Optimization of Au:CuO thin films by plasma surface modification for
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Figure S1: Photographs of (a) Low-Pressure Plasma Cleaning equipment used for film’s
surface modification, and (b) custom-made high-resolution LSPR spectroscopy system

for gas sensing test measurements in a controlled atmosphere.
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Figure S2: RBS spectrum curve fitting with simulations of the Au:CuO thin film for
different plasma treatment times. The original spectrum is represented by red round dots
and the simulation curve by black solid line. The spectra show that after 540 s of plasma
treatment, there is a dramatic decrease in O content, followed by a considerable increase

in the surface roughness and measurement uncertainty.
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Figure S3: X-ray diffraction patterns of the CuO thin films after different Ar plasma
treatment times. The diffraction patterns confirmed the amorphous phase of the CuO thin
films. After 540 s of Ar plasma treatment, a peak with low intensity at 20 = 43.6° is

shown, which might correspond to the (111) plane of the FCC structure of metallic Cu.
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Figure S4: Raman spectra of the CuO thin films after different Ar plasma treatment times.
The peak observed before the plasma treatments (t = 0 s) is assigned to the principal
Raman active mode of CuO, located at 290 cm™. This result indicates the presence of a
CuO phase until 90 s of plasma treatment. After 300 s of plasma treatment, no peak is

detected.
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Figure S5: 2D AFM height images (a), height distribution profiles (AFM analysis using
the Gwyddion software) (b) and surface mean roughness (Sa), root mean square
roughness (Sq) and mean height (< height >) (c) of the CuO thin films as a function of

Ar plasma treatment time.
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Figure S6: Transmittance spectra of the CuO thin films after different etching times with
Ar plasma treatments. The presence of an LSPR band at about 600 nm for Ar plasma
treatment times longer than 90 s confirms the formation of O-doped Cu nanostructures

after 300 s of plasma treatment.



