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Abstract:

In the present work, the effect of neutron irradiation on the samples of accelerator driven
subcritical system (ADS) related metals such as aluminum, nickel, copper, niobium,
molybdenum, and lead was studied using Positron Annihilation Doppler Broadening
Spectroscopy (PADBS). These Samples were irradiated by a 5Ci Am(Be) neutron source. The
simulated flux of emitted neutrons at irradiation position, 4 cm from source, is 3.3x10°n/sec/cm?.
These measurements of PADBS and electric resistivity were taken for different irradiation period
from 35days to 264days. Doppler broadening of annihilation peak for all samples at different
irradiation time periods was characterized by the determination of S and W parameter. The S
parameter of materials increases with neutron irradiation time or neutron fluence whereas the W
parameter decreases. Also, the resistivity increases by irradiation. The Simulation work was also
done for the study of radiation damage by neutron irradiation using JA-IPU Monte-Carlo code.

Samples of four elements (Al, Cu, Ni and Pb) having fcc structure have linear
dependence of resistivity and S & W parameter with neutron fluence whereas two elements (Mo
and Nb) with bcc structure have exponential dependence and show the saturation of defect
production at higher irradiation states [1, 2]. Simulation results have also been indicating the
different behavior of Mo and Nb [3, 4]. These observations conclude that the defect production
by neutron irradiation also depends on the lattice structure of the materials.
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