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Quantum transport equation snd its application to ultracold atomic system
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We derived the quantum transport equations for ultracold atomic systems without
condensate from the formulation of nonequilibrium processes based on quantum field theory, and solved
them numerically. It is shown that the imaginarK part in the self-energy is essential for relaxation of
the system to equilibrium, and that the non-Markoffian property decelerate nonequilibrium processes.

In order to describe a nonequilibrium process involving condensation, we have established a new
formulation of zero modes associated with a spontaneous breakdown of symmetry for a finite-size systems,
for which the conventional Bogoliubov approximation is legitimate. The new formulation is applied to a
system of a dark soliton in a condensate, or to the alpha-cluster model in nuclear physics, giving us new
interpretations of the phenomena.
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