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In this study, positron annihilation lifetime spectroscopy (PALS) has been used as a non-de-
structive technique for investigation of defects and changes in electron density due to fast neu-
tron irradiation of nickel ferrite nanopowders. Samples were prepared by sol-gel method and
sintered at 300 °C. X-ray diffraction (XRD) measurements and scanning electron microscopy
(SEM) imaging confirmed the formation of single-phase nickel ferrite nanoparticles. In order to
investigate the effects of neutron irradiation, the prepared nanopowders exposed to fast neutron
from 2*' Am-°Be source of dose rate of 125 uSv/h. The nanopowders received the total irradiation
dose of 21, 42 and 63 mSv for one, two and three weeks irradiation, respectively. The effects of
radiation on structural properties and defect formation in the samples are investigated using the
X- ray diffraction (XRD) and positron annihilation lifetime spectroscopy (PALS) measurements
of the unirradiated and the irradiated samples. X-ray diffraction measurements showed that with

increase in radiation dose, the X-ray diffraction peaks become wider and their intensities de-
crease, which indicate decrease in the crystallite size in the samples. The PALS parameters ( T, ,

T, ,T,, I\ , IY , Ir ) showed that fast neutrons irradiation affect the size and the concentration of
vacant-type defects. It was also found that the fast neutron irradiation caused the nanoparticles to

weld together and a kind of rearrangement and radiation resistance is seen in the sample.
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