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"Light-Matter Interaction in Flatland: Excitonic Physics in 2D*

The emergence of transition metal dichalcogenides (TMDCs) ushers in a new era of
light-matter interaction. In monolayer TMDC:s, the reduced screening enhances the
Coulomb interaction and gives rise to strongly bound excitons, which possess a new
quantum degree of freedom, valley-spin. In this talk, I will discuss our search for valley-
contrasting, long-lived quasiparticles through various optical spectroscopy techniques,
which advance our understanding of the many-particle excitonic complexes in
monolayer WSe,. TMDC:s also offer unprecedented opportunities in bandstructure
engineering and the construction of moiré superlattices, which host flat miniband and
lead to high tunable correlated states in 2D. Over the past few years, we have identified
various correlated insulating states in the WS,/WSe, heterostructures. The correlated
electrons also interact with both the intralayer and interlayer excitons, leading to the
opportunities of engineering and exploration of new correlated excitons.
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