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Figure S1. PL emission spectra of the products prepared at different feed mole ratios of 
Cs2CO3/PbBr2. 
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Figure S2. PL emission spectra of the products prepared at different reaction temperatures. 
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Figure S3. PL emission spectra of the products prepared at different volume ratios of ODE/DGBE. 
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Figure S4. The enlarged PL emission spectra of the pristine CsPbBr3 doped with Mn2+ ions fabricated 
at different reaction temperatures: (a) 380 ~ 500 nm and (b) 500 ~ 710 nm. 
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Figure S5. The enlarged XRD patterns of the pristine CsPbBr3 doped with Mn2+ ions fabricated with 
different reaction times in the range of 2θ from 20° to 24°. 
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Figure S6. The enlarged XRD patterns of the pristine CsPbBr3 doped with Mn2+ ions fabricated with 
different Mn2+/Pb2+ feeding ratios in the range of 2θ from 20º to 40º. 
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Figure S7. The enlarged PL emission spectra of the pristine CsPbBr3 doped with Mn2+ ions fabricated 
at different Mn2+ and Pb2+ feeding ratios. 
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Figure S8. The enlarged PL emission spectra of the pristine CsPbBr3 doped with Mn2+ ions fabricated 
fabricated with different Mn2+ sources. 
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Figure S9. PL emission spectra of the pristine CsPbBr3 and the doped products selected from the 
comparison of reaction time and the Mn2+/Pb2+ feeding ratio. The product synthesized under the 
conditions of MnCl2·4H2O source, Mn2+/Pb2+ = 2/1, ODE/DGBE = 5/5, 200 oC and reaction time of 30 
min has the strongest PL emission, which is marked as the optimum CsPb(Cl/Br)3:Mn product. 
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Figure S10. UV-vis absorption spectra of the pristine CsPbBr3 and the optimum CsPb(Cl/Br)3:Mn 
product. 

Table S1. Element contents of the pristine CsPbBr3 and the optimum CsPb(Cl/Br)3:Mn product ob-
tained from SEM-EDS, STEM-EDS, and XPS. 

Elements 
Atomic% 

 Cs Pb Br Cl Mn 

The pristine CsPbBr3 SEM-EDS 

Point 1 
11.7 25.0 63.4 ― ― 

Cs: Pb: Br = 1: 2.1: 5.4 

Point 2 
16.5 20.4 63.1 ― ― 

Cs: Pb: Br = 1: 1.2: 3.8 

Point 3 
18.5 20.1 61.4 ― ― 

Cs: Pb: Br = 1: 1.1: 3.3 

Point 4 
12.4 24.4 63.2 ― ― 

Cs: Pb: Br = 1: 2.0: 5.1 

The pristine CsPbBr3 XPS 
C Cs Pb Br Cl Mn 

89.96 0.63 1.09 8.32 ― ― 
Cs: Pb: Br = 1: 1.7: 13.2 

CsPb(Cl/Br)3:Mn 
STEM-EDS 

C Cs Pb Br Cl Mn 
― 11.5 11.4 19.0 43.7 14.4 

Cs: Pb: Br: Cl: Mn = 1: 0.99: 1.65: 3.8: 1.3 

XPS 
76.38 1.17 2.87 9.61 8.35 1.62 

Cs: Pb: Br: Cl: Mn = 1: 2.5: 8.2: 7.1: 1.4 
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Figure S11. The elemental maps of the pristine CsPbBr3: (a) Cs, (b) Pb, (c) Br, and (d) their overlay. 

 
Figure S12. TEM image of the optimum CsPb(Cl/Br)3:Mn product. 

 
Figure S13. HAADF-STEM image of the optimum CsPb(Cl/Br)3:Mn product. 
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Figure S14. The changes of PL peak (a) intensities and (b) positions of the pristine CsPbBr3 and the 
optimum CsPb(Cl/Br)3:Mn product as the increase of the treatment temperature. 

 
Figure S15. FTIR spectra of the CsPbBr3 precursor and the optimum CsPb(Cl/Br)3:Mn product. The 
main vibration bands at 3475 and 1625 cm-1 are attributed to the symmetric stretching of N-H and 
asymmetric NH3+ deformation [1], respectively. The vibration bands in the range of 2926 and 2856 
cm−1 are ascribed to the hydrocarbon groups [2]. 
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