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Abstract. Schrödinger-Poisson systems first appeared as the coupling of the Schrödinger’s equation
with a newtonian gravitational potential. Benci and Fortunato [1] studied a system of similar nature
arising from the coupling of Schrödinger’s equation with Maxwell’s equations and, under Dirichlet
boundary conditions, developed a now standard method to deal with this kind of problem. Later,
Pisani and Siciliano [2] treated a Neumann problem for a similar system, where the procedure of
Benci and Fortunato fails. In the present work we treat a modification of the problem studied in
[2] which consists in the addition of a biharmonic term in the second equation (and imposition of
appropriate boundary conditions):

−∆u + qϕu = ωu

−∆ϕ + ∆2ϕ = qu2

in a smooth, bounded domain Ω subject to

u = 0,
∂ϕ

∂n
= h1,

∂∆ϕ

∂n
= h2

on ∂Ω, where h1, h2 are continuous, q ∈ C(Ω), ω ∈ R and
∫

Ω
u2 dx = 1. Motivation for the inclusion

of the biharmonic operator comes from the Bopp-Podolsky electrodynamics, where the equation for
the electric potential is of this form. We introduce a modification to the problem in order to deal
with homogeneous boundary datum, outline the procedure by Benci and Fortunato and point out
why it fails, present a technique to overcome this obstacle and prove the existence of infinitely many
solutions (un, ωn, ϕn) ∈ H1

0 (Ω)× R×H2(Ω).
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