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dAg = 40 nm 
TA = 300 oC 
D = 411 nm 
σ = 91 nm 

dAg = 40 nm 
TA = 350 oC 
D = 457 nm 
σ = 141 nm 

dAg = 40 nm 
TA = 400 oC 
D = 349 nm 
σ = 73 nm 
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Figure S1. FE-SEM micrographs and silver nanoparticle size distribution histograms for vacuum thermal 
evaporated silver layers with a nominal thickness dAg = 40 nm at different stages of the annealing step of 
the SSD process by applying the heat-up region program depicted in Figure 1 and ending at different TA 
values as indicated. The mean size D of the formed silver nanoparticles and standard deviation σ of the 
size distribution are indicated. 
 

 

dAg = 40 nm 
TA = 450 oC 
D = 338 nm 
σ = 72 nm 

dAg = 80 nm 
TA = 350 oC 
D = 718 nm 
σ = 135 nm 
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D= 601 nm 
σ= 150 nm 

dAg = 80 nm 
TA = 400 oC 
D = 832 nm 
σ = 149 nm 

dAg = 80 nm 
TA = 450 oC 
D = 601 nm 
σ = 150 nm 
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Figure S2. FE-SEM micrographs and silver nanoparticle size distribution histograms for vacuum thermal 
evaporated silver layers with a nominal thickness dAg = 80 nm at different stages of the annealing step of 
the SSD process by applying the heat-up region program depicted in Figure 1 and ending at different TA 
values as indicated. The mean size D of the formed silver nanoparticles and standard deviation σ of the 
size distribution are indicated. 

dAg = 80 nm 
TA = 500 oC 
D = 694 nm 
σ = 142 nm 
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Figure S3. Typical normalized measured radially averaged autocorrelation function, g(r), for the silver 
nanoparticle positions for typical samples with dAg = 40 nm and different TA values as indicated.  
 
 
 
 
 
 
 
 
 

dAg = 40 nm 
TA = 300 oC 
 

dAg = 40 nm 
TA = 350 oC 
 

dAg = 40 nm 
TA = 400 oC 
 

dAg = 40 nm 
TA = 450 oC 
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Figure S4. Typical normalized measured radially averaged autocorrelation function, g(r), for the silver 
nanoparticle positions for typical samples with dAg = 80 nm and different TA values as indicated.  
 
 
 
 
 
 
 
 

dAg = 80 nm 
TA = 350 oC 
 

dAg = 80 nm 
TA = 400 oC 
 

dAg = 80 nm 
TA = 450 oC 
 

dAg = 80 nm 
TA = 500 oC 
 



8 
 

 

 

 
 

dAg = 40 nm 
TA = 450 oC 
tA = 8 min 
D = 347 nm 
σ = 79 nm 

dAg = 40 nm 
TA = 450 oC 
tA = 17 min 
D = 316 nm 
σ = 91 nm 

dAg = 40 nm 
TA = 450 oC 
tA = 26 min 
D = 386 nm 
σ = 122 nm 
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Figure S5. FE-SEM micrograph top views and silver nanoparticle size distribution histograms of vacuum 
thermal evaporated silver layers with a nominal thickness dAg = 40 nm at different stages of the annealing 
step of the SSD process by applying the constant temperature region program depicted in Figure 1 at TA = 
450 °C and ending at different tA values as indicated. The mean size D of the formed silver nanoparticles 
and standard deviation σ of the size distribution are indicated. 
  

dAg = 40 nm 
TA = 450 oC 
tA = 34 min 
D = 413 nm 
σ = 67 nm 

dAg = 40 nm 
TA = 450 oC 
tA = 42 min 
D = 449 nm 
σ = 91 nm 

dAg = 40 nm 
TA = 450 oC 
tA = 51 min 
D = 469 nm 
σ = 177 nm 
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dAg = 80 nm 
TA = 500 oC 
tA = 8 min 
D = 640 nm 
σ = 182 nm 

dAg = 80 nm 
TA = 500 oC 
tA = 17 min 
D = 726 nm 
σ = 162 nm 

dAg = 80 nm 
TA = 500 oC 
tA = 26 min 
D = 734 nm 
σ = 228 nm 
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Figure S6. FE-SEM micrograph top views and silver nanoparticle size distribution histograms of vacuum 
thermal evaporated silver layers with a nominal thickness dAg=80 nm at different stages of the annealing 
step of the SSD process by applying the constant temperature region program depicted in Figure 1 at 

dAg = 80 nm 
TA = 500 oC 
tA = 34 min 
D = 773 nm 
σ = 195 nm 

dAg = 80 nm 
TA = 500 oC 
tA = 42 min 
D = 837 nm 
σ = 214 nm 

dAg = 80 nm 
TA = 500 oC 
tA = 51 min 
D = 861 nm 
σ = 181 nm 
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TA=500oC and ending at different tA values as indicated. The mean size D of the formed silver 
nanoparticles and standard deviation σ of the size distribution are indicated. 
 
 
 
 

 
Figure S7. Plot of silver nanoparticle average size (D) square as a function of the annealing time tA of the 
annealing step of the SSD process. The dashed black line corresponds to the linear fitting. SSD process for 
silver vacuum thermal evaporated layers with a nominal thickness dAg=40 nm by applying the constant 
temperature region program depicted in Fig. 1 at TA=450 oC.  



13 
 

 

Figure S8. FE-SEM micrograph images of vacuum thermal evaporated silver layers with four nominal 
thickness values: (a) dAg=20 nm, (b) 40 nm, (c) 60 nm and (d) 80 nm annealed at TA= 400 °C (by applying 
the temperature-time plateau region program depicted in Figure 1), with tA= 1 hour. The white bars of a),c) 
and d) correspond to 1 m, whereas the one of b) corresponds to 5 m. 

 
 
 

Structural parameters definition. 

The texture coefficient TC(hkl) is calculated by means of the following equation [1–6]: 

𝑇𝐶(ℎ𝑘𝑙) =
ூ(೓ೖ೗)/ூబ(೓ೖ೗)

ቀ
భ

ಿ
ቁ ∑ ூ(೓ೖ೗)/ூబ(೓ೖ೗)ಿ

                             (1) 

whereI(hkl) and I0(hkl) are the intensity of the (hkl) Bragg reflection for the studied sample and for a 

randomly oriented sample, respectively, and N is the number of considered diffraction peaks. 

Basically, for randomly oriented grain samples, the texture coefficient equals 1. On the other 

hand, for perfectly orientated grain samples along the (hkl) direction, the texture coefficient 

equals N (for (hkl) planes) or 0 (for other crystallographic planes)[1–6]. In present case, only the 

three main cubic Ag diffraction peaks were considered (N=3), namely (111), (200) and (222).  

1m 
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The Scherrer equation is presented as follows[6–8]: 

𝐷஼ =  
଴,ଽହ ఒ

ఉ೓ೖ ୡ୭ୱ ఏ೓ೖ೗
          (2) 

where DC is the crystallite coherently scattering domain calculated from (hkl) diffraction peak, λ 

is the wavelength used (1.54 Å), βhkl is the corrected angular line width at half-maximum 

intensity in radians, and θhkl is Bragg's angle. The 𝛽௛௞௟ parameter was corrected using the 

following equation: 

𝛽௛௞௟ = ට𝛽௘௫௣
ଶ − 𝛽௜௡௦

ଶ            (3) 

where 𝛽௘௫௣ corresponds to the experimentally determined full width at half of the maximum 

intensity, FWHM, of the peak. The instrumental width was determined as 𝛽௜௡௦ = 0.14º by using a 

silicon standard pattern. 

Determination of surface crystallography of the faceted silver nanoparticles. 

The Miller indices of the exposed facets of the silver nanoparticles have been assigned 

in the basis of the geometrical shapes exhibited by each of these facets and the angle between 

them (according to Steno’s law), and a further comparison to previously published works 

dealing with the same geometrical model of an ideal 26-facet rhombicuboctahedron 

microstructure, such as the paper of Liang et al. [9]. 
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