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Hide Abstract

Metallic nanoantennas have been used as nanophotonic detectors of infrared
and visible radiation [1] [2]. The extension of these elements to the ultraviolet
(UV) range has not been satisfactory due to the poor optical absorption
showed by metals at these frequencies. The low values of electrical
conductivity of metals at UV frequencies compromise the generation of
currents along the resonant geometries. In change, several non-conventional
materials show a larger value of electrical conductivity, increasing notably the
absorption of nanoantennas in the UV [3]. This electrical conductivity
increment is more noticeable in liquid semimetals as Bismuth or Gallium.
Another way to improve optical absorption of these resonant elements is to
arrange them with a high spatial density of semimetal nanoantennas.

In this contribution we evaluate numerically, using multiphysics simulation,
the light to heat conversion performance of a vertical nanoantenna
arrangement embedded in a dielectric matrix. The so-obtained UV
metamaterial enabling strong electromagnetic plasmonic absorption and
heating effects. The use of nanoantennas allows a polarization and frequency
selectivity that can be adequate to generate ultraviolet sensors. These
selectivities are strongly related with the shape of the resonant elements.
Furthermore, since the vertical antennas are embedded within a robust
dielectric matrix, this arrangement allows to change from solid to liquid
phase maintaining the nanoantenna geometry. This is possible for materials
as Bismuth or Gallium which show a lower melting temperature than
dielectric substrates [4]. This phase transition makes the metamaterial active
upon control of temperature.
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