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Introduction

Heavy light mesons composed of one heavy
quark and one light quark,They are the only
mesons containing quarks of the third gen-
eration. In this respect, the physics of B
mesons is complementary to that of the K
mesons, which has contributed enormously to
our understanding of elementary particles and
their interactions. The rare decay of a neu-
tral B meson to two oppositely charged kaons
has been observed for the first time in LHCb
experiment at CERN. B mesons are created
when protons collide in the Large Hadron Col-
lider and the observed decay happens to fewer
than one in ten million B mesons. The proper-
ties of excited B and mesons as a good guide to
help to identify the newly observed states.[1].
The B mesons, the ground state as well as first
few orbitally excited stats, have been well es-
tablished experimentally. Although other ra-
dially and orbitally excited states require fur-
ther experimental investigation. The Hulthen
potential is one of the important short-range
potentials, which at short distances possesses
asymptotic freedom, behaves like the Coulomb
potential for small values of r, and decreases
exponentially at large values. This behavior
is in particular of interest in particle physics.
In the present work we used variational ap-
proach. In the present work we used varia-
tional approach. The variational method is
very efficient for solving radial schrodinger
equation in the case of the ground states
and excited states when the problems cannot
be solved exactly [3]. In our calculation we
get variational parameter for different heavy-
light mesons. Having variational parameter
eigenenergy will be obtained. For meson sys-
tem, the Hulthen term acts like a Coulombic
term. The spin dependent potential from One
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Gluon Exchange Potential (OGEP) is intro-
duced.

Theoretical Background

The Hamiltonian employed in our model in-
cludes kinetic energy part, confinement poten-
tial and one gluon potential (OGEP)[4].

H = K + VCONF + VOGEP (1)

The kinetic energy part (K) is the sum of the
kinetic energies including the rest mass minus
the kinetic energy of the center of mass motion
(CM) of the total system, i.e.,

K =

[
2∑
i=1

Mi +
P 2
i

2Mi

]
−Kcm, (2)

Among different types of potential model ,
here we are going to introduce a new type of
potential for the mesonic system that is the
linear confining and the Hulthen potential VH
is defined as the

VH(r) = −Ze2µ
exp(−r

µ )

1− exp(−r
µ )

(3)

Where µ0 is a constant and µ is the screening
parameter, determining the range for Hulthen
potential. The Hulthen potential displays a
typical property of the screening effect of a
Coulomb-type interaction near the origin(r →
0), but it approaches to zero exponentially in
the asymptotic region for r → ∞. Hence in
the limit r → 0 the Hulthen potential behaves
like coulomb -like potential with the strong
coupling constant αs is given by VH'−4αs

3r .
Where αs is the running coupling constant
[2]. For our model we have chosen the lin-
ear confinement potential which represents the
non perturbative effect of QCD that confines
quarks within the color singlet system [4].

VCONF (~rij) = −acrij~λi · ~λj (4)
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where ac is the confinement strength and λi
and λj are the generators of the color SU(3)
group for the ith and jth quarks. The one
gluon exchange potential is given by

VOGEP = VH(r) + VSD(r) (5)

where the spin dependent potential VSD is
introduced as an additional term to the poten-
tial to take into the account the spin-orbit and
spin-spin interactions, causing the splitting of
the nL levels.

VSD(r) =

(
L · Sc
2m2

c

+
L · Sb
2m2

b

)(
−dV (r)

rdr
+

8

3
αs

1

r3

)
+

4

3
αs

1

mcmb

L · S
r3

+
4

3
αs

2

3mcmb
Sc · Sb4πδ(r)

+
4

3
αs

1

3mcmb
[3(Sc · n)(Sb · n)− Sc · Sb]

1

r3

(6)

The central part of the two-body potential due
to OGEP is [4],

VOGEP (~rij) =
αs
4
~λi · ~λj[

1

rij
− π

MiMj
(1 +

2

3
~σi · ~σj)δ(~rij)

] (7)

Results and Conclusion

The variational technique represents a com-
pletely different way of getting approximate
energies and wave functions for quantum me-
chanical systems. We construct a 5X5 Hamil-
tonian matrix for B meson in the harmonic os-
cillator basis. In our calculation, the product
of the quark-antiquark oscillator wave func-
tions are expressed in terms of oscillator wave
functions corresponding to the relative and
centre of mass coordinates. The masses of the
B mesons after diagonalization for successive
values of nmax Table I shows our current es-
timates compared to the experimental values
and the non relativistic approach (Godfrey-
Isgur Quark Model(GI)).
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