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Development of new high-performance thermoelectric conversion materials using
dislocations in topological insulators

Edagawa, Keiichi

2,800,000

Bi-Sb
Bi-Sb Pb-(Bi ,Sh)-Te Bi,Sb

We experimentally investigated the theoretically predicted dislocation
conduction in Bi-Sb topological insulator (T1). We grew single crystals of Bi-Sb by unidirectional
solidification under a controlled temperature gradient. Then, we plastically deformed the crystals
to introduce dislocations. High-density dislocations with the Burgers vector satisfying the
conductivity condition were introduced, which were dominantly of the ed?e type. We performed
conductivity measurements for undeformed and deformed samples. The results for the deformed samples
in different orientations, parallel and perpendicular to the edge components of dislocations, showed

excess conductivity due to dislocation conduction, which can be attributed to the formation of 1D
propagating states along dislocations in the 3D TI.

We also fabricated Pb-(Bi,Sb)-Te TI crystals with various Sb molar ratios, and performed a
systematic study of their transport properties. We succeeded in improving bulk insulation.
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