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Abstract : In this work, the concept of the extended Nikiforov-Uvarov technique is discussed and employed to obtain the exact
bound state energy eigenvalues and the corresponding normalized eigenfunctions of the inverse square root potential. With
expressions for the exact energy eigenvalues and corresponding eigenfunctions, the expressions for the expectation values of
the inverse separation-squared, kinetic energy, and the momentum-squared of the potential are presented using the Hellmann
Feynman theorem. For visualization, algorithms written and implemented in Python language are used to generate tables and
plots  for  l-states  of  the  energy  eigenvalues  and some expectation  values.  The  results  obtained here  may find  suitable
applications in areas like atomic and molecular physics, chemical physics, nuclear physics, and solid-state physics.
Keywords :  Schrodinger  equation,  Nikoforov-Uvarov method,  inverse square root  potential,  diatomic  molecules,  Python
programming, Hellmann-Feynman theorem, second order differential equation, matrix algebra
Conference Title : ICMAPS 2025 : International Conference on Mathematical and Physical Sciences
Conference Location : Guangzhou, China
Conference Dates : February 03-04, 2025

World Academy of Science, Engineering and Technology
International Journal of Physical and Mathematical Sciences

Vol:19, No:02, 2025

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 P
hy

si
ca

l a
nd

 M
at

he
m

at
ic

al
 S

ci
en

ce
s 

Vo
l:1

9,
 N

o:
02

, 2
02

5 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

92
98

9.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 19(02) 2025 1

https://publications.waset.org/abstracts/192989.pdf

