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In this lecture, we debate about the interconnection between thermoelectric

performance and topological insulator nature of chalcogenide-type materials [1,2].

While topological surface states seem to play positive role in the thermoelectric

transport in (nanograined) bulk material, it will be shown that they contribute to

the transport in nanostructures due to their high surface-to-volume ratio. By tuning

the charge carrier concentration, a crossover between a surface-state-dominant

and a Fuchs-Sondheimer transport regime is observed in ALD grown Sb2Te3

layers[3]. Magnetic ordering on the surface of a topological insulator nanowire

could enable room-temperature topological quantum and spintronic devices. In

general, we will discuss about the challenges to synthesize topological insulators

which exhibit an insulating transport behavior at least at low temperatures.

Furthermore, the magneto-thermoelectric transport of Weyl semimetal like HfTe5

and NbP will be presented[4]. We have measured the chiral magnetoresistance in

the Weyl semimetal NbP and detected signatures of the mixed axial-gravitational

anomaly in the transport experiments. This work has stimulated a scientific

discussion about the application of theoretical models from High Energy Physics in

the area of thermoelectric materials. Many of these so-called quantum materials

have been analyzed for thermoelectric applications in previous decades. An

outlook will be given about magnetic doping of topological insulators and Weyl

semimetals.
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