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Thermoelectric materials harness a temperature gradient to produce a voltage via the Seebeck ef-
fect, providing a way to harvest and recycle heat. Recently a new generation of thermoelectrics
has been developed that offer unprecedented performance by leveraging topological physics. The
key to their functionality is their robust high electronic conductivity in tandem with their low ther-
mal conductivity. The latter can be engineered by controlling the lattice vibrations or “phonons”
. Here T will discuss recent neutron spectroscopy experiments at the Australian Centre for Neu-
tron Scattering, ANSTO, which offer unique insights into the differences between “good”optical
and “bad”acoustic phonon vibrations in thermoelectrics. I will show how these experiments are
complemented by large-scale molecular dynamic simulations on the GADI supercomputer within
the National Computing Infrastructure. Time permitting, I will also briefly demonstrate how we

use the Centre for Accelerator Science and neutron reflectometry to enable surface-engineering in
these novel crystals for microelectronic applications.
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