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Theoretical Study on the Photoluminescence Mechanism of
Zero-dimensional Rb;BiCl; Halide Perovskite
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Abstract: Zero-dimensional halide perovskite materials have attracted significant attention due to their
potential applications in the field of photoluminescence. This study systematically investigated the
photoluminescence mechanism of Rb,;BiCly using the density functional theory of the first-principles
calculations. Given the experimental observation that Rb,BiCly only exhibited a moderate emission peak at
420 nm, the possibility of defect luminescence was ruled out by determining the positions of defect energy
levels. Subsequently, the structure and emission energy of the self-trapped states were identified through
excited-state calculations, confirming that the previous conclusion attributing the moderate broad emission

of Rb,BiCl; to self-trapped state luminescence was reasonable. This study provides a theoretical foundation
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for understanding the luminescence mechanisms of similar zero-dimensional halide perovskite materials.
Key words: zero-dimensional halide perovskite; first-principles calculation; defect; self-trapped state;

photoluminescence mechanisms
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