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Ionoluminescence investigation of quartz, amethyst and ametrine samples as
natural dosimeters

T. Nikbakht"

Physics and Accelerators Research School, Nuclear Science and Technology Research Institute, 14395-
836, Tehran, Iran.

Abstract:
In recent decades, luminescence spectroscopy of different types of quartz mineral, as natural

dosimeters, has been of great interest. Different types of quartz are applicable for passive
dosimetry and dating of archaeological artifacts. Natural quartz is never like an ideal SiO.
tetrahedron and has many crystallographic defects. Formation of such defects is a function of
temperature and pressure during the crystallization process which results in different types of
quartz minerals with different luminescence behaviors. In this research work, the
ionoluminescence spectra of quartz, amethyst and ametrine samples, with similar structures, are
obtained using high energy proton beam. Despite similarities of the ionoluminescence spectra of
these minerals, considerable differences between them have been observed which explain their
different dosimetry responses.
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