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Supporting Figure
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Figure S1. The lattice constant as function of Bi concentration in Cs2Ag0.65Na0.35InCl6 NCs. 

(PLQY: 11.5% for 19% Bi-doped NCs, and 9.3% for 28% Bi-doped NCs.)

Figure S2. XRD patterns of PeNC0, PeNC1 and PeNC10 measured at 5 K. The peaks indicating 
as ★ and ● are from the X-ray window materials of the cryostat and from Cu sample holder, 

respectively.
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Figure S3. Thermal expansion coefficient fitting of PeNC0, PeNC1 and PeNC10.
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Figure S4. (αhν)2- hν plots of PeNC0 (red), PeNC1 (green) and PeNC10 (blue). The values of Eg 
extracted from extrapolations to α = 0.
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Figure S5. Excitation spectra of photoluminescence measured for PeNC0 (634 nm-emission 
peak), PeNC1 (592 nm-emission peak) and PeNC10 (630 nm-emission peak).
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Figure S6. The proportion of less-long lived PL lifetime for PeNC1 (green) and PeNC10 (blue) 
dependent on temperature.
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Figure S7. Temperature-dependent PL FWHM of PeNC0, PeNC1 and PeNC10.
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Figure S8. PLQY for PeNC0 (a), PeNC1 (b) and PeNC10 (c).
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Supporting Table

Table S1. STEM-EDS elemental analysis on Bi-doped and undoped NCs.

EDS/atom 
ratio

Cs/In Ag/(Ag+Na) Na/(Ag+Na) In/(In+Bi) Bi/(In+Bi) Cl/In

PeNC0 2.32 0.66 0.35 1 0 5.61

PeNC1 2.39 0.65 0.35 0.98 0.02 5.50

PeNC10 2.48 0.63 0.37 0.85 0.15 4.86

Table S2. Fitted decay parameters of PeNCs at different temperature.

Temperature (K) 20 60 100 140 180 220 260 300

τ1 (μs) 
(A1%)

3.13 
(36%)

0.97 
(37%)

1.06 
(39%)

1.65 
(46%) 
@ 120 

K

0.95 
(47%) 
@ 160 

K

1.00 
(52%) 
@ 200 

K

1.08 
(62%) 
@ 240 

K

1.10 
(79%)

τ2 (μs) 
(A2%)

50.56 
(64%)

17.82 
(63%)

16.48 
(61%)

17.20 
(54%) 
@ 120 

K

14.99 
(53%) 
@ 160 

K

12.14 
(48%) 
@ 200 

K

9.65 
(38%) 
@ 240 

K

7.26 
(21%)

PeNC1

R-
square 0.998 0.996 0.996 0.991 0.994 0.992 0.985 0.971

τ1 (μs) 
(A1%)

2.99 
(43%)

2.19 
(40%)

2.24 
(43%)

3.87 
(58%)

1.92 
(56%)

3.45 
(86%)

1.82 
(90%)

0.81 
(80%)

τ2 (μs) 
(A2%)

43.52 
(57%)

19.27 
(60%)

18.16 
(57%)

19.52 
(42%)

13.51 
(44%)

19.70 
(14%)

12.50 
(10%)

3.53 
(20%)PeNC10

R-
square 0.999 0.998 0.997 0.993 0.994 0.975 0.978 0.999
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