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ABSTRACT:

High-thermal conductivity materials can find use in applications ranging
from thermal management of microelectronics to electrification of industrial
heating processes. Wide-bandgap diamond and semi-metallic graphite
achieve record-high thermal conductivity values because the strong covalent
bonding of the light carbon atoms gives rise to a large thermal conductivity
contribution from phonons, the energy quanta of lattice vibrations. It
remains an outstanding question whether the reduced dimensionality of
graphene and carbon nanotubes can increase their thermal conductivity
beyond the graphite or diamond values. Meanwhile, theoretical studies have
suggested the possibility of achieving unusual high lattice thermal
conductivities in some compounds made of both light and heavy elements
due to a large energy gap in the phonon dispersion. Here, we report recent
advances in electro-thermal microbridge measurements of both lattice and
electronic thermal transport in low-dimensional graphene and nanotube
samples. In addition, we discuss thermal transport measurements of bulk

crystals of semiconducting cubic boron arsenide (BAs) and semi-metallic

-phase tantalum nitride (  -TaN) for the establishment of a phonon band
engineering approach to searching high-thermal conductivity compounds.
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