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1 - . Comparative study of the surface tension effects on the nuclear decay
half-lives
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1. Hakim Sabzevari University, Sciences Faculty, Department of Physics
2. Ferdowsi University of Mashhad, Faculty of Science, Department of Physics

Abstract:

Surface tension coefficient between the interacting nuclei is one of the important factor on the nuclear
decay half-lives such as alpha and proton decays. In the present study, we performed a comparative study
to understand the role of this coefficient in the half-lives of both proton and alpha decays. To this end, we
used the proximity potential formalism (specifically the Prox. 2010 model) and WKB approximation to
determine the half-lives in 44 proton decays and 258 alpha decays. The obtained results reveal that the
agreement between the theoretical and experimental values of half-lives decreases by increasing the
strength of nuclear surface tension. In addition, the sensitivity of the alpha decay to the variation of this
coefficient is more than the proton decay. A discussion is also presented about the introduction of new
version of surface tension coefficient based on the agreement between the theoretical and experimental

values of half-lives.
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