Preface

Physical theories, while devised to model a particular range of phenomena, are
evidently linked in a hierarchical fashion. It is this structure which keeps fascinat-
ing me. In statistical mechanics, my scientific home-town, the link between atomic
and macroscopic properties is one central issue. There we are taught that the emer-
gence of a more restricted theory from a more general one has a richer structure
than merely letting some parameter tend to infinity. I understood at some point, by
accident, that similar issues appear in the dynamics of classical charges coupled to
the Maxwell field. Since I could not find a satisfactory discussion in the literature,
I decided to write up my own account. The theory so covered is the classical elec-
tron theory, a subject which is commonly regarded as settled with some modest
revival through astrophysical applications. On the other hand, the quantized ver-
sion of this theory is more lively than ever through the amazing advances in atomic
physics and quantum optics. It thus seemed to me a welcome opportunity to expand
my enterprise and to cover also nonrelativistic quantum electrodynamics, stressing
its classical counterpart more than is done usually.

The research which has led to this book goes back about seven years and in
part much longer. I am grateful for the constant help from my collaborators Volker
Betz, Brian Davies, Rolf Diimcke, Detlef Diirr, Christian Hainzl, Masao Hirokawa,
Fumio Hiroshima, Frank Hovermann, Matthias Hiibner, Valery Imaikin, Sasha
Komech, Markus Kunze, Joel Lebowitz, J6zsef Lorinczi, Robert Minlos, Gianluca
Panati, and Stefan Teufel. In this list I also include Michael Kiessling for many
illuminating observations. In addition I thank him for a careful reading of a draft
of the book.

As the project expanded I received comments, criticisms, remarks, and ques-
tions which in their total sum shaped my understanding of the subject and the way
things were written down eventually. All I can do here is to deeply thank Robert
Alicki, Asao Arai, Volker Bach, Gernot Bauer, Jens Bolte, Thomas Chen, Stephan
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De Bievre, Jan Derezifiski, Thomas Erber, Laszl6é Erdos, Raffaele Esposito, Jiirg
Frohlich, Luigi Galgani, Christian Gérard, Shelly Goldstein, Vittorio Gorini,
Marcel Griesemer, Vojkan Jaksi¢, Caroline Lasser, Elliott Lieb, Michael Loss,
Claude-Alain Pillet, Mario Pulvirenti, Markus Rauscher, Luc Rey-Bellet, Fritz
Rohrlich, Wolfgang Schleicher, Michael Sigal, and Hong-Tzer Yau. In addition,
I appreciate the help with the figures from Patrik Ferrari.

This book is dedicated to my parents in deep gratitude for a wonderful child-
hood. My father furnished stability and my mother cared for the three boys, en-
couraging our curiosity to learn about the marvellously complex world around us.
This gift constitutes a lasting source of joy.

Herbert Spohn

Miinchen
May 2004
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