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The role of nuclear surface diffuseness effects on the half-life of alpha decays
with Z=77-88

R. Gharaei, S. Mohammadi
Physics Department, Hakim Sabzevari University, P.O. Box 397, Sabzevar, Iran

Abstract:
In order to investigate the role of nuclear surface diffuseness effects on the alpha-decay process

of radioactive elements, we selected 150 alpha decays with Z=77-88. For calculations of
interaction potential of alpha-daughter nucleus, we have used Guo 2013 and Zhang 2013 potential
models. By applying the surface diffuseness through C parameter in the formalism of the
mentioned models, we investigated the behavior of the potential barrier and calculated half-lives.
The obtained results reveals that the imposing of these effects reduce the penetration probability
of alpha particle through the Coulomb potential barrier. In addition, we found that the half-lives
of selected decays in the presence of surface diffuseness effects are capable of reproducing the
corresponding experimental data with good accuracy. It should be noted that the values of the
standard deviation for the models proposed by Guo 2013-C form and Zhang 2013-C form have
been reduced to 1.35 and 0.49, respectively, compared to their original version.

Keywords: Alpha Decay, Half-life, nuclear surface diffuseness, proximity formalism
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