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[bookmark: _GoBack]Excitons consist of the foundation for all kinds of optoelectronic devices.  Hence the understanding and manipulation of excitons is critical for device development.  One of the most intriguing features of excitons is exciton phase transition.  Much like atoms or molecules, which may form different physical states including gas, liquid, and solid, excitons may exist in different phases under appropriate conditions.  However, the understanding for exciton phase transition has remained limited.  In this talk, I will demonstrate that 2D semiconductors such as MoS2, WS2, MoSe2, and WSe2  provide an ideal platform for the fundamental and applied studies of exciton phase transition.   We have studied two phase transitions of excitons, exciton Mott transitions that drive a crossover of gas-like free excitons (FEs) to an ensemble of ionized excitons, i.e. electron hole plasma (EHP) and a gas-liquid phase transition to form a liquid-like phase, i.e. electron-hole liquid (EHL).  We elucidate much new fundamental understanding of the exciton phase transition, such as the criteria of exciton Mott transition, effect of the exciton phase transition on the mobility and dynamics of charge carriers, and thermodynamics involved in the phase transition process. We have also demonstrated that the phase transition of excitons, in particular the formation of EHL, which has always been observed at cryogenic temperature previously, occurs at room-temperature in 2D semiconductors due to the strong exciton binding energy of the materials. The room-temperature exciton phase transition provide new opportunities for the studies of fundamental many-body quantum physics, and also opens up the door for the utilization of EHL in the development of useful photonic devices with novel functionalities. 
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