Controlling light and heat at the nanoscale
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Abstract

Plasmonic nanoantennas have shown as a
versatile tool to control light beyond the
conventional diffraction limit. They are
known to suffer relatively large losses and
consequently the Joule heating of the
structure and its local environment. On the
other hand, nanoparticles made of High
Refractive Index (HRI) dielectric materials,
such as Si, or other semiconductors have
been proposed recently as an alternative to
metals, driven by their low-losses and
presence of magnetic response in spite of
being hon-magnetic materials [1]. In the first
part of the talk | will infroduce the basics
and some advances of this recent topic of
dielectric nanophotonics, discussing some
recent results[1] that are boosting ifs
progress. Special attention will be paid to
applications like directional control or light
diodes [2-4] (see fig 1), optical switching [5].
beam steering [6], surface enhanced
spectroscopies [7], enhancing chiral sensing
(see fig. 2) [8,9] or non-linear optics[10]. The
second part of the talk will be framed in the
topic of thermoplasmonics and dedicated
to the design of efficient nhanoheaters and
to discuss novel ways to confrol the heat
delivery in photothermal applications [11].
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Fig. 1: Transmission and reflection of a Si dimer
array for TM (solid) and TE (broken) polarization.
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Figure 2: Scaftering to absorption ratio and CD
spectrum, for systems made of Si and Au.
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Figure 3: Standard thermofluidic application.
Upon excitation by light, an effective local
temperature increase will correspond to an
average temperature of all possible orientations
[seeref. 11]




