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Abstract: Vacuum fluctuations of the electromagnetic field can have a non-trivial effect

on its surroundings, as demonstrated by the Casimir effect. Coupling to these
fluctuations also allow to modify material properties, such as electronic,
magnetic and superconducting orders. The nascent field of cavity material
engineering [1,2] stands in contrast to the well-studied regime of coupled
collective excitations (so-called polaritonic physics and chemistry), in that it
attempts to modify the materials’ thermal equilibrium state.

This project will focus on studying two-dimensional materials with
unconventional electronic and magnetic orders, and how they can be
modified through the interaction with confined electromagnetic fields. This
will involve both standard Fabry-Perot like cavities, and cavities based on
surface or hyperbolic polaritons. To describe hybrid light-matter systems
with strong and quantum fluctuations correlations, we will use effective low-
energy models derived from first principles simulations. To further increase
the control over system, strong light-matter coupling may also be combined
with finite temperatures and moiré twisting.
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