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Calculation of energy spectra of ' Er by using two quadratic and
biquadratic radial potentials

Niusha Jannatdoust'”, Hadi Sabri’
Department of Physics, university of Tabriz, Tabriz, Iran
Abstract:
In this article, the ability of the Bohr-Mottelson model to describe the energy levels of the Er168

nucleus has been measured by assuming different potentials. For this purpose, angular
dependence has been introduced in the used model by changing the variables in the radial
equation, and the results are reported as a combination of Bessel polynomials. Also, the constants
of the energy relationship were compared with the experimental values and extracted using the
least square fitting technique. The results of this investigation show the higher accuracy of the
fourth-order potential compared to the second-order potential and therefore confirm the deformed
nature of this nucleus. Also, the higher accuracy of the quadratic potential in describing the
alignment with spin J = 3 shows the necessity of using a combination of different potentials in
examining the spectrum of such nuclei that are outside the closed layers and have moved away
from the spherical state and have been deformed.

Keywords: Bohr-Mottelson model, quadratic radial potentials, biquadratic radial
potential.
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