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The strong light-matter coupling is at the core of cavity quantum electrodynamics (CQED), which leads to discoveries of 

quantum optics in the solid state, such as Bose-Einstein condensation and photon blockade. Under the strong coupling 

regime in semiconductor cavities, the “marriage” of light (i.e., photon) and matter (i.e., exciton) leads to the formation of 

hybrid quasiparticles called exciton-polaritons with unprecedented physical properties. As emerging materials, two-

dimensional (2D) semiconductors show unique excitonic properties, breaking the limitations of conventional quantum well 

systems for solid state CQED. In this talk, I will first briefly go over recent progresses about the formation and coherent 

control of exciton-polaritons with 2D semiconductors. Then I will focus on discussing our recent first observation of 

unexpected phonon scattering behaviors under the strong coupling regime of 2D semiconductors in a plasmonic cavity 

configuration. This observation clarifies the underlying valley physics, and more importantly indicates the critical role of 

phonon scattering for the quantum phenomena in solid state CQED. If time permits, I also would like to share some of our 

recent progress on the nonlinear optics and the quantum electrodynamics at the excited states of 2D exciton polaritons in a 

Fabry-Perot cavity configuration.  
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