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Transition metal dichalcogenides offer unparalleled opportunities to create new functional heterostructures.
Their strongly bound excitons enable precise manipulation of the coupling between light and electronic exci-
tations, while van derWaals coupling allows interfacing of defect-free nanostructures without the constraints
of chemical bonds and lattice parameters.
In this presentation, I will showcase the combination of momentum resolved techniques, in particular time-
resolved ARPES and femtosecond electron diffraction to explore excitons in TMDs, their dynamics, and details
of the electronicwavefunctions involved. I will then show the effects of interfacingWSe2 with nanostructured
Au, resolving a multi-directional energy exchange on timescales shorter than the electronic thermalization
of the nanometal. This is followed by non-radiative exciton recombination, electron-phonon coupling, and
diffusive charge-transfer that determine the subsequent energy backflow. Stepping fully into the 2D world,
I will discuss WSe2/Graphene interfaces, where we identified a new hot-carrier energy transfer mechanism,
the Meitner-Auger interfacial energy transfer. This mechanism arises from dipole-monopole interactions and
dominates the energy flow, giving rise to anomalous hot hole dynamics signatures.
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