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Bose-Einstein condensation and lasing of
low-dimensional semiconductor materials
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Exciton-polaritons are unique quasiparticles formed by the interaction of excitons and optical modes, offer-
ing promising applications in coherent light sources and optical control devices. Our presentation focuses on
the observation of Bose-Einstein condensation of upper polariton branch in a WS2 monolayer microcavity.
As the condensation threshold is reached, we note a nonlinear increase in upper polariton intensity, reduced
linewidth, and enhanced temporal coherence, characteristic of the condensation phenomenon. Through sim-
ulations, we determine the specific particle density range necessary for this condensation based on excitonic
properties and pumping conditions. This discovery opens avenues for exploring condensate competition and
its practical use in polaritonic lasers. Additionally, we explore the potential of Van der Waals homostructures
consisting of stacked WS2 layers for enhancing optical properties. Our experiments demonstrate ultra-low
threshold laser emission from triple WS2 layers separated by hBN, indicating efficient laser operation possi-
bilities with such structures.
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