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(1) We determined the superconducting phase diagram of Sr2Ru04 in the magnetic
field with the use of the microscopic theory based on the three-orbital Hubbard model. We showed a

variety of superconducting phases in the c-axis magnetic field. In particular, the chiral-11 phase is a
skyrmion lattice phase consisting of the fractional quantum vortices. (2) We showed the magnetoelectric
effects and exotic superconducting phases in locally noncentrosymmetric systems. (3) We investigated the
nematic-chiral superconducting state in URu2Si2 and predicted structural transitions in vortex lattice.

(4) We showed that the superconducting phase in locally noncentrosymmetric system is a topological
superconducting phase protected by mirror symmetry.
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