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We predict the isospin asymmetry well as the branching ratio for the decay B ! K!! within QCD

factorization using new anti–de Sitter/quantum chromodynamics (AdS/QCD) holographic distribution

amplitudes (DAs) for the K! meson. Our prediction for the branching ratio agrees with that obtained using

standard QCD sum-rules (SR) DAs and with experiment. More interestingly, our prediction for the isospin

asymmetry using the AdS/QCD DA does not suffer from the end-point divergence encountered when

using the corresponding SR DA. We predict an isospin asymmetry of 3.2% in agreement with the most

recent average measured value of ð5:2# 2:6Þ% quoted by the Particle Data Group.

DOI: 10.1103/PhysRevD.88.014042 PACS numbers: 12.38.Aw, 11.25.Tq, 14.40.Nd, 13.20.He

I. INTRODUCTION

The rare decay B ! K!! is the dominant mode of
exclusive radiative decays of the B ! V! where V is a
vector meson. It was first observed by the CLEO collabo-
ration in 1993 [1] and since then it has been measured with
increasing precision by the BABAR [2], Belle [3] and
CLEO [4] collaborations. The most recent data for the
branching ratios of the decay B0 ! K!0! and Bþ !
K!þ! are given in Table I. As can be seen, all three
experiments report a slightly higher branching ratio
for B0 ! K!0! and this indicates a nonzero isospin
asymmetry defined as

!0& ¼ "ð #B0 ! #K!0!Þ & "ðB& ! K!0&!Þ
"ð #B0 ! #K!0!Þ þ "ðB& ! K!0&!Þ : (1)

The most recent isospin asymmetry measurements
reported by BABAR and Belle are shown in the last row
of Table I. Note that!0þ ¼ !0& to within 2%, which is the
maximum measured CP asymmetry for this decay.

In general, radiative B decays to vector mesons are of
considerable interest because they proceed via flavor-
changing neutral currents, which are heavily suppressed
in the Standard Model (SM) and are thus sensitive to
enhancement by new physics (NP) [5]. Such exclusive
decays are also relatively clean to investigate experimen-
tally especially in a hadronic environment like the LHC.
On the other hand, the theory of exclusive decays is com-
plicated by their sensitivity to nonperturbative physics.
Nevertheless, it is very important to have reliable SM
predictions for these decays in order to detect any NP
signals.

The standard theoretical framework for computing
exclusive radiative B decays is QCD factorization
(QCDF) [6]. QCDF is the statement that to leading-power
accuracy in the heavy-quark limit, the matrix element of
the effective weak Hamiltonian operators factorizes into
perturbatively calculable kernels and nonperturbative but
universal quantities, namely the B ! V transition form
factor and the leading twist distribution amplitudes (DAs)
of the B and vector mesons. In a standard notation, these
matrix elements are written as [6,7]

hVðP; eTÞ!ðq; "ÞjQij #Bi

¼
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þOð%QCD=mbÞ: (2)

The first term is simply the product of perturbatively
calculable quantities TI

i with the nonperturbative transition
form factor FB!V . The second term is a convolution of the
perturbatively computable kernels TII

i with the nonpertur-
bative DA of the Bmeson,$Bð#Þ, and the DA of the vector
meson, $?

V ðzÞ, where z is the fraction of the meson
light-front momentum carried by the quark. Formally, the
second term is a correction of order %s to the first term.
Traditionally, the form factor and DAs are obtained from
QCD sum rules (SR) or lattice QCD.
To leading-power accuracy in the heavy-quark mass, the

decay amplitude for B ! K!! is given by [6,8]

ALeadingðB!K!!Þ¼GFffiffiffi
2

p V!
csVcba

c
7hK!ðP;eTÞ!ðq;"ÞjQ7j #Bi;

(3)

where at next-to-leading order (NLO) in the strong
coupling, ac7 is given by [6]
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