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Fig. S 1: Top: Feret’s diameter (Df) versus the equivalent circle diameter (ECD). The deviation from a perfect circular 
particle is depicted by the deviation of the Feret’s diameter (scattered data) from the straight line. This comparison 
demonstrates that the ECD is a suitable estimate of particle size, particularly for the smaller particles, as only minor 
deviations are observed Bottom: Particle size distribution using Feret’s diameter.

Table S. 1: Fit parameter from the particle size distribution unsing Feret’s diameter, where xc presents the mode of the log 
normal fit (Particle size with highest frequency).

/ nmxsmall
c / nmxlarge

c Fraction small NPs / 

%

1h 16.5 ±  8.5 56.0 ±  2.5 24.6

24h 12.3 ±  2.9 62.6 ±  1.9 31.0
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Fig. S 2: (A) Cross-sectional FIB lamellae of the FTO before (top) annealing and after annealing for 1h (middle) and 24h 
(bottom). The images clearly reveal that no fracture or morphological changes have occurred during annealing. (B) STEM 
EDXS of the Pt-FTO structure. While F is detected within the substrate, no F is present within the Pt NPs. For comparison, 
the same small area was used for generating the spectrum (bottom) than in the particle. 

Fig. S 3: (A) AFM measurement of an ~5 nm thin as-deposited Pt film deposited on SiO2-Wafer. The sputter deposition 
parameters were identical to the one used for the 5 nm Pt films deposited on FTO. The root-mean-square (RMS) roughness of 
the sample is determined to be 0.3 nm. (B) XRR measurement on a ~7.5 nm thin Pt film deposited on SiO2. The roughness 
value is determined to 0.4 nm.
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Fig. S 4: FIB cross-section of the as-deposited Pt-FTO sample, showing thinner Pt-films in steep regions

Approximation of shadowing effect during PVD

First, to consider the inclination of surfaces at magnetron sputtering, the cosine law of 

reduction can be used to approximate the shadowing effect related to the inclination angle:

𝑡𝑓𝑙𝑎𝑡 = 𝑡𝑖𝑛𝑐𝑙𝑖𝑛𝑒𝑑 ∙ cos (𝛽)

where tflat is the film thickness at flat terraces, tinclined the film thickness at inclined surfaces 

and β the inclination angle.

In Fig.S2 the calculations are shown for inclination angles ranging from 0° to 90°.

Second, the aspect ratio (AR) of the valleys plays a significant role for shadowing effects, 

which is determined as follows:

𝐴𝑅 =
𝑑𝑉𝑎𝑙𝑙𝑒𝑦

𝑤𝑉𝑎𝑙𝑙𝑒𝑦

where dvalley is the depth and wvalley the width of the valleys.

If the AR is <<1 the shadowing effect would be small. With increasing AR, the shadowing 

effect gets stronger [22], [23].



5

Fig. S 5: Cosine law of reduction effect on the film thickness of sputtered films


