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The nonlinear Schrödinger equation with white noise dispersion.

Abstract :
The following nonlinear Schrödinger equation with white noise dispersion is a model used

in the context of optical fibers with random dispersion:{
idu+ β̇o∆u+ |u|2σu = 0, x ∈ Rd,
u(0) = u0.

Here β̇ is a white noise in time. (In practical σ = 1.)
We show how Strichartz type estimates can be proved on the linear part of the equation and

explain how these can be used to prove existence and uniqueness results for this equation. For
general dimension d, we can treat the same exponents as in the classical deterministic theory
and obtain global existence in L2(Rd) or H1(Rd) for σ < 2/d.

In dimension d = 1, we are able to improve the Strichartz estimate and to prove global
existence and uniqueness in the critical case σ = 2. This shows that the white noise dispersion
prevents the formation of singularities.

Moreover, we give some results on the derivation of this equation. More precisely, we show
that this equation can be obtained as the limit of the following equations iduε +
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∆uε + |uε|2σuε = 0,

uε(0) = u0,

where m is a random variable satisfying classical mixing properties.
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