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Cavity electrodynamics has been recently proposed as a novel platform for controlling proper-
ties of matter by exploiting strong light-matter interaction. In particular, this new perspective
focuses on the light-matter interaction in the so-called vacuum regime, i.e. in the absence
of external sources, in which the coupling is entirely determined by intrinsic fluctuations of
electromagnetic fields in the cavity. Despite several proposals for cavity control of collective
phases of matter, as e.g. superconductivity and ferroelectricity, the understanding of the fun-
damental effects of the vacuum light-matter interaction on some material property remains at
an early stage. In this talk I will discuss the effects of the vacuum light-matter interaction on
the electronic response of two-dimensional semiconductors embedded in an electromagnetic
environment made of two planar mirrors [1]. I will describe shifts of the spectral weight for
optical absorption due to photon dressing of the electronic response following the evolution
from the cavity limit, characterised by a strong effects of the confinement, to the free-space
limit in which the effects of the light-matter interaction become independent of the environ-
ment. I will therefore discuss the comparison between the quantum and classical treatment
of the light-matter interaction and show that, while the electromagnetic environment can be
used to control the gap for optical absorption it weakly affects the single-particle electronic
band gap. Eventually, I will discuss extension to systems of finite thickness.

[1] Ivan Amelio, Lukas Korosec, Iacopo Carusotto and Giacomo Mazza, arXiv 2106.06370.


