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Figure S1. Vacuum stability of the PEA+-doped CsPbBr3 film. XPS spectra from the 

orbitals of a) Pb 4f, b) N 1s, c) Br 3d, and d) Cs 3d with respect to storage periods.
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Figure S2. XRD patterns of the PEA+-doped CsPbBr3 film before and after electron 

radiation.
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Figure S3. Steady PL spectra of the PEA+-doped CsPbBr3 film before and after electron 

radiation. Insert is the corresponding transient PL decay curves.



5

Figure S4. SEM images of the PEA+-doped CsPbBr3 film before and after electron 

radiation.
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Figure S5. In situ XPS spectra of the elements in 3D CsPbBr3 film with increasing 

radiation time.
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Figure S6. In situ XPS spectra from the orbitals of Pb 4f and N 1s in the PEA+-doped 

CsPbBr3 film with increasing radiation time.
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Figure S7. Stability test. a) Vacuum stability of PEABr film. b) Electron durability of 

CsBr film.
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Figure S8. In situ XPS spectra of the elements in 3D CsPbBr3 film under electron 

radiation after storage in ambient air over 30 min.
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Figure S9. In situ XPS spectra from the orbitals of a) Pb 4f7/2 and b) N 1s in 3D 

FAPbBr3 film with increasing radiation time.



11

Table S1. The integrated XPS spectral areas of the components in PEA+-doped 

CsPbBr3 film.

Time (h) Pb2+ Pb0 PEA Cs Br

0 25451.1 0 1563.7 75155.1 10076.3

2 25290 2560.4 1212.9 86800 10187

4 25726.6 3060 766.5 91582.8 10370.4
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Table S2. The integrated XPS spectral areas of the components in PEA+-doped 

FAPbBr3 film.

Time (h) Pb2+ Pb0 FA PEA

0 26789.3 0 7258.7 4667.9

2 28964.9 2285.6 7949.7 3979.1

4 29581.5 3139.4 9187.9 3751.7

6 30487.2 3919.2 9522 3368.1


