Acknowledgments

I am deeply thankful to Professor H. Kleinert for giving me the opportunity to participate in his
broad and fine-structured spectrum of knowledge that covers almost all fields of physics. It was a
pleasure to be guided safely through the jungle of theoretical physics by his expert advice, brilliant
ideas, and what I would call his ingenious moments, whenever he already forsaw the solution of a
problem before I calculated it. Nevertheless, I had enough free space to develop my own ideas which
we fairly discussed. Following his example, he motivated me to gain insight into different fields of
physical research, ranging from atomic physics and quantum statistics over quantum field theory to
membrane physics. It was just the mixture of his advice and my independent work that made this
cooperation so successful and pleasurable.

I am also highly indebted to Dr. A. Pelster, who kindly integrated me into the work group
and strongly helped me to setup a Ph.D. research program. He initiated our first project which
made it quite easy for me to continue my research without delay. From him I learned innumerable
mathematical tricks being extremely valuable for the daily work with path integrals. We continued
our successful cooperation over the past years, culminating in numerous research projects from several
areas in physics. His motivating kind made it also possible for me to survive times of rather low
progress.

It is also a pleasure to thank Dr. H.-J. Schmidt for our joint project in quantum cosmology®! and
for his support. It was he who introduced me to general relativity and cosmology.

I would also like to thank all members of our research group I enjoyed to learn to know in discussions
and talks. In particular, I thank Dr. B. Kastening for sharing the interest in the systematic graphical
construction of Feynman diagrams and Dr. A. Chervyakov for the interchange of experiences in
establishing a perturbative definition of path integrals.

I am grateful to the other editors of our book Fluctuating Paths and Fields (World Scientific,
Singapore, 2001), Professor W. Janke, Dr. A. Pelster, and Dr. H.-J. Schmidt for giving me the
possibility to participate in this project.

The calculations for the determination of the quantum statistical properties of hydrogen in the
presence of an external magnetic field were very exhaustive and thus I appreciate the correspondence
with Professor J. Cizek and Dr. E. J. Weniger, who supported me with valuable hints and
references to the perturbative treatment of the ground-state properties of hydrogen in magnetic field.
T also thank my esteemed M.S. thesis adviser Professor W. Ebeling as well as my former colleagues
at the Humboldt University, Dr. J. Ortner and Dr. M. Steinberg, for discussions on the finite-
temperature behavior of the system. We had also interesting discussions on this subject with Professor
J. T. Devreese and Professor G. Wunner, whom I would also like to thank.

I am indebted to Professor R. Lipowsky for interesting discussions about membrane and polymer
physics in the mountains of Molveno in the Dolomites. Hints and references as well as the preparation
of the talk I held there about membranes and vesicles influenced my own work in this subject. I also
thank Professor W. Janke for comments about the Monte Carlo simulation procedure he used to
calculate the pressure constants for a stack of membranes.

I deeply appreciate support by the Studienstiftung des deutschen Volkes, in particular I thank

We adiabatically solved the Wheeler-DeWitt equation for the minisuperspace of a strongly anisotropic cosmological
Bianchi type-I model with a minimally coupled massive scalar field. As a main result, we found a period-doupling
bifurcation of the %) function near the cosmological quantum boundary [106].
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