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Abstract; Traditional plastic scintillators are not suitable for energy spectroscopy detection due to
their low effective atomic number and low density. The preparation of plastic scintillators doped with
organic heavy metal compounds provides an effective avenue for energy spectroscopy detection for
plastic scintillators. Organotin compounds doped plastic scintillators possess high photopeak sensitiv-
ity and retain fast decay characteristics of plastic scintillators. In this paper, polyvinyltoluene
(PVT) -based plastic scintillators doped with different concentrations of 2-( tributylstannyl) furan
were successfully prepared by free-radical polymerization, and their optical and scintillation proper-

ties were characterized and compared. The optical transmittance of 20% 2-( tributylstannyl) furan
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doped plastic scintillator based on PVT can be up to 90% . Under X-ray excitation, the radiolumi-

nescence spectrum of sample shows a broad band between 390 nm and 550 nm peaking at 425 nm.

The sample demonstrates a light yield of 6 700 ph/MeV and an energy resolution of 15. 8% @ 662

keV. The scintillation decay time is about 4.3 ns. 1 inch diameter plastic scintillator loaded with

20% 2-( tributylstannyl) furan was also prepared with a light yield of 6 300 ph/MeV and an energy

resolution of 15.8% @ 662 keV.
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Fig. 2 Photographs of PVT-based plastic scintillators loaded
with different concentrations of 2-( tributylstannyl) fu-

ran. (a)Under daylight. (b) Under 365 nm UV light.
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Fig. 3 Optical transmission spectra of PVT-based plastic
scintillators loaded with different concentrations of

2-( tributylstannyl ) furan
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Fig.4 (a)PL spectra of PVT-based plastic scintillators loaded with different concentrations of 2-( tributylstannyl ) furan( A =
320 nm). (b)Schematic illustration of surface-mode PL measurement setups. (c¢)XEL of PVT-based plastic scintillators

loaded with different concentrations of 2-( tributylstannyl) furan. (d) Schematic illustration of transmittance-mode XEL

measurement setups.
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Fig.5 Scintillation decay profile of PVT-based plastic scin-
tillator loaded with 20% 2-( tributylstannyl) furan
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loaded with different concentrations of 2-( tributyl-
stannyl) furan, and EJ-200 was used as reference
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Tab.1 Properties of PVT-based plastic scintillators loaded with different concentrations of 2-( tributylstannyl) furan
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tylstannyl) furan. (a) Under daylight. (b) Under
365 nm UV light.
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