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Leakage Radiation Detection System for Nuclear Power Plants Using Intraoral
Digital X-ray Imaging Detectors
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When radiation emitted from radioactive cesium contained in contaminated
soil originating from the Fukushima nuclear power plant accident is detected using a dental imaging
plate (IP), beta rays are primarily detected, while gamma rays are hardly detected. Even for
beta-ray detection, it is challenging due to the very low radiation dose. However, by applying a
method involving low-dose X-ray irradiation after radioactive exposure, the detection period was
reduced to less than one-tenth. Additionally, by utilizing the K-absorption edge of lead foil,
high-energy gamma rays were converted into low-energy X-rays, which enabled imaging with the IP.
Based on these findings, it was demonstrated that layering multiple IPs and inserting appropriate
lead foils between them, followed by summation of the resulting images, allows for the detection of
minute levels of radioactivity in a shorter period.
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