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Theoretical study of vortex states to clarify the mechanism of superconductors
having significant spin-orbit coupling
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We studied physical properties related to spin-orbit interaction in

unconventional superconductors under magnetic fields, focusing Sr2Ru04, which was supposed to be a
spin-triplet chiral p-wave superconductor. We evaluated paramagnetic effect of the
superconductivity, considering the degree of freedom of spin and orbital on the Fermi surface from
the first-principles electronic state calculations. We also elucidated the relation between the
relaxation direction and the d vector orientation in the local nuclear magnetic relaxation of NMR in
the vortex state of spin triplet chiral p-wave superconductivity. In the study of low temperature
specific heat and local electronic state in the vortex state, physical properties under magnetic
fields, such as magnetic field orientation dependence and non-magnetic impurity effect, were
theoretically evaluated for some superconducting pairing symmetries.
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