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Characteristics of LiF Thermoluminescent Dosimeter

Akihiro Shiragai and Yoshikazu Yoshida
Division of Physics, National Institute of Radiological $ciences, Chiba-Shi

Dose-response characteristics of LiF-TLD have been investigated using X-, y-rays and high energy

electrons. The results indicated the followings; (1) dependence of the response on dose and radiation

quality, (2) linearity in response to dose for small dose, while supralinearity for large dose, (3) increase

‘in response with decrease in energy in the linear region, (4) decrease in supralinearity with decrease in

energy, and (5) saturation and successive decrease in response for higher dose.

A physical model was presented in order to interpret more generally the response of TLD and ap-

plied to LiF-TLD as a special case. The model assumed the fading during irradiation, the formation

of thermoluminescent trap and the liberation of filled trap by irradiation, and the saturation of trap

number.

The theoretical interpretation was qualitatively in good agreement with the experimental results,
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Fig.1 Relative response per R of LiF-TLD versus exposure for various radiations.
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Fig. 2 Relative response per rad of LiF-TLD versus absorbed dose in LiF fur
various radiations.
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Fig. 3 Relative response per R of LiF-TLD versus exposure for ©Co gamma rays.
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Fig. 4 Response of TLD versus absorbed dose
for various cases. The dashed lines are
asymptotes. (linear scale),
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Fig. 5 Response per unit dose of TLD versus
absorbed dose for various cases. The
dashed line is asympiote. (linear scale).
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