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Measurement of amount of nuclear material by using combination of neutron and
gamma-ray noise analysis
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For nuclear security purpose, it is necessary to detect nuclear material
such as enriched uranium and to determine its weight. We proposed new experimental method to
measure neutron and gamma-ray noise simultaneously. Through critical and subcritical experiments,
it was found that the gamma-ray noise analysis method is effective to decrease detector position
dependency for evaluation of subcriticality which is related to nuclear material weight. For
precise measurement, one of problems is the pile-up effect of signal caused by high background noise

especially in gamma-ray noise analysis, and we developed new analysis method by measuring and
storing all precise signal shape from detector and to evaluate each shape to eliminate signal pile
up. Including other improvement of experimental techniques, we found that neutron and gamma-ray
simultaneous noise analysis method is effective for detecting nuclear material and evaluation of its
weight.
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