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The analysis of the energy dependent of the fusion cross sections
in Si+“2Ce
M. H. Moussavi Charandabi, R. Gharaei*, H. Miri-Hakimabad, L. Rafat-Motavalli
Ferdowsi University of Mashhad, Faculty of Science, Department of Physics

Abstract :

Reproducing the energy-dependent Behavior of fusion cross sections in heavy-ion reactions based
on various theoretical approaches. The energy-dependent behavior of fusion cross sections in
heavy-ion reactions has always been a topic of significant interest in nuclear studies. This issue
becomes even more critical for reactions that have recently been investigated experimentally.
Therefore, in the present study, we have aimed to interpret this behavior in the reaction
308i+142Ceusing an updated version of the proximity potential formulation, namely the Proximity
2010 model. For the cross-section calculations, we employed the coupled-channels approach,
which includes quadrupole and octupole surface vibrations in both the projectile and target nuclei.
The results reveal the necessity of modifying the surface tension strength between the projectile
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and target nuclei during the fusion process. After applying these modifications, the agreement
between theoretical and experimental cross-section values for the 30Si+142Ce reaction
significantly improves. Such studies highlight the need for new versions of the surface tension
coefficient to accurately describe the complete fusion process of two nuclei.

Keywords: heavy ion fusion reactions, proximity potential, fusion cross section, coupled
channels.
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