Acknowledgements

My sincere gratitude goes to Prof. Dr. D. Vollhardt for proposing challenging and rewarding subjects for my thesis, for numerous fruitful discussions, continuing support, and for creating a stimulating environment at the forefront of science.

A am also indebted to Prof. Dr. Peter van Dongen for making himself available whenever I needed a competent partner for discussions. Our increasingly close collaboration, his advice, and his encouragement are deeply appreciated.

I thank Prof. Dr. A. Kampf for his interest in my work and for helpful suggestions regarding the optical conductivity. I am grateful to PD Dr. Ralf Bulla for his insisting criticism against not fully thought-out ideas and to PD Dr. Stefan Kehrein for his openness to serious discussions of fundamental problems. I thank Dr. Karsten Held, Dr. Jan Schlipf, Dr. Marcus Kollar, and Dr. Martin Ulmke for their friendship and for numerous instructive and inspiring discussions. My time in Augsburg would have been less enjoyable and less productive without Dr. Philipp Brune, Dr. Walter Hofstetter, Dr. Matthias Vojta, Dr. Theo Costi, Dr. Bruce Normand, Dr. Corine Roth, and Georg Keller. I have profited from scientific exchange with Dr. Krzysztof Byczuk and Prof. Dr. Václav Janiš and from the collaboration with Dr. Igor Nekrasov. Thanks are also due to Ralf Utermann, Dr. Markus Zahn, Dr. Robert Schulz, and Dr. Ulrich Schneider, for a common good time as system administrators. Last, but not least, Matthias Hense, Martina Herold, and U. Öttl contributed to the good atmosphere in Augsburg.

I thank PD Dr. Reinhard Noack for his enjoyable company, for countless valuable scientific, political, and social discussions, and for his contributions in building up the IT infrastructure in Mainz. I am grateful to Carsten Knecht for our fruitful collaboration and for his total commitment to the research carried out under my guidance. I also enjoyed the interaction and common lunches with Dr. Thomas Schauerte, Markus Himmerich, Markus Lippert, and E. Helf.

The research presented in this thesis has significantly profited from earlier experience won at the UIUC, in particular from my interaction with Prof. Dr. David Ceperley, Prof. Dr. Richard Martin, Dr. John Shumway, and Dr. Burkhard Militzer.

My research stay with Prof. Dr. Mark Jarrell in Cincinnati has been a unique experience. I am deeply grateful for his hospitality, for the training in advanced aspects of quantum Monte Carlo and maximum entropy methods, and for our continuing collaboration. I also thank Dr. Carey Huscroft for illuminating discussions.

Useful discussions on the optical conductivity are acknowledged with Prof. Dr. Jim Freericks, Prof. Dr. David Logan, and Prof. Dr. A. J. Millis. I have profited from numerous scientific exchanges with Prof. Dr. Gabriel Kotliar, Prof. Dr. Florian Geb-