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Abstract

The mechanisms associated with phonon-mediated thermal transport in electrical
insulators are discussed. In coarse-grained materials, the thermal conductivity is
determined by phonon-phonon scattering. As the physical dimensions of device
structures push relentlessly into the nanoscale, the effects of surfaces, grain boundaries
and point defects become ever more important. However, experimentally, it is very
difficult to probe the thermal conductivity on these length scales. Over the last few years,
we have developed an integrated suite of atomic-level simulation methods specifically
designed to dissect the interactions of phonons with elements of the microstructure. We
have applied these techniques to both individual interfaces, multilayers, polycrystals and
systems with point defects. In particular, by directly analyzing the interactions of phonon
wave packets with interfaces, we have begun to develop an understanding of phonon-
defect interactions and their role on the thermal-transport properties of nanostructured
materials.
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