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Radiation Distribution Sensing with Normal Optical Fiber

Jun KAWARABAYASHI Ryoji MIZUNO Ryotaro NAKA  Akira URITANI
Ken-ichi WATANABE ~ Tetsuo IGUCHI  Norio TSUJIMURA*

Department of Nuclear Engineering, Nagoya University
*Radiation Protection Division, Tokai Works
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The purpose of this study is to develop a radiation distribution monitor using a normal plastic optical fiber. The
monitor has a long operating length (10m~100m) and can obtain continuous radiation distributions. A principle of the
position sensing is based on a time-of-flight technique. The characteristics of this monitor to beta particles, gamma
rays and fast neutrons were obtained. The spatial resolutions for beta particles (*’Sr’Y), gamma rays (*’Cs) and D-T
neutrons were 30 cm, 37 cm and 13 cm, respectively. The detection efficiencies for the beta rays, the gamma rays and
D-T neutrons were 0.11%, 1.6 X10°% and 5.4 X 10"%, respectively. The effective attenuation length of the detection
efficiency was 18m. New principle of the position sensing based on spectroscopic analysis was also proposed. A
preliminary test showed that the spectrum observed at the end of the fiber depended on the position of the irradiated
point. This fact shows that the radiation distributions were calculated from the spectrum by mathematical
deconvolution technique.
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Radiation Distribution Monitor, Normal Plastic Optical Fiber, Sintillation Fiber, Detection Efficiency, Time-of-Flight,

Beta Particle, Gamma Ray, Fast Neutron, Attenuation Length
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