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Theoretical study aiming to detect and control Majorana quasiparticles in
topological superconductors
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We theoretically investigated superconductivity in topological materials and
their Majorana quasiparticle excitation, on the basis of symmetry consideration and numerical
solution of the Bogoliubov-de Gennes equation and gap equation. In particular, we pointed out that
recently discovered superconducting anti-perovskite material Sr3SnO can be a novel topological
superconductor characterized by large winding number. It was also shown that iron-based
superconductors can have a variety of Majorana quasiparticles protected by crystalline symmetry,
such as Majorana quartet, Majorana flat band, and Moebius surface states. In addition, we studied
the nodal line semimetal phase in photonic crystal system.
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