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Layer by Layer: Emergent Phenomena in 2D Material 
Heterostructures 
Stacking various 2D materials together creates multiple research opportunities across diverse 
fields such as electronics, photonics, optoelectronics, plasmonics, spintronics, and even 
nanofluidics. In the first part of my talk, I will demonstrate the research potential of merging 2D 
materials with metals, focusing on resonant field-emission devices1  and the interfacial 
generation of plasmon polaritons2. In the second part, I will turn to 2D semiconductors, with a 
focus on excitonic effects, which turn out to be extremely strong in the 2D limit. I will show how 
the electron-hole interaction responsible for exciton formation can be tuned in a 2D 
semiconductor by an adjacent gated graphene layer3 or by ferroelectric substrates4 5. Finally, I 
will demonstrate how charged dopants locally dissociate excitons, establishing point-like 
junctions that serve as elementary photovoltaic units6. 
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