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Abstract

The importance of radiation shielding is increasing due to the expanding
areas exposed to radiation emissions. Consequently, there is an urgent need to
develop metal alloys and compounds that exhibit exceptional capabilities in
absorbing neutrons and gamma rays to provide effective radiation protection.
This study involved the fabrication of five samples of a ternary alloy composed
of (Al-Cu-PbO) with varying weight ratios of the alloying elements copper and
lead oxide, while maintaining a constant aluminum ratio, using four distinct
thicknesses for each alloy. Several examinations were conducted on the
manufactured alloys using X-ray diffraction (XRD) and scanning electron
microscopy with energy-dispersive X-ray spectroscopy (SEM-EDX) to
investigate their structural properties. Additionally, the radiation attenuation
parameters for these alloys were studied experimentally using gamma
spectroscopy with a thallium-activated sodium iodide detector, Nal(TIl), and
theoretically through computational programs XCOM and Phy-X/PSD, as well
as the Monte Carlo simulation code (MCNP). A comparison of results from both
the experimental and theoretical approaches was conducted, focusing on the
calculation of linear attenuation coefficient (uL), mass attenuation coefficient
(um), half-value layer (HVL), transmission factor (TF), radiation protection
efficiency (RPE), mean free path (MFP), tenth-value layer (TVL), and the
equivalent lead thickness (LET). Experimental measurements were performed
using standard sources (*’Co, '*’Cs) with an activity of (1uCi) across an energy
range of (1.332, 1.173, 0.662 keV), respectively. The results indicated that the
shielding ability of the alloys against gamma radiation improved with an
increase in the level of PbO. Furthermore, the findings showed good agreement
between the experimental values and those obtained through computational

programs and simulation codes for all radiation attenuation parameters.
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