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Scheme S1. Schematic of CsPbBrs synthesis via LARP method.
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Figure S1. The position of the thermodynamic defect level of &((1 +)/0) for Ines, Sbrs, and Birb as well
as native defects such as vacancies and interstitials.
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Figure S2. GIWAXS images of pure and 3 mol% In, 3 mol% Sb, and 1 mol% Bi substituted CsPbBrs
perovskite QDs.
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Figure S3. XPS spectra of (a) the pure and doped QDs consist of Cs, Pb, Br, C, and O, (b) In-, (c) Sb-,

(d) Bi- substituted CsPbBrs QDs.
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Figure S4. UV-Visible absorbance and PL emission spectra of (a) In- (b) Sb- (c) Bi- substituted CsPbBrs

perovskite QDs with various doping concentration.
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Figure S5. Time-resolved PL decay with fitting curve of 1 mol% Bi ion substituted CsPbBrs perovskite
QDs.
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Figure S6. Schematic of the atomic structure and the information of lattice parameters of CsPbBrs3
perovskite QDs with substituted defects.
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Figure S7. The electronic band structure and partial densities of states (DOS) of selected atoms such
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Figure S8. UPS spectra of pure and In-, Sb-, and Bi- ion substituted CdPbBrs perovskite QDs.



Table S1. gaps of binary bromide crystal calculated using PBE+SOC calculations methods.

InBr3 SbBr3 BiBr3 PbBr2

Band gap (eV) 2.41 2.99 2.18 191




Table S2. composition ratio of atomic percentage of In-, Sb-, Bi- substituted CsPbBrs perovskite

QDs.
[at%]
Cs Pb Br In Sb Bi
Bi 11.6 27.3 59.0 - - 2.1
Sb 10.8 29.1 58.3 - 1.8 -
In 12.3 28.0 58.7 1.1 - -
Ref. 13.5 27.9 58.5 - - -




