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Table 1: Physical properties of prepared alloys.

Alloy Elemental composition (Wt. %) Mass Length | Volume Density

code ) Al | Cu Pb (9) (cm) (cm?®) (g/cm?)
Al 0.07168209233 90 9 0.928317907 15.6 5.1 5.765 2.70598
A2 0.14336418467 90 8 1.856635815 16.4 5.30 6.000 2.7333
A3 0.2150462770 90 7 2.7849537229 15.7 5.1 5.765 2.740
A4 0.2867283693 90 6 3.7132716306 16.8 5.2 5.878 2.8581
A5 0.3584104616 90 5 4.6415895383 15.0 4.95 5.595 2.68077
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Fig. 1: Comparison of linear attenuation coefficient u_ calculations by XCOM and Phy—X/PSD at energies
0.662, 1.173 and 1.332 MeV).
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Fig. 2: Comparison of mass attenuation coefficient um calculations by XCOM and Phy—X/PSD at energies
0.662, 1.173 and 1.332 MeV).
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Fig. 3: Comparison of half value layer HVL calculations by XCOM and Phy—X/PSD at energies 0.662,
1.173 and 1.332 MeV).
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Fig. 4: Comparison of the tenth value layer TVL calculations by XCOM and Phy—-X/PSD at energies
(0.662, 1.173 and 1.332 MeV).
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5: Comparison of the mean free path MFP calculations by XCOM and Phy-X/PSD at energies
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Calculation of Gamma-Ray Attenuation Coefficients in the Ternary Alloys
(Al-Cu-PbO) Using XCOM and Phy-X/PSD Programs
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ABSTRACT

Radiation shielding materials are of utmost importance in the production or handling of
radioisotopes, nuclear reactors, accelerators, medical centers, and so on. Therefore, the present
research is dedicated to the attenuation coefficients of gamma rays by alloys composed of different
proportions of (Al, Cu, PbO) using the XCOM and Phy-X/PSD programs for the energy range
(0.662-1.4 MeV). The accuracy of the results for the linear and mass attenuation coefficients for the
photoelectric effect, Compton scattering, and pair production, as well as the half-value layer (HVL),
tenth-value layer (TVL), and mean free path (MFP) were evaluated using XCOM and Phy-X/PSD.
The agreements between the models were good. It was found that they depend on the incident
photon energy and material density. The effect of adding lead oxide PbO was significant.

Keywords: Gamma-ray absorption, ternary alloys, attenuation coefficients, XCOM, Phy-X/PSD.
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