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Pulse ShapeDiscrimination (PSD) techniques, particularly thewidely employed charge integration ratiomethod
(Qratio), have conventionally proven effective in distinguishing fast neutrons from gamma rays in organic scin-
tillation detectors. However, the utility of Qratio diminishes in the low-energy region (below 100keVee) due
to overlapping signatures, leading to a suboptimal Figure of Merit (FOM). In this study, we employ machine
learning techniques to enhance neutron/gamma discrimination and compare the results with the traditional
charge integration ratio in the low-energy region threshold. Our investigation centers on the EJ-276 plas-
tic scintillator, a commercial product of ELJEN technology acclaimed for its adept separation of gamma and
fast neutron signals based on timing characteristics. Experimental data were acquired using Cf-252 and Co-
60 radioisotope sources. A comprehensive comparative analysis between the traditional Qratio method and
machine learning algorithms is conducted across varying energy thresholds (50keVee to 2000keVee). The pri-
mary objective is to rigorously evaluate and enhance neutron/gamma discrimination capabilities in the critical
low-energy region.
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