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Abstract

In the present work, we modify the original version of this formalism (Prox. 77) us-
ing a new analytical form of the universal function which is formulated based on the
double-folding model with three density-dependent versions of the M3Y-type interac-
tions, namely DDM3Y1, CDM3Y3 and BDM3Y1, for 46 fusion systems with condition
48 ≤ Z1Z2 ≤ 2460 for charge product of their participant nuclei. It is found that when
the Prox. 77 potential is accompanied by each of the formulated universal functions, the
agreement between the theoretical and experimental data of the fusion barrier heights
increase for our selected systems. The obtained results of this study reveal that the
saturation property of cold nuclear matter plays a key role in the calculations of the
fusion cross sections. We conclude that the Prox. 77 model with universal function
based on the BDM3Y1 interactions provides the best results for fusion barrier heights
and cross sections. On the basis of the prox. 77(BDM3Y1) potential model, we present
the parameterized formulas for fusion barrier heights VB and positions RB . These for-
mulas can calculate the values of RB and VB with good accuracy in comparison with
the experimental data. A comparison is also presented among the theoretical results
of the present work and those obtained by the modified form of the original version
of proximity approach through the universal function and surface energy coefficients
available in the literature.
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