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Introduction
( ) transition
Exclusive B decays based on
provide useful information about the various
parameters in the standard model (SM) and have
received special attention. Although there exists
a lot of precise results on
induced
processes, there is lack of sufficient data for
induced decays. From experimental
evidences it is found that the semileptonic B
decays having quark level transition
are
more challenging than
because of small
(
) and large CP
branching ratio
asymmetry. It is also found that the leading order
contribution for
transition is smaller
compared to that of the transition
. B
meson decays induced by
flavour
changing neutral current (FCNC) transitions play
a significant role to study the quark-flavour
sector of the SM and also to search new physics
(NP). To the best of our knowledge, the decay
mode
has not been studied
experimentally so far. In this work, we study the
( ̂)
transverse polarization asymmetry
theoretically of the decay mode
which proceeds via
transition at the quark
level in non-universal Z' model. Non-universal Z'
model is one of the most important theoretically
constructed NP model beyond the SM [1-4].

electroweak penguin operators,
is Fermi
coupling constant. Now from eqn. (1) the QCD
corrected matrix element can be written as
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where

,
and
Now the matrix element of the
decay
in terms of form factors can be
represented as follows [6]
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In the above expression A, B, C, D, E, F and H
are taken from [6] and they are represented in
terms of form factors given in [7]. Now from the
above matrix element the transverse polarization
asymmetry ( ̂ ) can be written as
.
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Standard model contribution
In the SM, the effective Hamiltonian for the
transition
is expressed as [5]
,∑
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where
operators,
operators and
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are the current

are QCD
are semileptonic

penguin

Contribution from FCNC mediated Z'
boson
Now we discuss the effect of FCNC mediated Z'
boson on the transverse polarization asymmetry
of the semileptonic decay channel
.
In non-universal Z' model, FCNC transition for
process can occur at the tree level
due to the presence of non-diagonal chiral
coupling matrix. The detail analysis of this
model is discussed in [2]. The contributions of Z'
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boson on the current operators, semileptonic
electroweak penguin operators and QCD
penguin operators remain same as that of the
SM. By neglecting
mixing and
considering the couplings of only right handed
quarks with Z' are diagonal [8, 9], we can write
the new modified Z' part of effective
Hamiltonian for the transition
as
[
√

]
where,

(5)

,

(6)

|
|
indicates the off-diagonal
left handed couplings of quark sector with Z'
boson and
is the new weak phase. Now the
total contributions on Wilson coefficients
and
can be written as
(8)
.
(9)

Results and Discussions

| and the
The values of coupling parameter |
weak phase
are taken from [10, 11] and
encapsulated in Table-1 for two different
scenarios
and . The numerical values of all
input parameters are taken from [6, 12].
Table-1. Numerical values of Z' coupling
parameters and weak phase
in Degree

𝐏𝐓 (𝐬)

Scenarios

𝐒𝐋𝐋
Fig. 1. The dependence of
parameters
and
for
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(black plate), scenario-1 (dark gray plate) and
scenario-2 (light gray plate).
( ̂)
In Fig. 1 we find that for ̂
,
increases with the increase of coupling
parameters
and
in
decay.
This variation is significantly large for
than
. This deviation of ( ̂ ) from the SM value
provides a clue for NP.
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