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ABSTRACT
Generally, nuclear material monitoring in container security uses He-3 to measure neutrons generated from
nuclear materials. But due to the decrease in the supply of He-3, the development of nuclear material mon-
itors using alternative materials has been performed[1]. Generally, in order to measure neutron, secondary
products (electrons, charged particles, and light) which is generated by the reaction of a neutron with a sensor
should be measured. Gas-filled proportional counter using a BF3 or 10B thin film has been used to monitor
nuclear material in large size container because it is easy to manufacture with large-area. However, BF3 is a
toxic gas and has limitations in increasing the gas pressure[2]. And in the case of using 10B thin film, due to
the low absorption efficiency, it is necessary to construct a multi-layered thin film of several m thick[3]. For
this reason, it is necessary to fabricate large-area sensor at low price in order to develop high efficiency neu-
tron monitoring system. For this purpose, we have conducted a study on a hybrid system that combines PVT
(polyvinyltoluene) to measure -ray and sensors that react with neutrons to generate -ray. The neutron re-
actors used in this study are boron, Cd and Gd, and the size of PVT is 100 100 5cm3. The detecting efficiency
of nuclear materials in container using each materials was measured by MCNP. To calculate the detection
efficiency, neutron (Cf-252, surrounded by 1-inch-thick HDPE) were generated at 2 m from the detector sur-
face. As shown in the below figure, efficiency of Cd was the lowest and efficiency of Gd was the highest. As a
result, it was found that 2 to 3 cps for 1 ng Cf-252 source, which is the efficiency of a general vehicle neutron
detector, was satisfied, and the system can be configured using RPM and it also will be advantageous in terms
of price.
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