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Introduction

The study of semileptonic decays of heavy
quarks provides the cleanest avenue for
the determination of the Cabibbo-Kobayashi-
Maskawa matrix elements, which are funda-
mental parameters in the standard model of
particle physics. The coupling strength of the
weak b→ c transition is proportional to |Vcb|,
which has been measured in exclusive semilep-
tonic transitions B → Dℓν̄ℓ [1, 2].

Theory

The semileptonic Bq meson decay ampli-
tude is determined by the matrix elements of
the weak Hamiltonian as [3],

HW =
GF√
2
Vcb[c̄γµ(1− γ5)b][ēγ

µ(1− γ5)νe]

(1)
The vector and axial vector part of weak
hamiltonian can be parametrized into model
dependent form factors as,

〈Dq(p
′

)|V µ|Bq(p)〉 = f+(q
2)(p+ p

′

)µ

+f−(q
2)(p− p

′

)µ(2)

On the basis of HQET, the most general
form of the transition discussed by Eqns. 2
can be expressed as [3],

1
√

MBq
MDq

〈Dq(v
′

)|V µ|Bq(v)〉 = (v+v
′

)µξ(ω)

(3)
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Where ξ(ω) is a universal function known as
Isgur Wise function and ω is given by,

w = v · v′

=

[

m2
Bq

+m2
Dq

− q2
]

2mBq
mDq

(4)

The Isgur Wise function, ξ(ω) can be evalu-
ated according to the relation given by [4],

ξ(ω) =
2

ω − 1

〈

j0

(

2Eq

√

ω − 1

ω + 1
r

)〉

(5)

Where Eq is the binding energy of the decay-
ing meson, which can be evaluated by solving
the Schrodinger equation Hψ = Eψ and the
quantity within the angular bracket, 〈A〉 cor-
responds to

〈A〉 =
∫ ∞

0

drr2Ri(r)A(r)Rf (r) (6)

Consequently, the form factors f±(q
2) cor-

respond to the Dq final state are related to the
Isgur Wise function as [3]

f±(q
2) = ξ(ω)

mBq
±mDq

2
√
mBq

mDq

(7)

The differential decay rates dΓ/dq2 for Bq →
Dq(ℓ

+νℓ) then be expressed in terms of f±(q
2)

as [3],

dΓ

dq2
(Bq → Dqe

−νe) =
G2

F |Vcb|2|f+|2
192π3m3

Bq

×
[

(q2 −m2
Bq

−m2
Dq

)2 − 4m2
Bq
m2

Dq

]3/2

(8)

Extraction of masses and radial

wave function

For the description of mass spectra and
form of wave function of charmonium state we
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TABLE I: Branching ratio (in %) for exclusive
semileptonic decays of open bottom mesons into
open charm mesons

ν B → Dℓν̄ℓ Bs → Dsℓν̄ℓ

0.1 0.80 1.41
0.3 1.42 2.36
0.5 1.94 2.97
0.7 2.32 3.41
0.8 2.47 3.59
0.9 2.63 3.69
1.0 2.77 3.83
1.1 2.86 3.94
1.3 3.08 4.12
1.5 3.22 4.24
1.7 3.37 4.36
1.9 3.47 4.47
2.0 3.53 4.51
[5] 2.39± 0.12 7.9 ± 2.4
[6] 2.34± 0.03

adopt here the potential model with the po-
tential as V (r) = −αs/r + Arν . Here A and
ν are the potential strength and potential ex-
ponent respectively. For the present study we
vary range of potential exponent as 0.1 ≤ ν ≤
2.0. For different choices of potential expo-
nent ν radial wave functions are obtained by
solving the nonrelativistic schrodinger equa-
tion numerically.

Results and Discussion

The compared semileptonic branching ra-
tios of Bq into Dq mesons are shown in Ta-

ble I against different potential exponent ν.
Other theoretical and experimental results are
also shown for comparison. Our results show
agreement with the experimental observations
for choices of potential exponent, ν in the
range 0.7 ≤ ν ≤ 0.8 for B → Dℓ+ℓ−. This
shows weaker interquark potential in this type
of decays. However, in the case of Bs →
Dsℓ

+ℓ− our results do not compare with the
experimental value. However large uncer-
tainty in the experimental observation war-
ranted more precise measurements before fur-
ther conclusions.
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