 79-072004, prd 78-072006 …

LHCb:   prd 86-052006, prd 90-012003, prd 90-112004, prl 112-011801 …                                                       
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Puzzle: CP violation in B+ 0+

BABAR and LHCb measurements for this quantity, however, 

prefer a positive CP asymmetry in the m(𝝅+𝝅−) region peaked 

at 𝒎𝝆 .

The theoretical predictions based on the QCDF, PQCD and 

SCET all give a negative CP asymmetry of order -0.20 for B+

0+ .



LHCb has measured CP asymmetries in regions dominated by vector resonances

I:   0.47 < m(+-)low <0.77 GeV,  cos>0,

II:  0.77 < m(+-)low <0.92 GeV,  cos>0,

III: 0.47 < m(+-)low <0.77 GeV,  cos<0,

IV: 0.77 < m(+-)low <0.92 GeV,  cos<0.

ACP changes sign at 

m(+-)  m

cos>0 cos<0



• Interference between ρ and 𝒇𝟎(500) 

• The fraction of tree and penguin contributions varys across 
the phase space
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BABAR Collaboration

(PQCD)



Results

The summation of the contributions 

from ρ(770), ρ′, ρ′′and ρ′′′ for the 

differential branching ratios of the 

B+→ K+ρ → K+π+π−decays

Phys. Rev. D 96, 036014 (2017) Phys. Rev. D 86, 032013 (2012) (BABAR)
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The comparison of the differential branching distributions for 

𝑩+ → 𝑲+𝝆′→𝑲+𝝅+𝝅− and  𝑩+ → 𝑲+𝝆′′→𝑲+𝝅+𝝅−



Summary

•Framework for the 3-body (quasi-two-body) 

hadronic B meson decays in PQCD approach

•Results of quasi-two-body decays 𝑩(𝒔)→ Pρ, 

Pρ′(1450), Pρ′′(1700) → Pππ




