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Neutron/gamma discrimination performance test for self-developed plastic scintillation

detectors

SONG Yun ZUO Jingxin LIANG Yongfei HAN Bing BAI Lixin YANG Chaowen
(School of Physics, Sichuan University, Chengdu 610065, China)

Abstract  [Background] Plastic scintillators have potential for application in neutron detection. Two sizes
(02.54 cm*2.54 cm, ©5.08 cmx5.08 cm) of plastic scintillators are self-developed by scientific research team in the
school of physics, Sichuan University. [Purpose] This study aims to experimental test the neutron/gamma (n-)
discrimination performance for two self-developed plastic scintillators. [Methods] A photomultiplier tube (PMT) was
used to build detection systems, and high speed oscilloscope (LECROY HDO6104A) was employed to sample signal
of detector for the energy calibration of the self-developed plastic scintillator. The pulse amplitude spectrum of '*’Cs y
radiation source was measured and compared with the MCNPS5 simulation spectrum to obtain the position
information of the Compton edge and accurately calibrate the energies of y rays. The data obtained from a **' Am-Be
neutron source were analyzed using the charge integration method, and parameters such as the figure of merit (FOM),
peak-to-valley ratio for neutrons, and the proportion of leaked neutrons over all neutron events were used to quantify
the n-y discrimination in different energy zones. The detection efficiencies of two self-developed plastic scintillators
relative to the Commercial off-the-Shelf (COTS) EJ-299-33A were determined. [Results] The results show that the
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FOM of 92.54 cmx2.54 cm self-developed plastic scintillator is higher that of 95.08 cmx5.08 cm self-developed

plastic scintillator, and the detection efficiency of two self developed plastic scintillators relative to EJ-299-33A is

about 0.49 and 1.0, respectively. [Conclusions] The performance of the 95.08 cmx5.08 cm self-developed plastic

scintillator is comparable to that of the COTS plastic scintillator EJ-299-33A with near the same discrimination

ability.

Key words Plastic scintillator, Energy calibration, n-y, Discrimination ability quantification
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Fig.2 Schematic of n-y discrimination experiment
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measurement, MCNPS5 simulation, and the broadened spectrum
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Fig.4 Energy calibration curves of two self-developed plastic
scintillators and EJ-299-33A for *’Cs and *Na sources
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Table 1 n-y discrimination parameters for the 7 electron equivalent energy zones
ERORTREX FOM LS L HriR TR
Electron equivalent energy The peak-to-valley ratio The proportion of leaked neutrons over
zones / keVee for neutron all neutron events
200~300 1.21 21.73 2.98x107°
300~400 1.40 84.57 6.87x10™"
500~600 1.59 394.85 1.31x10™
700~800 1.71 1185.64 4.08x10°°
900~1 000 1.85 4750.88 9.30x10°°
1 500~1 600 1.93 9912.26 4.46x10°
2 000~2 100 2.13 84 012.70 4.83x107
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Table 2 Comparison of the relative detection efficiency of three detectors
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