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Thermal boundary conduction between a single-walled
carbon nanotube and surrounding material

Junichiro SHIOMI™, Yasuhiro IGARASHI, and Shigeo MARUYAMA,

*4Department of Mechanical Engineering, The University of Tokyo,
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan.

The thermal boundary resistance between a single-walled carbon nanotube (SWNT) and surrounding
argon has been investigated by using molecular dynamics simulations. With a non-stationary approach,
the thermal boundary resistance was quantified for a wide range of temperatures and argon densities,
which covers various argon phases i.e., gas, liquid, solid and supercritical phases. The results show
that, when the surrounding argon is in fluid phase, thermal boundary resistance is determined by the
local density of the argon layer adjacent to the SWNT independently of the phase. On the other hand,
when the surrounding material is solid, the modal thermal energy transfer manifests, which contributes
to the density effect on the thermal boundary resistance.
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TABLE 1. Lennard-Jones potential parameters.
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Fig. 1 Typical instantaneous pictures of equilibrated systems with different densities;

(@) p*=0.04, (b) 0.20 and (c) 0.60.



Table 2 Parameters for thermal boundary conductance calculations.
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Fig. 2 Temperature histories of an SWNT and
surrounding Lennard-Jones (argon) molecules. The
SWNT is pulse heated at #=0.
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Fig. 4 Temperature and density dependences of the
thermal boundary conductance K.
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