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Analysis for inhomogeneous Bose-Einstein condensate system including quantum
fluctuation of zero-mode
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The purpose of this study is to elucidate the physical phenomenon in which
the quantum fluctuation of zero mode is important. During the research period, we have conducted
research on zero-mode quantum fluctuations for the two-component Bose-Einstein condensation, the
polaron realized by the cold atomic systems, the alpha condensation state of the nucleus, and the
driven-dissipative excitonic condensation. We have shown that the two-component condensed system and

the alpha condensed system are promising systems in which zero-mode quantum fluctuations appear
prominently during this study period. We also succeeded in deriving the basic equations that form
the basis for analyzing zero-mode quantum fluctuations for polaron and driven-dissipative
condensates.
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