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Analyzing the Elements of the Different Component using Prompt-Gamma Neutron
Activation Analysis of IECF Neutrons Produced by d-d fusion by MCNPX
Calculational Code
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Movahhed, Morteza' Samaei Salkouye, Nastaran?

1. Plasma Physics and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, AEOI,
Tehran
2. Department of Physics, Faculty of Basic Science, University of Guilan, Rasht
Abstract:

The purpose of this research is to use the existing IR-IECF neutron generator to design and establish a
material detection arrangement and to use the neutrons in material detection. In this work, at first, using the
dimensions and specifications of the existing IR-IECF device and using the MCNP code, the desired setting
was designed and using the profile of the device, the values of energy, the position of the source, the transported
particles, the surfaces and the cells and all of the components of the experiment were simulated. In this
research, prompt gamma neutron activation analysis was used, which detects materials by absorbing the
neutrons and emitting the prompt gamma rays. Using the Monte Carlo simulation, prompt gamma spectra were
obtained for the analysis of three materials: Portland cement, stainless steel, and sodium chloride, and by
examining their energies in different peaks, the constituent elements of these materials were identified. The
results showed a very good agreement with the results of similar researches.

Keywords: Neutron Activation Analysis, Prompt-gamma, MCNPX Code, IR-IECF
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