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Abstract

The stacking of individual layers of two-dimensional materials can be
experimentally controlled with remarkable precision on the order of a tenth of
a degree. The relative orientation of successive layers introduces variations in
the electronic properties that can be controlled by the twist angle. We use
simple theoretical models and accurate electronic structure calculations to
predict that the electronic density in stacked 2D layers can vary in real space
in @ manner similar to the band-structure in momentum-space, creating moiré
super-lattices. A direct consequence of the patterns is the localization of
electronic states. We demonstrate this effect in graphene, a semi-metal, and
MoSez2, a representative material of the transition metal dichalcogenide family
of semiconductors.

We also connect these finding to the recent discovery of superconductivity in
twisted bilayer graphene, and comment on the origin and nature of the
localized states.

These effects are useful in the design of localized electronic modes wit
specific geometries for experimental or technological applications.



