Material Sciences #1F1#122, 2026, 16(10), 184-188 Hans X
Published Online October 2026 in Hans. https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2026.1610203

E 77183 ToEB45 850 Cs3Cu2ClsBYYE 14 R

E4HE, X W, TRE
LT RO 2B, T #il

i

Weks H . 20264794230 FHER: 20264F10H 190 KA HA: 20264F10H28H

wm B

TS e R A . AR F BB T & 32590 . A SR A SR X THRS = SR i
RE, GERMIENAERMEEAR, FARAT CssCuClsMRBMRERE FROEBEER, HEEaHE K
JRERE T BB (DFT) THER I B T R S5 MR - 977 N0 GPa3 3.0 GPaltf, REGHERH .
HERSETH. EOXET - FTRESBRERARERLERRTORERARKRE . &CNER
HEE AL B R R ROBAT 8 BA R TT R R RE B I R A AR S %

Xiid
KSR, Bk, B, BREET

Study on the Optical Properties of Lead-Free
PerovsKkite Cs3CuzCls under Pressure Control

Junhan Cui, Chang Liu, Junru Jiang”

School of Science, University of Science and Technology Liaoning, Anshan Liaoning

Received: September 23, 2026; accepted: October 19, 2026; published: October 28, 2026

Abstract

Lead-free perovskites have attracted significant attention due to their environmental friendliness,
abundant reserves and unique photophysical properties. In this study, a diamond anvil cell high-pres-
sure experimental setup was used in conjunction with in situ fluorescence spectroscopy to investigate
the photoluminescence properties of CssCuzCls microcrystalline material under high pressure. Com-
bined with first-principles density functional theory (DFT) calculations, the electronic band structure
properties were clarified. When the pressure increased from 0 GPa to 3.0 GPa, the emission peak
blueshifted. Upon depressurization, the emission peak redshifted. The modulatory effect of pressure
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on the strength of electron-phonon coupling is the cause of the pressure-induced fluorescence color-
change phenomenon. This study provides insights into the high-pressure luminescence behavior in
copper-based halides and serves as a reference for the development of stable, pressure-responsive
luminescent materials.
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Figure 1. (a) Evolution of the PL spectra of Cs3Cuz2Cls microcrystals under compression to 3.0 GPa;
(b) Chromaticity coordinate (CIE) changes under pressure
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Figure 2. (a) Evolution of the PL spectra of Cs3Cu2Cls microcrystals during decompression to 0 GPa;

(b) CIE changes during pressure relief process
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Figure 3. (a) Optical band gap of Cs3Cuz2Cls microcrystals at 0 GPa; (b) Electronic band structure
of Cs3Cu2Cls at 0 GPa; (c) Optical band gap of Cs3CuxCls microcrystals at 3 GPa; (d) Electronic
band structure of Cs3CuxCls at 3 GPa
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