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This book reviews equivariant localization techniques for the evaluation of
Feynman path integrals. It develops systematic geometric methods for study-
ing the semi-classical properties of phase space path integrals for dynamical
systems, emphasizing the relations with integrable and topological quantum
field theories. Beginning with a detailed review of the relevant mathemat-
ical background — equivariant cohomology and the Duistermaat-Heckman
theorem, it demonstrates how the localization ideas are related to classical
integrability and how they can be formally extended to derive explicit local-
ization formulas for path integrals in special instances using BRST quantiza-
tion techniques. Various loop space localizations are presented and related to
notions in quantum integrability and topological field theory. The book em-
phasizes the common symmetries that such localizable models always possess
and uses these symmetries to discuss the range of applicability of the local-
ization formulas. A number of physical and ma thematical applications are
presented in connection with elementary quantum mechanics, Morse theory,
index theorems, character formulas for semi-simple Lie groups, quantization
of spin systems, unitary integrations in matrix models, modular invariants of
Riemann surfaces, supersymmetric quantum field theories, two-dimensional
Yang-Mills theory, conformal field theory, cohomological field theories and
the loop expansion in quantum field theory. Some modern techniques of path
integral quantization, such as coherent state methods, are also discussed.
The relations between equivariant localization and other ideas in topological
field theory, such as the Batalin-Fradkin-Vilkovisky and Mathai-Quillen for-
malisms, are presented and used to discuss the general relationship between
topological field theories and more conventional physical models.

Copenhagen, September 1999 Richard J. Szabo

Acknowledgements: I would like to thank I. Kogan, G. Landi, F. Lizzi and G.
Semenoff for advice and encouragement during various stages of the writing of this
book and for helpful discussions. I am grateful to L. Paniak for his participation in
the various calculational and conceptual aspects of Section 7, to E. Gozzi for im-
portant historical remarks on the manuscript, and to O. Tirkkonen for illuminating



VIII  Preface

discussions. I would also like to thank D. Austin and R. Douglas for comments and
suggestions on some of the more mathematical aspects of this book. This work was

supported in part by the Natural Sciences and Engineering Research Council of
Canada.



2 Springer
http://www.springer.com/978-3-540-67126-8

Equivariant Cohomology and Localization of Path
Integrals

Szabo, R.J.
2000, X, 315 p., Hardcover
ISEM: 978-3-540-67126-8



