Signal for CP violation in B^± ! P P̄ π^± decays

B. Bajc^a, S. Fajfer^a, S. Prelovšek^a, R. J. Oakes^b and T.N. Pham^c

a) J. Stefan Institute, Jamova 39, P. O. Box 300, 1001 Ljubljana, Slovenia

b) Department of Physics and Astronomy, Northwestern University, Evanston, Il 60208, U.S.A.

c) Centre de Physique Theorique, Centre National de la Recherche Scientifique, UPR A0014, Ecole Polytechnique, 91128 Palaiseau Cedex, France

ABSTRACT

We analyze CP violating signal in the partial rate asymmetry of B� → P P̄ π� decays (P = π+, K+, π0, η) which results from the interference of the nonresonant decay amplitude and B� → χ_c0π� followed by decay χ_c0 → P P̄ . The branching ratios of nonresonant decays B� → P P̄ π� (P = π+, K+, π0, η ) are calculated using the model which combines heavy quark effective theory and the chiral perturbation theory. In the analysis of the decay amplitudes we follow the factorization approach. For the calculations of the matrix element < P̄ P |d̄b|B > we use the results obtained in the analysis of the D → Kπlν_l nonresonant decay. The partial rate asymmetries and the branching ratios of nonresonant B� → P P̄ π� decays are rather dependent on the choice of parameters required by model. We chose parameters which give the branching ratios for B+ → π+π�π+, B+ → K+K�π+ in agreement with CLEO upper limits. We find that the asymmetry for B� → π+π�π� is typically 0.3sinγ, while for B� → K+K�π� it is 0.2sinγ.