Green-emitting polystyrene scintillators for plastic scintillation dosimetry
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Polymer UV-emitting dye
solystyrene (PS) EPBD Polystyrene was selected as a base of polymer scintillators due to its water equivalency needed in dosimetry. PS have
density about 1.05 g/cm3 and is composed of carbon and hydrogen which is similar to human tissue atomic composition.
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I\ BPBD (2-(4-tert-butylphenyl)-5-(4-biphenylyl)-1,3,4-oxadiazole) was chosen as a UV-emitting fluorescent dye due to its high
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O efficiency as first addition in plastic scintillators, very good solubility in organic solvents and high photochemical stability.
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Polymer scintillators were synthesized from styrene monomer in bulk radical polymerization without use of polymerization
BBOT DPA R0 MDAC initiators. Scintillators were polymerized in sealed glass ampoules in electric furnace with hot air circulation at maximum
CH3 temperature of 140°C and duration of five days.
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Gits were measured with the use of USB4000 fiber optic spectrometer from Ocean Optics. Green scintillators were excited by

Green-emitting wavelength shifters laser diode with 405 nm maximum emission and blue scintillators were excited by UV lamp with 365 nm maximum

BPEA Coumarin 6 LFY 083 SG5 emission.
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Molecular structures of polymer and fluorescent dyes with UV, blue and green emission used in this work. Samples with various WLS (a, b) and different SG5 concentration (c, d).
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Dependence of the light output (left panel), rise time and fall time (right panel) of polystyrene scintillator on the BPBD Light output (left panel) and timing of signals (right panel) for green polystyrene scintillators
concentration. Bis-MSB was used as blue wavelength shifter with fixed 0.05 wt. % concentration. containing 2.75 wt. % BPBD and 0.05 wt. % blue and green WLS combinations.
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Normalized emission spectra of commercial green scintillator EJ-260 and selected polystyrene scintillators with blue WLS Influence of SG 5 concentration in polystyrene scintillator with 2.75 wt. % BPBD and 0.05 wt. % MDAC on: (a) light output, (b)
(left panel) and green WLS (right panel). Excitation wavelengths were 365 nm and 405 nm for blue and green emission maximum with two geometrical types of excitation at 405 nm, (c) emission spectra of the samples excited and read
scintillators, respectively. Inserts are photos of the samples under UV light. out from the front surface and (d) emission spectra of the samples excited in one side and read out in the other side
of the sample through 25 mm thickness (back surface).
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