PREFACE

According to the current view, the basic building blocks of matter are quarks and
leptons, which interact with one another through the intermediaries of Yang-
Mills gauge fields (gravity being ignored in this context). This means that the
forms of the interactions are completely determined by the algebraic structure of
certain internal symmetry groups. Thus, the strong interactions are associated
with the group SU(3), and is described by a gauge theory called quantum
chromodynamics. The electro-weak interactions, as described by the now stan-
dard Weinberg-Salam model, is associated with the group SU(2) X U(1).

This book is a concise introduction to the physical motivation behind these
ideas, and precise mathematical formulation thereof. The goal of the book is to
explain why and how the mathematical formalism helps us to understand the
relevant observed phenomena. The audience for which this book is written are
graduate students in physics who have some knowledge of the experimental parts
of particle physics, and an acquaintance with quantum field theory, including
Feynman graphs and the notion of renormalization. This book might serve as a
text for a one-semester course beyond quantum field theory. The first edition of
this book, which came out in 1982, was based on a course I gave at M.I.T., and
on lectures I gave in Santiago, Chile, in 1977, and in Beijing, China, in 1979. 1
am indebted to I. Saavedra for the opportunity to lecture in Chile, to Chang
Wen-yu and S.C.C. Ting for the inducement to give the Beijing lecture, and to
M. Jacob and K. K. Phua for the encouragement to bring out the first edition.

The main addition to the second edition are Wilson’s approach to renormaliza-
tion, lattice gauge theory, and quark confinement. I am grateful to the many
readers who have pointed out errors in the first edition, which I hope have been
corrected in this edition.

I owe special thanks to my colleagues at M.I.T., especially A. Guth, R.
Jackiw, K. Johnson, and J. Polonyi, from whom I have learned much that is
being passed along in this book.

Kerson Huang

Marblehead, Mass.
February 1991

Xiii



