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    Abstract:
      Superconducting and superfluid states with spatially varying order parameters not only expand the general class of collective phenomena but also give a new insight into properties of  a many-particle state. One such example is a vortex state in superconductors, that has had a tremendous impact on technology and fundamental science. Another inhomogeneous superconducting state that has been predicted a long time ago is Fulde-Ferrell-Larkin-Ovchinnikov (FFLO) state in singlet superconductors subjected to a magnetic field that interacts with electrons' spins. The competition between superconducting condensate and magnetism favors formation of a non-uniform state. Such state has not been yet conclusively observed in experiment but recently there was a revival of this topic in 115 material CeCoIn5. I will discuss the properties of this state in d-wave superconductors, and their relation to experiment. Also I will describe a class of  non-uniform states that can be viewed as  "orbitally-driven" analogue of FFLO state. Such states should spontaneously appear  in thin superfluid and superconducting films that force strong confinement on the condensed state.
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