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Abstract:

Electrons in graphene behave like massless Dirac fermions due to the close
analogy between its electronic structure that can be well described by the Dirac equation
and the energy dispersion of photons in vacuum governed by the Planck-Einstein
relation. When a spatially periodic potential that varies in a length scale much longer
than the lattice constant of graphene is applied, its conic band structure is strongly
modified, forming the so-called miniband structure in the resulting graphene
superlattice. Depending on the origin of the underlying periodic potential, there are
different types of graphene superlattices, each exhibiting more complicated transport
behaviors than simple graphene. This talk gives an overview of our recent progress on
quantum transport simulations for various types of graphene superlattices, including
hBN/graphene moiré superlattices [1,2], gate-controlled two-dimensional [3] and one-
dimensional [4] superlattices, and twisted graphene layers [5,6]. Most of the reviewed

works are in collaboration with transport experiments.
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