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Development of a Technique using MCNP4c¢ Code for Determination of
Nitrogen Content of Explosive Materials using Prompt Gamma Neutron
Activation Analysis Method

Nasri Nasrabadi, Mehdi'; Bakhshi, Fereshteh
Department of Nuclear Engineering, Faculty of Advanced Sciences & Technologies, University of Isfahan,
Isfahan

Abstract

Nuclear-based explosive detection methods can detect explosives by identifying their elemental
components, especially nitrogen. Thermal neutron capture reactions have been used for detecting
prompt gammal0.8MeV following radioactive neutron capture by '*N nuclei. We aimed to study the
feasibility of using field-portable prompt gamma neutron activation analysis (PGNAA) along with
improved nuclear equipment to detect and identify explosives, illicit substances or landmines. A *>Cf
radio-isotopic source was embedded in a cylinder made of high-density polyethylene (HDPE) and
the cylinder was then placed in another cylindrical container filled with water. Measurements were
performed on high nitrogen content compounds such as melamine (C;HgNG). Melamine powder in a
HDPE bottle was placed underneath the vessel containing water and the neutron source. Gamma rays
were detected using two Nal(Tl) crystals. The results were simulated with MCNP4c code calculations.
The theoretical calculations and experimental measurements were in good agreement indicating that
this method can be used for detection of explosives and illicit drugs.
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