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Abstract

In this work, the glass system in formula (50-x) SiO,: 15 B,0,:2A1,0,: 10 CaO: 23 Na,O:
xAO when AO are (BaO, Bi,0, and PbO) and x = 0, 5,10,15,20 % mol were prepared by melt-
quenching technique and investigate on physical, optical and radiation shielding properties. The
result of physical properties found that the density increased with increasing of doping
concentration. For hardness of all glass samples were higher than commercial lead window.

For gamma ray shielding property at 662 kiloelectron Volts (keV), the result show that
the linear attenuation coefficients (L) and half value layers (HVL) of Bi,O, and PbO glasses are
better than commercial lead window at 10 to 20 %mol respectively. The total mass attenuation
coefficients (Mm) of Bi,0, glasses at 5 to 20 %mol and PbO glasses at 10 to 20 % mol are better
than commercial lead window. For BaO glasses, |1, HVL and L are lower than commercial lead

window. The partial interactions of gamma ray at 662 keV with all glasses were calculated from



XCOM software. The result found that the Compton scattering coefficients were decreased and
photoelectric coefficients were increased with increasing of doping concentration.

Radiation shielding properties of x-ray at 120 kVp, the result show that L, HVL and L
of commercial lead window lower than Bi,0, and PbO glasses at 10 to 20 %mol respectively. In
case of 100 kVp, the results show that L and HVL of Bi,0, glasses at 5 to 20 % mol and PbO
glasses at 10 to 20 % mol are better than commercial lead window. The L of Bi,O, and PbO
glasses at 5 to 20 % mol are higher than commercial lead window. For BaO glasses, L, HVL and
L, are lower than commercial lead window at 120 kVp and 100 kVp.

For optical properties found that the optical absorption spectra of all glass samples has
the cut-off wavelength (7\,cumff) of glasses and the refractive indexes were increased with

increasing of doping concentration.



