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O Two-dimensional excitonic quantum matter offers a promising platform
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response to encode the many-body properties of the excitonic medium.
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[ Experimental Results
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® Signatures of Exciton Bose Polarons in WSe,/HBN/WS,
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® Evidence for Interlayer Exciton Regime Driven Polarons
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O CW pump-probe spectroscopy shows the evolution of attractive/repulsive Bose polarons.

® Ultrafast Dynamics of Exciton Bose Polarons
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Ultrafast pump-probe spectroscopy reveals consistent AP dynamics (related to IX) in WSe, and WS,

O Power-/Electric-field-dependent photoluminescence spectra support the coexistence of 1Xs and polarons.

® Bose-to-Fermi Polaron Transition
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O A Bose-to-Fermi polaron transition emerges upon electrostatic hole doping of WSez./
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[ Conclusions and Outlook ]

O Observing exciton Bose Polarons in the dual-gated WSe,/HBN/WS, device.

O Revealing a Bose-to-Fermi polaron transition during electrostatic doping.

O Exciton Bose polarons could serve as a probe to address emergent excitonic
guantum phase, e.g., topological exciton insulator and exciton Wigner crystal.
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