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We report recent progress on optoelectronic devices and
metasurfaces involving surface plasmons, enabled by
metal-oxide-semiconductor (MOS) structures on Si and on
epsilon-near-zero materials. We discuss electrically tuneable
metasurfaces, high-speed electro-absorption modulators, and reflection
modulators. We emphasize the need for carefully modelling carrier
distributions in epsilon-near-zero materials to arrive at realistic theoretical
predictions. Hot carriers created by the absorption of plasmons in metallic
nanostructures on MOS structures are also discussed as they lead to
novel device physics that open the door to new device concepts. We also
present progress on optical mode transfer in parity-time symmetric
systems. We discuss structures where modes evolve in parameter space
such that an exceptional point is encircled, and consider cases where the
exceptional point is fixed or mobile.
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