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[DF01] M. Dütsch and K. Fredenhagen, Algebraic quantum field the-
ory, perturbation theory, and the loop expansion, Comm. Math.
Phys. 219 (2001), no. 1, 5–30.

[DGMS75] Pierre Deligne, Phillip Griffiths, John Morgan, and Dennis Sul-
livan, Real homotopy theory of Kähler manifolds, Invent. Math.
29 (1975), no. 3, 245–274.

[EG73] H. Epstein and V. Glaser, The role of locality in perturbation
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151 Ernst Binz and Sonja Pods, The geometry of Heisenberg groups: With applications in
signal theory, optics, quantization, and field quantization, 2008

150 Bangming Deng, Jie Du, Brian Parshall, and Jianpan Wang, Finite dimensional
algebras and quantum groups, 2008

149 Gerald B. Folland, Quantum field theory: A tourist guide for mathematicians, 2008

148 Patrick Dehornoy with Ivan Dynnikov, Dale Rolfsen, and Bert Wiest, Ordering
braids, 2008

147 David J. Benson and Stephen D. Smith, Classifying spaces of sporadic groups, 2008

146 Murray Marshall, Positive polynomials and sums of squares, 2008

145 Tuna Altinel, Alexandre V. Borovik, and Gregory Cherlin, Simple groups of finite
Morley rank, 2008

144 Bennett Chow, Sun-Chin Chu, David Glickenstein, Christine Guenther, James
Isenberg, Tom Ivey, Dan Knopf, Peng Lu, Feng Luo, and Lei Ni, The Ricci flow:
Techniques and applications, Part II: Analytic aspects, 2008

143 Alexander Molev, Yangians and classical Lie algebras, 2007

142 Joseph A. Wolf, Harmonic analysis on commutative spaces, 2007

141 Vladimir Maz′ya and Gunther Schmidt, Approximate approximations, 2007



TITLES IN THIS SERIES

140 Elisabetta Barletta, Sorin Dragomir, and Krishan L. Duggal, Foliations in
Cauchy-Riemann geometry, 2007
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This book tells mathematicians about an amazing subject invented by physicists and 
it tells physicists how a master mathematician must proceed in order to understand 
it. Physicists who know quantum field theory can learn the powerful methodology 
of mathematical structure, while mathematicians can position themselves to use the 
magical ideas of quantum field theory in “mathematics” itself. The retelling of the tale 
mathematically by Kevin Costello is a beautiful tour de force.

—Dennis Sullivan

This book is quite a remarkable contribution. It should make perturbative quantum 
field theory accessible to mathematicians. There is a lot of insight in the way the author 
uses the renormalization group and effective field theory to analyze perturbative renor-
malization; this may serve as a springboard to a wider use of those topics, hopefully to 
an eventual nonperturbative understanding.

—Edward Witten

Quantum field theory has had a profound influence on math-
ematics, and on geometry in particular. However, the notorious 
difficulties of renormalization have made quantum field theory 
very inaccessible for mathematicians. This book provides 
complete mathematical foundations for the theory of perturba-
tive quantum field theory, based on Wilson’s ideas of low-energy 
effective field theory and on the Batalin–Vilkovisky formalism. 
As an example, a cohomological proof of perturbative renormal-
izability of Yang–Mills theory is presented.

An effort has been made to make the book accessible to mathematicians who have had 
no prior exposure to quantum field theory. Graduate students who have taken classes 
in basic functional analysis and homological algebra should be able to read this book.
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