Nonlinear Schrodinger equations in the presence of an ex-
ternal magnetic field: semiclassical limit and other properties
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In this talk, I will present some results about a nonlinear Schrodinger
equations in the presence of an external magnetic field

—(AV +iA)*u + Vu = |ul/?u, in RY.

Here A : RV — R¥ is the magnetic potential, and the magnetic oper-
ator is defined as

—(hV +iA)*u = —h*Au — 2ihA - Vu — ihV - Au + |Au.

First of all, T will consider this equation in R? (but this could be
extended) when V' and A satisfy some cylindrical symmetry proper-
ties. Under those assumptions, we can find a symmetric solution uy
which concentrates on a circle (due to the cylindrical symmetry) at the
semiclassical limit A — 0. Moreover, the radius of that circle depends
on V and A, unlike the previous results in the literature, where they
found that the location of the concentration was only driven by V.

Next, I will restrict myself to the linear magnetic potentials (or equiv-
alently to constant magnetic fields), and study some uniqueness, sym-
metry and decay properties of the groundstate when A is small (in
that case, we can use the known properties of the limit problem with

A=0).



