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Squeezing light into small spaces -
Polaritonics in low symmetry materials

Abstract: Optical technolo%ies are a key in a wide range of fields - from
observing the universe, to biosensing and telecommunications. A fundamental
challenge for optical technologies is that light waves cannot be squeezed

into a space smaller than its wavelength. This limits our ability to couple

light to small objects — whether this be to semiconductor quantum wells,
atomic defects, or molecular systems. To beat the diffraction limit one can
create a polariton — a quasiparticle which forms when light couples to charge
in a material. This quasiparticle exists with dimensions much smaller than

the free space wavelength, allowing strong light-matter interactions at the
nanoscale. In my talk | will describe how polaritons form by coupling to
materials, and how the properties of the material determine the properties

of the polariton. In particular, we will explore how exploiting materials with

low crystalline symmetry can give rise to a phenomenon known as hyperbolicity,
and how this can be leveraged to enhance light matter interactions. Finally,
we will briefly highlight some of our recent results showing how the lowest
symmetry materials give rise to unique optical phenomena.
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