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Figure S1. PL spectra of Cs,PbBrg particles measured from 100K to 300K under different excitation
intensities at 400 nm
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Figure S2. PL spectra of Cs,PbBrg microcrystals measured from 100K to 300K under different
excitation intensities at 400 nm.
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Figure S3. Temperature dependent PL decay profiles (emission wavelength 525 nm) of Cs;PbBrg
particles at different temperatures in the 8 ns time window; (b) Intensity-average PL lifetimes of
Cs,PbBrg particles at different temperatures.
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Figure S4. (a-e) Excitation intensity dependent PL decay profiles (emission wavelength 525 nm) of
Cs4PbBrg particles at 100K, 150K, 200K, 250K and 300K on a short (8 ns) time window; (f) Excitation
intensity dependent PL decay profiles of Cs,PbBrg particles at 300K on a long (600 ns) time window.
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Figure S5. Temperature dependent PL decay profiles (emission wavelength 522 nm) of Cs;PbBrg
microcrystals at different temperatures in the 8 ns time window; (b) short PL lifetimes of Cs,PbBrg
microcrystals at different temperatures.
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Figure S6. PL decay profiles of Cs,PbBrg microcrystals measured at different emission wavelengths
(peakl 532 nm and peak2 522 nm) at different temperatures.
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Results Results
Absorption  20.3% Color Absomption  5.9% Color
Transmission ~ 79.7% X 00971 u' 0.0324 Transmission  94.1% X 0.1059 u' 0.0347|
Absorbance 0.10 y 07685 V' 0.5747 Absorbance 003 y 07838 v 0.5785
Quantum Yield: 116.3% Quantum Yield: 178.1%
Corrected QY:  85.1% Corrected QY:  32.5%

Figure S7. Photoluminescence quantum yield measurement of Cs4PbBrgparticles and microcrystals

in an integrating sphere.



