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Abstract

Halide perovskites have attracted much attention due to their excellent photoelectric properties
and tunable band structure. However, their environmental stability remains a bottleneck for prac-
tical applications. Two-dimensional halide perovskites with long-chain organic ligands possess ad-
vantages such as strong quantum confinement effect, high integration, and excellent environmental
stability. In this study, high-quality BA2PbBr4 single crystals were successfully prepared by cooling
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crystallization method, and a two-dimensional BA2PbBr4 photodetector was constructed. In the UV
detection aspect, the device exhibited a response rate of 0.035 A:W-1 and extremely low dark cur-
rent (2.11 x 10-12 A). More importantly, this detector also demonstrated excellent X-ray detection
capability, with a sensitivity of up to 39,514 pC:Gyair-! cm-2 and a minimum detectable dose rate of
19.78 nGyair-s~1. Thanks to the effective isolation of the inorganic layers by the organic ligands, this
device exhibits outstanding environmental stability. After being exposed to air for one week, its UV
detection performance still maintained 86.74% of the initial value. This study provides feasible ma-
terial selection and structural design ideas for the development of efficient and stable perovskite
photonic devices.
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Figure 1. Preparation and characterization of BA2PbBr4 single crystals
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Figure 2. Optical characterization of BA2PbBr4 single crystals
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Figure 3. Optoelectronic properties of BA2PbBr; single crystals
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Figure 4. Stability test of BA2PbBr4 photodetector over one week
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Figure 5. X-ray detection performance of BA2PbBr; single crystals
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