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Abstract:

A wide family of atomically-thin van der Waals (vdW) materials can be mixed-
and-matched to form heterostructures without the typical interfacial constraints
of conventional crystal growth, providing a simple path towards realizing on-
demand designer electronics. The twist angle between neighboring crystals
acts as a fundamentally new degree of freedom in these structures, controlling
an emergent moiré superlattice potential that modifies the electronic band
structure and overall device properties. In van der Waals heterostructures
composed of two rotated graphene sheets, the moiré pattern creates very flat
electronic bands over a small range of twist angles. A variety of highly tunable
correlated and topological states have recently been identified in these
platforms owing to the quenched kinetic energy of charge carriers and the
intrinsic Berry curvature of the flat bands. | will discuss our recent work
investigating these states in three different twisted graphene platforms: twisted
bilayer graphene (two rotated monolayer graphene sheets), twisted double
bilayer graphene (two rotated sheets of Bernal-stacked bilayer graphene), and
twisted monolayer-bilayer graphene. We observe an array of correlated
insulating states, superconductivity, orbital ferromagnetism, and incipient
quantum anomalous Hall states within these devices. Furthermore, | will show
how we can achieve dynamic control over these states using a combination of
the twist angle, charge doping, electric field, magnetic field, and pressure as
experimental tuning knobs.
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