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compared to the neutral exciton. Power
and temperature-dependent
measurements show that H1 behaves as a
free exciton, therefore excluding interface
trapping or localization as an explanation.
Most  interestingly, we find that HI
disappears above the TiSe2 CDW ordering
temperature, which suggests that the CDW
plays a vital role in activating this previously
unobserved exciton. We discuss possible
CDW-based origins of H1 and outline future
opportunities for using proximity effects in 2D
heterostructures to engineer and achieve
ultrafast control over novel excitonic states.
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Two-dimensional (2D) materials allow for the
construction of heterostructures without the
constraint of lattice matching. This increased
flexibility enables novel proximity effects
through the stacking of strongly correlated
2D materials on 2D semiconductors. A
general strategy for engineering quantum
matter therefore becomes apparent
through the creation of emergent states at
the interface of different layered materials.
Here we use temperature-dependent
photoluminescence (PL) microscopy fo
reveal a new proximity effect where
excitons in monolayer MoSe: interact with
the commensurate charge density wave
(CDW) in bulk TiSe2 [1]. Below the CDW
ordering temperature we observe a new PL
emission line (H1) on the TiSex>-MoSe2
interface that is 30 meV higher in energy
than the neutral exciton. This observation is
unique compared to other examinations of
2D heterostructures where  additional
spectral features appear at lower energies
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Figure 1. (leff) Image of TiSe>-MoSe2

heterostructure. (right) 5 K PL spectra on (black)
and off (red) the infterface. The negatively
charged trion (X-) and neutral exciton (X°) are
visible in both spectra, however a new emission
feature H1 appears 30 meV above the neutral
exciton on the TiSe>-MoSez interface.
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