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Abstract

Heterostructures with atomically sharp interface not only allowed many electronic and
photonic technologies, such as high mobility transistors, light emitting diodes and lasers,
but also form the foundation for condensed matter physics, such as the discovery of the
fractional quantum hall effects. A new realm of creating and investigating such
heterostructureshas beenrapidly opened up recently, owing to the isolation and
recombination of a large variety of atomically thin crystals, such as semi-metallic
graphene, insulating boron nitride (BN) and semiconducting transition metal
dichalcogenides. In this talk, | will introduce two types of atomic heterostructures. First, |
will discuss how we create the first lateral heterostructure within monolayer
semiconductors, where the edges of monolayer MoSe2 and WSe2 are seamlessly
connected with crystalline perfection. Second, | will discuss the optoelectronic properties
of vertical graphene-BN heterostructures by building up a new probeto quantum Hall
effect, based on photocurrent measurements.A photocurrent Hofstadter’s butterfly is
observed.
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