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Topological Excitations in Quantum Condensates with Complex Order Parameters
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Vortices in superfluid 3He-B under magnetic field were analyzed and phase
diagram of various vortices were obtained as a function of pressure and magnetic field for example.
Half-quantum vortices in 3He-A was analyze in the slab geometry. Link structure with arbitrary Hopf
charge was obtained in the polar phase of F=1 BEC in a 3-d trap by manipulating the quadrupole field

and uniform axial magnetic field as functions of time. The 3-d skyrmions in the cyclic and the
biaxial nematic phases of F=2 BEC were analyzed. Analogue gravity associated with superfluid and
Yang-Mills field was analyzed in a curved spacetime. It was shown that an average over unitary group
manifold can be replaced by an average of a finite set of points in the unitary group (unitary
t-design).
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