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Abstract

The thermal conductivity in one-dimensional devices, including semicon-
ducting nanowires of silicon and gallium arsenide is calculated and plotted.
The method used is solving the Boltzmann equation for phonon scattering.
In case of purely specular interface scattering, the thermal conductivity is
found to be high in silicon and gallium arsenide nanowires. The thermal
conductivity increases with increasing nanowire' s diameter. In this work
two different models for thermal conducting have been investigated. The
first model solves the Boltzmann equation and finds solutions with the re-
laxation time approximation, and the other is a self-consistent solution of
the Boltzmann equation. The answers in these two solutions are combined.
The results show that the thermal conductivity in Si and GaAs semiconduc-
tor nanowires is reduced nearly 0.21 and 0. 19 respectively, than that of
bulk devices in agreement to the reported data. It is found that the thermal
conductivity of gallium arsenide nanowire is lower than that of silicon nan-
owire and in comparison to recent published data for the Si nanowires with
smaller diameter, it is overestimated and for nanowires with larger diame-
ter is underestimated which could be due to ignoring the optical phonons
decay to acoustic phonons and the effect of surface roughness on the ther-
mal conductivity.
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Boltzmann Equation.
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