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Since the neutron activation analysis (NAA) technique is capable of non-destructive material analysis, it can
be used in various areas including the detection of drugs and explosives that require the analysis of hazardous
substances not specified in shape. In this study, we carried out various NAA experiments for several sub-
stances and obtain energy spectra of the gamma-ray emitted from the substances using a room-temperature
CdZnTe (CZT) detector and neutron source including 252Cf and D-T generator. First, we figured out the char-
acteristics of the prompt gamma-ray emitted from the hazardous substances by using MCNP6 toolkit. In the
simulation, we modeled a neutron target substance with a cylindrical structure of 5 cm (R) × 10 cm (H), and
the target substance was assumed to be composed of a single element (H, C, O, Si, and P). For the detector, we
modeled 4 CZT detector modules composed of 4 CZT crystals with a dimension of 2.2 × 2.2 × 1.0 cm3. For the
source, neutron with energy spectrum equivalent to 252Cf was modeled. Then, we carried out several NAA
experiments for general substances including water, wood, glass, polyethylene, and PVC. In the experiment,
the substance to be measured was placed in the center of 4 detector modules, and a 252Cf source (90 uCi) was
attached to the substance. In addition, we carried out NAA experiments for 5 explosives using D-T generator
of 2.5 × 109 n/s with the irradiation time of 20 minutes. The used explosives were provided by R.O.K Army
Engineer School. The results show that the existence of element including H, C, O, Si, and P can be identified
roughly by the analysis of the prompt gamma-ray energy spectra. In addition, the existence of N and O in
the explosives was identified experimentally, and it was confirmed that the explosives can be identified and
analyzed by NAA technique.
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