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Introduction

The Schrodinger equation (SE) portrays nu-
merous problems in various areas of physics
and chemistry. The exact solution of
Schrodinger equation with some solvable po-
tential assumes an essential part in nuclei,
atoms, molecules, and spectroscopy and in
many fields of modern Physics. There are ar-
eas in which the solution to SE can be ap-
plied, for the solution of the SE with screened
Kratzer potential in studying thermodynamic
properties of the system. Other application
of the solution SE include investigation of the
mass spectra of quarkonium system, which is
the main focus of this work.

The HSKP is one of the successful potential
models for such system because it produces its
mass spectra in agreement with experimen-
tal data.The radial Schrodinger equation is
solved with the HSKP using the series expan-
sion method. The bound state energy spectra
are obtained. The energy eigenvalues for any
state have been determined. The present re-
sults are applied to calculate the mass spectra
of heavy quarkonium systems such as charmo-
nium and bottomonium. A comparison is dis-
cussed with the experimental data and recent
other works. The present results are improved
in comparison with other recent studies and
are in a good agreement with the experimen-
tal data. Our results will have possible ap-
plications in high energy physics, molecular
physics, etc.

Here,we proposed harmonic plus screened
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Kratzer potential. The proposed HSKP stated
as,

V(r) = -2D, (% - %) e e (1)

wherea = r, and b = rg, D, is the dissociation
energy, 7. is the equilibrium bond length, r is
the interatomic distance and « is the screening

parameter.
Bound state solution with radial

Schrodinger equation

We consider the radial Schrodinger equation
as
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Taylor expanding the exponential term of the
potential and ignoring terms greater than 73
our Eq.(1) becomes
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Now we substitute Eq.(3) into Eq.(2) and we
obtain
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Where
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We obtaining the energy eigenvalue expres-

sion as
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We derive the mass spectra of heavy quarko-
nium system such as charmonium and bot-
tomonium. To determine the mass spectra we
use the following relation

M =2my + E,; (6)

Substituting Eq.(5) into Eq.(6) we obtain
mass spectra as
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Discussion of Results

Table (I) and (II) present the numerical val-
ues of mass spectra for some quarkonium sys-
tems charmonium and bottomonium, respec-
tively.The results of mass spectra are in con-
sonance with experimental values and other
theoretical works of similar investigation. The
details of the formula will be presented in the
conference.
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TABLE I: Mass spectra of charmonium in (GeV)

with the mass m. = 1.209GeV, A4 = 0.023, § =

0.7264, Az = 3.9422 and A; = 0.00724

State| Our |Ref.[2]|Ref.[4]
1S |3.0961|3.0959| 3.098
25 [3.6862|3.6858 | 3.689
2P |3.7634|3.7565| 2.784
3S |4.0403|4.3228 | 4.041
4S 14.3411|4.9894 | 4.266

Exp.
3.096
3.686

4.040
4.263

TABLE II: Mass spectra of bottomonium in
(GeV) with the mass my = 4.822GeV, Ay = 0.52,
6 = 0.00836, A3 = 3.0884 and A; = 0.0102
State| Our |Ref.[1]|Ref.[2]|Ref.[4]
1S 9.460 | 9.470 | 9.515 | 9.461
2S | 10.024 {10.033|10.018|10.023
2P 110.0944(10.279]10.094|10.110
3S ]10.3563|10.302|10.441|10.365
4S 110.6196|10.548|10.857|10.588

Exp.
9.460
10.023
10.260
10.355
10.580
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