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The characteristics of four different types of thermoluminescence dosimeter,
namely MgySiO4: Th, LiF : Mg, CaS04: Tm and BeO, were compared for the purpose
of measurement of relatively low dose level, such as environmental y radiation.
Among these, CaSO4: Tm and Mg;Si0O4: Tb types were considered to be most suitable
from the viewpoints of the sensitivity, reproducibility and temperature fading.

The minimum detectable limit and uniformity were estimated to be 0.7 mR and 5.9 %

for CaSO4: Tm, and 0.9mR and 6.9%,

for MgySiO4: Th respectively, from the

measurements of enviromental radiation dose for 30 days.
The temperature fading at 60°C for CaSO4: Tm during one week was about 10%

larger than that at 20°C.

It was found that variation of the sensitivity of thermo-

luminescence reader was sometimes larger than that of thermoluminescence dosimeter

itself.

Variation of the environmental y radiation dose rate at the reactor site of

UTR-B Kinki University ranged 5—12 #R/hr for a period Apr. 1975—Mar. 1977 using

CaS04:Tm TLD.
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Table 1 Characteristics of several TLD elements.
Minimum Background Accuracy (at the exposure
TLD element | Dose linearity | detectable | ragiationtes % level of 62.5mR)
éﬁlllR) (#R/hr) Uniformity | Reproducibility
LiF : Mg 5mR ~ 10¢ R 2.7 8.1+2.7 4.4 28.5
MgzSi04 : Th 0.1mR ~ 100 R 0.6 9.3+0.4 10.3 8.2
© MgSi0:Th | . o - B
(with holder) 0.1 mR ~100R 0.9 8.7+0.6 7.8 6.1
BeO 1 mR~Z200R 1.2 9.3+0.6 4.4 3.1
o CaSO4 :Tm
(with holder) 0.1 mR ~200R 0.7 7.6+0.4 3.2 2.2

* Produced by manufacturers.
*x From cumulative dose for 30 days.

sk From cumulative dose for 30 days using 30 elements.
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Uniformity of TLD elements at various exposure levels.

Uniformity (%)

TLD element

4.54 mR 27.2mR 50.5 mR | 113.5mR | 454.1 mR
LiF : Mg n. d. 23.6 25.4 16.7 12.8
Mg,SiOy : Th 16.4 10.3 6.0 4.2 4.4
Mg2SiOs : Th o
(with holder) 13.7 8.5 8.3 4.1 3.0
BeO 15.1 6.7 7.3 6.3 3.3
CaSO4: Tm L
(with holder) 3.2 4.3 5.5 5.8 3.9
n.d.: not detectable
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Variation of relative response on the same TLD reader.
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