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S.1 Experimental absorbance spectra under 16° oblique incidence in TE polarization as
a function of the azimuthal angle ¢.

In order to demonstrate the reproducibility of the spectral data measured by means of the polarization-maintaining
reflection-mode THz time-domain spectroscopy (THz-TDS) system, we reported the absorbance spectra obtained
under 16° oblique incidence in transverse electric (TE) polarization for different azimuthal angles ¢ of 0, 22.5, 45,
67.5, and 90 degrees.

All spectroscopic measurements were performed at room temperature and at a relative humidity (RH) between
3.5% and 4.7%, to reduce the water vapor contribution particularly present in the frequency band of interest.

The Supplementary Figs. S1-S6 show the comparison between two different absorbance spectra A(®) (see main
text) measured at specific values of RH, temperature, and azimuthal angle, illustrating the reproducibility of the
measurements. It should be noted that all the plots shown in the Supplementary Figs. S1-S6 represent the absorbance
spectra obtained by applying the fast Fourier transform (FFT) to the acquired signals in the time-domain. The small
differences that are present on the tails of the absorbance spectra are due to slight variations of the baseline. These
do not significantly alter the relevant physical information that is contained in the position, amplitude, and shape of
the absorbance peaks.

Bearing in mind that a THz-TDS set-up operating in reflection-mode has considerable criticality compared to the
more easily configurable transmission-mode set-up [S1], we have reached a noticeable quality of the measurements.
This is allowed by the adopted reflection-mode THz-TDS configuration, properly designed with the smallest number
of mobile optical and mechanical parts (mirrors, lenses, and mechanical mountings), to avoid alignment errors.
These might result in differences in THz pulses path length and phase errors, thus altering the measured signals and
making difficult the comparison with the theoretical predictions.
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Supplementary Figure S1. Experimental absorbance spectra under 16° oblique incidence in TE
polarization with azimuthal angle ¢ = 0°. The measurements have been performed at 23.7 °C and RH=4.7%.
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Supplementary Figure S2. Experimental absorbance spectra under 16° oblique incidence in TE
polarization with azimuthal angle ¢ = 0°. The measurements have been performed at 23.8 °C and RH=3.5%.
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Supplementary Figure S3. Experimental absorbance spectra under 16° oblique incidence in TE
polarization with azimuthal angle ¢ = 22.5°. The measurements have been performed at 23.6 °C and RH=4.2%.
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Supplementary Figure S4. Experimental absorbance spectra under 16° oblique incidence in TE
polarization with azimuthal angle ¢ = 45°. The measurements have been performed at 23.7 °C and RH=4.0%.
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Supplementary Figure S5. Experimental absorbance spectra under 16° oblique incidence in TE
polarization with azimuthal angle ¢ = 67.5°. The measurements have been performed at 23.7 °C and RH=3.8%.
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Supplementary Figure S6. Experimental absorbance spectra under 16° oblique incidence in TE
polarization with azimuthal angle ¢ = 90°. The measurements have been performed at 23.8 °C and RH=3.6%.
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S.2 Effect of higher Ohmic losses of the metal layers at THz frequencies.

In order to analyze the discrepancy between the measured and simulated absorbance spectra, we have considered
the effect of lower conductivity of gold at THz frequencies. In particular, in Ref. S2, the conductivities of thin Al,
Au, and Ag films measured via their transmission at THz frequencies, have been found much smaller than their
bulk dc values, especially in the case of the thinner films and Al films. More specifically, the conductivity of 85
nm and 150 nm-thick Au films has been measured at 77 and 295 K. At the temperature of 295 K, the conductivity
of 85 nm-thick Au film results of 1.5 x 107 S/m, while for a 150 nm-thick Au film is of 3.1 x 107 S/m. Since we
performed the spectroscopic measurements at room temperature (see Supplementary Figs. S1-S6), in the full-wave
simulations, we initially considered an electrical conductivity of 4.09 x 107 S/m for the 100 nm-thick metallizations,
corresponding to the Au bulk conductivity dc value. We have then tested the effect of higher Ohmic losses on the
absorbance behavior through parametric simulations as a function of the electrical conductivity ©.

In the Supplementary Fig. S7, it is highlighted how a halving of the electrical conductivity (6 =2 x 107 S/m)
produces only a slight reduction of the absorption level and a slight broadening of the bandwidth when considering
an almost lossless polyimide dielectric layer with a relative permittivity & = 2.9 — 0.0058 under 16° oblique
incidence in TE polarization. Consequently, the dielectric losses of the polyimide spacer represent the main reason
for the mismatch with the measurements.
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Supplementary Figure S7. Effect of higher Ohmic losses of the metal layers under 16° oblique incidence
in TE polarization. Absorbance spectra as a function of the electrical conductivity ¢ of the 100 nm-thick metal
layers, with a relative permittivity €. = 2.9 —0.0058 j for the polyimide spacer.
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