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ABSTRACT

Radiation safety management is being considered very important since radioactive isotopes such as Co-60 and
Ir-192 are widely used in fields such as non-destructive test(NDT). In this study, the applicability of Mercury(1l )
Iodide(Hgl,) source for tracing system was evaluated. To make sure the unit cell sensor’s reliability, we evaluated
the electrical properties of the sensor made with Hgl,, and then position dependence of the sensor was analyzed
and compared with the dose distribution from the planning system. As a result of the evaluation, high reliability
of the sensor was shown through the linearity of R-sq > 0.990 and reproducibility of CV < 0.015. In the position
dependence evaluation, the maximum value was measured at the isocenter of the sensor and gradually decreased
according to the distance. However, the dose distribution data from the planning system was turned out that has
difference with that of the sensor up to 30%. This seems to come from the difference between single-point
measuring based planning system and area measuring based sensor.
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II, MATERIAL AND METHODS

1. Materials
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2. Fabrication
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Fig. 1. Fabrication process for Unit cell sensor.

3. Measurement
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Fig. 2. Schematic diagram of the experimental setup.
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3.3 Position dependence
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I, RESULT
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Fig. 3. Linearity of Unit cell sensor from 0.1 to 10 Gy.
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2. Reproducibility
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Table 1. Reproducibility of Unit cell sensor at 1 Gy

Signal Sensitivity Normalized
uC) (uC/em?) value
1 45.5821 71.222 1
2 45.3952 70.93 0.9959
3 452676 70.7306 0.9931
4 45.0032 70.3175 0.9873
5 44.8847 70.1323 0.9847
6 44.6522 69.7691 0.9796
7 44.5519 69.6124 0.9774
8 44.3605 69.3132 0.9732
9 44.1918 69.0497 0.9695
10 43.9776 68.715 0.9648
SD 0.5054 0.7896 0.0111
cv 0.0113
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Fig. 4. Position dependence comparison between Unit
cell sensor & Planning system.

IV, DISCUSSION
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