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Figure S1. The selected area electron diffraction (SAED) pattern image of the CsPbBr3 QD/p-MSB 

NP solutions by blending with 1 mg/mL p-MSB. 
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Figure S2. (a) Absorption spectra of p-MSB NP solutions. (b) The Tauc plots of CsPbBr3 QD/p-MSB 

NP solutions. (c) Absorption spectrum and Elliott’s model of the CsPbBr3 QD/p-MSB NP solutions 

by blending with 1 mg/mL p-MSB. (d) normalized PL spectra of p-MSB NP solutions. 

 

Figure S3. Atomic force microscopy (AFM) images of the samples: (a) Sp2, (b) Sp3, (c) Sp7. 
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Figure S4. (a) Energy dispersive X-ray spectroscopy (EDS) element maps of the sample Sp7. EDS 

spectra of the samples (b) Sp2 and (c) Sp7. X-ray photoelectron spectroscopy (XPS) spectra of C 1s 

signatures on the (d) p-MSB and (e) Sp2 and Sp7 samples. (f) Raman spectra of Sp2, Sp7 and p-MSB 

measured with a 532 nm excitation laser. 
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Figure S5. (a) Absorption spectra of p-MSB thin films. (b) The Tauc plots of CsPbBr3 QD/p-MSB NP 

thin films. (c) Absorption spectrum and Elliott’s model of the CsPbBr3 QD/p-MSB NP films by blend-

ing with 1 mg/mL p-MSB. (d) Normalized PL spectra of p-MSB thin films. 

 

Figure S6. Scanning electron microscope (SEM) images of the hybrid CsPbBr3 QD/p-MSB NP thin 

films with 1 mg/mL p-MSB at different annealing temperatures: (a) 25 °C, (b) 40 °C, (c) 60 °C, (d) 80 

°C, and (e) 100 °C. 

 

Figure S7. Atomic force microscopy (AFM) of the hybrid CsPbBr3 QD/p-MSB NP thin films with 1 

mg/mL p-MSB at different annealing temperatures: (a) 25 °C and (b) 60 °C. 
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Figure S8. (a) Normalized room-temperature PL spectra and (b) the plots of PL intensities of hybrid 

CsPbBr3 QD/p-MSB NP thin films with 1 mg/mL p-MSB fabricated at different annealing tempera-

tures. Normalized PL spectra of the samples (c) Sp2 and (d) Sp7 after heating at various tempera-

tures. 

 

Figure S9. Normalized photoluminescence (PL) spectra of the sample Sp2 as-fabricated (red) and 

after storing for 1 month (purple) in atmospheric ambient air. 
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Figure S10. Normalized PL spectra of the sample (a) Sp7 and (b) Sp2 as-fabricated and after storing 

for 12 h at 75% RH. Normalized PL spectra of the sample Sp7 and Sp2 at (c) 75% RH and (d) 84% 

RH. (e) The time-dependent PL intensities as a function of relative humidity of the samples Sp2 and 

Sp7. 
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Figure S11. X-ray photoelectron spectroscopy (XPS) spectra of (a) Cs 3d and (b) Pb 4f signatures on 

the samples Sp2 as-fabricated and after storing for 12 h at 84% RH. (f) X-ray photoelectron spectros-

copy (XPS) spectra of (c) Cs 3d and (d) Pb 4f signatures on the samples Sp7 as-fabricated and after 

storing for 12 h at 84% RH. 
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Figure S12. The full-range survey scan XPS spectra of the samples (a) Sp2 and (b) Sp7 as-fabricated 

and after storing for 12 h at 84% RH. 

Table S1. PL Decay Time Constants (τ1, τ2, and τ3) and Average Lifetimes (τavg) of Sp2 and Sp7. 

 A1(%) τ1 (ns) A2(%) τ2 (ns) A3(%) τ3(ns) τavg(ns) 

Sp2 51.84 3.35 40.07 13.44 8.09 53.20 11.43 

Sp7 24.25 47.61 56.49 38.28 19.25 5.74 34.27 

Table S2. PL Decay Time Constants (τ1, τ2, and τ3) and Average Lifetimes (τavg) of Sp2 at different 

annealing temperatures. 

 A1(%) τ1 (ns) A2(%) τ2 (ns) A3(%) τ3(ns) τavg(ns) 

25 ℃ 45.08 3.18 41.19 13.49 13.73 52.16 14.15 

60 ℃ 36.83 3.35 44.96 16.09 18.21 55.69 18.97 

 


