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Multiscale Analysis of Thermoelectric Properties of Carbon Nanotubes
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A network structure of carbon nanotubes (CNTs) can be used as a flexible

thermoelectric material because thermal conductivity decreases at CNT-CNT boundaries. In this study,

it was revealed that when fullerenes are encapsulated within a CNT, a radial strain with a
periodicity of approximately 1 nm is induced, and carbon atoms constituting the CNT vibrate
according to the new periodicity. This phenomenon, known as the zone folding effect, has the effect
of suppressing thermal conductivity by controlling the wave nature of atomic vibrations. This effect

not only improves thermoelectric efficiency but also suggests the possibility of observing atomic
vibrations exhibiting phenomena similar to optical interference effects. It is anticipated that the
observation of new physical phenomena using fullerenes-encapsulated CNTs will be possible.
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