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Abstract. This work is motivated by the study of time-reversed waves in random media
under the paraxial approximation [1, 2]. It is devoted to the asymptotic analysis of the
Wigner transform of solutions Ψε

1(t, x), Ψε
2(t, x) of the (random) Schrödinger equations
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with suitable initial conditions, where the random potentials V ε1 (t, x), V ε2 (t, x) are sta-
tistically correlated and ε, θ are small parameters. Different regimes are considered by
suitably scaling the potentials and controlling the decay of θ = θ(ε) as ε→ 0.

In this context, the Wigner transform [6]
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can be averaged in order to obtain the wave field correlations in phase space [3] Therefore,
the asymptotic properties of the averaged Wigner transform, as ε→ 0, provide relevant
information about the wave behavior in the corresponding regime.

It appears that, under suitable assumptions on the random potentials, the limiting
Wigner transform is self-averaging, in the sense that its limiting (probabilistic) law is
deterministic. Furthermore, it satisfies the kinetic equation

∂W
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with the corresponding limiting initial condition. Depending on the asymptotic regime
the operator Lp corresponds to a diffusion-reaction or a non-local scattering in the fre-
quency domain. This generalizes some of the results obtained in [1, 3, 4].

The analysis uses the perturbed test function and averaging methods (see [5]) in a
functional-analytic spirit as in [4].
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