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from a heat source will be lower than that predicted by Fourier’s
law when some phonon mean free paths are longer than the
heater dimensions due to nonlocal heat conduction external to
the heat source.33 This prediction was recently confirmed
experimentally using a soft X-ray transient grating technique. In
that work, an additional ballistic thermal resistance was observed
when measuring the resistance of heat dissipation from a nanoscale heat source into the bulk.34 Minnich et al. observed a heat
source size dependence in the measured thermal conductivity of
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Abstract: Unlike electronic properties, the calculation of the
lattice thermal conductivity from first-principles is not that
straightforward. We have developed a methodology to perform
these calculations [1,2], and have applied it to several materials
including Si, GaAs, PbTe, PbSe, and ZrCoSb. We intend to
pursue this path and also calculate the thermal transport
properties of new thermoelectric materials such as GeSe.

Research on thermoelectric materials was revived in the 90’s
[3] after realizing that in low-dimensional systems, the sharp
variations in the density of states can lead to a large Seebeck
coefficient.
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to say that in the last two years, our
Cambridge,
MA 02139,
understanding of phonon transport inside bulk materials has
been improved significantly. However, as mentioned earlier, this
is only a part of the challenge. A bigger challenge is to understand phonon transport in the presence of many interfaces.
Thermal boundary resistance (TBR) can have a significant effect
on the overall thermal resistance as the interface density increases
in nanostructured composite materials. As the actual structure of
the interfaces varies significantly from one grain to the other and
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