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Preface

This book is the result of our endeavour to give a comprehensive presentation of

the theory of automorphic representations and the structure of Fourier expan-

sions of automorphic forms with a particular emphasis on adelic methods and

Eisenstein series. Our intention is also to open up a channel of communication

between mathematicians and physicists, in particular string theorists, interested

in these topics. Many of the results presented herein exist already in the literature

and we beneûted greatly from [447, 116, 291, 292, 569, 164, 290, 598, 599]; our

exposition diûers, however, from these references in the selection of material

and also in highlighting the connection to theoretical physics. Several new

results and examples are included as well; in particular, we provide many

techniques for working out aspects of the Fourier expansion of Eisenstein series

and studying automorphic representations of small functional dimension.

This book is divided into three parts:

Part One Automorphic Representations

contains the mathematical backbone of the book, includ-

ing adeles, Lie theory, Eisenstein series, automorphic

representations, Fourier expansions and Hecke theory

Part Two Applications in String Theory

contains the salient features of string theory to understand

the way automorphic forms and representations arise;

including scattering amplitudes, perturbative and non-

perturbative aspects and supersymmetry

Part Three Advanced Topics

contains a mix of topics from mathematics and physics,

often situated at the interface and highlighting ideas and

open problems that can or should be transferred from one

field to the other

Many chapters in Part One and Part Two contain sections that are marked

with an asterisk and these are more advanced and not strictly necessary for the
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Preface

development of the theory. Part Three as a whole is advanced by deûnition

and includes many appetisers for current research.

Section 1.4 contains a detailed reader9s guide to this book and we refrain

from duplicating this summary here. The labelling of theorems, deûnitions,

propositions, remarks and examples is done within each chapter without

reference to the (sub)section they are in. Two separate lists, one for examples

and one for everything else, are provided at the beginning of the book.

Our understanding of the material presented here was greatly facilitated by

numerous discussions with colleagues both from the mathematics community

and from the string theory community. We are especially indebted to Guillaume

Bossard, David Ginzburg, Joseph Hundley, Stephen D. Miller, Hermann

Nicolai, Bengt E.W. Nilsson and Boris Pioline for many clarifying and

stimulating discussions and collaborations over many years.

In addition, we gratefully acknowledge the exchanges with Olof Ahlén,

Sergei Alexandrov, Marcus Berg, Robert Berman, Benjamin Brubaker, Daniel

Bump, Lisa Carbone, Martin Cederwall, Brian Conrad, Thibault Damour,

Eric D9Hoker, Dennis Eriksson, Alex J. Feingold, Sol Friedberg, Matthias

Gaberdiel, Terry Gannon, Ori Ganor, Howard Garland, Dmitri Gourevitch,

Michael B. Green, Murat Günaydin, Stefan Hohenegger, Shamit Kachru, Henry

Kim, Ralf Köhl (né Grämlich), Kyu-Hwan Lee, Baiying Liu, Carlos R. Mafra,

Gregory W. Moore, Jakob Palmkvist, Manish Patnaik, Christoûer Petersson,

Martin Raum, Siddhartha Sahi, Per Salberger, Gordan Savin, Oliver Schlotterer,

Philippe Spindel, Stefan Theisen, Pierre Vanhove, Roberto Volpato and Peter

West.

Finally, we are indebted to Olof Ahlén, Marcus Berg, Guillaume Bossard,

Brian Conrad, Jan Gerken, Stephen D. Miller, Sol Friedberg, Boris Pioline and

Freydoon Shahidi for valuable comments on earlier drafts of this book.

We would be very grateful to learn of any omissions and mistakes that we

have made unintentionally. A list of errata will be maintained on the website

www.aei.mpg.de/>axkl/AutomorphicBook

Philipp Fleig

Henrik Gustafsson

Axel Kleinschmidt

Daniel Persson
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