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Universal dynamics for the logarithmic Schroédinger equation

We consider the nonlinear Schrodinger equation with a logarithmic nonlinearity, whose sign is such that
no non-trivial stationary solution exists. Explicit computations show that in the case of Gaussian initial data,
the presence of the nonlinearity affects the large time behavior of the solution, on at least three aspects.
The dispersion is faster than usual by a logarithmic factor in time. The positive Sobolev norms of the solution
grow logarithmically in time. Finally, after rescaling in space by the dispersion rate, the modulus of the
solution converges to a universal Gaussian profile (whose variance is independent of the initial variance). In
the case of general initial data, we show that these properties remain, up to weakening the third point (weak
convergence instead of strong convergence).

In the first lecture, we present the model, some of its properties, and state the main results. In the second

lecture, we analyze in details the Cauchy problem, and explicit computations in the Gaussian case. In the
final lecture, we prove the main result. These lectures are based on a joint work with Isabelle Gallagher.
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Critical exponents for higher order dissipative evolution equations

In this course, we will show how to find the critical exponents of global small data solutions for some
higher order evolution equations with a dissipative term and a power nonlinearity of type |u|” or |u, |°.
In the first part of the course, we will investigate the case of o -evolution equations (for instance, the plate
equation and the beam equation are 2-evolution equations), showing how the diffusion phenomenon
influences the critical exponent. In the second part of the course, we will show how to construct dissipative
terms for a general higher order hyperbolic equation, possibly with multiple characteristic roots.
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