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Development of innovative thermoluminescence materials using dielectric phase
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Thermoluminescence has long and widely been used for radiation dosimetry. To

further enhance the sensitivity of the dosimetry using thermoluminescence materials, we attempted
to use dielectric phase transition to activate the trapped electrons and promote the recombination
of the activated electrons with holes to produce thermoluminescence. We used LiTa03 host to achieve
thermoluminescence. Rare-earth elements have been doped as the luminescent centers. Also, to achieve

appropriate temprature for dielectric phase transition, mixed crystals of LiTa03 and similar
compounds have been synthesized. Unfortunately, it was difficult to achieve simultaneously effective
thermoluminescence and control of the temprature of the dielectric phase transition. However, we
achieved effective thermoluminescence, whose intensity was higher than that of commercially
available material by two orders of magnitude. This effective thermoluminescence can be attributed
to high dielectric constant of the host.
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