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Abstract

A graphene antidot lattice (GAL) is a graphene sheet in which a periodic array of holes has been made. This
opens up a bandgap which can be tuned by varying the size and the geometric configuration of the holes [1]. It
has  been  shown  previously  [1,  2]  that  the  bandgap  of  monolayer  GALs  scales  linearly  with  the  factor

Aremoved
1 /2

/ Atotal , where Aremoved is the area of the hole and  Atotal is the area of the unit cell before the
hole is made, and that not all  possible GALs possess a large bandgap. In our most recent work,  we have
investigated bandgap scaling in bilayer GALs on the basis of a tight binding model, by considering geometries as
the one shown in Figure 1. We find that the bandgap in bilayer GALs follows a fundamentally different scaling
law than the bandgap in monolayer GALs, as shown in Figure 2 below, and we have provided an explanation for
this behaviour by using the Dirac model of graphene. Furthermore, we have investigated the effect of imposing
an electric  field  perpendicular  to  the bilayer  GAL structure.  In  pristine bilayer  graphene,  bandgap tunability
between 0 eV and 0.25 eV have been obtained [3], but tunability outside this range has not been reported.  We
find that the bandgap tunability in bilayer GALs may be extended as compared to gap tunability in pristine bilayer
graphene, as shown in Figure 3.
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Figures

Figure 2: Bandgaps of triangular GALs for the mono- and 
bilayer case.

Figure 1: Unit cell of a triagonal bilayer GAL.

Figure 3: Bandgap of a triagonal bilayer GAL under an applied 
bias.
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