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Study of spin-orbit coupling effects on superconducting and superfluid properties
in spatially inhomogeneous enviroments
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Electrons and atoms are the elementary particles in solids and liquids. They have
spin and orbital degrees of freedom which are respectively relevant to magnetic properties and particle
distributions and flows such as the electronic current. In this research project, we discussed effects of
the coupling between spin and orbital degrees of freedom on superconducting and superfluid properties at
system surfaces and domain boundaries. It was found that in non-centrosymmetric superconductors
possessing crystal domains with opposite signs of the spin-orbit coupling, the upper critical field is
enhanced at the domain boundary. We also showed that in superfluid 3He confined in small size containers,
a stripe structure is induced due to the surface scattering effects and the internal degrees of freedom
of the order parameter which are characteristic of the spin-orbit coupled superfluid 3He.
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