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Gamma-ray energy spectrum unfolding of plastic scintillators using artificial neural
network

Heshmati Jannat Magham, Khashayar; Ghal-Eh, Nima; 1zadi Najafabadi, Reza;

Department of Physics, School of Science, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

In organic scintillation detectors, the Compton scattering is dominated due to their low density and atomic
number, and therefore, the full-energy peak is not observed as it is in inorganic scintillators. The gamma-ray
energy information in these scintillators require so-called unfolding programs. In this study, the unfolding of
plastic scintillator spectrum has been undertaken using the artificial neural networks tools of MATLAB. To this
purpose, the response matrix of the plastic scintillator has been generated for 145 energy groups and in 512
pulse-height channels using the MCNPX2.6 code. The results confirm that the relative error in the gamma-ray
energy unfolding with neural networks is less than 3.8%.

Keywords: Spectrum unfolding, Gamma-ray, Plastic scintillator, Matrix operations, Artificial neural network.
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