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Quantum Electrodynamics

This book provides an accessible introduction to quantum electrodynamics. Based on
lectures on quantum electrodynamics given by the highly original and distinguished
physicist V. N. Gribov, the aim of the book is to present the theory of quantum elec-
trodynamics in the shortest and clearest way for applied use. A distinctive feature of
Gribov’s approach is the systematic use of the Green function method which allows a
straightforward generalization to the cases of strong and weak interactions. The book
starts with an introduction that uses the basics of quantum mechanics to introduce
the reader gently into the world of propagation functions and particle interactions. The
following chapter then focuses on spin % particles. The text goes on to discuss symme-
tries, the CPT theorem, causality, and unitarity followed by a detailed presentation of
renormalization theory. A final chapter looks at difficulties with the theory and possible
routes to their resolution.

VLADIMIR NAUMOVICH GRIBOV received his Ph.D. in theoretical physics in 1957 from
the Physico-Technical Institute in Leningrad where he had worked since 1954. From
1962 to 1980 he was the head of the Theory Division of the particle physics depart-
ment of that institute, which in 1971 had become the Leningrad Institute for Nuclear
Physics. In 1980 he moved to Moscow where he became the head of the particle physics
section of the Landau Institute for Theoretical Physics. From 1981 he regularly visited
the Research Institute for Particle and Nuclear Physics in Budapest where he was a
scientific adviser until his death in 1997. Vladimir Gribov was one of the leading theo-
retical physicists of his time, who made seminal contributions to many fields, including
quantum electrodynamics, neutrino physics, non-Abelian field theory, and especially to
the physics of hadron interactions at high energies.

JuLiA NYIRI received her Ph.D. in 1970 from JINR, Dubna. She first worked as a
researcher and then from 1970 as senior scientist at the Central Research Institute for
Physics of the Hungarian Academy of Sciences. From 1981 on, she has been senior
scientist in the Research Institute for Particle and Nuclear Physics in Budapest. Her
main fields of interest are: group theoretical problems, the quantum mechanical three-
body problem, the quark structure of hadrons, and phenomenology of soft processes.
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Foreword

The idea of this book is to present the theory of quantum electrodynamics
in the shortest and clearest way for applied use. At the same time it
may serve as a general introduction to relativistic quantum field theory
within the approach based on Green functions and the Feynman diagram
technique.

The book is largely based on V. N. Gribov’s lectures given in Leningrad
(St Petersburg) in the early 1970s. The original lecture notes were col-
lected and prepared by V. Fyodorov in 1974.

We were planning several modifications to the work. In particular,
Gribov intended to include discussion of his new ideas about the structure
of the theory at short distances, the problem he had been working on
during his last few years. His death on 13 August 1997 prevented this,
and I decided to stay as close as possible to the version completed by
early 1997 and already checked by him.

In preparing the book, I got invaluable help from many of our friends
and colleagues. I would like to express my gratitude to those who read,
commented on, and provided suggestions for improving the manuscript,
especially to A. Frenkel. I would also like to thank C. Ewerz and especially
Gy. Kluge for their help in preparing the figures.

I am deeply indebted to I. Khriplovich and, most of all, to Gribov’s
former students, Yu. Dokshitzer, M. Eides and M. Strikman. They per-
formed the enormous work of checking the manuscript by going metic-
ulously through the whole book several times. They compared the text
to their own notes taken at Gribov’s university courses and restored the
Gribov lectures as fully as possible. They found and corrected inconsis-
tencies and errors. It was more than mere scientific editing. Among their
objectives was to preserve in the English text the unique style of Gribov
the lecturer, a style that is remembered by his disciples and colleagues
with admiration.

J. Nyiri
Budapest
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