Development and Characterization of Tl- and Ce- doped novel Organic Glass Scintillator for Radiation Detection
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Scintillators are important for X-ray imaging, homeland security, astrophysics, and high-energy and particle physics. In practice, it is still nontrivial to obtain large-area scintillators that simultaneously satisfy high optical transparency, shape flexibility, and low-cost fabrication.

Ethyltriphenylphosphonium bromide (ETPBr) based organic/inorganic hybrid glasses can be produced by a conventional melt–quenching process at relatively low temperature, providing shape flexibility while maintaining high optical transparency. Motivated by previous reports on the high light yield of (ETP)₂MnBr₄ glasses [1], we note that their long decay time limits their applicability to pulse-counting radiation detectors. In this work, we aim to develop a Tl- and Ce-doped novel ETPBr-based organic glass scintillator that combines high light yield with fast scintillation decay.

Tl- and Ce- doped novel ETPBr based organic glass scintillators were fabricated using melt–quenching, followed by optimization of composition and heat-treatment conditions to obtain transparent samples. Their scintillation performance and optical properties were characterized by X-ray–induced luminescence, light yield, scintillation decay time, photoluminescence quantum yield (PLQY), and optical transmittance. These results indicate that this novel organic glass scintillator can be applied to medical X-ray imaging and other scintillator-based applications.
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