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Figure S1. PSD as determined by TEM for the (a) M015, (b) M0171 and (c) SNP022 samples together 

with fitted Gaussian functions. The parameters of the best fitting model functions are summarized 

next to the PSDs. 
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Figure S2. Best fitting model function obtained from SAXS analysis (red lines) with the heat map of 

possible PSDs calculated by taking the uncertainty and covariance of fitted parameters into account 

for the (a) M015 and (b) M0171 samples. 

Table S1. Mean diameters and full width at half maximum (FWHM) values of the number-weighted, 

volume-weighted and intensity-weighted particle PSDs obtained by DLS. Indicated standard error 

values were obtained from least-squares fitting of Gaussian functions. 

Sample 

Diameter  

(number-

weighted) 

FWHM 

(number-

weighted) 

Diameter  

(volume-

weighted) 

FWHM 

(volume-

weighted) 

Diameter  

(intensity-

weighted) 

FWHM 

(intensity-

weighted) 

M015 40.1 ± 0.1 7.1 ± 0.2 40.9 ± 0.1 7.6 ± 0.2 41.7 ± 0.1 8.0 ± 0.1 

M0171 61.2 ± 0.4 19.2 ± 1 67.8 ± 0.5 28.1 ±1.3 79.2 ± 0.5 40.2 ±1.3 

SNP022 129.6 ± 0.1 18.6 ± 0.1 131.1 ± 0.1 18.5 ± 0.1 132.5 ± 0.1 18.2 ± 0.2 

Table S2. (a) Results of fitting the SAXS curves with the unimodal normal distribution model.1. 

Parameter M015 M0171 SNP022 

D0 (nm) 46.17 ± 0.03 68.67 ± 0.06 104.9 ± 0.3 

σ (nm) 4.64 ± 0.03 14.53 ± 0.03 11.2 ± 0.2 

n (part./mL) 2.2 × 1013 ± 4.9 × 1012 1.4 × 1013 ± 3.1 × 1012 5.9 × 1011 ± 1.3 × 1011 

C (cm−1 sr−1) 0.014 ± 0.001 −0.096 ± 0.002 0.021 ± 0.005 

Red. Χ2 2.42 697.53 3.14 

Adj. R2 0.999996 0.999835 1.000000 

DoF 154 90 124 

(b) Results of fitting the SAXS curves with the unimodal log-normal distribution model.1 

Parameter M015 M0171 SNP022 

µ (ln(nm)) 3.8316 ± 0.0006 4.2833 ± 0.0007 4.66 ± 0.002 

σ (ln(nm)) 0.0973 ± 0.0006 0.1844 ± 0.0004 0.103 ± 0.002 

n (part./mL) 2.2 × 1013 ± 4.9 × 1012 1.2 × 1013 ± 2.7 × 1012 5.7 × 1011 ± 1.3 × 1011 

C (cm−1 sr−1) 0.014 ± 0.001 −0.105 ± 0.002 0.022 ± 0.005 

Red. Χ2 2.98 672.01 3.04 

Adj. R2 0.999995 0.999841 1.000000 

DoF 154 90 124 

Mode (nm) 45.71 ± 0.03 70.05 ± 0.05 104.5 ± 0.3 

SD (nm) 4.52 ± 0.03 13.71 ± 0.03 11.0 ± 0.2 

(c) Results of fitting the SAXS curves with the bimodal normal distribution model.1 

Parameter SNP022 M015 M0171 

D1 (nm) 71.1 ± 0.5 30.0 ± 3.0 35.14 ± 0.06 

σ1 (nm) 7.2 ± 0.8 11.0 ± 2.0 6.1 ± 0.05 

n1 (part./mL) 5.4 × 1011 ± 1.3 × 1011 5.4 × 1012 ± 1.5 × 1012 2.1 ×1013 ± 4.8 × 1012 

D2 (nm) 103.5 ± 0.3 46.9 ± 0.09 70.84 ± 0.03 

σ2 (nm) 7.4 ± 0.5 3.7 ± 0.2 5.15 ± 0.05 

n2 (part./mL) 4.2 × 1011 ± 9.7 × 1010 1.9 × 1013 ± 4.4 × 1012 5.8 × 1012 ± 1.3 × 1012 

C (cm−1 sr−1) −0.0 ± 0.006 0.0 ± 0.001 −0.0 ± 0.002 

Red. Χ2 0.37 1.49 16.61 

Adj. R2 1.000000 0.999997 0.999996 

DoF 121 151 87 
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(d) Results of fitting the SAXS curves with the bimodal log-normal distribution model.1 

Parameter M015 M0171 SNP022 

µ1 (ln(nm)) 3.849 ± 0.002 4.2628 ± 0.0004 4.642 ± 0.003 

σ1 (ln(nm)) 0.075 ± 0.002 0.0668 ± 0.0007 0.068 ± 0.005 

n1 (part./mL) 2 × 1013 ± 4.4 × 1012 5.7 × 1012 ± 1.3 × 1012 4.1 × 1011 ± 9.4 × 1010 

µ2 (ln(nm)) 3.52 ± 0.02 3.559 ± 0.001 4.266 ± 0.006 

σ2 (ln(nm)) 0.05 ± 0.05 0.169 ± 0.001 0.11 ± 0.01 

n2 (part./mL) 3 × 1012 ± 7.8 × 1011 2.1 × 1013 ± 4.8 × 1012 5.7 × 1011 ± 1.4 × 1011 

C (cm-1 sr−1) 0.014 ± 0.001 0.002 ± 0.002 −0.01 ± 0.006 

Red. Χ2 0.88 13.37 0.33 

Adj. R2 0.999998 0.999997 1.000000 

DoF 151 87 121 

Mode #1 (nm) 46.7 ± 0.1 70.69 ± 0.03 103.3 ± 0.4 

SD #1 (nm) 3.55 ± 0.1 4.76 ± 0.05 7.1 ± 0.5 

Mode #2 (nm) 33.8 ± 0.5 34.15 ± 0.06 70.5 ± 0.6 

SD #2 (nm) 2.0 ± 1.0 6.05 ± 0.04 7.6 ± 0.8 

(e) Results of fitting the SAXS curves with the core-shell particle model.1 

Parameter M015 M0171 SNP022 

D0 (nm) 46.43 ± 0.04 35.91 ± 0.04 101.0 ± 0.4 

σ (nm) 4.57 ± 0.03 6.66 ± 0.01 9.5 ± 0.2 

n (part./mL) 2.1 × 1013 ± 4.8 × 1012 2 × 1013 ± 4.6 × 1012 7.9 × 1011 ± 1.8 × 1011 

τ 0.25 ± 0.01 1.402 ± 0.001 0.74 ± 0.003 

δρ −0.013 ± 0.001 −0.197 ± 0.001 0.097 ± 0.005 

C (cm-1 sr−1) 0.012 ± 0.001 0.017 ± 0.002 0.001 ± 0.005 

Red. Χ2 1.50 102.48 0.68 

Adj. R2 0.999997 0.999976 1.000000 

DoF 152 88 122 

1 Indicated standard error values were obtained from least‐squares fitting. 

Table S3. Results of fitting the SAXS curves with the bimodal log-normal distribution model for the 

SNP022 sample measured at a reduced (reduced dataset) and an extended q-range (full dataset). 

Indicated standard error values were obtained from least-squares fitting. 

Fraction Parameter Full Dataset Reduced Dataset 

1 

mode (nm) 103.3 ± 0.4 106.0 ± 9.0 

scatter (nm) 7.1 ± 0.5 9.0 ± 6.0 

concentration (1012 mL−1) 0.41 ± 0.09 0.4 ± 0.3 

2 

mode (nm) 70.5 ± 0.6 70.0 ± 10.0 

scatter (nm) 7.6 ± 0.8 20.0 ± 20.0 

concentration (1012 mL−1) 0.6 ± 0.1 0.5 ± 0.4 

Goodness 

of fit 
Reduced χ2 0.33 0.06 
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