
XII Summer Workshop in Mathematics - UnB

Existence of solutions for a nonlinear Schrödinger equation
coupled with the Maxwell’s equations

Susane Gontijo de Jesus (susane_gontijo@hotmail.com)
Universidade Federal de Goiás

Abstract. We seek to make a more detailed study of most of the ideas and results set forth in
David Ruiz’s [2]. For this, the following system of partial differential equations in R3 was considered−∆u+ u+ λφu = up−1

−∆φ = u2, lim
|x|→∞

φ(x) = 0
(1)

where ∆ is the Laplacian operator, λ > 0 is a real parameter and p ∈ (2, 6). The system (1) is
obtained by coupling a nonlinear Schrödinger equation with Maxwell’s equations of electromagnetism
(see [1] and references therein).

As the name suggests, the article deals with the Schrödinger-Poisson equation, which is a combi-
nation of two know equations: a Schrödinger equation - basis of quantum mechanics - and a Poisson
equation, where a nonlinear place term up (or more often f(u)) has been added to this equation.
These nonlinear terms are often used in the Schrödinger equation to model an interaction between
particles. We give existence and nonexistence results, depending on the power p and parameters λ.
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