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Abstract

A simple real-time monitoring system for a radiation counter was under development. The simple radiation counter
(Radiation-Watch, trademarked as PocketGeiger/PIN photodiode dosimeter) has been improved to measure higher
radiation by changing the size of sensor. This system is a small and portable system using the Raspberry Pi. Calibration
tests were performed using radiation sources, Co-60 and Cs-137, and the measurement range of the radiation counter was
determined based on these results. It was confirmed that the radiation dose can be measured during operation and
shutdown of the KEK electron/positron injector linac. This information is useful for safety management of not only the
equipment but also people working in the radiation environment. In this paper, we report the detailed results of

measurement tests using this system.
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Table 1: Components of the Radiation Monitoring System
Using an Improved Radiation Counter
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Figure 1: Wiring diagram between an Improved radiation
counter and GPIO pin on Raspberry Pi.

Table 2: Specifications of Sensors Used in an Improved
Radiation Counter
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Table 3: List of the Acquired Data in the Radiation
Measurement
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Table 4: 1-cm Dose Equivalent Rate Constants for
External Exposure with Cs-137 and Co-60

Cs-137 0.0927 (uSv/h)+(m*MBq)

Co-60 0.354 (uSv/h)+(m*MBq)
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Figure 2: Variations in the dose rate as a function of a
distance between the radiation source (Cs-137) and the
measurement system in the laboratory.
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Figure 3: Variations in the dose rate as a function of a
distance between the radiation source (Co-60) and the
measurement system in the irradiation facility.
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Figure 4: Variations in the dose rate normalized by lcm-
equivalent dose rate as a function of the distance measured
in the irradiation facility.
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Figure 5: Time traces of the radiation dose rates measured
by an improved radiation counter at C-7 during operation
and shutdown of the KEK electron/positron injector linac.
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Figure 6: Time traces of the residual dose rates measured
by improved radiation counter at ARC(RO 14) during
shutdown of the KEK injector linac.
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