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Abstract
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The effects of gamma irradiation on the physical properties and point defects of natural quartz
samples have been studied. The chemical composition of quartz crystals was determined by a Laser
Ablation Inductively Coupled Plasma Mass Spectrometer (LA-ICP-MS). The results showed that
the sample consists mainly of SiO, with Al as a major impurity. The crystal structure of quartz
powder was analyzed by the X-ray diffraction (XRD) technique, showing that it is hexagonal. The
c/a ratio was calculated using the Rietveld method and the result showed that c/a ratio slightly
decreased after gamma irradiation. The point defects of the samples were monitored by an X-band
electron spin resonance (ESR) spectrometer. The intensity of the ESR signal corresponding to the
E,' center increased when the samples were annealed from 100°C to 300°C, then decreased when
they were annealed from 400°C to 600°C. For a separate set of quartz crystals, the effects due to
different doses of gamma irradiation (50 - 300 kGy) were studied using UV-VIS spectrophotometer
and ESR spectrometer. The CIE color index measurement showed that the color of those irradiated
samples changed from light brown to dark brown. The ESR results showed that the El' center
concentration increased with the increasing dose of gamma irradiation. Further investigation was
carried out by ESR technique at low temperature (-153°C). The results showed that the Al center

({alo ]4‘) was observed and increased with the increasing dose of gamma irradiation.
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