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Theory of thermal transport in nanowires
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We have developed a method of calculating thermal transport properties using
non-equilibrium Green’ s function techniques from atomistic levels. We applied the method to analysis of
transport properties of nanowires and nanotubes. We have elucidated the temperature dependence and the
crossover of thermal conductance from the usual behavior proportional to the cross-sectional area at room
temperature to the universal quantized behavior at low temperature. We also find that this crossover of
thermal conductance occurs smoothly for the quasi-one-dimensional materials. We also analyzed the phonon
lifetime due to phonon-phonon scatterings by the anharmonic terms of interatomic forces.
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