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ABSTRACT

In the non-destructive inspection field, we invest a lot of time and resources in developing the radiation source
system to ensure the safety of the workers. However, the probability of accidents is still high. In order to prevent
potential radiation accidents in advance, it is necessary to directly verify the position of the radiation source, but
the research is still insufficient. In this study, we developed a monitoring system that can detect the position of
the radiation source in the source guide tube in the gamma-ray irradiator. The characteristics of the radiation
detector are estimated by monte carlo simulation. As a result, the radiation detector for Ir-192 gamma-ray energy
was analyzed to have secondary electron equilibrium at 150 um regardless of the semiconductor material. Also,
it is expected that the gamma ray response characteristic is the best in Hgls. These results are expected to be
used as a basis for determining the optimal thickness of the radiation detector located in the detection part of the
future monitoring system. In addition, when developing a monitoring system based on this, radiation workers can
easily recognize the danger and secure safety, as well as prevent and preemptively respond to potential radiation

accidents.
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I. INTRODUCTION
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I. EXPERIMENTAL METHODS
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1. Design of the geometry
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Fig. 1. Schematic diagram of designed of the
geometrical model in for MC simulation.

Table 1. Conditions of geometry setup at MC
simulation.

Note Shape Geometrical condition
Radiation source Point -
Source guide tube® Tube 2250 mm x ¢ 10 mm
Source guide tube®™ Tube 2250 mm X ¢ 13.3 mm
Radiation dosimeter®® Cube 10 x 10 x T mm’
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Table 2. Basic properties of semiconductor materials.

Note Hglz Pblo PbO

Effective Atomic number 64.9 66.1 76.7
Molar mass [g/mol] 454.4 461.01 223.20
Density [g/em’] 6.36 6.16 9.53
Work-function [ip/eV] 4.2 7.68 14.8

2. Design of the radioactive source
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3. Design of the radiation detector
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. RESULT AND DISCUSSION

1. Energy absorption efficiency
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Fig. 2. Normalized absorption efficiency as a function
of thickness for radiation detector.
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2. Gamma—ray response properties
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Fig. 3. Created charge as a function of distance
between source guide tube and radiation detector.
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