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Abstract

Thermal transport in 2D materials is an active area
of research due to their specific promise of thermal
dissipation engineering as well as the inherent van
der Waals nature of the layered structure [1]. This
has led to research to ascertain to what degree can
the vastly different in-plane and out-of-plane thermal
transport provide a way to incorporate 2D materials
in 3D integration to control heat dissipation.

In this talk | will report work on MoS:2 thermal
transport studies covering the thickness regime from
few to several layers and comparing it to similar
thickness ranges in silicon free-standing membranes
[2]. Results from measurements in bilayers and
heterolayers will be described [3] as well as our
recent work delimiting the heat transport by
phononic crystal patterning in layers of MoS: [4]. In
this part we will discuss heat confinement, and the
role of surfaces.

The phononic crystal approach to control thermal
transport [5] was extended to imperfect phononic
crystals with an additional parameter to break the
mid plane symmetry [6]. In this part we will discuss
the impact of disorder on the band gap and band
frequencies.

Overall, the concept of phononic crystals will be
shown to have ample use in thermal transport in 2D
materials and we will discuss advantages and
disadvantages of this approach.
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