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Figure S1. XRD results of perovskite nanocrystal samples. (a-e) perovskite sample S1-S5 fitted by

cubic and monoclinic phase of perovskite CsPbBrs. (f) Cubic and monoclinic phase of perovskite
CsPbBrs.
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Figure S2. XPS results of perovskite nanocrystal samples. (a) The binding energy of Br-3d in
perovskite CsPbBrs samples. (b) The binding energy of Pb-4f72 in stoichiometric sample S1 and
nonstoichiometric sample S5. (c¢) The binding energy of Cs-3ds:2 in stoichiometric sample S1 and
nonstoichiometric sample S5. There is a new peak of 725.08 eV at the higher energy shoulder of the
Cs-3d curve in nonstoichiometric sample S5, indicating that the excessive Cs* cation have been

successful incorporated into the perovskite CsPbBrs nanocrystals, and coordination with the
neighboring atom in the lattice.
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Figure S3. Lattice of perovskite CsPbBrs. (a) Haligon-deficient in lattice. (b) Cs* cation taking the
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Figure S4. Temperature-dependent PL spectra of perovskite CsPbBrs samples. (a) Temperature-
dependent PL spectra of stoichiometric sample S1. (b) Temperature-dependent PL spectra of
nonstoichiometric sample S2. (¢) Temperature-dependent PL spectra of nonstoichiometric sample S3.
(d) Temperature-dependent PL spectra of stoichiometric sample S4.
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Figure S5. Schematic illustration of lattice, conduction band, and valence band of perovskite CsPbBrs
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Figure S6. TAS results of perovskite CsPbBrs samples. (a) TAS results of
stoichiometric sample S1. (b) TAS results of nonstoichiometric sample S2. (c)
TAS results of nonstoichiometric sample S4. (d) TAS results of
nonstoichiometric sample S5.



Figure S7. SEM results of perovskite CsPbBrs samples S1-S5.



