NLS ground states on graphs

Riccardo Adami^∗, Enrico Serra^†, Paolo Tilli

Dipartimento di Scienze Matematiche “G.L. Lagrange”, Politecnico di Torino Corso Duca degli Abruzzi, 24, 10129 Torino, Italy

Abstract

We investigate the existence of ground states for the subcritical NLS energy on metric graphs. In particular, we find out a topological assumption that guarantees the nonexistence of ground states, and give an example in which the assumption is not fulfilled and ground states actually exist. In order to obtain the result, we introduce a new rearrangement technique, adapted to the graph where it applies. Owing to such a technique, the energy level of the rearranged function is improved by conveniently mixing the symmetric and monotone rearrangement procedures.

AMS Subject Classification: 35R02, 35Q55, 81Q35, 49J40, 58E30. Keywords: Minimization, metric graphs, rearrangement, nonlinear Schrödinger Equation.

1 Introduction

In this paper we investigate the existence of a ground state for the NLS energy functional

(1) E(u, G) = 1 2 ‖u^′‖^2_L2_{(G)} − 1 p ‖u‖^p_{Lp(G)}

with the mass constraint

(2) ‖u‖^2_L2_{(G)} = μ,

where μ > 0 and p ∈ (2, 6) are given numbers and G is a connected metric graph.

∗Author partially supported by the FIRB 2012 project “Dispersive dynamics: Fourier Analysis and Variational Methods”.

†Author partially supported by the PRIN 2012 project “Aspetti variazionali e perturbativi nei problemi differenziali nonlineari”.