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Engineering light-matter interactions in atomically thin semiconductors

Abstract: Studying and controlling light-matter interactions lies at the heart of
modern physics and promises to bolster applications, such as quantum
information processing. Two-dimensional (2D) semiconducting transition metal
dichalcogenides, which feature strong interactions with light despite being only
a few atoms thick, have emerged as a promising materials platform to
investigate such interactions at the nanoscale. In this talk, | will focus on how to
control light-matter interactions using 2D materials and how these studies lead
to new insights into quantum many-body systems. In particular, | will first
discuss the electromechanical tuning of the photonic environment in a
suspended 2D materials device to realize dynamical control of exciton’s
radiative lifetime [1]. | will then describe how fabricating bilayer 2D
heterostructures allows us to engineer chiral light-matter interactions [2].
Finally, | will demonstrate using optical probes to study exotic electron states,
such as the crystallization of electrons, in 2D electron systems [4].
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