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ABSTRACT

X-ray of up to 9MeV are used for container inspection. X-ray intensity must be maintained stably regardless of
changes in time. If dose is not constant, it may affect the image quality, and as a result, may affect the inspection of
abnormal cargo. Therefore, to acquire high-quality images, continuous dose monitoring is required. In this study, the
ion-chamber based device was developed for monitoring the dose change in high-energy x-ray. And to estimate the
performance of signal-processing device change according to the environmental change, the output changing due to the
change of temperature and humidity was observed. In addition, verification of the device was performed by measuring the
output change. As a result of the measurement, there was no significant difference in performance due to changes in
temperature and humidity, and the change in output according to the change in exposure was linear. Therefore, it was
found that the developed device is suitable for the dose monitoring of high-energy x-ray.
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Fig. 1 The Configuration diagram of high energy X-ray
dose measuring device; D X-ray measuring part,
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Fig. 2 A simplified diagram showing the operation of
the ion chamber for X-ray dose measuring
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Fig. 3 The internal image of the developed ion chamber;
(a) A small ion chamber with an active area of 10x10cm?
used in the test (b) A large-area (active area 50x50cm?)
ion chamber having the same internal structure as a small-
size ion chamber
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Fig. 4 Signal processing part for measuring and converting
the current signal output from the ion chamber
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Fig. 5 GUI-based software for control and display of
X-ray dosimetry equipment
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Fig. 6 Temperature and humidity change chamber(SH-624)
for testing to perform performance change evaluation
against the influence of external environment
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—=—"LINAC Hole Collimator

Fig. 7 An image of a test device consisting of an X-ray
linear accelerator, a 5 mm diameter collimator, and an
ion chamber for the performance evaluation
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Fig. 8 A graph showing the change of the output current
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Fig. 9 The change curve of the output signal from the
signal processing device according to the temperature
change inside the test chamber.
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Fig. 11 The change curve of output current according
to the change in operating voltage of ion chamber.
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