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Dynamics of the Gross-Pitaevskii equation and related problems

Fukuizumi, Reika
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The Gross-Pitaevskii equation perturbed by (only temporal) white noise is
considered. In particular, we analyzed the modulation parameters in a stable vortex solution and we
estimated how long those modulation parameters can have a meaning compared to the noise, that is, how
long the stable vortex input initially can persist its form compared to the strength of the noise. On the
other hand, with the use of semi-classical technique, we justified the approximation of the wave function
of the Gross-Pitaevskii equation trapped in a periodic potential via the solution of the associated
discrete nonlinear Schroedinger equation. As an application of this approximation, we showed the
localization of the wave function even if defocusing nonlinearities are considered.
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