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Abstract

Condensation temperature of bosons for the quartic confining potential and
ground state geometry of binary condensates.
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We calculate the critical temperature $T_c$ of non-interacting bosons,
including the effect of finite boson number, at which normal to BEC
transition occurs for the quartic confining potential. For two species
BECs (TBECs), we show that the ground state interface geometry in the
phase separated regime undergoes a smooth transition from planar to
ellipsoidal to cylindrical geometry. This occurs for condensates with
repulsive interactions as the trapping potential is changed from prolate
to oblate. The correct ground state geometry emerges when the interface
energy is included in the energy minimization, whereas energy
minimization based on Thomas-Fermi approximation gives incorrect
geometry. We also examine WKB approximation to calculate $p$-wave
scattering length which describes the low energy scattering properties of
identical fermions.



