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Abstract

The total potential of the fusion reactions ¢ O+#4Sm, 7 O+#Sm, and ¥ O+*Sm has
been calculated using the Double Folding model and then this potential in turn has been
employed in the SBPM model calculation of the fusion cross sections of the above
reactions and finding the distribution of the fusion barrier. The results of the Double
Folding model show that at energies higher than the height of the fusion barrier the
theoretical results do not agree with experimental data and the potential is strongly
negative in the region of the interaction of the nuclei. This seems to be due to the
sudden approximation used in this model which causes the effects of the nuclear matter
incompressibility not to be taken into account in the calculation of the total potential. As
a further check, we have also used the proximity method to calculate the total potential
of these fusion reactions. Since in this model the surface tension is taken into account in
the calculation of the nuclear potential, in contrast to the Double Folding model the
results become positive and there appears a shallow valley in the shape of the potential
that resembles the correction effects of the nuclear state equation in the calculation of
the total potential. Better results are obtained using the proximity method in the fusion

reactions of °0+*Sm and ¥ O+*Sm. However this is not the case with the fusion

reaction of **O+™*Sm. The poor results in the latter fusion reaction could be due the
effects of the deformation of the nuclei. This claim needs to be investigated separately.

The fusion reactions *1°°Be+2®Bi have aso been studied. The projectiles in these

reactions are neutron-rich nucleus and *'Be is halo nucleus. The results of the proximity
method reveals that considering the coupling channels one could explain such light-
heavy reactions successfully. Increasing the value of the surface diffusion parameter of
the nucleon from 0.63 fm (obtained from analyzing the scattering data) to 0.73 fm in our
calculations could be due to the opening of the incomplete fusion channels in such
reactions.
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