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Investigation of fast neutron radiation effect on the vacancy
distribution of nickel ferrite nanopowders using Positron Annihilation
Lifetime Spectrometry (PALS)

Hasari pour, Sajjad*;Asgarian,Seyed Morteza®; Sadeghian,Hamidrezal;Kargar,Zohreh!

! Physics Department, College of Science, Shiraz University, Shiraz, Iran

Abstract:

Nickel ferrite nanopowder was prepared by the sol-gel method and was sintered at 500 °C temperature.
XRD spectrum of the sample shows that single phase of the sample is formed and crystallite size of the
sample is in nanometer dimension. The sample was exposed to fast neutron dose of 1254Sv/h for one, two
and three weeks. The measurements of positron annihilation lifetime spectrum from samples before and
after neutron irradiation show that neutron a small cavity is formed in the one and the two weeks irradiated
samples. Increasing the time of neutron irradiation to the samples to three weeks produces large, less dense
vacancies. These large vacancies were attributed to the unification and attachment of small vacancies
created within the first two weeks of irradiation

Keywords: sol-gel, positron annihilation lifetime spectroscopy, irradiation, fast neutron, vacancy
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