Nonlinear dynamics of the Schrodinger equation with
periodic boundary conditions

Emanuele Haus

In this course I will present some ideas and results concerning the dynamics
of semilinear Schrédinger equations with periodic boundary conditions, of the
form

i0pu(t, r) = —Agu(t, z) + [u[*Pu(t, z), reTd d=1,2

where T := R/(27Z) and p is a positive integer.
I will mainly focus on the existence of two types of solutions:

1. Solutions with a recurrent behavior, exhibiting a periodic or quasi-periodic
exchange of energy between several Fourier modes, as studied in [2,7,8].

2. Unstable solutions that undergo a large growth of Sobolev norms, like the
ones constructed in [1,3-6].

These two types of solutions have a common feature: even if their amplitude is
small, they display a genuinely nonlinear behavior, deviating significantly from
the dynamics of the free Schrédinger equation.
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