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In Short

• Exploring the formation of graphene antidot lattices
on metal surfaces.

• How do different metals influence the properties
of graphene antidot lattices?

Graphene, a 2D form of carbon, has seen enor-
mous interest over recent years, attracting the atten-
tion of experimental and theoretical researchers alike
[1]. Its high mechanical and chemical stability, com-
bined with exceptional electronic as well as thermal
conductance, make graphene a natural candidate
for use in high-performance transistor technology.
The realization of practical devices is though made
difficult by the absence of an electronic band gap.
A number of different ways have been proposed
to overcome this problem, ranging from its deposi-
tion on substrates breaking the sublattice symmetry
[2] to its chemical functionalization [3], and we our-
selves have in the past investigated a number of
these structures [4–6]. Another method of modifying
the electronic properties of graphene, while at the
same time maintaining many of its attractive prop-
erties, consists in the introduction of holes into the
graphene lattice. Structures in which the arrange-
ment of such holes is well-defined periodically, are
referred to as graphene antidot lattices (GALs) and
show a number of interesting properties such as a
finite band gap, controllable via the size of the holes
in the GALs [7]. An example of this type of lattice is
shown in fig. 1.

Figure 1: Example of a graphene antidot lattice.

While the effect of the sizes and periodic arrange-
ment of holes on GALs has been widely discussed
in the literature, little is known about the effect of

substrate interactions. Herein, we investigate the
effect of different metal substrates on the properties
of a number of GALs of varying structure. To this
end we first employ vdW-DFT to accurately account
for the weak interactions between the substrate and
the adsorbed layer. We then employ recently de-
veloped methods to incorporate screening effects
within vdW-bound systems [8] to study the effects of
metal adsorption on the electronic structure of the
GALs within the G0W0 approximation.
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