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Thisisan introductory book on elementary particles and their interactions. It starts out with many-body
Schrédinger theory and second quantization and leads, viaits generalization, to relativistic fields of various
spins and to gravity. The text begins with the best known quantum field theory so far, the quantum
electrodynamics of photon and electrons (QED). It continues by developing the theory of strong interactions
between the elementary constituents of matter (quarks). Thisis possible due to the property called asymptatic
freedom. On the way one has to tackle the problem of removing various infinities by renormalization. The
divergent sums of infinitely many diagrams are performed with the renormalization group or by variational
perturbation theory (VPT). The latter is an outcome of the Feynman-Kleinert variational approach to path
integrals discussed in two earlier books of the author, one representing a comprehensive treatise on path
integrals, the other dealing with critial phenomena. Unlike ordinary perturbation theory, VPT produces
uniformly convergent series which are valid from weak to strong couplings, where they describe critical
phenomena.

The present book develops the theory of effective actions which allow to treat quantum phenomenawith
classical formalism. For example, it derives the observed anomal ous power laws of strongly interacting
theories from an extremum of the action. Their fluctuations are not based on Gaussian distributions, asin the
perturbative treatment of quantum field theories, or in asymptotically-free theories, but on deviations from
the average which are much larger and which obey power-like distributions.

Exactly solvable models are discussed and their physical properties are compared with those derived from
genera methods. In the last chapter we discuss the problem of quantizing the classical theory of gravity.

Contents:

- Fundamentals

- Field Formulation of Many-Body Quantum Physics

- Interacting Nonrelativistic Particles

- Free Relativistic Particles and Fields

- Classical Radiation

- Relativistic Particles and Fields in External Electromagnetic Potential
- Quantization of Relativistic Free Fields

- Continuous Symmetries and Conservation Laws. Noether's Theorem
- Scattering and Decay of Particles

- Quantum Field Theoretic Perturbation Theory

- Extracting Finite Results from Perturbation Series. Regularization, Renormalization
- Quantum Electrodynamics

- Formal Properties of Perturbation Theory

- Functional-Integral Representation of Quantum Field Theory

- Systematic Graphical Construction of Feynman Diagrams

- Spontaneous Symmetry Breakdown

- Scalar Quantum Electrodynamics

- Exactly Solvable O(N)-Symmetric ¢4-Theory for Large N

- Nonlinear o-Model



- The Renormalization Group

- Critical Properties of Nonlinear o-Model

- Functional-Integral Calculation of Effective Action. Loop Expansion
- Exactly Solvable O(N)-Symmetric Four-Fermion Theory in 2+¢€ Dimensions
- Internal Symmetries of Strong Interactions

- Symmetries Linking Internal and Spacetime Properties

- Hadronization of Quark Theories

- Wesk Interactions

- Nonabelian Gauge Theory of Strong Interactions

- Cosmology with General Curvature-Dependent Lagrangian

- Einstein Gravity from Fluctuating Conformal Gravity

- Purely Geometric Part of Dark Matter

Reader ship: Students and researchersin theoretical physics.
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From reader reviews:
Jacqueline Campbell:

The book PARTICLES AND QUANTUM FIELDS make you feel enjoy for your spare time. Y ou can useto
make your capable more increase. Book can to get your best friend when you getting pressure or having big
problem along with your subject. If you can make reading through a book PARTICLES AND QUANTUM
FIELDS for being your habit, you can get considerably more advantages, like add your capable, increase
your knowledge about a number of or all subjects. It is possible to know everything if you like available and
read abook PARTICLES AND QUANTUM FIELDS. Kinds of book are alot of. It means that, science
reserve or encyclopedia or others. So, how do you think about this book?

Dale Winsett:

The reserve untitted PARTICLES AND QUANTUM FIELDS isthe e-book that recommended to you to
study. Y ou can see the quality of the reserve content that will be shown to you. The language that creator use
to explained their ideas are easily to understand. The article writer was did alot of research when write the
book, so the information that they share for your requirements is absolutely accurate. Y ou also will get the e-
book of PARTICLES AND QUANTUM FIELDS from the publisher to make you much more enjoy free
time.

Keith Abell:

Why? Because this PARTICLES AND QUANTUM FIELDS is an unordinary book that the inside of the
guide waiting for you to snap the idea but latter it will distress you with the secret the item inside. Reading
this book close to it was fantastic author who else write the book in such awesome way makes the content
inside of easier to understand, entertaining means but still convey the meaning entirely. So, it isgood for
you because of not hesitating having this any more or you going to regret it. This unique book will give you
alot of rewards than the other book get such as help improving your talent and your critical thinking method.
S0, still want to postpone having that book? If 1 had been you | will go to the guide store hurriedly.

Sharon Baker:

A lot of people said that they feel fed up when they reading a publication. They are directly felt the idea
when they get a half portions of the book. Y ou can choose the particular book PARTICLES AND
QUANTUM FIELDS to make your current reading isinteresting. Y our current skill of reading ability is
developing when you such as reading. Try to choose easy book to make you enjoy to see it and mingle the
sensation about book and reading through especially. It isto be 1st opinion for you to like to open up a book
and examine it. Beside that the book PARTICLES AND QUANTUM FIELDS can to be anewly purchased
friend when you're truly feel alone and confuse with what must you're doing of these time.
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