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Abstract:

Some ordered materials of scientific and engineering interest are messy, in that they do not have a well-
defined unit cell and/or have atoms that do not vibrate around equilibrium positions.

Many hybrid organic-inorganic materials are messy. Examples include: 1) fullerene-based superatomic crys-
tals (SACs), which have rotational degrees of freedom, 2) nanocrystal arrays (NCAs), whose building blocks
are not atomically precise, and 3) self-assembled monolayers (SAMs), where weak bonding leads to large
atomic displacements.

Thermal transport in these materials cannot be fully described in terms of phonons, precluding the rigorous
application of lattice-dynamics based methods. Instead, molecular dynamics simulations can provide valuable
insight into the nature of thermal transport and aid in interpreting experimental measurements.

In this tutorial, | will describe my group’s work to model thermal transport in SACs, NCAs, and SAMs. | will
cover how to build the structures, how to predict their thermal transport properties, and how to probe the
atomic dynamics to discover the mechanisms of thermal transport. | encourage the tutorial participants to
bring examples of messy system from their own research for additional discussion.

Biography:
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mechanical engineering from McMaster University, the University of Toronto, and the University of Michigan.
His research group has been supported by NSF, DOE, AFOSR, ARO, and DARPA. He is a fellow of the
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