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We developed theory of topological superconductors.

First, we presented theory of the Andreev bound states for general odd—parity superconductors with
multiple orbital degrees of freedom. Interesting relations between topology of the Fermi surface and
the Andreev bound states were revealed.

Second, correspondences between topological invariants of bulk superconductors and the Andreev bound
state on edges were studied. We introduced a new topological number which enables us to characterize
time-reversal invariant Majorana fermion on an edge of a special kind of noncentrosymmetric
superconductors.

Finally, anovel realization scheme to realize Majorana fermion in s—wave superconductors/superfluids
was given. Taking into account the Rashba spin-orbit interactions and Zeeman filed, we showed that
Majorana fermion and non—-Abel ian anyon are possible even for s—wave superconductors for the first time.




