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Fig. S1 (a) Raman spectra of the pristine Cs3Bi2Br9 and Fe doped perovskite crystals in the range of 50-6000 cm-1. (b) Energy 

of different Cu-alloyed perovskite crystals in the range of 1.6-2.3 eV.
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(a) Fe 0% Rwp = 12.72% 
a = 7.9869(29) Å
c = 9.8796(21) Å
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Rwp = 13.03% 
a = 7.9904(29) Å
c = 9.8799(22) Å

(b) Fe 5%
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Rwp = 12.03% 
a = 7.9931(32) Å
c = 9.8846(23) Å

(c) Fe 20%
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(d) Fe 50% Rwp = 6.33% 
a = 13.3799(32) Å
b = 7.7889(18) Å
c = 23.4814(51) Å
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(e) Fe 70% Rwp = 5.96% 
a = 13.3881(33) Å
b = 7.7907(18) Å
c = 23.4864(50) Å
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(f) Fe 100% Rwp = 4.04% 
a = 12.2218(38) Å
b = 7.5151(21) Å
c = 9.9041(30) Å

Fig. S2. Rietveld refined XRD patterns of Fe doping samples based on the (a-c) Cs3Bi2Br9 structure with P-3m1, (d-e) 

Cs2(Bi,Fe)Br5 structure with Pnma and (f) CsFeBr4 structure with Pnma.



Fig. S3. Energy Dispersive Scanning (EDS) elemental mapping for Bi (Green) and Fe (Red).
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