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Heat conduction analysis on nanostructured bulk thermoelectric materials from
first principles

Shiga, Takuma
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In order to realize high-performance thermoelectric materials, we have

developed the method calculating phonon transport spectra inside a material and at an interface, and

obtained a guidance of structuring for effectively reducing phonon transports contributing to
overall heat conduction. As for the manipulation of heat conduction utilizing wave nature of
phonons, we have evaluated impacts of interference and resonance by nanostructured interface on the
reduction of thermal conductivity by means of phonon-wave packet and atomistic Green"s function
methods. Besides this, we performed molecular dynamics simulations to estimate phonon coherence
length, which is important length scale in structural control utilizing wave nature of phonons. As
results, we identified that, similar with phonon mean free path, coherence length is strongly
dependent on frequency and widely distributed from 1 to 100 nm.
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