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Abstract

Low-dimensional halide perovskite Cs3Cuzls has attracted considerable attention due to its low tox-
icity, good environmental stability, and unique broadband emission characteristics originating from
self-trapped excitons (STEs). In this work, the photoluminescence behavior of Cs3Cuzls under high
pressure was investigated using a diamond anvil cell combined with in situ fluorescence spectroscopy.
Itis found that below 0.5 GPa, the emission curve exhibits an asymmetric shape and tilts toward the

EIREE

XEF|IH: R, BB, TLRF. (RYEFERT CssCuals I @ E S EUR I T ). MEMRFE, 2026, 16(5): 151-155.
DOI: 10.12677/ms.2026.165109


https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2026.165109
https://doi.org/10.12677/ms.2026.165109
https://www.hanspub.org/

low-energy region, which may be attributed to pressure-induced lattice distortion promoting the ra-
diative recombination of STEs. Within the pressure range of 0.5~5.25 GPa, a significant emission en-
hancement occurs, and the fluorescence intensity reaches its maximum at 5.25 GPa. The results demon-
strate that pressure can effectively modulate the distortion degree of [CuzI5]3- clusters in Cs3Cu:ls,
thereby tuning the energy and emission efficiency of STEs. This study provides a reference for under-
standing the photophysical mechanisms of low-dimensional lead-free perovskites under extreme
conditions.
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Figure 1. (a) PL spectra in the pressure range of 0~0.5 GPa; (b) PL spectra in the pressure range of 0.5~5.25 GPa
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Figure 2. FWHM of PL peak under different pressures
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