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Preparation and X-ray Detection Performance of Zero Dimensional Organic—Inorganic
Hybrid Cuprous (I) Iodide Scintillation Crystal

LI Wen, XU Tingting, LI Yunyun, WU Yuntao
(Artificial Crystals Research Center, Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 201899, China)

Abstract: In recent years, low dimensional organic—inorganic hybrid copper(I) halides have a great potential in the fields of
photoelectric and radiation detection applications due to their high fluorescence quantum efficiency, excellent stability, and low-cost
processing feasibility. We prepared a zero dimensional (0D) (TPA)Cul, (TPA=tetrapropylammonium, C;,H,sN") single crystal
scintillator by a simple solution evaporation method, and investigate its optical and scintillation properties. (TPA)Cul, crystal has a
high thermal stability and an air stability. Under UV excitation, it exhibits an ultra-broadband white light emission with a full width at
half-maximum (FWHM) of 291 nm and a photoluminescence quantum yield (PLQY) of 62%. Under X-ray excitation, it has an
intense radioluminescence, a low afterglow and a decent detection limit, which can be regarded as a novel X-ray scintillator.
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(a) Schematic of crystals preparation procedures (b) PXRD and simulated SCXRD
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Fig. 1 Schematic of (TPA)Cul, crystals preparation procedures, PXRD pattern and simulated SCXRD pattem[lg]

(a) XPS analysis of (TPA)Cul, (b) High-resolution spectra of Cu 2p (c) High-resolution spectra of T 3d

(d) TGA spectrum of (TPA)Cul, (e) Moisture sorption curves of (TPA)Cul, and Nal: Tl
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Fig. 2 XPS analysis and the high-resolution spectra of Cu 2p and I 3d, TGA spectrum and the moisture sorption curves of (TPA)Cul,
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Fig. 3 PL and PLE spectra, three-dimensional fluorescence mapping, PL decay profile, and PLQY spectra of (TPA)Cul, single

crystal
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(a) RL spectrum

(c) Afterglow profile

(b) Scintillation decay profile

(d) Signal-to-noise ratio as a function of dose rate
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Fig. 4 RL spectrum, scintillation decay profile, afterglow profiles, and the signal-to-noise ratio as a function of dose rate of

(TPA)Cul, under X-ray excitation
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