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Thermal transport of nanowires represented by carbon nanotube (CNT) depends on
their atomic structure and size. In this study, thermal conductivity of nanowire was
measured individually and discussed in comparison with its atomistic structure using
HRTEM. Multiwalled CNTs, SiC nanowires and cup-stacked carbon nano fibers
(CSCNFs) were treated by using tailor-made nano thermal sensors. CSCNFs showed
ballistic phonon transport due to their structural similarity with one-dimensional (1D)
harmonic chain. Molecular dynamics simulations were used to confirm this experiment
and investigate the mechanism of heat transfer in this quasi-1D system. The thermal
conductivity of SiC nanowire was found much lower than that of bulk material due to
the phonon scattering on the outer surface. Quantitative measurement of thermal
boundary resistance between carbon nanotube and solid surface was also successfully
conducted for the first time. This study deepened our understanding of thermal
transport of nano materials.
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