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Advanced Quantum Mechanics The Classical Quantum Connection
This textbook gives a connected mathematical derivation of the important mathematical results, concentrating on the central ideas
without including elaborate detail or unnecessary rigour, and explaining in the simplest terms the symbols and concepts which
confront the researcher in solid state, nuclear or high-energy physics.
Introducing a geometric view of fundamental physics, ideal for advanced undergraduate and graduate students in quantum
mechanics and mathematical physics.
An Introduction to Advanced Quantum Physics presents important concepts from classical mechanics, electricity and magnetism,
statistical physics, and quantum physics brought together to discuss the interaction of radiation and matter, selection rules,
symmetries and conservation laws, scattering, relativistic quantum mechanics, apparent paradoxes, elementary quantum field
theory, electromagnetic and weak interactions, and much more. This book consists of two parts: Part 1 comprises the material
suitable for a second course in quantum physics and covers: Electromagnetic Radiation and Matter Scattering Symmetries and
Conservation Laws Relativistic Quantum Physics Special Topics Part 2 presents elementary quantum field theory and discusses:
Second Quantization of Spin 1/2 and Spin 1 Fields Covariant Perturbation Theory and Applications Quantum Electrodynamics
Each chapter concludes with problems to challenge the students’ understanding of the material. This text is intended for graduate
and ambitious undergraduate students in physics, material sciences, and related disciplines.
The first volume (General Theory) differs from most textbooks as it emphasizes the mathematical structure and mathematical
rigor, while being adapted to the teaching the first semester of an advanced course in Quantum Mechanics (the content of the
book are the lectures of courses actually delivered.). It differs also from the very few texts in Quantum Mechanics that give
emphasis to the mathematical aspects because this book, being written as Lecture Notes, has the structure of lectures delivered in
a course, namely introduction of the problem, outline of the relevant points, mathematical tools needed, theorems, proofs. This
makes this book particularly useful for self-study and for instructors in the preparation of a second course in Quantum Mechanics
(after a first basic course). With some minor additions it can be used also as a basis of a first course in Quantum Mechanics for
students in mathematics curricula. The second part (Selected Topics) are lecture notes of a more advanced course aimed at
giving the basic notions necessary to do research in several areas of mathematical physics connected with quantum mechanics,
from solid state to singular interactions, many body theory, semi-classical analysis, quantum statistical mechanics. The structure of
this book is suitable for a second-semester course, in which the lectures are meant to provide, in addition to theorems and proofs,
an overview of a more specific subject and hints to the direction of research. In this respect and for the width of subjects this
second volume differs from other monographs on Quantum Mechanics. The second volume can be useful for students who want
to have a basic preparation for doing research and for instructors who may want to use it as a basis for the presentation of
selected topics.
This book introduces quantum mechanics from the discovery of photons to field quantization, relativistic quantum fields and photonmatter interactions. It emphasizes the role of quantum theory for an understanding of materials and electromagnetic radiation.
Advanced Quantum Mechanics: Materials and Photons is a textbook which emphasizes the importance of advanced quantum
mechanics for materials science and all experimental techniques which employ photon absorption, emission, or scattering.
Important aspects of introductory quantum mechanics are covered in the first seven chapters to make the subject self-contained
and accessible for a wide audience. The textbook can therefore be used for advanced undergraduate courses and introductory
graduate courses which are targeted towards students with diverse academic backgrounds from the Natural Sciences or
Engineering. To enhance this inclusive aspect of making the subject as accessible as possible, Appendices A and B also provide
introductions to Lagrangian mechanics and the covariant formulation of electrodynamics. Other special features include an
introduction to Lagrangian field theory and an integrated discussion of transition amplitudes with discrete or continuous initial or
final states. Once students have acquired an understanding of basic quantum mechanics and classical field theory, canonical field
quantization is easy. Furthermore, the integrated discussion of transition amplitudes naturally leads to the notions of transition
probabilities, decay rates, absorption cross sections and scattering cross sections, which are important for all experimental
techniques that use photon probes. Quantization is first discussed for the Schrödinger field before the relativistic Maxwell, KleinGordon and Dirac fields are quantized. Quantized Schrödinger field theory is not only important for condensed matter physics and
materials science, but also provides the easiest avenue to general field quantization and is therefore also useful for students with
an interest in nuclear and particle physics. The quantization of the Maxwell field is performed in Coulomb gauge. This is the
appropriate and practically most useful quantization procedure in condensed matter physics, chemistry, and materials science
because it naturally separates the effects of Coulomb interactions, exchange interactions, and photon scattering. The appendices
contain additional material that is usually not found in standard quantum mechanics textbooks, including a completeness proof of
eigenfunctions of one-dimensional Sturm-Liouville problems, logarithms of matrices, and Green's functions in different dimensions.
This book studies the foundations of quantum theory through its relationship to classical physics. This idea goes back to the
Copenhagen Interpretation (in the original version due to Bohr and Heisenberg), which the author relates to the mathematical
formalism of operator algebras originally created by von Neumann. The book therefore includes comprehensive appendices on
functional analysis and C*-algebras, as well as a briefer one on logic, category theory, and topos theory. Matters of foundational as
well as mathematical interest that are covered in detail include symmetry (and its "spontaneous" breaking), the measurement
problem, the Kochen-Specker, Free Will, and Bell Theorems, the Kadison-Singer conjecture, quantization, indistinguishable
particles, the quantum theory of large systems, and quantum logic, the latter in connection with the topos approach to quantum
theory. This book is Open Access under a CC BY licence.
The fundamental goal of physics is an understanding of the forces of nature in their simplest and most general terms. Yet the
scientific method inadver tently steers us away from that course by requiring an ever finer subdivision of the problem into
constituent components, so that the overall objective is often obscured, even to the experts. The situation is most frustrating and
acute for today's graduate students, who must try to absorb as much general knowledge as is possible and also try to digest only a
sm all fraction of the ever increasing morass of observational data or detailed theories to write a dissertation. This book is based
on the premise that to study a subject in depth is only half the battle; the remaining struggle is to put the pieces together in a broad
but comprehensive manner. Accordingly, the primary purpose of this text is to cut across the barriers existing between the various
fields ofmodern physics (elementary particles; nuclear, atomic, and solid state physics; gravitation) and present a unified
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description of the quantum nature of forces encountered in each field at the level of the second-year physics graduate student.
This unification is based on one-body perturbation techniques, covariantly generalized to what are now called "Feynman
diagrams," and is formulated aS,a simple (but nontriv ial) extension of ordinary nonrelativistic, one-particle quantum theory.
Advanced Quantum Theory is a concised, comprehensive, well-organized text based on the techniques used in theoretical elementary
particle physics and extended to other branches of modern physics as well. While it is especially valuable reading for students and professors
of physics, a less cursory survey should aid the nonspecialist in mastering the principles and calculational tools that probe the quantum
nature of the fundamental forces. The initial application is to nonrelativistic scattering graphs encountered in atomic, solid state, and nuclear
physics. Then, focusing on relativistic Feynman Diagrams and their construction in lowest order — applied to electromagnetic, strong, weak,
and gravitational interactions — this bestseller also covers relativistic quantum theory based on group theoretical language, scattering theory,
and finite parts of higher order graphs. This new edition includes two chapters on the quark model at low energies.
R. Shankar has introduced major additions and updated key presentations in this second edition of Principles of Quantum Mechanics. New
features of this innovative text include an entirely rewritten mathematical introduction, a discussion of Time-reversal invariance, and extensive
coverage of a variety of path integrals and their applications. Additional highlights include: - Clear, accessible treatment of underlying
mathematics - A review of Newtonian, Lagrangian, and Hamiltonian mechanics - Student understanding of quantum theory is enhanced by
separate treatment of mathematical theorems and physical postulates - Unsurpassed coverage of path integrals and their relevance in
contemporary physics The requisite text for advanced undergraduate- and graduate-level students, Principles of Quantum Mechanics,
Second Edition is fully referenced and is supported by many exercises and solutions. The book’s self-contained chapters also make it
suitable for independent study as well as for courses in applied disciplines.
Graduate-level text offers unified treatment of mathematics applicable to many branches of physics. Theory of vector spaces, analytic
function theory, theory of integral equations, group theory, and more. Many problems. Bibliography.
Quantum Dynamics is a major survey of quantum theory based on Walter Greiner's long-running and highly successful course at the
University of Frankfurt. The key to understanding in quantum theory is to reinforce lecture attendance and textual study by working through
plenty of representative and detailed examples. Firm belief in this principle led Greiner to develop his unique course and to transform it into a
remarkable and comprehensive text. The text features a large number of examples and exercises involving many of the most advanced
topics in quantum theory. These examples give practical and precise demonstrations of how to use the often subtle mathematics behind
quantum theory. The text is divided into five volumes: Quantum Mechanics I - An Introduction, Quantum Mechanics II - Symmetries,
Relativistic Quantum Mechanics, Quantum Electrodynamics, Gauge Theory of Weak Interactions. These five volumes take the reader from
the fundamental postulates of quantum mechanics up to the latest research in particle physics. Volume 1, Quantum Mechanics I - An
Introduction, lays the foundation for the rest of the course. Starting from black-body radiation, the photo-electric effect and wave-particle
duality, Greiner goes on to discuss the uncertainty relations, spin and many-body systems, then discusses applications to the hydrogen atom
and the Stern-Gerlach and Einstein-de Haas experiments. The mathematics of representation theory, S-matrices, perturbation theory,
eigenvalues and hypergeometric differential equations are presented in detail, with 84 fully and carefully worked examples and exercises to
consolidate the material. Volume 2 presents a particularly appealing and successful theme in advanced quantum mechanics - symmetries.
After a brief introduction to symmetries in classical mechanics, the text turns to their relevance in quantum mechanics, the consequences of
rotation symmetry and the general theory of Lie groups. The Isospin group, hypercharge, SU (3) and their applications are all dealt with in
depth before a chapter on charm and SU (3) leads to the frontiers of research in particle physics. Almost a hundred detailed, worked
examples and problems make this a truly unique text on a fascinating side of modern physics.
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.
This 2004 textbook provides a pedagogical introduction to the formalism, foundations and applications of quantum mechanics. Part I covers
the basic material which is necessary to understand the transition from classical to wave mechanics. Topics include classical dynamics, with
emphasis on canonical transformations and the Hamilton-Jacobi equation, the Cauchy problem for the wave equation, Helmholtz equation
and eikonal approximation, introduction to spin, perturbation theory and scattering theory. The Weyl quantization is presented in Part II, along
with the postulates of quantum mechanics. Part III is devoted to topics such as statistical mechanics and black-body radiation, Lagrangian
and phase-space formulations of quantum mechanics, and the Dirac equation. This book is intended for use as a textbook for beginning
graduate and advanced undergraduate courses. It is self-contained and includes problems to aid the reader's understanding.
This book provides a rapid overview of the basic methods and concepts in mechanics for beginning Ph.D. students and advanced
undergraduates in applied mathematics or related fields. It is based on a graduate course given in 2006-07 at the Courant Institute of
Mathematical Sciences. Among other topics, the book introduces Newton's law, action principles, Hamilton-Jacobi theory, geometric wave
theory, analytical and numerical statistical mechanics, discrete and continuous quantum mechanics, and quantum path-integral methods. The
focus is on fundamental mathematical methods that provide connections between seemingly unrelated subjects. An example is HamiltonJacobi theory, which appears in the calculus of variations, in Fermat's principle of classical mechanics, and in the geometric theory of
dispersive wavetrains. The material is developed in a sequence of simple examples and the book can be used in a one-semester class on
classical, statistical, and quantum mechanics. Some familiarity with differential equations is required but otherwise the book is self-contained.
In particular, no previous knowledge of physics is assumed. Titles in this series are co-published with the Courant Institute of Mathematical
Sciences at New York University.
This book starts from a set of common basic principles to establish the basic formalisms of all disciplines of fundamental physics, including
quantum field theory, quantum mechanics, statistical mechanics, thermodynamics, general relativity, electromagnetism, and classical
mechanics. Instead of the traditional pedagogic way, the author arranges the subjects and formalisms in a logical order, i.e. all the formulas
are derived from the formulas before them. The formalisms are also kept self-contained. Most mathematical tools are given in the
appendices. Although this book covers all the disciplines of fundamental physics, it contains only a single volume because the contents are
kept concise and treated as an integrated entity, which is consistent with the motto that simplicity is beauty, unification is beauty, and thus
physics is beauty.This can be used as an advanced textbook for graduate students. It is also suitable for physicists who wish to have an
overview of fundamental physics.
A Wall Street Journal Best Book of 2013 If you ever regretted not taking physics in college--or simply want to know how to think like a
physicist--this is the book for you. In this bestselling introduction, physicist Leonard Susskind and hacker-scientist George Hrabovsky offer a
first course in physics and associated math for the ardent amateur. Challenging, lucid, and concise, The Theoretical Minimum provides a tool
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kit for amateur scientists to learn physics at their own pace.
This introductory course on quantum mechanics is the basic lecture that precedes and completes the author's second book Advanced
Quantum Mechanics. This new edition is up-to-date and has been revised. Coverage meets the needs of students by giving all mathematical
steps and worked examples with applications throughout the text as well as many problems at the end of each chapter. It contains
nonrelativistic quantum mechanics and a short treatment of the quantization of the radiation field. Besides the essentials, the book also
discusses topics such as the theory of measurement, the Bell inequality, and supersymmetric quantum mechanics.
The eleventh printing of this renowned book confirms its status as a classic. The book presents major advances in fundamentals of quantum
physics from 1927 to the present. No familiarity with relativistic quantum mechanics or quantum field theory is presupposed; however, the
reader is assumed to be familiar with non-relativistic quantum mechanics, classical electrodynamics, and classical mechanics. The author's
clear presentation focuses on key concepts, particularly experimental work in the field.
This graduate-level text is based on a course in advanced quantum mechanics, taught many times at the University of Massachusetts,
Amherst. Topics include propagator methods, scattering theory, charged particle interactions, alternate approximate methods, and KleinGordon and Dirac equations. Problems appear in the flow of the discussion, rather than at the end of chapters. 1992 edition.
In this updated and expanded second edition of a well-received and invaluable textbook, Prof. Dick emphasizes the importance of advanced
quantum mechanics for materials science and all experimental techniques which employ photon absorption, emission, or scattering.
Important aspects of introductory quantum mechanics are covered in the first seven chapters to make the subject self-contained and
accessible for a wide audience. Advanced Quantum Mechanics, Materials and Photons can therefore be used for advanced undergraduate
courses and introductory graduate courses which are targeted towards students with diverse academic backgrounds from the Natural
Sciences or Engineering. To enhance this inclusive aspect of making the subject as accessible as possible Appendices A and B also provide
introductions to Lagrangian mechanics and the covariant formulation of electrodynamics. This second edition includes an additional 62 new
problems as well as expanded sections on relativistic quantum fields and applications of quantum electrodynamics. Other special features
include an introduction to Lagrangian field theory and an integrated discussion of transition amplitudes with discrete or continuous initial or
final states. Once students have acquired an understanding of basic quantum mechanics and classical field theory, canonical field
quantization is easy. Furthermore, the integrated discussion of transition amplitudes naturally leads to the notions of transition probabilities,
decay rates, absorption cross sections and scattering cross sections, which are important for all experimental techniques that use photon
probes.
The geometric formulation of autonomous Hamiltonian mechanics in the terms of symplectic and Poisson manifolds is generally accepted.
This book provides the geometric formulation of non-autonomous mechanics in a general setting of time-dependent coordinate and reference
frame transformations.
This book provides a coherent introduction to Gutzwiller’s trace formula accessible to well-prepared science, mathematics, and engineering
students who have taken introductory courses in linear algebra, classical, and quantum mechanics. In addition to providing an enrichment of
the undergraduate curriculum, this book may serve as the primary text for graduate courses on semiclassical methods. Since periodic-orbit
expansions may be used to solve all types of wave systems that typically occur in mathematics, phyics, and engineering, this book is
attractice for professional scientists and engineers as well. Following a thorough review of elementary concepts in classical and quantum
mechanics the reader is introduced to the idea of classical periodic orbits, the foundation of Gutzwiller’s approach to quantum spectra. The
trace formula itself is derived following an introduction to Feynman’s path integrals. Numerous applications, including the exact solutions of
“unsolvable” one-dimensional quantum problems, illustrate the power of Gutzwiller’s method. Worked examples throughout the text illustrate
the material and provide immediate “hands-on” demonstrations of tools and concepts just learned. Problems at the end of each section invite
the reader to consolidate the acquired knowledge.
A comprehensive and engaging textbook, providing a graduate-level, non-historical, modern introduction of quantum mechanical concepts.
Renowned physicist and mathematician Freeman Dyson is famous for his work in quantum mechanics, nuclear weapons policy and bold
visions for the future of humanity. In the 1940s, he was responsible for demonstrating the equivalence of the two formulations of quantum
electrodynamics OCo Richard Feynman''s diagrammatic path integral formulation and the variational methods developed by Julian Schwinger
and Sin-Itiro Tomonoga OCo showing the mathematical consistency of QED. This invaluable volume comprises the legendary lectures on
quantum electrodynamics first given by Dyson at Cornell University in 1951. The late theorist Edwin Thompson Jaynes once remarked, OC
For a generation of physicists they were the happy medium: clearer and better motivated than Feynman, and getting to the point faster than
SchwingerOCO. This edition has been printed on the 60th anniversary of the Cornell lectures, and includes a foreword by science historian
David Kaiser, as well as notes from Dyson''s lectures at the Les Houches Summer School of Theoretical Physics in 1954. The Les Houches
lectures, described as a supplement to the original Cornell notes, provide a more detailed look at field theory, a careful and rigorous
derivation of Fermi''s Golden Rule, and a masterful treatment of renormalization and Ward''s Identity. Future generations of physicists are
bound to read these lectures with pleasure, benefiting from the lucid style that is so characteristic of Dyson''s exposition.
Advanced Quantum MechanicsMaterials and PhotonsSpringer Science & Business Media
`Quantum Mechanics' is a comprehensive introduction to quantum mechanics for advanced undergraduate students in physics. It provides
the reader with a strong conceptual background in the subject, extensive experience with the necessary mathematical background, as well as
numerous visualizations of quantum concepts and phenomena.
This book covers advanced topics in quantum mechanics, including nonrelativistic multi-particle systems, relativistic wave equations, and
relativistic fields. Numerous examples for application help readers gain a thorough understanding of the subject. The presentation of
relativistic wave equations and their symmetries, and the fundamentals of quantum field theory lay the foundations for advanced studies in
solid-state physics, nuclear, and elementary particle physics. The authors earlier book, Quantum Mechanics, was praised for its unsurpassed
clarity.
This textbook provides an introduction to classical mechanics at a level intermediate between the typical undergraduate and advanced
graduate level. This text describes the background and tools for use in the fields of modern physics, such as quantum mechanics,
astrophysics, particle physics, and relativity. Students who have had basic undergraduate classical mechanics or who have a good
understanding of the mathematical methods of physics will benefit from this book.
The book provides an overview of the most advanced quantum informational geometric techniques, which can help quantum communication
theorists analyze quantum channels, such as security or additivity properties. Each section addresses an area of major research of quantum
information theory and quantum communication networks. The authors present the fundamental theoretical results of quantum information
theory, while also presenting the details of advanced quantum ccommunication protocols with clear mathematical and information theoretical
background. This book bridges the gap between quantum physics, quantum information theory, and practical engineering.
This book collects an extended version of the lectures delivered by the authors at the Fall Workshop on Geometry and Physics in the years
2014, 2015, 2016.It aims at introducing advanced graduate and PhD students, as well as young researchers, to current research in
mathematics and physics. In particular, it fills the gap between the more physical-oriented and the more mathematical-oriented literature on
quantum theory. It introduces various approaches to methods of quantization, along with their impact on modern mathematical methods.
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An accessible introduction to advanced quantum theory, this textbook focuses on its practical applications and is ideal for graduate students
in physics.

This edition has been printed on the 60th anniversary of the Cornell lectures, and includes a foreword by science historian David
Kaiser, as well as notes from Dyson's lectures at the Les Houches Summer School of Theoretical Physics in 1954. The Les
Houches lectures, described as a supplement to the original Cornell notes, provide a more detailed look at field theory, a careful
and rigorous derivation of Fermi's Golden Rule, and a masterful treatment of renormalization and Ward's Identity."--Pub. desc.
Quantum dynamics of molecules poses a variety of computational challenges that are presently at the forefront of research efforts
in numerical analysis in a number of application areas: high-dimensional partial differential equations, multiple scales, highly
oscillatory solutions, and geometric structures such as symplecticity and reversibility that are favourably preserved in
discretizations. This text addresses such problems in quantum mechanics from the viewpoint of numerical analysis, illustrating
them to a large extent on intermediate models between the Schrodinger equation of full many-body quantum dynamics and the
Newtonian equations of classical molecular dynamics. The fruitful interplay between quantum dynamics and numerical analysis is
emphasized.
Renowned physicist and mathematician Freeman Dyson is famous for his work in quantum mechanics, nuclear weapons policy
and bold visions for the future of humanity. In the 1940s, he was responsible for demonstrating the equivalence of the two
formulations of quantum electrodynamics — Richard Feynman's diagrammatic path integral formulation and the variational methods
developed by Julian Schwinger and Sin-Itiro Tomonoga — showing the mathematical consistency of QED. This invaluable volume
comprises the legendary lectures on quantum electrodynamics first given by Dyson at Cornell University in 1951. The late theorist
Edwin Thompson Jaynes once remarked, “For a generation of physicists they were the happy medium: clearer and better
motivated than Feynman, and getting to the point faster than Schwinger”. This edition has been printed on the 60th anniversary of
the Cornell lectures, and includes a Foreword writer science historian David Kaiser, as well as notes from Dyson's lectures at the
Les Houches Summer School of Theoretical Physics in 1954. The Les Houches lectures, described as a supplement to the
original Cornell notes, provide a more detailed look at field theory, a careful and rigorous derivation of Fermi's Golden Rule, and a
masterful treatment of renormalization and Ward's Identity. Future generations of physicists are bound to read these lectures with
pleasure, benefiting from the lucid style that is so characteristic of Dyson's exposition. Contents:Introduction:BooksSubject
MatterDetailed ProgramOne-Particle TheoriesThe Dirac Theory:The Form of the Dirac EquationLorentz Invariance of the Dirac
EquationTo Find the SThe Covariant NotationConservation Laws. Existence of SpinElementary SolutionsThe Hole TheoryPositron
StatesElectromagnetic Properties of the ElectronThe Hydrogen AtomSolution of Radial EquationBehaviour of an Electron in a NonRelativistic ApproximationSummary of Matrices in the Dirac Theory in Our NotationSummary of Matrices in the Dirac Theory in the
Feynman NotationScattering Problems and Born Approximation:General DiscussionProjection OperatorsCalculation of
TracesScattering of Two Electrons in Born Approximation. The Møller FormulaRelation of Cross-sections to Transition
AmplitudesResults for Møller ScatteringNote on the Treatment of Exchange EffectsRelativistic Treatment of Several ParticlesField
Theory:Classical Relativistic Field TheoryQuantum Relativistic Field TheoryThe Feynman Method of QuantizationThe Schwinger
Action PrincipleExamples of Quantized Field Theories:The Maxwell FieldTheory of Line Shift and Line WidthField Theory of the
Dirac Electron, Without InteractionField Theory of Dirac Electron in External FieldField Theory of Dirac and Maxwell FieldsFree
Particle Scattering Problems:Møller Scattering of Two ElectronsScattering of a Photon by an Electron. The Compton Effect. KleinNishina FormulaTwo Quantum Pair AnnihilationBremsstrahlung and Pair Creation in the Coulomb Field of an AtomGeneral Theory
of Free Particle Scattering:The Reduction of an Operator to Normal FormFeynman GraphsFeynman Rules of CalculationThe SelfEnergy of the ElectronSecond-Order Radiative Corrections to ScatteringThe Treatment of Low-Frequency Photons. The Infra-Red
CatastropheScattering by a Static Potential. Comparison with Experimental Results:The Magnetic Moment of the
ElectronRelativistic Calculation of the Lamb Shift Readership: Physicists, graduate and undergraduate students.
Keywords:Relativistic Quantum Mechanics;Quantum Field Theory;Quantum ElectrodynamicsKey Features:Freeman Dyson's first
physics textbookMany important details clearly explained, including the reason for 4 x 4 Dirac matrices, the magnetic moment of
the electron, etc.Very well-balanced treatment of field theory and QEDThe original exposition has been expanded by about 40%
with the Les Houches lecturesReviews: Reviews of the First Edition “… one can profit significantly from the insight into the physics
beneath the apparatus, and the extensive and detailed treatment of some problems. Therefore it may be very useful as an
additional source in the preparation of a course on quantum field theory … I highly recommend this book to get a different view on
quantum field theory, and also to understand how quantum field theory emerged in its present form at all.” Mathematical Reviews
“The fame of these lectures as well as of this author, together with the enduring interest in their contents attested by this
transcription, obviously classify the book as of great interest to students and researchers willing to hear a presentation of quantum
electrodynamics from one of the founding fathers.” Zentralblatt MATH “This book is likely to be of interest mainly to historians of
science … one thing was done rather well was the relativistic treatment of the spectrum of the hydrogen atom, which is found
algebraically and, rather elegantly and efficiently. The treatment of fluctuations in fields had some nice points …” CERN Courier
Kompakt und verständlich führt dieses Lehrbuch in die Grundlagen der theoretischen Physik ein. Dabei werden die üblichen
Themen der Grundvorlesungen Mechanik, Elektrodynamik, Relativitätstheorie, Quantenmechanik , Thermodynamik und Statistik
in einem Band zusammengefasst, um den Zusammenhang zwischen den einzelnen Teilgebieten besonders zu betonen. Ein
Kapitel mit mathematischen Grundlagen der Physik erleichtert den Einstieg. Zahlreiche Übungsaufgaben dienen der Vertiefung
des Stoffes.
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