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ABSTRACT:

In this talk, we will introduce mesoscopic physics activities at the Liaoning Academy of

Materials (LAM). One of the main focuses is the synergetic interplay between two interacting

2D electronic layers. Using the graphene/CrOCl van der Waals hybrid system as an example,

we show that electron-electron interactions induce a long-wavelength charge order in the

Cr-3d surface state of CrOCl (~ 0.7 nm below graphene). This charge order acts as a quantum

superlattice, imposing a moire-like potential on graphene or other 2D layers, leading to exotic

interaction-driven phenomena [1-4], including robust quantum Hall phases,

exciton-enhanced correlated insulators, and interfacial p-doping in 2D semiconductors. We

define this universal effect as ?charge-transferonics,' with many emergent phenomena yet to

be explored.
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