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Alpha emission from fast neutron interactions with
64Zn nuclei

In this study, the nuclear process 64Zn(n, a)61Ni induced by fast neutrons on 64Zn nucleus was investigated.
Based on the authors’ computer programs and Talys codes, cross-sections, angular correlations, and forward-
backward asymmetry effects were investigated for incident neutrons with energies from 0.5 MeV to 25 MeV.
We investigated how nuclear reaction mechanisms (direct, compound, pre-equilibrium) and discrete and con-
tinuum states of residual nucleus 61Ni contribute to the cross-sections. The cross-sections calculated theo-
retically agree well with our experimental data as well as earlier published data. In the neutron incident and
alpha emergent channels, optical potential parameters (with real and imaginary part) with volume, surface,
and spin-orbit components were extracted.
The 64Zn(n, a)61Ni reaction generated by fast neutrons show an unusual forward-backward asymmetry effect
for neutrons with energies of fewMeV. At this energy, compound processes dominate, and direct mechanisms
with orders of magnitude lower cannot explain the observed effect. In order to explain the measured forward
–backward asymmetry effect, on Zn targets with finite dimensions, spectra of emitted alpha particles were
modeled by the direct Monte Carlo method, taking into account the energy loss of alpha particles.
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