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Electron localization in thermoelectric nanostructures

ABSTRACT: In this talk, | shall present experimental results indicating localization phenomena
in macroscopic tetradymite thermoelectrics with nanostructured characteristics. The fact that
these materials are strong topological insulators has made them main subjects for research in
guantum solid-state physics in the last decade, mainly in the form of thin exfoliated single
crystals, nanoflakes, or thin films. I will show how some of the characteristics typically observed
in that case are translated onto macroscopic objects, provided a nanostructure component is
present in the otherwise bulk material. Some implications for thermoelectric performance have
been determined in preliminary results.

Anderson localization was realized in macroscopic ordered 3D-Bi;Tes nanowire nano-network.
Angle-dependent magnetoresistance measurements showed a unique weak antilocalization
characteristic with a double feature that we could associate with transport along two perpendicular directions dictated by
the spatial arrangement of the nanowires. The observed localization effects could be the reason for enhancing the Seebeck
coefficient observed in the 3D-Bi,Tes nanowire nano-network compared to individual nanowires.

Texturized bulk nanograined Bi.Se; samples resulted in high conductivity due to drastically enhanced mobility, up to 1600
cm?V-1s? at low temperature. The weak antilocalization effect was observed in the magnetoresistance of pressed samples
with different textures, pointing towards surface-like transport channels. The addition of Fe;O4 nanoparticles drastically
increased the conductivity of the samples, and the impact in the localization characteristics was evident at higher Fe;O4
volume fractions. In the studied Bi,Ses samples, adding 5% volume fraction of FesO4 caused zT to increase significantly
from 0.14 to 0.2 at room temperature and a moderate carrier concentration of 2x10%° cm®,
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