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Abstract

In this thesis, which comprises four research papers, two operators in mathe-
matical physics are considered.

The former two papers contain results for the Schrödinger operator with an
Aharonov-Bohm magnetic field. In Paper I we explicitly compute the spectrum
and eigenfunctions of this operator in R2 in a number of cases where a radial
scalar potential and/or a constant magnetic field are superimposed. In some
of the studied cases we calculate the sharp constants in the Lieb-Thirring
inequality for γ = 0 and γ ≥ 1.

In Paper II we prove semi-classical estimates on moments of the
eigenvalues in bounded two-dimensional domains. We moreover present an
example where the generalised diamagnetic inequality, conjectured by Erdős,
Loss and Vougalter, fails. Numerical studies complement these results.

The latter two papers contain several spectral estimates for the Heisenberg
Laplacian. In Paper III we obtain sharp inequalities for the spectrum of the
Dirichlet problem in (2n + 1)-dimensional domains of finite measure.

Let λk and μk denote the eigenvalues of the Dirichlet and Neumann
problems, respectively, in a domain of finite measure. N. D. Filonov has proved
that the inequality μk+1 < λk holds for the Euclidean Laplacian. In Paper IV we
extend his result to the Heisenberg Laplacian in three-dimensional domains
which fulfil certain geometric conditions.

Keywords
spectral theory; Schrödinger operator; magnetic field; Aharonov-Bohm; Lieb-
Thirring; diamagnetic inequality; Heisenberg group; Heisenberg Laplacian;
hypoelliptic

http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-4578

