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We studied a model that describes a wave propagation in a one-dimensional
linear medium containing a narrow strip of nonlinear material, where the nonlinear strip is assumed
to be much smaller than the typical wavelength. This model is used, for example, a wave propagation
in nanodevices. We showed that for a large non linearity (called mass super critical), if the
initial energy is below the energy of the ground state, the solution scatters in the energy class.
Moreover we investigated the asymptotic distribution of the quantum walk associated with this
nanodevice model.

On the other hand, we considered the Gross-Pitaevskii equation at positive temperature, where the
temperature effect is described by a dissipation and white noise in the equation. We showed that the
system converges exponentially to the Gibbs equilibrium as times goes to infinity, in one spatial

dimension.
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