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The rising demand for high-frame rate imaging has driven extensive research on fast scintillators,
particularly in emerging two-dimensional (2D) lead halide perovskites ). They have drawn
tremendous attention owing to their unique virtues of solution processability, robust environmental
stability, tunable emission, and in particular intense radioluminescence (RL) with fast decay >/,
However, understanding of the core scientific issues, such as the intrinsic physical mechanisms
behind their ultrafast scintillation, the principles 5
governing the controllable growth of high- 11
quality crystals, and the precise control of defect W e )

states, remains significantly limited [+, it FABAE Ko LT
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We developed a series of 2D lead halide ' .
perovskite scintillation crystals via low- 500 -
temperature  solution method such as
(HAD)PbCls, (TMFI)2PbBrs, (PEA):PbBra.
Among them, (HAD)PbCly is the most studied -
one not only for its fast and bright scintillation LYSOCe  , RbAgBr, N .
properties, but also for its interesting and B I foséi:;i, . n
Inspiring photophysical mechanism. e e b T o ‘ :
(HAD)PbCl4 scintillator demonstrates a high Emission wavelength (nm)

light yield of 16,200 photons MeV'l, a fast decay Figure 1. Single crystal structure (a), high FoM value (b), and
time of 12.4 ns, enabling a dynamic X-ray imaging " —J‘r]?(n e rate dynamic X-ray imaging (c) of 2D (HAD)PbCls
with a high frame rate of 1000 fps. This work perovstiie

provides fundamental insights into excitonic processes in 2D perovskites via defect engineering,
advancing these materials toward fast radiation detection and imaging.
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