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Abstract

The objectives of this research is to simulate xGd,0;~(80-x)Te0,~20B,0; glass system for
investigation of the ionizing radiation (charged and uncharged radiation) shielding properties
which varies the concentration of Gadolinium (lll) oxide (Gd,0;) at 0, 5, 10, 15 and 20 mol%
respectively. The charged particles such as hydrogen ions and carbon ions while uncharged
particles such as X-ray and gamma ray were used to investigate the properties. The theoretical
parameters of charged particles such as electronic stopping, nuclear stopping and projected
range (PR) were estimated by using the SRIM program in the energy range of 70-250 MeV. The
values of uncharged particles such as mass attenuation coefficient (U,,) and effective atomic
number (Z.¢) were also determined at energy ranging 10°-10° MeV by using the Phy-X/PSD
program. This program is widely used and reliable at present. The results indicated that the
increasing concentration of Gadolinium (lll) oxide in glass samples provided excellent charged
particles and uncharged particles radiation shielding which resulted in this 20Gd,0;—-60TeO,—
20B,05 (Gd5) glass sample. This was due to the increasing Gadolinium (II) oxide content in glass
which increased the probability of interaction between ionizing radiation with matter.

Keywords: lonizing radiation, Projected range, Mass attenuation coefficient, Glass
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