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Figure S1. Absorption spectra of each type of host NCs and its corresponding Mn doped NCs
(0.0125 mmol Mn doped into each type of host NCs). The inset images show the fluorescence of all
types of Mn doped NCs under the exposure of a 405 nm laser beam, indicating all Mn doped NCs
are excitable at 405 nm.
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Figure S2. Fluorescence decays of four types of host NCs (measured at their fluorescence peak
wavelengths).
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Figure S3. XRD pattern of CuGaS NCs (Cu/Ga = 1/8).

Table S1. ICP analysis data for host NCs and the corresponding Mn doped NCs.

Actual milli-mole of element per1g
NCs

Cu/Ga Cu/In Mn/Ga Mn/In Cu Ga In Mn Zn Cu/Ga Cu/In Mn/Ga Mn/In
1/8 NA 0 NA 0.075 0.608 0.000 0.000 11.698 0.123 NA 0.000 NA
1/4 NA 0 NA 0.134 0.691 0.000 0.000 10.198 0.195 NA 0.000 NA
NA 1/8 NA 0 0.091 0.000 0.887 0.000 8.602 NA 0102 NA 0.000
NA 1/4 NA 0 0.154 0.000 0.875 0.000 8.021 NA 0.176 NA 0.000
1/8 NA 1/8 NA 0.075 0.558 0.000 0.070 9.612 0.134 NA 0.125 NA
1/4 NA 1/8 NA 0.160 0.661 0.000 0.098 11.380 0.243 NA 0.148 NA
NA 1/8 NA 1/8 0.076 0.000 0.720 0.094 10.864 NA 0.106 NA 0.130
NA 1/4 NA 1/8 0.138 0.001 0.749 0.079 10407 NA 0.184 NA 0.106

Nominal molar ratios Actual molar ratios

CuGaS-ZnS

CulnS-ZnS

Mn:CuGaS-ZnS

Mn:CulnS-ZnS

Table S2. ICP analysis data for Mn doped NCs with different Mn concentrations in synthesis.

Mn Conc. Nominal Actual milli-mole of element per 1 g NCs Actual
(mmol) Mn/(Ga + Cu) Cu Ga In Mn Zn Mn/(Ga + Cu)
0.003125 0.028 0.068 0.635 0.000 0.020 11.011 0.028
Mn:CuGaS-ZnS 0.00625 0.056 0.079 0.647 0.000 0.050 11.233 0.068
0.0125 0.111 0.075 0.558 0.000 0.070 9.612 0.111
0.025 0.222 0.061 0.585 0.000 0.144 11.080 0.223
0.0375 0.333 0.063 0.556 0.000 0.228 10.530 0.369

Table S3. Effects of Min concentration on optical properties of Mn:CuGaS-ZnS (Cu/Ga = 1/4) NCs.

Mn Conc.in ~ Wavelength QY mw(ms) A1 m2(ms) Az Avgrt (ms)

Synthesis (mmol) (nm)
0.003125 ~ 595 48% 028 69.8% 3.07 30.2% 2.58
0.00625 ~ 595 124% 028 73.7% 250 26.3% 1.97
0.0125 ~ 595 11.7% 022 752% 1.63 24.8% 1.22

Table S4. Effects of Mn concentration on optical properties of Mn:CulnS-ZnS (Cu/In = 1/8) NCs.

Mn Conc. in Wavelength

Synthesis (mmol) (am) QY tw(ms) A:r m(ms) A: Avgr (ms)
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0.003125 ~ 595 53% 031 65.6% 3.03 34.4% 2.59
0.00625 ~ 595 147% 032 695% 24  30.5% 1.93
0.0125 ~ 595 13.7% 019 76.6% 147 234% 1.09

Table S5. Effect of Min concentration on optical properties of Mn:CuInS-ZnS (Cu/In = 1/4) NCs.

e " oy 9 A A v
0.003125 ~ 595 0.8% 021 791% 221 20.9% 1.68
0.00625 ~ 595 1.9% 021 787% 189 21.3% 1.39
0.0125 ~ 595 2.7% 0.11 682% 1.02 31.8% 0.86




