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Abstract: Monolayer transition metal dichalcogenides (TMDs) are emerging two-dimensional 
(2D) semiconductors with a sizable direct bandgap and exceptional physical properties. The 
tightly bound excitons with giant oscillator strength render monolayer TMDs as an ideal platform 
to investigate the fundamental properties of excitons and their strong light-matter interactions 
when they are integrated with optical cavities. In this talk, we will present our recent progress of 
TMD microcavity exciton polariton and the ultrafast dynamics in in TMD microcavity devices, 
using WS2 as a model system, followed by a focused discussion on the nonlinear interactions and 
how the artificial potential landscape can be utilized to enhance such interactions. Finally, we will 
share a recent discovery of ultrafast exciton fluids in TMD monolayers, when the trions are 
suppressed by a backgate. The neutral exciton emission was observed to rapidly extend the entire 
sample region below 150 Kelvin. This observation suggests that the exciton propagate through the 
entire region with tens of micrometers within their finite lifetime, beyond any possible 
diffusion-controlled motion. The exciton fluids propagate with a velocity ~ 6% of the speed of 
light. 
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