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Study on the Response Characteristic of CsI: Tl Crystal to
High-Energy X-Ray Radiation

Jiang Xiaoguo Wang Wei Wu Jianhua Wang Wanli
(Institute of Fluid Physics, the China Academy of Engineering Physics , Mianyang 621900)

Abstract: High efficiency Csl: Tl crystal is used as X-ray converter in the detection system. The response
characteristic of Csl: Tl crystal to X-ray is very important in precision image processing. It is difficult to obtain a
stabile H-D curve of X-ray film because of some uncontrollable factors in its processing. The response of CsI: Tl
crystal to X-ray has been theoretically proved to be linear. Some experiments on the * Co X-ray source are performed
to prove the linear of the response and the quantificational H-D curves of the CsI: Tl crystal with different width are
obtained. These H-D curves definitely show that the response is linear and that the linearity is very good. The
linearity of less 0.15% is obtained from the experiment. This solves some unconquerable problems such as obtaining
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a stable, repetitive H-D curve which have existed for a long time in a X-ray film system.
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Fig.1 The structure of the detection system
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Table 1 ®Co radiation source parameters

Shape /mm  Active region size /mm Main ray

irradiation rate(at 1 m)

Half life /year
/(Cekg '+ S

Activity /mCi

7 1.333 MeV (100%)
7 1.173 MeV (100%)

$5X 7 $1X 2

5,27 10 5.5814 X107
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Table 2 The repeated measurement results for

the same irradiation

X:/(nC kg ') 24,81 124.05 248.1 744.3 2977.2
15 28 43 105 379
15 28 43 105 379
Image gray 15 28 43 105 380
15 28 43 105 380
15 28 43 105 380
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