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Table S1 Schemes of different molar ratios of Cs,ZrClg to Re** for the synthesis of Cs,ZrCls:Re**
and the actual doping amount of Re** measured by the ICP-OES

Samples Zr* : Re*" (Molar ratio) Actual ratio of Re** (mol%)
1 100:0.5 0.29
2 100:1 0.67
3 100:3 2.14
4 100:5 3.95
5 100:7 5.87
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Figure S1. (a) XRD patterns in the range of 23.5-25° of Cs,ZrClg, (b) The experimental
cell volumes of Cs,Zr;_Cls: xRe*" as a function of Re** concentration x.
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Figure S2. (a) Decay curves and (b) the calculated decay data of pure Cs,ZrClg at the
80-290 K, (c¢) PLQY measurement of Cs,ZrCls under 270 nm excitation. (d) the curve
of FWHM vs. temperature and the fitting result of Cs,ZrClg microcrystals.



—
Q
~—

PLE - A,,, = 729 nm (b)1.4
——PLE - A, = 1340 nm 12}
——PLE - A, = 1640 nm

Cs,ZrClg : xRe*

x=0
x=5%

= o 1.0

= e

©

p gos

g 2

[ O 06

L <

£ 0.4

02t
T ; ; - — 0.0 . , .
300 400 500 600 700 800 200 300 400 500 600
Wavelength (nm) Wavelength (nm)}

Figure S3. (a) Excitation spectra of Cs,ZrCls: 3%Re*" by monitoring different PL peak
emissions, (b) DSR spectra of Cs,ZrCls: x%Re*" at the high-energy range.
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Figure S4. (a) PLE spectra of STE- luminescence in Cs,ZrClg: x%Re** as a function of

Re** doping concentration, (b) Comparison of Cs,ZrCls PL intensity and Re*" PL

intensity under 260 nm excitation.
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Figure S5. PLQY of the Cs,ZrClg: 3%Re* powder under 290 nm excitation.
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Figure S6. The concentration-dependent decay curves of Cs,ZrCls: xRe** obtained by
monitoring the 729 nm emission.
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Figure S7. (a) Dependence of energy efficiency 7 on Re#* doping concentration. (b)
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Figure S8. PL intensity variations of Cs,ZrClg: 3%Re*" during the heating-cooling
cycles.



