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Experimental determination of gamma ray attenuation
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ABSTRACT :

Cement samples supplemented with aluminium oxide powder (Al,O,) were fabricated via the manual
open-mold technique at ambient temperature. The mould had a circular configuration with a radius of 1 cm,
a height of 0.5 cm, and a constant volume of 1.57 cm?. The impact of incorporating aluminium oxide (Al,0,)
at several weight fractions (30, 10, 50)%wt on the attenuation coefficients of gamma rays was examined.
The thallium-doped sodium iodide detector system Nal(Th), with crystal dimensions of (1.5"x1.5"), was
employed to analyse the gamma-ray spectra emitted from point radioactive sources: americium (**' Am) at
(60) keV with a radiation efficiency of (74) KBq, caesium (**’Cs) at (662) keV with a radiation efficiency
of (400) KBq, and radium (***Ra) at energies of (186, 242, 295, 352, 609) keV with a radiation efficiency
of (74) KBq. The distance between the radioactive source and the detector was (15) cm, with the sample
positioned between them to determine the attenuation coefficients, and the spectral collection time was set
at (900) seconds. For all identified spectra, the intensity of gamma ray photons was utilised to ascertain the
net number of photopeaks (Net Area of Photopeak) in the resultant gamma ray spectrum. Consequently, the
linear and mass attenuation coefficients, as well as the mean free path, were calculated, with the optimal out-
come achieved for sample (S,). This result, along with those of the other samples, substantiates the potential
of these materials as effective radiation shields.

Key words: Concrete, aluminum oxide, gamma rays, attenuation coefficients.
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