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global well-posedness for a critical perturbation of

the nonlinear Schrödinger equation.

Adán J. Corcho∗ & Filipe Oliveira†, & Jorge Drumond Silva‡

We consider the initial value problem for the Schrödinger-Debye system (SD), which appears in nonlinear optics:




iut + 1
2∆u = uv, t ≥ 0, x ∈ RN (N = 1, 2, 3)

µvt + v = λ|u|2, µ > 0, λ = ±1,

u(x, 0) = u0(x), v(x, 0) = v0(x),
(0.1)

where u = u(x, t) is a complex-valued function, v = v(x, t) is a real-valued function and ∆ is the Laplacian operator
in the spacial variable.

We present recent global well-posedness results for the SD system with p = 2 (physical case), in the energy
space H1 × L2 and critical dimension n = 2. In particular, we show that, unlike the corresponding limiting model
(µ → 0) Cubic Nonlinear Schrödinger equation (CNLS):

iut +
1
2
∆u = λu|u|2 (0.2)

the SD system is globally well-posed in the focusing case (λ = −1), without smallness assumption on the initial
data.
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[1] c. besse and b. bidégaray, Numerical Study of Self-Focusing solutions to the Schrödinger-Debye system,
ESAIAM: M2AN, 35, 35-55, 2001.
[2] a. j. corcho and f. linares, Well-Posedness for the Schrödinger-Debye Equation, Contemporary Mathe-
matics, 362, 113-131, 2004.
[3] a. j. corcho and c. matheus, Sharp Bilinear Estimates and Well-Posedness for the 1-D Schrödinger-Debye
System, Differential and Integral Equations, 22, 357-391, 2009.
[4] g. fibich and g. c. papanicolau, Sel-focusing in the perturbed and unperturbed nonlinear Schrödinger in
critical dimension, SIAM J. Appl. Math., 60, 183-240, 1999.
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