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Abstract

Fabrication of CaS0O: . Tm, CaSO.:: Tm—PTFE TLD Radiation
Sensors and Its Characteristics

Myeong Hwan Park, Joon Il Lee
Dept. of Radiotechnology, Taegu Junior Health College

In this study, to develop highly sensitive radiation sensors, CaSO, : Tm phosphors and its disc
-type TLD elements embedded PTFE (polytetrafluoroethylene) are fabricated.

The highest sensitivity of CaSO,: Tm phosphors is obtained when phosphors have been
doped with 0.5mol% Tm and sintered in atmosphere at 600°C for two hours.

Fabricated disc-type elements are made from a homogeneous mixiure of phosphors and
PTFE powder. They are first cold-pressed and then polymerized at 370°C in air for one hour.

The dose dependence of the prepared CaSO, : Tm TLD radiation sensors is linear within the
range of 100 #Gy~10Gy for X—rays and 7 —rays.

The response of CaSO, : Tm to 30keV X—rays is ten times higher than that of 1.25MeV *Co
r —ray. The fading rate of the main peak is about 2% per a month. The spectral peaks of TL
emission spectrum are at about 350nm and 475nm.

The CaSO, : Tm TLD radiation sensors prepared in this work may be used as radiation do-

simeter for personal and environmental monitoring because of their high sensitivity and little

fading.
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Fig. T —1. Preparation of CaSO, : Tm TL phos-
phors and CaSO, : Tm—PTFE TLD

radiation sensors
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Table 1 —1. Irradiation condition for dose and

energy dependence measurement

. Effective
Source |kV Setting| Absorber
Energy(keV)
30kVp none 24.1
50kVp 0.5mm Al 29.0
75kVp 4.5mm Al 39.7
0.2mm Cu
100kVp 49.2
+0.5mm Al
X —ray 0.4mn Cu .
120kVp 62.2
+1.0mmAl
0.6mm Cu
130kVp 70.0
+2.0mmAl
1.0mm Cu
130kVp 77.0
+2.0mmAl
- ¥Cs 662.0
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Fig. I —2. The schematic diagram of TL mea-
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Fig. I —1. The typical TL glow curve of CaSO,
: Tm phosphor
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Fig. 1 —5. The variation of TL intensity vs.
content of TL phosphor in CaSO,
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