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Preface

This thesis is a selection of my most notable works, performed during my time
at the Universität Konstanz, in the Quantum Transport Group, supervised
by Prof. Wolfgang Belzig. The thesis has a short introduction, outlining the
most important formulas and laws that are necessary to follow the main work.
This introduction is not intended to be a complete derivation of all theories
used in the work, but rather should give an overview and provide references
to more detailed sources. The main work, starting from chapter 2, consists
of papers that are published (chapters 41 and 52), submittet 3 (chapter 2)
and are under development (chapters 3 and 6). Thus, each chapter contains
a separate abstract and introduction to the special topics discussed in it, and
notations are not necessarily consistent among chapters. The articles are not
included in chronological but in a logical order, chosen by the author, and
are not identical with the published version. This ordering scheme was used,
mainly to underline connections between chapters.

In addition to Prof. Belzig provided supervision and strong contribution
to this research, it is important to recognize, that parts of this thesis were
developed in collaboration with Prof. Matthias Eschrig, Prof. Elke Scheer
and PD Detlef Beckmann (and their respective group members). The latter
two contributors are mentioned at the corresponding places. M. Eschrig was
a key collaborator and second author of the papers that are the basis for
chapter 4 and 5 and was in addition part of discussions about the work in
chapter 2. He thus has a highly valuable and quite extended contribution to

1P. Machon, M. Eschrig, and W. Belzig, Phys. Rev. Lett. 110, 047002 (2013).
2P. Machon, M. Eschrig, and W. Belzig, New Journal of Physics 16 (2014) 073002.
3P. Machon and W. Belzig, arXiv:1502.05567 (2015).
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ii Chapter 0. Preface

the present thesis. Since it is not possible to separate in detail which word
was written by whom without altering the internal logic of this work, I will
instead outline the biggest contributions of M. Eschrig in this thesis that
were not produced by myself. These points and the associated sections of
this thesis are listed below:

• The derivation of the extended dirty limit tunnel boundary condition
(after first together realizing and correcting the issues in [1], what can
in an equivalent formulation be found in the corresponding erratum).

• The derivation of the clean limit current contributions and the core
program to calculate them.

• Section 4.7.1 that describes in detail the processes in the clean limit.

• The pictures in section 4.7.5 that compared all different formulations
of the nonlocal thermopower in the clean limit, all in chapter 4.

• The analytical proof of Onsagers symmetry in the clean limit (sec-
tion 4.7.2) were calculated together, first written by me, and finished
together.

• In addition M. Eschrig and W. Belzig had the basic ideas for chapter 4
and both strongly contributed to the development of the proposed ex-
periment in chapter 5, while W. Belzig of course had this strong con-
tribution in all parts of this thesis.

To conclude this preface, I would like to mention that this thesis contains
both, analytical and numerical parts. All analytical calculations where done
exclusively for this thesis. Also all numerical programs that where used
in this thesis, have been developed from scratch solely by the author and
the aforementioned contributor. The developed numerical simulations are
dependent upon the following open source libraries: lapack, blas, quadpack
4 and mpi, and on a root finding algorithm based on Brent’s method, that
was found on the netlib (www.netlib.org).

4... that needed a bugfixing done by myself.
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