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Abstract

Due to the very large surface to bulk ratio, two-dimensional (2D) materials has a greatly
enhanced response to stimulus from the environment. This presentation will focus on
our recent progress in quantum transport measurement of 2D mesoscopic devices in
controlled environment. By encapsulation of the 2D materials, we ensure high quality
and stability of our devices for conventional transport measurements, which revealed
rich physics and a variety of potential applications for 2D materials. By in-situ
manipulation of sample surface during a single experimental run, we can continuously
tune the interactions of the 2D electronic systems and observe the resultant changes in
their electronic states. As an example, magneto-transport experiment with in-situ cobalt
adsorption and hydrogenation of graphene will be discussed, and the stark contrast of
the electronics states between metal decorated graphene and covalently modified
graphene is demonstrated.
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