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Heat Conduction of Single-Walled Carbon Nanotubes
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Thermal conductivity of single-walled carbon nanotubes (SWNTS) is expected to exceed that of
diamond. Their applications as micro-heat spreader and addition in composite materials or in
nano-fluid are expected. Aligned SWNTs or individual MWNTs with MEMS measurement system
are employed for experimental measurement of thermal conductivity. However, the measurement of a
single nanotube with 1 nm diameter is quite challenging. Hence, the molecular simulations are very
much anticipated. Thermal conductivity calculated from a finite length nanotube does not converge
with length even as long as 0.4 um. This feature may be discussed as the exciting quasi-one
dimensional physics or the appearance of ballistic nature of heat conduction at room temperature.
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Fig. 1 Structure of carbon nanotubes. (a) Single-walled carbon
nanotubes (SWNTS), (b) Bundle of SWNTSs, (c) Multi-walled
carbon nanotubes (MWNTS), (d) Peapod.
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Fig. 2 Chirality of single-walled carbon nanotube
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Fig. 3 FE-SEM image of vertically aligned SWNTs on a
quartz substrate.
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Fig. 5 Dependence of thermal conductivity on length
nanotubes for 300K.
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Fig. 6 Phonon dispersion relation and photon density of states for 101 nm long (5, 5) SWNT. Dispersion relations fromr, 6 and z

components of displacement are shown in (a), (b) and (c) respectively. The phonon density of states calculated as power spectra of v;,

Ve, V, are shown as the right hand side of dispersion relations. (d) The dispersion relations solved from the dynamical matrix using

the force-constant tensor scaled from those for 2D graphite [32].
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