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New approach of thermoelectric research of chalcogenide superlattices
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Quantum anomalous Hall effect (QAHE), which generates dissipation-less edge
current without external magnetic field, is observed in magnetic topological insulators such as
Cr-doped (Bi,Sh)2Te3. The QAHE emerges when the Fermi level is inside the magnetically induced gap
around the original Dirac point of the surface state. By introducing the rich-Cr-doped thin (1 nm)
layers at the vicinity of both the surfaces based on non-Cr-doped (Bi,Sb)2Te3 films, we have
succeeded in observing the QAHE up to 2K. The improvement in the observable temperature achieved by
this modulation-doping appears to be originating from the suppression of the disorder in the surface
state interacting with the rich magnetic moments. Such a superlattice designing of the stabilized
QAHE may pave a way to dissipation-less electronics based on the higher-temperature and zero
magnetic-field quantum conduction.
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