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Atomic and electronic structure insights of the graphene/ferroelectric in-
terface via density functional theory (DFT) calculations elucidate the yet
unexplored theoretically anticipated strong coupling between graphene trans-
port properties and the exposed ferroelectric polarization. A model system
consisting of ferroelectric LiNbO3 (0001) slab with graphene facing both up-
and down-polarized surfaces has been constructed to investigate the nature
of the interfacial interaction. Our DFT calculations predict that the elec-
tronic structure of graphene facing either polar surface is preserved with
neat Dirac cones at the K points in the Brillouin zone. We observed that
the Dirac cone of the graphene in close contact with the up-polarized (down-
polarized) LiNbO3 surface is shifted below (above) the Fermi energy. Here,
we demonstrate that the doping levels of graphene can be modulated based
on the ferroelectric polarization leading to n-doped and p-doped graphene
for up-polarized and down-polarized LiNbO3 surfaces, respectively.
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