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The nonlinear Schrödinger-Poisson system

(NSP)

{
−∆u+ λu+ φu = |u|p−1u, x ∈ R3,
−∆φ = u2, x ∈ R3,

has been studied by several authors in relation to existence, nonexistence, multiplicity and be-
haviour of the solutions in the semi-classical limit, showing significant mathematical features
which are not shared with nonlinear Schrödinger type equations. In the variational setting, the
occurring lack of compactness phenomena are sensitive to both λ and p, and the scenario becomes
interestingly rich when replacing the Laplacian with a fractional Laplacian and/or considering the
effect of weight functions.
In my talk I will discuss some of these phenomena paying particular attention to decomposition
properties, in the spirit of the celebrated Brezis-Lieb lemma. Reference will be made to the papers
listed below.
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