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Scintillators convert high-energy radiation such as X- @ o) B
rays into visible light and are essential for applications AP K
in medical imaging, industrial non-destructive testing, F’ 24|
and security screening. However, conventional * e T o .\:@
scintillators—including BisGe:O012, CdWO4, BakF, e b . N
CsL:Tl, and Nal:Tl—are limited by high-temperature innel
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single-crystal growth, toxicity or rare-earth element
incorporation, and insufficient chemical stability.[1] \1.
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Halide perovskites have recently emerged as attractive
candidates for next-generation scintillators due to their N Y . : : :
strong absorption of high-energy photons, fast o O g )
emission dynamics, and structural tunabﬂity. Copper- Figure 1. (a) Schematic illustration of a scintillator-based
based halide perovskites adopt zero-dimensional X7@ imaging system, (b)crystal siructure and optical

. properties of Cs;Cuzls, (c) formation of self-trapped
(OD) crystal structures that promote strong lattice excitons (STEs) induced by lattice distortion in copper-
distortion and the formation of self-trapped excitons based halide perovskites, and (d) the resulting large Stokes
(STEs). This results in broadband emission with a k¥t that suppresses self-absorption.
large Stokes shift, effectively suppressing self-absorption—one of the primary efficiency-limiting
factors in conventional and lead-based perovskite scintillators.
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Owing to their STE-mediated photophysics and intrinsically non-toxic composition, copper-based
halide perovskites exhibit highly efficient scintillation with excellent quantum yields. These results
highlight copper-based halide perovskites as a promising, environmentally benign scintillator
platform for radiation detection in medical, industrial, and security applications.
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