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Development of a portable Cherenkov neutron detector for nuclear material
detection
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WCND: Water Cherenkov Neutron Detector
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The purpose of this research is the development of a water Cherenkov neutron
detector (WCND) as a novel neutron detector for the Cf-252 rotation method to realize an extremely
low-cost and transportable non-destructive assay system for nuclear materials. A pulse height
discrimination method was adopted to discriminate neutrons from gamma-rays, which is the biggest
bottleneck for neutron detection of WCND. As a result, high sensitivity (more than 4 times) and
low-cost (less than 1/15) neutron detection was demonstrated compared to the conventional He-3
detector with sufficient suppression of 2.223 MeV gamma-rays. In addition, the on-situ detection of
gram quantities of nuclear material was also demonstrated through experiments in combination with a

Cf-252 rotation device.
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