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Low dimensional systems, by the virtue of their novel material properties and excellent
electrostatic integrity, provide immense opportunities not only to explore fundamental physics
but also to solve critical technological problems. One dimensional nanotubes, quasi one
dimensional nanowires, two dimensional atomistically thin layered materials like graphene,
hexagonal boron nitride and the more recently the rich family of transition metal di-
chalcogenides (TMDs) comprising of MoS,, WSe,, MoSe, and many more are prime examples
of such low dimensional systems. What makes the TMDs unique in this list is the fact that, in
addition to their ultra-thin body, the d-orbital electrons of the transition metal atoms play an
important role in determining the band structures of the TMDs which is assumed to be
responsible for their extreme sensitivity to external forces like temperature, pressure, strain, light
and charge.

In my talk I will first discuss how to connect these two dimensional ultra-thin TMDs to the
“outside” world through ideal three dimensional metal contacts in order to capitalize on their
ultimate potential. Then | will provide experimental evidences that strongly suggest the
feasibility of aggressive channel length scaling of field effect transistors (FET) based on TMDs
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will show the effect of temperature,
pressure, strain and light on the
transport properties of the TMDs
which can potentially shift the
paradigm of conventional electronics.
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