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Figure S1. Wide-area TEM images of AIGS QDs prepared in the absence of Na+ ions. The 

samples were prepared with elemental sulfur (a) and thiourea (b) under the ratios of 

Na/(Ag+Na)= 0.30 and In/(In+Ga)= 0.20 in the precursors. The average size (dav) and standard 

deviation (σ) of particles are shown beside the corresponding images. 
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Figure S2. (a) Absorption and PL spectra of Na-AIGS(1.5)(tu) QDs prepared with various 

amount of thiourea. The QDs were prepared with the addition of (i) 0.55, (ii) 0.83, and (iii) 1.1 

mmol thiourea under the fixed ratios of Na/(Ag+Na)= 0.30 and In/(In+Ga)= 0.20 in the 

precursors. The wavelength of excitation light for PL measurements was 365 nm. (b, c) TEM 

images of Na-AIGS(1.5)(tu) QDs obtained with (b) 0.83 and (c) 1.1 mmol thiourea in the 

precursors. The average size (dav) and standard deviation (σ) of particles are shown beside the 

corresponding images. 
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Figure S3. XRD patterns of Na-AIGS(1.0)(tu) QDs with different ratios of In/(In+Ga) in the 

precursors. The samples were prepared under the same conditions as those in Fig. 4. 
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Figure S4. TEM images of Na-AIGS(1.0)(tu) QDs with different ratios of In/(In+Ga) in the 

precursors. The average size (dav) and standard deviation (σ) of particles are shown below the 

corresponding images. The samples were prepared under the same conditions as those in Fig. 

4. 
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Figure S5. (a) Absorption and PL spectra of Na-AIGS(1.0)(tu) QDs prepared with different 

Na/(Ag+Na) ratios in the precursors. The wavelength of excitation light for PL measurements 

was 365 nm. (b, c) TEM images of Na-AIGS(1.0)(tu) QDs with Na/(Ag+Na) of (b) 0.50 and 

(c) 0.70. The In/(In+Ga) ratio in the precursors was fixed  to 0.20. 
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Figure S6. (a, b) Photoelectron yield spectra and (c, d) Tauc plots of AIGS(1.5) QDs prepared 

with and without Na+ addition. The S precursors used for the preparation were thiourea (a, c) 

and elemental sulfur (b, d). (e) Electronic energy structures of AIGS and Na-AIGS QDs. The 

samples were prepared under the same conditions as those in Fig. 1.   
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Figure S7. EL spectra of the QD-LED devise containing Na-AIGS(1.5)(tu) QDs at different 

applied voltages. 
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Table S1. Chemical compositions of Na-AIGS(1.5)(tu) QDs(a) prepared with different amount 

of thiourea in the precursors. 

 

(a) The samples were prepared under the same conditions as those in Fig. S2. 

 

 

 

Table S2. PL peak wavelengths and quantum yields of Na-AIGS(1.5)(tu) QDs(a) prepared 

with different amount of thiourea in the precursors. 

 

(a) The samples were prepared under the same conditions as those in Fig. S2. 

 

 

 

Table S3. Chemical compositions of Na-AIGS(1.0)(tu) QDs(a) prepared with different 

In/(In+Ga) ratios in the precursors. 

 

(a) The samples were prepared under the same conditions as those in Fig. 4.  

Metal ratiosCharge 

balance

(anion/cation)

Fraction (%)Amount of 

thiourea 

/ mmol SGaInAgNa Na/metalIn/(In+Ga)

0.0340.010.2426700.71.22.50.55

0.074 0.0060.3433620.40.25.00.83

0.0750.0050.3634600.30.55.01.1

PL QY / %Peak wavelength / nm
Amount of thiourea

/ mmol

585480.55

205410.83

185281.1

Metal ratioCharge balance

(anion/cation)

Fraction (%)In/(In+Ga) 
in the precursors SGaInAgNa In/(In+Ga)

0.0020.2929650.20.25.70.10

0.0110.3030630.71.34.40.20

0.0190.3231621.21.34.40.40

0.0270.3332621.70.83.10.50
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Table S4. PL peak wavelengths and quantum yields of Na-AIGS(1.0)(tu) QDs(a) prepared 

with different In/(In+Ga) ratios in the precursors. 

 

(a) The samples were prepared under the same conditions as those in Fig. 4. 

 

 

 

Table S5. Chemical compositions of Na-AIGS(1.0)(tu) QDs(a) prepared with different 

Na/(Ag+Na) ratios in the precursors. 

 

(a) The samples were prepared under the same conditions as those in Fig. S5. 

 

 

 

Table S6. PL peak wavelengths and quantum yields of Na-AIGS(1.0)(tu) QDs(a) prepared 

with different Na/(Ag+Na) ratios in precursors. 

 

(a) The samples were prepared under the same conditions as those in Fig. S5.  

PL QY / %
Peak wavelength

/ nm
In/(In+Ga) 

in the precursors

125170.10

365480.20

345700.40

185790.50

Metal ratiosCharge 

balance

(anion/cation)

Fraction (%)
Na/(Ag+Na) 

in the precursors SGaInAgNa In/(In+Ga)Na/(Ag+Na)

0.0110.770.3130630.71.34.40.30

0.016 0.79 0.3131631.01.03.70.50

0.19 0.33 0.6142327.7126.00.70

PL QY / %Peak ｗavelength / nm
Na/(Ag+Na) 

in the precursors

365480.30

265500.50

0.65750.70
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Table S7. Parameters to fit PL decay profiles of AIGS(1.5) QDs. 

 

(a) The samples were prepared under the same conditions as those in Fig. 1. 

 

χ2τave (ns)A3 (%)τ3 (ns)A2 (%)τ2 (ns)A1 (%)τ1 (ns)Samples

1.20998.51753637555.7AIGS(es)

1.12687.71273533575.1Na-AIGS(es)

1.16120------251757540AIGS(tu)

1.1783------361096434Na-AIGS(tu)


