Preface

This book explains how to describe quantum effects in mesoscopic systems by
semiclassical methods. These methods combine on the one hand concepts of
classical mechanics as classical trajectories and on the other hand of quantum
mechanics as interference effects. By this they are especially suited to describe the
transition region between the macroscopic and the microscopic world, i.e. the
mesoscopic regime. Within the semiclassical framework classical orbits alone can
lead to a basic understanding of quantum effects, e.g. of quantum spectra. However
for a full understanding quantum interference between different paths need to be
taken into account. These attracted huge interest during the last years. We thus
want to review here the most important developments and present recent advances.

The content of this book originates from my Ph.D. thesis Semiclassical
Approach to Mesoscopic Systems: Classical Trajectory Correlations and Wave
Interference at the Institute for Theoretical Physics at the University of
Regensburg in 2011. This work was supervised by Prof. Klaus Richter. Him I
would like to thank for his guidance and encouragement during the last years.

I am grateful to some colleagues in Regensburg with whom I had the pleasure
of discussing several topics of semiclassics: Inanc Adagideli, Marcus Bonanca,
Tobias Dollinger, Christopher Eltschka, Arseni Goussev, Martha Gutiérrez, Tobias
Kramer, Jack Kuipers, Cyril Petitjean, Peter Schlagheck, Gregor Tanner and
Juan-Diego Urbina. Furthermore I enjoyed the fruitful discussions with other
members of the quantum chaos community during their visits in Regensburg or at
workshops and conferences especially with Jens Bolte, Piet Brouwer, Stefan
Heusler, Philippe Jacquod, Sebastian Miiller, Dima Savin, Martin Sieber and
Robert Whitney to mention just a few.

I want to thank Jack Kuipers for proof reading this book and commenting on it
and Tobias Dollinger, Christopher Eltschka and Juan-Diego Urbina for critically
reading different parts of it.

Furthermore I am grateful to Prof. Frank Steiner for recommending the pub-
lication of this book and his suggestions to improve the presentation and Ute
Heuser and Jacqueline Lenz from the Springer Verlag for the editorial guidance.
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The results presented in this book were obtained at the Institute for Theoretical
Physics of the University of Regensburg. In this context I acknowledge financial
support by the DFG-Graduiertenkolleg “Nonlinearity and Nonequilibrium in
Condensed Matter”.

Finally I thank my family and especially my parents for their generous support
and encouragement.

Regensburg, August 2011 Daniel Waltner



2 Springer
http://www.springer.com/978-3-642-24527-5

Semiclassical Approach to Mesoscopic Systems

Classical Trajectory Correlations and Wave Interference
Waltner, D.

2012, ¥, 182 p., Hardcowver
ISEM: 978-3-642-24527-35





