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! . D-dimensional Schrodinger equation

* Pseudo Coulomb plus ring shape potential
* Ring-shapedpseudo harmonic potential

* Nikiforov-Uvarov
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I- L. Nickhah, A.A. Rajabi, M. Hamzavi “Changes in quadrupole moments during
nucleus-nucleus interaction” , Modern Physics Letters A, It was accepted on Oct 22

(2019), https://doi.org/10.1142/S0217732320500509

2- L. Nickhah, A.A. Rajabi “Nuclear Moment During Nuclear Scattering Using Wave

Function of Nucleus”, Brazilian Journal of Physics, It was accepted on Jan 5 (2021)
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Abstract

This thesis presents the results of the nuclear magnetic dipole moment and electrical
quadrupole moment of the nuclei with J=1 (°Li, °H, 14N) before and after their scattering
interaction with '"O near the Coulomb barrier. The interaction potential between the

nuclei is achieved using the double-folding model. In this thesis, the wave functions of

the interacting nuclei }\y D(:)\u : D(:)

and"#’ﬂ (rrts)y, (rr+ E)‘ , replace the density
T.P : T.pP

functions pD(;p,T)and py(Fp,7ppts) in the double-folding model. The wave

functions of the interacting nuclei have been obtained through the D-dimensional
Schrodinger equation with the pseudo-coulomb potential plus ring-shaped potential and
pseudo-Harmonic plus ring-shaped potential by the Nikiforov-Uvarov solution method.
In the following by replacement of nuclei wave functions instead of density distribution
functions we have compared the results of interaction potential values (direct and
exchange nucleon-nucleon and coulomb) between nuclei under the pseudo-coulomb
potential plus ring-shaped potential and pseudo-Harmonic plus ring-shaped potential ,
and also to investigate the effect of the obtained interaction potential on the quadruple
momentum and magnetic moment of the nuclei and observes their changes relative to

the distance between the interacting nuclei.

Keywords: Magnetic dipol moment, Nuclear electrical quadrupole moment, Double
folding model, Pseudo-coulomb potential plus ring-shaped potential, Pseudo Harmonic

plus ring-shaped potential



Shahrood University of
Technology

Faculty of Physics and Nuclear Engineering

PhD Thesis in Nuclear Physics

Calculation of the magnetic dipole moment and electric
quadrupole moment by using coulomb and nuclear

interactions

By Laleh Nickhah

Supervisor:

Dr Ali Akbar Rajabi

February 2021



