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Search for topological phase transition induced by broken inversion symmetry
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We have fabricated artificial superlattices using heavy-fermion
superconductors to control topological phase transition and to create exotic superconducting state
by artificially introducing broken inversion symmetry. In CeColn5/YbColn5/YbRhIn5 tricolor
superlattice, global inversion symmetry breaking is artificially introduced in two-dimensional heavy

fermion superconductors. We found an anomalous enhancement of the upper critical field at low
temperature, suggesting the appearance of a new high-field superconducting phase, which has been
theoretically predicted in superconductors without inversion symmetry. In superlattices comprised
of heavy-fermion superconductor CeColn5 and antiferromagnet CeRhIn5, pairing interaction is largely
enhanced by injecting the antiferromagnetic fluctuations into superconducting layer from adjacent
antiferromagnetic layer through the interfaces.
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