Lecture Notes in Mathematics
Editors:
A. Dold, Heidelberg
F. Takens, Groningen

1629

Springer

Berlin
Heidelberg
New York
Barcelona
Budapest
Hong Kong
London
Milan
Paris
Santa Clara
Singapore
Tokyo

John D. Moore

Lectures on
Selberg-Witten Invariants

Springer

Author
John D. Moore
Department of Mathematics
University of California
Santa Barbara, CA 93106-3080, USA
e-mail: moore@math.ucsb.edu

Cataloging-in-Publication Data applied for

Die Deutsche Bibliothek - CIP-Einheitsaufnahme

Moore, John D.:
Lectures on Seiberg-Witten invariants / John D. Moore. Berlin; Heidelberg; New York; Barcelona; Budapest; Hong
Kong; London; Milan; Paris; Singapore; Santa Clara;
Tokyo: Springer, 1996
(Lecture notes in mathematics; 1629)
ISBN 3-540-61455-9
NE:GT

Mathematics Subject Classification (1991): 58-02, 58E99

ISSN 0075-8434
ISBN 3-540-61455-9 Springer-Verlag Berlin Heidelberg New York
This work is subject to copyright. All rights are reserved, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, re-use
of illustrations, recitation, broadcasting, reproduction on microfilms or in any other
way, and storage in data banks. Duplication of this publication or parts thereof is
permitted only under the provisions of the German Copyright Law of September 9,
1965, in its current version, and permission for use must always be obtained from
Springer- Verlag. Violations are liable for prosecution under the German Copyright
Law.
© Springer-Verlag Berlin Heidelberg 1996
Printed in Germany

The use of general descriptive names, registered names, trademarks, etc. in this
publication does not imply, even in the absence of a specific statement, that such
names are exempt from the relevant protective laws and regulations and therefore
free for general use.
Typesetting: Camera-ready TEX output by the author
SPIN: 10479772
46/3142-543210 - Printed on acid-free paper

Preface

Riemannian, symplectic and complex geometry are often studied by means
of solutions to systems of nonlinear differential equations, such as the equations of geodesics, minimal surfaces, pseudoholomorphic curves and YangMills connections. For studying such equations, a unified technology has
been developed, involving analysis on infinitedimensional manifolds.
A striking applications of the new technology is Donaldson's theory of
"antiselfdual" connections on SU(2}bundles over fourmanifolds, which
applies the YangMills equations from mathematical physics to shed light
on the relationship between the classification of topological and smooth
fourmanifolds. This reverses the expected direction of application from
topology to differential equations to mathematical physics. Even though
the YangMills equations are only mildly nonlinear, a prodigious amount
of nonlinear analysis is necessary to fully understand the properties of the
space of solutions.
At our present state of knowledge, understanding smooth structures on
topological fourmanifolds seems to require nonlinear as opposed to linear
PDE's. It is therefore quite surprising that there is a set of PDE's which
are even less nonlinear than the YangMills equation, but can yield many
of the most important results from Donaldson's theory. These are the
SeibergWitten equations.
These lecture notes stem from a graduate course given at the University
of California in Santa Barbara during the spring quarter of 1995. The
objective was to make the Seiberg Witten approach to Donaldson theory
accessible to secondyear graduate students who had already taken basic
courses in differential geometry and algebraic topology.
In the meantime, more advanced expositions of SeibergWitten theory
have appeared (notably [12] and [28]). It is hoped these notes will prepare
the reader to understand the more advanced expositions and the excellent
recent research literature.
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We wish to thank the participants in the course, as well as Vincent Borrelli, Xianzhe Dai, Guofang Wei and Rick Ye for many helpful discussions
on the material presented here.

J. D. MOORE
Santa Barbara
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