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In the infrared spectral range, silicon is primarily known as a
translucent material with dielectric behavior enabling the design of a wide
variety of Photonic Integrated Circuits and Photonic MEMS, embedding
interferometers, waveguides and photonic crystals. In those applications,
doping is usually seen as a drawback since it introduces absorption loss,
hence affecting the integrity of the dielectric properties.

In this talk, we will discuss the benefits of the synergetic effects of
silicon doping and surface micro- and nano-structuration for tailoring the
spectral and directional absorptivity/emissivity of silicon surfaces with
potential applications as MIR coherent thermal light sources.

The resulting Mid-Infrared metasurfaces can further exhibit additional
tailorable wetting functionality, which is also discussed for applications to
Atmospheric Water Harvesting (AWH) taking advantage of
energy-passive nigh-time radiative cooling combined with exceptionally
fast water removal capabilities.
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