Effect of Tertiary and Quaternary Polystyrene-Based Plastic Scintillators on Energy Transfer Efficiency in Radiation Detection
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[image: ]This paper discusses the fabrication of two polystyrene-based plastic scintillators by thermal polymerization and the evaluation of their scintillation efficiency. The former is a tertiary scintillator doped with 1 wt.% 2,5-diphenyloxazole (PPO) and 0.05 wt.% 1,4-bis[2-(phenyloxazolyl)]-benzene (POPOP) and the latter is a quaternary scintillator with 1 wt.% 2,5-diphenyloxazole (PPO), 0.5 wt.% stilbene and 0.05 wt.% 1,4-bis[2-(phenyloxazolyl)]-benzene (POPOP).  The amorphous structure and high optical transparency of the fabricated scintillators were determined from XRD and UV-Vis-NIR analysis. The luminescence spectra for both scintillators show a maximum peak at 423 nm with high fluorescence intensity for the tertiary plastic scintillator. The decay time of 2 ns and 3 ns respectively, for the tertiary and the quaternary plastic scintillators reveals their fast response time. Pulse height spectra were obtained using three conventional gamma-ray sources, namely, 137Cs, 60Co, and 22Na. Calibration of the Compton energy was achieved by examining the position of the Compton edge within the Compton spectra. The produced scintillators exhibited an excellent energy linearity of 98% for tertiary and 94% for quaternary plastic scintillators respectively. The excellent scintillation performance of the tertiary scintillator also reports a noticeable relatively higher light yield of 30% to that of trans-stilbene crystal and is worth considering for radiation detection events [1-3].b
a
Figure 1:Fabricated tertiary and quaternary plastic scintillators under 
(a) white and (b) UV light
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