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Feasibility Study on the High Reliable Radiation Detection
System using a Normal Optical Fiber
(Document on Collaborative Study : the JNC Cooperative Research Scheme on the
Nuclear Fuel Cycle)

Jun KAWARABAYASHI*1, Ryoji MIZUNO*!, Ryotaro NAKA*2,
Akira URITANI*3, Ken-ichi WATANABE*!, Tetsuo IGUCHI*1,
Norio TSUJIMURA*4 and Tadayoshi YOSHIDA*4

Abstract

This study developed 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 (90Sr-20Y), gamma
rays (137Cs) 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 X 105%
and 5.4 X 104%, respectively. The effective attenuation length of the detection efficiency
was 18m. A new principle of the position sensing based on spectroscopic analysis was
also proposed. Preliminary testing showed that the spectrum observed at the end of the
fiber depended on the position of the irradiated point position. This fact shows that the
radiation distributions were calculated from the spectrum by mathematical

deconvolution technique.

*1 Department of Nuclear Engineering, Nagoya University

*2 Tokyo Electron Limited
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