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Abstract

A nonlinear Schrödinger equation which models a light beam propagating
in a saturable medium may present a sign changing potential in the linear
term and lead to a semilinear elliptic equation in RN with a potential that
has a negative part. This class of problems in which the potential is not
strictly positive has not been deeply explored so far. Our goal is to tackle
this problem and show the existence of a nontrivial solution for

−∆u + V (x)u = f(u) in RN ,

N ≥ 3, with a continuous and non-periodic potential V which changes sign,
with an asymptotic limit V∞ > 0 at infinity and a function f asymptotically
linear at infinity. The existence of a solution is established employing spectral
theory, a classical linking theorem and interaction between the above problem
and translated ground states solutions of the limit problem.
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