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TL Characteristics of Csl Single Crystal Scintillators and
their Growth Conditions
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Abstract

Changes in transmission and thermoluminescent characteristics were used in order to find out the
optimum growth condition of Csl single crystal scintillators which were made relativelv defect-free
using Czochralski method. Impurity distribution in the crystals and the intensity and number of
thermoluminescent glow peaks decreased as the process of crystallization was repeated.

The direction of crystal growth turned out to be (110), the crystal structure of grown Csl was bec,
and its lattice constant was found to be 4568A. The activation energy (trap depths) of Csl:3rd was
045 eV and its frequency factor was 5.18% 10° sec .
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Table 1. Activation energy E, frequency factor s, TL intensity and peak temperature of Csl single crystals.

l

w CsI(10) | CsI20) i Csl40) | Csl(60) Csl Csl
Item 1st dst | st 1st 2nd 3rd
Temperature (C) 9% 87 975 925 98 9
Peak 1 %
TL intensity (arb. unit) 100 91 S 137 122 85
Temperature (C) 47 130 1275 152 - -
Peak 2 . ;
TL intensity (arb. unit) 245 0206 79 39.8 - -
L N
| ' Temperature (C) 175 177 @ - -
| Peak 3 |
TL intensity {arb. unit) 178 » v - -
i
| :
Activation energy {(eV) - - - - ;0
| ’ '
Frequency factor (s ") - - - - - | 318X 10° :
2 Csl 42wz 213 A vEE Gl 92U g U B&E T E{ppm]
Table 2. Trace impurity concentrations [ppml] in the Csl powder and Csl crystals repeated cr
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Impurity _ ‘ : i | i ]"
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Sample ; i | ! ! | ! i |
P s ‘ T 1 T t ‘ i i
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