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renormalization group has given us a new perspective on field theory in
general and on critical phenomena in particular. At this stage, a strong
case can be made that quantum field theory is the mathematical and
intellectual framework for describing and understanding all physical
phenomena, except possibly for a quantum theory of gravity. Quantum
Field Theory: A Modern Perspective presents Professor Nair’s view of
certain topics in field theory loosely knit together as it grew out of
courses on field theory and particle physics taught at Columbia
University and the City College of CUNY. The first few chapters, up to
Chapter 12, contain material that generally goes into any course on
quantum field theory, although there are a few nuances of presentation
which readers may find to be different from other books. This first part of
the book can be used for a general course on field theory, omitting,
perhaps, the last three sections in Chapter 3, the last two in Chapter 8
and sections 6 and 7 in Chapter 10. The remaining chapters cover some
of the more modern developments over the last three decades, involving
topological and geometrical features. The introduction given to the
mathematical basis of this part of the discussion is necessarily brief and
should be accompanied by books on the relevant mathematical topics as
indicated in the bibliography. Professor Nair also concentrates on
developments pertinent to a better understanding of the standard model.
There is no discussion of supersymmetry, supergravity, developments in
field theory inspired by string theory, etc. There is also no detailed
discussion of the renormalization group. Each of these topics would
require a book in its own right to do justice to the topic. Quantum Field
Theory: A Modern Perspective serves as a portal to so many more topics
of detailed and ongoing research, referring readers to more detailed
treatments for many specific topics. The book also contains extensive
references, providing readers a more comprehensive perspective on the
literature and the historical development of the subject. V.
Parameswaran Nair is Professor of Physics at City College of The City
University of New York (CUNY). Professor Nair has held Visiting
Professorships at The Abdus Salam International Center for Theoretical
Physics, Rockefeller University, Institute for Advanced Study at
Princeton, and Massachusetts Institute of Technology.
Quantum Field Theory - Michio Kaku 1993
Provides a comprehensive discussion of the gauge revolution and the
theoretical and experimental evidence which makes the Standard Model
the leading theory of subatomic phenomena.
An Introduction to Relativistic Quantum Field Theory - Silvan S.
Schweber 2013-10-10
Complete, systematic, and self-contained, this text introduces modern
quantum field theory. "Combines thorough knowledge with a high degree
of didactic ability and a delightful style." — Mathematical Reviews. 1961
edition.
Modern Quantum Field Theory - Tom Banks 2008-09-18
Presenting a variety of topics that are only briefly touched on in other
texts, this book provides a thorough introduction to the techniques of
field theory. Covering Feynman diagrams and path integrals, the author
emphasizes the path integral approach, the Wilsonian approach to
renormalization, and the physics of non-abelian gauge theory. It provides
a thorough treatment of quark confinement and chiral symmetry
breaking, topics not usually covered in other texts at this level. The
Standard Model of particle physics is discussed in detail. Connections
with condensed matter physics are explored, and there is a brief, but
detailed, treatment of non-perturbative semi-classical methods. Ideal for
graduate students in high energy physics and condensed matter physics,
the book contains many problems,which help students practise the key
techniques of quantum field theory.

Quantum Field Theory and Condensed Matter - Ramamurti Shankar
2017-08-31
Providing a broad review of many techniques and their application to
condensed matter systems, this book begins with a review of
thermodynamics and statistical mechanics, before moving onto real and
imaginary time path integrals and the link between Euclidean quantum
mechanics and statistical mechanics. A detailed study of the Ising,
gauge-Ising and XY models is included. The renormalization group is
developed and applied to critical phenomena, Fermi liquid theory and the
renormalization of field theories. Next, the book explores bosonization
and its applications to one-dimensional fermionic systems and the
correlation functions of homogeneous and random-bond Ising models. It
concludes with Bohm–Pines and Chern–Simons theories applied to the
quantum Hall effect. Introducing the reader to a variety of techniques, it
opens up vast areas of condensed matter theory for both graduate
students and researchers in theoretical, statistical and condensed matter
physics.
Quantum Field Theory - Lewis H. Ryder 1996-06-06
This book is a modern introduction to the ideas and techniques of
quantum field theory. After a brief overview of particle physics and a
survey of relativistic wave equations and Lagrangian methods, the author
develops the quantum theory of scalar and spinor fields, and then of
gauge fields. The emphasis throughout is on functional methods, which
have played a large part in modern field theory. The book concludes with
a brief survey of "topological" objects in field theory and, new to this
edition, a chapter devoted to supersymmetry. Graduate students in
particle physics and high energy physics will benefit from this book.
String Field Theory - Harold Erbin 2021
This textbook provides an introduction to string field theory (SFT). String
theory is usually formulated in the worldsheet formalism, which
describes a single string (first-quantization). While this approach is
intuitive and could be pushed far due to the exceptional properties of
two-dimensional theories, it becomes cumbersome for some questions or
even fails at a more fundamental level. These motivations have led to the
development of SFT, a description of string theory using the field theory
formalism (second-quantization). As a field theory, SFT provides a
rigorous and constructive formulation of string theory. The main focus of
the book is the construction of the closed bosonic SFT. The accent is put
on providing the reader with the foundations, conceptual understanding
and intuition of what SFT is. After reading this book, the reader is able to
study the applications from the literature. The book is organized in two
parts. The first part reviews the notions of the worldsheet theory that are
necessary to build SFT (worldsheet path integral, CFT and BRST
quantization). The second part starts by introducing general concepts of
SFT from the BRST quantization. Then, it introduces off-shell string
amplitudes before providing a Feynman diagrams interpretation from
which the building blocks of SFT are extracted. After constructing the
closed SFT, the author outlines the proofs of several important
properties such as background independence, unitarity and crossing
symmetry. Finally, the generalization to the superstring is also discussed.
Quantum Field Theory - V. P. Nair 2006-03-30
Quantum field theory, which started with Paul Dirac’s work shortly after
the discovery of quantum mechanics, has produced an impressive and
important array of results. Quantum electrodynamics, with its extremely
accurate and well-tested predictions, and the standard model of
electroweak and chromodynamic (nuclear) forces are examples of
successful theories. Field theory has also been applied to a variety of
phenomena in condensed matter physics, including superconductivity,
superfluidity and the quantum Hall effect. The concept of the
quantum-field-theory-a-modern-introduction
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Relativistic Quantum Physics - Tommy Ohlsson 2011-09-22
Quantum physics and special relativity theory were two of the greatest
breakthroughs in physics during the twentieth century and contributed
to paradigm shifts in physics. This book combines these two discoveries
to provide a complete description of the fundamentals of relativistic
quantum physics, guiding the reader effortlessly from relativistic
quantum mechanics to basic quantum field theory. The book gives a
thorough and detailed treatment of the subject, beginning with the
classification of particles, the Klein–Gordon equation and the Dirac
equation. It then moves on to the canonical quantization procedure of the
Klein–Gordon, Dirac and electromagnetic fields. Classical Yang–Mills
theory, the LSZ formalism, perturbation theory, elementary processes in
QED are introduced, and regularization, renormalization and radiative
corrections are explored. With exercises scattered through the text and
problems at the end of most chapters, the book is ideal for advanced
undergraduate and graduate students in theoretical physics.
Modern Course Quantum Field Theory - Badis Ydri 2019-05-21
A Modern Course in Quantum Field Theory provides a self-contained
pedagogical and constructive presentation of quantum field theory.
Written for advanced students, the work provides complete material for a
two or three semester course and includes numerous problem exercises,
some with detailed solutions.
Introduction to Quantum Field Theory - Roberto Casalbuoni 2011
The book deals with quantum field theory which is the language of the
modern physics of elementary particles. Written based on university
lectures given by the author, the book provides treatments and technical
details of quantum field theory, which will be particularly useful for
students. The book starts with the quantization of the most important
kind of free fields (the scalar, the spin-1/2 and the photon fields). It is
then followed by a detailed account of the symmetry properties of a field
theory and a discussion on global and local symmetries and the
spontaneous breaking of symmetries. Other topics discussed include the
perturbation theory, one-loop effects for quantum electrodynamics, and
renormalization properties.
Introduction to Quantum Field Theory with Applications to Quantum
Gravity - Iosif L. Buchbinder 2021-03-01
Applications of quantum field theoretical methods to gravitational
physics, both in the semiclassical and the full quantum frameworks,
require a careful formulation of the fundamental basis of quantum
theory, with special attention to such important issues as
renormalization, quantum theory of gauge theories, and especially
effective action formalism. The first part of this graduate textbook
provides both a conceptual and technical introduction to the theory of
quantum fields. The presentation is consistent, starting from elements of
group theory, classical fields, and moving on to the effective action
formalism in general gauge theories. Compared to other existing books,
the general formalism of renormalization in described in more detail, and
special attention paid to gauge theories. This part can serve as a
textbook for a one-semester introductory course in quantum field theory.
In the second part, we discuss basic aspects of quantum field theory in
curved space, and perturbative quantum gravity. More than half of Part
II is written with a full exposition of details, and includes elaborated
examples of simplest calculations. All chapters include exercises ranging
from very simple ones to those requiring small original investigations.
The selection of material of the second part is done using the “mustknow” principle. This means we included detailed expositions of
relatively simple techniques and calculations, expecting that the
interested reader will be able to learn more advanced issues
independently after working through the basic material, and completing
the exercises.
Introduction to Gauge Field Theory Revised Edition - D. Bailin
1993-01-01
Introduction to Gauge Field Theory provides comprehensive coverage of
modern relativistic quantum field theory, emphasizing the details of
actual calculations rather than the phenomenology of the applications.
Forming a foundation in the subject, the book assumes knowledge of
relativistic quantum mechanics, but not of quantum field theory. The
book is ideal for graduate students, advanced undergraduates, and
researchers in the field of particle physics.
Quantum Mechanics - Ashok Das 1986-01-01
"Quantum Mechanics: A Modern Introduction" differs from ordinary
textbooks on the subject in two important ways: first, it introduces
quantized systems and emphasizes quantum principles from the start
rather than beginning with an analogy to classical laws or a historical
approach; second, it contains a large number of practical examples that
quantum-field-theory-a-modern-introduction

illustrate the concepts introduced and allow students to apply what they
have learned.
An Interpretive Introduction to Quantum Field Theory - Paul Teller
2020-08-04
Quantum mechanics is a subject that has captured the imagination of a
surprisingly broad range of thinkers, including many philosophers of
science. Quantum field theory, however, is a subject that has been
discussed mostly by physicists. This is the first book to present quantum
field theory in a manner that makes it accessible to philosophers.
Because it presents a lucid view of the theory and debates that surround
the theory, An Interpretive Introduction to Quantum Field Theory will
interest students of physics as well as students of philosophy. Paul Teller
presents the basic ideas of quantum field theory in a way that is
understandable to readers who are familiar with non-relativistic quantum
mechanics. He provides information about the physics of the theory
without calculational detail, and he enlightens readers on how to think
about the theory physically. Along the way, he dismantles some popular
myths and clarifies the novel ways in which quantum field theory is both
a theory about fields and about particles. His goal is to raise questions
about the philosophical implications of the theory and to offer some
tentative interpretive views of his own. This provocative and thoughtful
book challenges philosophers to extend their thinking beyond the realm
of quantum mechanics and it challenges physicists to consider the
philosophical issues that their explorations have encouraged.
Quantum Field Theory - Michio Kaku 1993
"This lucid introduction to modern quantum field theory fills the need for
a text that details the basics of field theory as well as the practical and
theoretical implications of quantum chromodynamics (QCD) and the
Standard Model."--Back cover.
Quantum Field Theory in a Nutshell - A. Zee 2010-02-01
A fully updated edition of the classic text by acclaimed physicist A. Zee
Since it was first published, Quantum Field Theory in a Nutshell has
quickly established itself as the most accessible and comprehensive
introduction to this profound and deeply fascinating area of theoretical
physics. Now in this fully revised and expanded edition, A. Zee covers the
latest advances while providing a solid conceptual foundation for
students to build on, making this the most up-to-date and modern
textbook on quantum field theory available. This expanded edition
features several additional chapters, as well as an entirely new section
describing recent developments in quantum field theory such as
gravitational waves, the helicity spinor formalism, on-shell gluon
scattering, recursion relations for amplitudes with complex momenta,
and the hidden connection between Yang-Mills theory and Einstein
gravity. Zee also provides added exercises, explanations, and examples,
as well as detailed appendices, solutions to selected exercises, and
suggestions for further reading. The most accessible and comprehensive
introductory textbook available Features a fully revised, updated, and
expanded text Covers the latest exciting advances in the field Includes
new exercises Offers a one-of-a-kind resource for students and
researchers Leading universities that have adopted this book include:
Arizona State University Boston University Brandeis University Brown
University California Institute of Technology Carnegie Mellon College of
William & Mary Cornell Harvard University Massachusetts Institute of
Technology Northwestern University Ohio State University Princeton
University Purdue University - Main Campus Rensselaer Polytechnic
Institute Rutgers University - New Brunswick Stanford University
University of California - Berkeley University of Central Florida
University of Chicago University of Michigan University of Montreal
University of Notre Dame Vanderbilt University Virginia Tech University
Quantum Field Theory in a Nutshell - A. Zee 2010-02-21
A fully updated edition of the classic text by acclaimed physicist A. Zee
Since it was first published, Quantum Field Theory in a Nutshell has
quickly established itself as the most accessible and comprehensive
introduction to this profound and deeply fascinating area of theoretical
physics. Now in this fully revised and expanded edition, A. Zee covers the
latest advances while providing a solid conceptual foundation for
students to build on, making this the most up-to-date and modern
textbook on quantum field theory available. This expanded edition
features several additional chapters, as well as an entirely new section
describing recent developments in quantum field theory such as
gravitational waves, the helicity spinor formalism, on-shell gluon
scattering, recursion relations for amplitudes with complex momenta,
and the hidden connection between Yang-Mills theory and Einstein
gravity. Zee also provides added exercises, explanations, and examples,
as well as detailed appendices, solutions to selected exercises, and
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suggestions for further reading. The most accessible and comprehensive
introductory textbook available Features a fully revised, updated, and
expanded text Covers the latest exciting advances in the field Includes
new exercises Offers a one-of-a-kind resource for students and
researchers Leading universities that have adopted this book include:
Arizona State University Boston University Brandeis University Brown
University California Institute of Technology Carnegie Mellon College of
William & Mary Cornell Harvard University Massachusetts Institute of
Technology Northwestern University Ohio State University Princeton
University Purdue University - Main Campus Rensselaer Polytechnic
Institute Rutgers University - New Brunswick Stanford University
University of California - Berkeley University of Central Florida
University of Chicago University of Michigan University of Montreal
University of Notre Dame Vanderbilt University Virginia Tech University
Introduction to Quantum Field Theory -

and develop skills necessary for pursuing the subject. It deals with the
Klein-Gordon and Dirac equations, classical field theory, canonical
quantization of scalar, Dirac and electromagnetic fields, the processes in
the lowest order of perturbation theory, renormalization and
regularization. The solutions are presented in a systematic and complete
manner. The material covered and the level of exposition make the book
appropriate for graduate and undergraduate students in physics, as well
as for teachers and researchers.
A Modern Introduction to Quantum Field Theory - Michele Maggiore
2005
Quantum field theory has undergone extraordinary developments in the
last few decades and permeates many branches of modern research such
as particle physics, cosmology, condensed matter, statistical mechanics
and critical phenomena. This book introduces the reader to the modern
developments in a manner which assumes no previous knowledge of
quantum field theory, and makes it readily accessible from the advanced
undergraduate level upwards. - ;The importance and the beauty of
modern quantum field theory resides in the power and variety of its
methods and ideas, which find application in domain.
Quantum Field Theory for the Gifted Amateur - Tom Lancaster
2014-04
Quantum field theory provides the theoretical backbone to most modern
physics. This book is designed to bring quantum field theory to a wider
audience of physicists. It is packed with worked examples, witty
diagrams, and applications intended to introduce a new audience to this
revolutionary theory.
Quantum Field Theory and Gravity - Felix Finster 2012-02-08
One of the most challenging problems of contemporary theoretical
physics is the mathematically rigorous construction of a theory which
describes gravitation and the other fundamental physical interactions
within a common framework. The physical ideas which grew from
attempts to develop such a theory require highly advanced mathematical
methods and radically new physical concepts. This book presents
different approaches to a rigorous unified description of quantum fields
and gravity. It contains a carefully selected cross-section of lively
discussions which took place in autumn 2010 at the fifth conference
"Quantum field theory and gravity - Conceptual and mathematical
advances in the search for a unified framework" in Regensburg,
Germany. In the tradition of the other proceedings covering this series of
conferences, a special feature of this book is the exposition of a wide
variety of approaches, with the intention to facilitate a comparison. The
book is mainly addressed to mathematicians and physicists who are
interested in fundamental questions of mathematical physics. It allows
the reader to obtain a broad and up-to-date overview of a fascinating
active research area.
Quantum Physics of Light and Matter - Luca Salasnich 2014-05-13
The book gives an introduction to the field quantization (second
quantization) of light and matter with applications to atomic physics. The
first chapter briefly reviews the origins of special relativity and quantum
mechanics and the basic notions of quantum information theory and
quantum statistical mechanics. The second chapter is devoted to the
second quantization of the electromagnetic field, while the third chapter
shows the consequences of the light field quantization in the description
of electromagnetic transitions. In the fourth chapter it is analyzed the
spin of the electron, and in particular its derivation from the Dirac
equation, while the fifth chapter investigates the effects of external
electric and magnetic fields on the atomic spectra (Stark and Zeeman
effects). The sixth chapter describes the properties of systems composed
by many interacting identical particles by introducing the Hartree-Fock
variational method, the density functional theory and the BornOppenheimer approximation. Finally, in the seventh chapter it is
explained the second quantization of the non-relativistic matter field, i.e.
the Schrodinger field, which gives a powerful tool for the investigation of
many-body problems and also atomic quantum optics. At the end of each
chapter there are several solved problems which can help the students to
put into practice the things they learned.
Introduction to Superstrings - Michio Kaku 2012-03
This comprehensive tutorial introduces the development of, and current
trends in, superstring theory, a significant and still controversial attempt
to unify general relativity and quantum field theory. Intended for
graduate students with a year of quantum mechanics and familiarity with
relativistic methods, the book makes these exciting developments
available to physicists, mathematicians, and others for the first time in
one volume. Stressing current areas of research activity, Introduction to
Superstrings addresses all relevant topics including string field theory,

An Introduction To Quantum Field Theory - Michael E. Peskin 2018-05-04
An Introduction to Quantum Field Theory is a textbook intended for the
graduate physics course covering relativistic quantum mechanics,
quantum electrodynamics, and Feynman diagrams. The authors make
these subjects accessible through carefully worked examples illustrating
the technical aspects of the subject, and intuitive explanations of what is
going on behind the mathematics. After presenting the basics of
quantum electrodynamics, the authors discuss the theory of
renormalization and its relation to statistical mechanics, and introduce
the renormalization group. This discussion sets the stage for a discussion
of the physical principles that underlie the fundamental interactions of
elementary particle physics and their description by gauge field theories.
Quantum Field Theory - V. P. Nair 2005-03-09
Quantum field theory, which started with Paul Dirac’s work shortly after
the discovery of quantum mechanics, has produced an impressive and
important array of results. Quantum electrodynamics, with its extremely
accurate and well-tested predictions, and the standard model of
electroweak and chromodynamic (nuclear) forces are examples of
successful theories. Field theory has also been applied to a variety of
phenomena in condensed matter physics, including superconductivity,
superfluidity and the quantum Hall effect. The concept of the
renormalization group has given us a new perspective on field theory in
general and on critical phenomena in particular. At this stage, a strong
case can be made that quantum field theory is the mathematical and
intellectual framework for describing and understanding all physical
phenomena, except possibly for a quantum theory of gravity. Quantum
Field Theory: A Modern Perspective presents Professor Nair’s view of
certain topics in field theory loosely knit together as it grew out of
courses on field theory and particle physics taught at Columbia
University and the City College of CUNY. The first few chapters, up to
Chapter 12, contain material that generally goes into any course on
quantum field theory, although there are a few nuances of presentation
which readers may find to be different from other books. This first part of
the book can be used for a general course on field theory, omitting,
perhaps, the last three sections in Chapter 3, the last two in Chapter 8
and sections 6 and 7 in Chapter 10. The remaining chapters cover some
of the more modern developments over the last three decades, involving
topological and geometrical features. The introduction given to the
mathematical basis of this part of the discussion is necessarily brief and
should be accompanied by books on the relevant mathematical topics as
indicated in the bibliography. Professor Nair also concentrates on
developments pertinent to a better understanding of the standard model.
There is no discussion of supersymmetry, supergravity, developments in
field theory inspired by string theory, etc. There is also no detailed
discussion of the renormalization group. Each of these topics would
require a book in its own right to do justice to the topic. Quantum Field
Theory: A Modern Perspective serves as a portal to so many more topics
of detailed and ongoing research, referring readers to more detailed
treatments for many specific topics. The book also contains extensive
references, providing readers a more comprehensive perspective on the
literature and the historical development of the subject. V.
Parameswaran Nair is Professor of Physics at City College of The City
University of New York (CUNY). Professor Nair has held Visiting
Professorships at The Abdus Salam International Center for Theoretical
Physics, Rockefeller University, Institute for Advanced Study at
Princeton, and Massachusetts Institute of Technology.
Problem Book in Quantum Field Theory - Voja Radovanovic 2008-01-24
The Problem Book in Quantum Field Theory contains about 200 problems
with solutions or hints that help students to improve their understanding
quantum-field-theory-a-modern-introduction
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multi-loops and Teichmüller spaces, conformal field theory, and fourdimensional superstrings. Professor Kaku is currently leading seminars
in superstring theory at the Graduate Center of the City University of
New York.
Quantum Field Theory - Claude Itzykson 2012-09-20
This comprehensive text begins with the standard quantization of
electrodynamics and perturbative renormalization, advancing to
functional methods, relativistic bound states, broken symmetries,
nonabelian gauge fields, and asymptotic behavior. 1980 edition.
A Mathematical Introduction to Conformal Field Theory - Martin
Schottenloher 2008-09-15
Part I gives a detailed, self-contained and mathematically rigorous
exposition of classical conformal symmetry in n dimensions and its
quantization in two dimensions. The conformal groups are determined
and the appearence of the Virasoro algebra in the context of the
quantization of two-dimensional conformal symmetry is explained via the
classification of central extensions of Lie algebras and groups. Part II
surveys more advanced topics of conformal field theory such as the
representation theory of the Virasoro algebra, conformal symmetry
within string theory, an axiomatic approach to Euclidean conformally
covariant quantum field theory and a mathematical interpretation of the
Verlinde formula in the context of moduli spaces of holomorphic vector
bundles on a Riemann surface.
Quantum Field Theory and the Standard Model - Matthew D.
Schwartz 2014
A modern introduction to quantum field theory for graduates, providing
intuitive, physical explanations supported by real-world applications and
homework problems.
A Prelude to Quantum Field Theory - John Donoghue 2022-03-08
"A Prelude to Quantum Field Theory offers a short introduction to
quantum field theory (QFT), a powerful framework for understanding
particle behavior that is an essential tool across many subfields of
physics. A subject that is typically taught at the graduate level in most
physics departments, quantum field theory is a unification of standard
quantum theories and special relativity, which depicts all particles as
"excitations" that arise in underlying fields. It extends quantum
mechanics, the modern theory of one or few particles, in a way that is
useful for the analysis of many-particle systems in the real world. As it
requires a different style of thinking from quantum mechanics, which is
typically the undergraduate physics student's first encounter with the
quantum world, many beginners struggle with the transition to quantum
field theory, especially when working with traditional textbooks. Existing
books on the subject often tend to be large, sophisticated, and complete;
and an overwhelming wealth of information and technical detail makes it
difficult for the novice to discern what is most important. This book is a
concise, friendly entrée for QFT-beginners, guiding the reader from the
style of quantum mechanical thinking to that of QFT, and distilling the
key ideas without a welter of unnecessary detail. In contrast with
standard texts, which are predominantly particle physics-centric, this
book is designed to be "subfield-neutral" - usable by students of any
background and interest, and easily adaptable in a course setting
according to instructors' preferences. The authors' conviction is that QFT
is a core element of physics that should be understood by all PhD
physicists-but that developing an appreciation for it does not require
digesting a large, encyclopedic volume"-The God Equation - Michio Kaku 2021-04-06
#1 NEW YORK TIMES BEST SELLER • The epic story of the greatest
quest in all of science—the holy grail of physics that would explain the
creation of the universe—from renowned theoretical physicist and author
of The Future of the Mind and The Future of Humanity When Newton
discovered the law of gravity, he unified the rules governing the heavens
and the Earth. Since then, physicists have been placing new forces into
ever-grander theories. But perhaps the ultimate challenge is achieving a
monumental synthesis of the two remaining theories—relativity and the
quantum theory. This would be the crowning achievement of science, a
profound merging of all the forces of nature into one beautiful,
magnificent equation to unlock the deepest mysteries in science: What
happened before the Big Bang? What lies on the other side of a black
hole? Are there other universes and dimensions? Is time travel possible?
Why are we here? Kaku also explains the intense controversy swirling
around this theory, with Nobel laureates taking opposite sides on this
vital question. It is a captivating, gripping story; what’s at stake is
nothing less than our conception of the universe. Written with Kaku’s
trademark enthusiasm and clarity, this epic and engaging journey is the
story of The God Equation.
quantum-field-theory-a-modern-introduction

Modern Quantum Field Theory - Tom Banks 2008-09-18
Presenting a variety of topics that are only briefly touched on in other
texts, this book provides a thorough introduction to the techniques of
field theory. Covering Feynman diagrams and path integrals, the author
emphasizes the path integral approach, the Wilsonian approach to
renormalization, and the physics of non-abelian gauge theory. It provides
a thorough treatment of quark confinement and chiral symmetry
breaking, topics not usually covered in other texts at this level. The
Standard Model of particle physics is discussed in detail. Connections
with condensed matter physics are explored, and there is a brief, but
detailed, treatment of non-perturbative semi-classical methods. Ideal for
graduate students in high energy physics and condensed matter physics,
the book contains many problems,which help students practise the key
techniques of quantum field theory.
String Theory and M-Theory - Katrin Becker 2006-12-07
String theory is one of the most exciting and challenging areas of modern
theoretical physics. This book guides the reader from the basics of string
theory to recent developments. It introduces the basics of perturbative
string theory, world-sheet supersymmetry, space-time supersymmetry,
conformal field theory and the heterotic string, before describing modern
developments, including D-branes, string dualities and M-theory. It then
covers string geometry and flux compactifications, applications to
cosmology and particle physics, black holes in string theory and Mtheory, and the microscopic origin of black-hole entropy. It concludes
with Matrix theory, the AdS/CFT duality and its generalizations. This
book is ideal for graduate students and researchers in modern string
theory, and will make an excellent textbook for a one-year course on
string theory. It contains over 120 exercises with solutions, and over 200
homework problems with solutions available on a password protected
website for lecturers at www.cambridge.org/9780521860697.
Introduction to Algebraic and Constructive Quantum Field Theory - John
C. Baez 2014-07-14
The authors present a rigorous treatment of the first principles of the
algebraic and analytic core of quantum field theory. Their aim is to
correlate modern mathematical theory with the explanation of the
observed process of particle production and of particle-wave duality that
heuristic quantum field theory provides. Many topics are treated here in
book form for the first time, from the origins of complex structures to the
quantization of tachyons and domains of dependence for quantized wave
equations. This work begins with a comprehensive analysis, in a
universal format, of the structure and characterization of free fields,
which is illustrated by applications to specific fields. Nonlinear local
functions of both free fields (or Wick products) and interacting fields are
established mathematically in a way that is consistent with the basic
physical constraints and practice. Among other topics discussed are
functional integration, Fourier transforms in Hilbert space, and
implementability of canonical transformations. The authors address
readers interested in fundamental mathematical physics and who have at
least the training of an entering graduate student. A series of lexicons
connects the mathematical development with the underlying physical
motivation or interpretation. The examples and problems illustrate the
theory and relate it to the scientific literature. Originally published in
1992. The Princeton Legacy Library uses the latest print-on-demand
technology to again make available previously out-of-print books from
the distinguished backlist of Princeton University Press. These editions
preserve the original texts of these important books while presenting
them in durable paperback and hardcover editions. The goal of the
Princeton Legacy Library is to vastly increase access to the rich scholarly
heritage found in the thousands of books published by Princeton
University Press since its founding in 1905.
Field Theory - Pierre Ramond 2020-09-29
Presents recent advances of perturbative relativistic field theory in a
pedagogical and straightforward way. For graduate students who intend
to specialize in high-energy physics.
Introduction to Classical and Quantum Field Theory - Tai-Kai Ng
2009-04-27
This is the first introductory textbook on quantum field theory to be
written from the point of view of condensed matter physics. As such, it
presents the basic concepts and techniques of statistical field theory,
clearly explaining how and why they are integrated into modern (and
classical) field theory, and includes the latest developments. Written by
an expert in the field, with a broad experience in teaching and training, it
manages to present such substantial topics as phases and phase
transitions or solitons and instantons in an accessible and concise way.
Divided into two parts, the first covers fundamental physics and the
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(QED), and finally non-Abelian vector fields and Quantum
ChromoDynamics (QCD). Applications to scattering cross sections in
QED and QCD are also described. Each chapter ends with exercises and
an important concepts section, allowing students to identify the key
aspects of the chapter and test their understanding.
Quantum Field Theory: An Introduction For Chemical Physicists Richard N Porter 2021-10-26
This introduction to quantum field theory (QFT) is written by a physical
chemist for physical chemists, chemical physicists, and other nonphysicists with knowledge of quantum theory but who want to explore
ways in which they might use the power of QFT in their investigations.
This book starts where many graduate courses in quantum theory that
are offered to chemistry students leave off and first develops some of the
necessary tools, such as Fock algebra, which is applied to solving the
quantum oscillator problem. Then it is used to develop the theory of
coherent states, time-dependent perturbation theory, and the treatment
of bosons and fermions. With this background, the QFT of a perfect gas
is derived and a connection to thermodynamics is demonstrated.
Application to imperfect gases provides a new approach to modelling
gas-liquid phase transitions. The book concludes with photons and their
interaction with molecular ensembles, and brings us to full circle by
deriving the blackbody radiation law, which started it all. The power of
the QFT methodology and the breadth of its applications should fascinate
the reader as it has the author.
Quantum Field Theory - Mark Srednicki 2007-01-25
Quantum field theory is the basic mathematical framework that is used
to describe elementary particles. This textbook provides a complete and
essential introduction to the subject. Assuming only an undergraduate
knowledge of quantum mechanics and special relativity, this book is ideal
for graduate students beginning the study of elementary particles. The
step-by-step presentation begins with basic concepts illustrated by
simple examples, and proceeds through historically important results to
thorough treatments of modern topics such as the renormalization group,
spinor-helicity methods for quark and gluon scattering, magnetic
monopoles, instantons, supersymmetry, and the unification of forces. The
book is written in a modular format, with each chapter as self-contained
as possible, and with the necessary prerequisite material clearly
identified. It is based on a year-long course given by the author and
contains extensive problems, with password protected solutions available
to lecturers at www.cambridge.org/9780521864497.

mathematics background needed by students in order to enter the field,
while the second part discusses applications of quantum field theory to a
few basic problems. The emphasis here lies on how modern concepts of
quantum field theory are embedded in these approaches, and also on the
limitations of standard quantum field theory techniques in facing 'real'
physics problems. Throughout, there are numerous end-of-chapter
problems, and a free solutions manual is available for lecturers.
Modern Introduction To Particle Physics, A (2nd Edition) Fayyazuddin 2000-09-29
The progress made in particle physics during the last two decades has
led to the formulation of the so-called Standard Model of elementary
particles and its quantitative experimental test. This book presents that
progress, and also includes chapters which provide background on
modern particle physics.Particle physics forms an essential part of the
physics curriculum. This is a comprehensive book incorporating all the
topics for a unified treatment of particle physics. It provides good
reference material for researchers in both theoretical and experimental
particle physics. It is designed as a semester course for senior
undergraduates and for graduate students. Formal quantum field theory
is not used. A knowledge of nonrelativistic quantum mechanics is
required for some parts of the book, but for the remaining parts
familiarity with the Dirac equation and Feynman rules is essential.
However, some of these topics are included in an appendix.In this second
edition, many chapters (e.g. on electroweak unification) have been
revised to bring them up to date. In particular, the chapters on neutrino
physics, particle mixing and CP violation, and weak decays of heavy
flavors have been rewritten incorporating new material and new data.
The heavy quark effective theory has been included.
Introduction to Quantum Field Theory - Horatiu Nastase 2019-10-17
Quantum Field Theory provides a theoretical framework for
understanding fields and the particles associated with them, and is the
basis of particle physics and condensed matter research. This graduate
level textbook provides a comprehensive introduction to quantum field
theory, giving equal emphasis to operator and path integral formalisms.
It covers modern research such as helicity spinors, BCFW construction
and generalized unitarity cuts; as well as treating advanced topics
including BRST quantization, loop equations, and finite temperature field
theory. Various quantum fields are described, including scalar and
fermionic fields, Abelian vector fields and Quantum ElectroDynamics
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