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Effects of ion irradiation on optical-stimulated luminescence (OSL) properties of quartz
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Abstract

Optically stimulated luminescence (OSL), a relaxation process of metastable radiation-induced centers in solids, is now
regarded as a standard dating method for buried age in the Quaternary period. Quartz is a typical sample used in the OSL
dating. However, the sensitivity of OSL is different in each quartz particle and depends on the origin and history of the
sample. Assuming weathering effects are the reasons to change the OSL sensitivity, we carried out ion irradiation on quartz
and studied OSL sensitivity. Effects of higher energy irradiation of He" was revealed at irradiation more than 3 MeV.
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Figure 1. Principle of OSL
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Figure 2. Powdered samples fix on a copper plate.
Irradiation size was 2 x 2 cm each.
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Figure. 3. OSL intensity of irradiated quartz by He" ion at 380 keV and SMeV. (a) quartz sand from Jutland,
Denmark, (b) smoky quartz from Madagascar and (c) crystalline quartz reagent (380 keV) and crystal quartz

from Madagascar.
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Figure. 4. OSL intensity of irradiated quartz by He" ion at 5MeV. DM: quartz sand from Jutland, Denmark,
SQ: smoky quartz from Madagascar and MD: quartz from Madagascar. (a) Total OSL intensity obtained by
2 second integration of each OSL shine-down curve (b) fast-component of OSL evaluated by the peak value
of first 20 seconds in linear modulation OSL measurements.
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