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This research aimed at the realization of interlayer exciton condensation in

closely spaced double layers of three-dimensional topological insulators, where the electrons and
holes of two-dimensional topological surface states are separated. We fabricated nano-devices of
double layers of BiShTeSe2 topological insulators, which possessed an ideal two-dimensional Dirac
band in the bulk band gap. And we tried to tune independently electron and hole carriers of the
surface Dirac band in the double layers by gate voltage. In addition, towards exploring magnetic
excitons, we revealed that magnetic properties of ferromagnetic Cr2Ge6Te6 and antiferromagnetic Crl3
strongly depended on their stacking structures.
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