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Figure S1. Representative ellipsometric data (curves) and fits (circles) showing the 

change in polarization as light reflects from Pt films coated crystalline Si substrates 

including the amplitude ratio, Ψ (a) and the phase difference, Δ (b) vs. wavelength at a 
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fixed incident angle of 65 degrees. Refractive indices (c) and extinction coefficients (d) 

of Pt films as a function of thickness.

Figure S2. Transmittance, reflectance and absorbance of Pt films with various 

thicknesses coated on quartz substrates (a-c) and reflectance of Pt film-coated Si 

substrates (d). A 2-nm Pt coated crystalline Si with a 20 nm-Ti adhesion layer was also 

included for comparison.
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Experimental current-density versus voltage relations for the photoabsorbers

To evaluate the solar-to-hydrogen (STH) conversion efficiency as a function of the filling 

fraction of the patterned catalyst films for fixed current-voltage relations of  

photoabsorber systems, current-voltage relations from a triple-junction amorphous 

hydrogenated Si (a-Si:H) cell (Xunlight, Inc.) and a triple-junction III-V cell (Spectrolab, 

Inc) were measured experimentally1, 2.

Figure S3. Current density as a function of applied voltage for a triple-junction 

amorphous hydrogenated Si (a-Si:H) (green) and a triple junction GaInP2/GaAs/Ge cell 

(blue).

Estimation of the Cost of Pt

The cost of Pt per unit area as a function of its filling fraction is:
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$

𝑚2
= 39.72 ∙ 𝑡 ∙ 𝜌 ∙ 𝑓𝑐 ∙ 10
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where 39.72 is the price of Pt in U.S. dollars/gram, t is the film thickness in cm, ρ is 

the bulk Pt density in g cm-3, and fc is the filling fraction.
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