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First completely geometric approach to relativity theory; based on space-time geometries of Loedel and Brehme.
Simplest approach to difficult concepts. Problems. Bibliography. This volume is a comprehensive compilation of
carefully selected questions at the PhD qualifying exam level, including many actual questions from Columbia
University, University of Chicago, MIT, State University of New York at Buffalo, Princeton University, University
of Wisconsin and the University of California at Berkeley over a twenty-year period. Featuring a division into the
three parts which form the title, topics covered in this book include the crystal structure, superconductivity, general
relativity, special relativity, and measurements, among many others.This latest edition has been updated. New
problems and solutions have been added, while the original problems are modernized, excluding outdated questions
and emphasizing those that rely on calculations. The problems range from fundamental to advanced in a wide range
of topics, easily enhancing the student's knowledge through workable exercises. Simple-to-solve problems play a
useful role as a first check of the student's level of knowledge whereas difficult problems will challenge the student's
capacity on finding solutions. This textbook develops Special Relativity in a systematic way and offers problems
with detailed solutions to empower students to gain a real understanding of this core subject in physics. This new
edition has been thoroughly updated and has new sections on relativistic fluids, relativistic kinematics and on four-
acceleration. The problems and solution section has been significantly expanded and short history sections have
been included throughout the book. The approach is structural in the sense that it develops Special Relativity in
Minkowski space following the parallel steps as the development of Newtonian Physics in Euclidian space. A
second characteristic of the book is that it discusses the mathematics of the theory independently of the physical
principles, so that the reader will appreciate their role in the development of the physical theory. The book is
intended to be used both as a textbook for an advanced undergraduate teaching course in Special Relativity but also
as a reference book for the future. Relativity Physics covers all the material required for a first course in relativity.
Beginning with an examination of the paradoxes that arose in applying the principle of relativity to
electromagnetism and classical mechanics, the author shows how Einstein resolved these problems. This textbook
offers a concise but thorough treatment of the theory of special relativity for advanced undergraduate and beginning
graduate students. Assuming no prior knowledge of relativity, the author elaborates the underlying logic and
describes the subtleties and apparent paradoxes. The text also contains a large number of problems which cover the
basic modes of thinking and calculating in special relativity. Emphasis is placed on developing the student's intuitive
understanding of space-time geometry along with the necessary methods of four-tensor calculus, though three-
dimensional methods are also described. This updated new edition contains additional examples and problems, and
the chapter on relativistic mechanics of continua has been substantially rewritten. Written in an clear and informal
style, this text explores the most accessible of the 20th century revolutions in physics. It allows readers to build up
physical intuition for what is going on, before presenting concise mathematical descriptions. It contains many
applications, ten appendices, and numerous illustrations, examples and problems. Introducing General Relativity An
accessible and engaging introduction to general relativity for undergraduates In Introducing General Relativity, the
authors deliver a structured introduction to the core concepts and applications of General Relativity. The book leads



readers from the basic ideas of relativity—including the Equivalence Principle and curved space-time—to more
advanced topics, like Solar System tests and gravitational wave detection. Each chapter contains practice problems
designed to engage undergraduate students of mechanics, electrodynamics, and special relativity. A wide range of
classical and modern topics are covered in detail, from exploring observational successes and astrophysical
implications to explaining many popular principles, like space-time, redshift, black holes, gravitational waves and
cosmology. Advanced topic sections introduce the reader to more detailed mathematical approaches and complex
ideas, and prepare them for the exploration of more specialized and sophisticated texts. Introducing General
Relativity also offers: Structured outlines to the concepts of General Relativity and a wide variety of its applications
Comprehensive explorations of foundational ideas in General Relativity, including space-time curvature and tensor
calculus Practical discussions of classical and modern topics in relativity, from space-time to redshift, gravity, black
holes, and gravitational waves Optional, in-depth sections covering the mathematical approaches to more advanced
ideas Perfect for undergraduate physics students who have studied mechanics, dynamics, and Special Relativity,
Introducing General Relativity is an essential resource for those seeking an intermediate level discussion of General
Relativity placed between the more qualitative books and graduate-level textbooks. Hermann Minkowski recast
special relativity as essentially a new geometric structure for spacetime. This book looks at the ideas of both Einstein
and Minkowski, and then introduces the theory of frames, surfaces and intrinsic geometry, developing the main
implications of Einstein's general relativity theory. This text brings the challenge and excitement of modern
relativity and cosmology at rigorous mathematical level within reach of advanced undergraduates and beginning
graduates. The aim of the book is to provide a clear, concise and self-contained discussion of both the structure of
the theory of special relativity and its physical content. The point of view is that of a practising physicist who uses
relativity daily: relativity is a branch of physics and is regarded as being neither mathematics nor philosophy.
Particular care has been taken to elucidate those difficulties, conceptual rather than mathematical, which invariably
snare the unwary or inexperienced. The material is liberally illustrated with real examples and problems drawn from
both high energy physics and from astrophysics. This comprehensive textbook develops in a logical and coherent
way both the formalism and the physical ideas of special and general relativity. Part one focuses on the special
theory and begins with the study of relativistic kinematics from three points of view. Part two begins with a chapter
introducing differential geometry. Subsequent chapters cover: rotation, the electromagnetic field, and material
media. A second chapter on differential geometry provides the background for Einstein's gravitational-field equation
and Schwarzschild's solution. The book is aimed at advanced undergraduates and beginning graduate students in
physics or astrophysics. This book provides a thorough discussion of the concepts and main consequences of special
relativity. Treated in detail are the Lorentz transformations, their kinematical consequences (the so-called
paradoxes), relativistic mechanics, electrodynamics as an example of a relativistic field theory, and the principal
features of relativistic hydrodynamics. The book offers a logical development of special relativity from Einstein's
principle of relativity alone; arrives at the essential statements of the theory by a direct approach — this emphasis is
different from that of most books; and offers a concise introduction to tensor calculus as needed in special relativity.
A selection of problems and documentation of the experimental tests of special relativity are given. A compact yet
informative exploration of Special Relativity and its core ideas, also providing a preparatory route into General
Relativity. This course on special relativity emphasizes the coordinate-free and tensorial approach to Einstein's
theory. The author encourages the reader tolook at problems from a four-dimensional point of view, so preparing
them for further study in relativistic physics, gravitation and cosmology. The book will be especially appealing to
students with a mathematical bent and those who like brevity and clarity of reasoning. Three-part treatment explores
special relativity in terms of kinematics and introductory dynamics as well as general relativity. Ideal for classroom
use, supplementary reading, and self-study. Numerous problems with solutions. 1969 edition. Writing a new book
on the classic subject of Special Relativity, on which numerous important physicists have contributed and many
books have already been written, can be like adding another epicycle to the Ptolemaic cosmology. Furthermore, it is
our belief that if a book has no new elements, but simply repeats what is written in the existing literature, perhaps
with a different style, then this is not enough to justify its publication. However, after having spent a number of
years, both in class and research with relativity, I have come to the conclusion that there exists a place for a new
book. Since it appears that somewhere along the way, mathem- ics may have obscured and prevailed to the degree
that we tend to teach relativity (and I believe, theoretical physics) simply using “heavier” mathematics without the
inspiration and the mastery of the classic physicists of the last century. Moreover current trends encourage the
application of techniques in producing quick results and not tedious conceptual approaches resulting in long-lasting
reasoning. On the other hand, physics cannot be done a ? la carte stripped from philosophy, or, to put it in a simple
but dramatic context A building is not an accumulation of stones! As a result of the above, a major aim in the writing
of this book has been the distinction between the mathematics of Minkowski space and the physics of r- ativity. The
authors have attempted to convey a mode of approach to these kinds of problems, revealing procedures that can
reduce the labor of calculations while avoiding the pitfall of too much or too powerful formalism. The book presents



the theory of relativity as a unified whole. By showing that the concepts of this theory are interrelated to form a
unified totality David Bohm supplements some of the more specialist courses which have tended to give students a
fragmentary impression of the logical and conceptual nature of physics as a whole. This book, first appearing in
German in 2004 under the title Spezielle Relativitätstheorie für Studienanfänger, offers access to the special theory
of relativity for readers with a background in mathematics and physics comparable to a high school honors degree.
All mathematical and physical competence required beyond that level is gradually developed through the book, as
more advanced topics are introduced. The full tensor formalism, however, is dispensed with as it would only be a
burden for the problems to be dealt with. Eventually, a substantial and comprehensive treatise on special relativity
emerges which, with its gray-shaded formulary, is an invaluable reference manual for students and scientists
alike.Some crucial results are derived more than once with different approaches: the Lorentz transformation in one
spatial direction three times, the Doppler formula four times, the Lorentz transformation in two directions twice; also
twice the unification of electric and magnetic forces, the velocity addition formula, as well as the aberration formula.
Beginners will be grateful to find several routes to the goal; moreover, for a theory like relativity, it is of
fundamental importance to demonstrate that it is self-contained and without contradictions.Author's website:
www.relativity.ch. Crystal structures and properties (1001-1027) - Electron theory, energy bands and
semiconductors (1028-1051) - Electromagnetic properties, optical properties and superconductivity (1052-1076) -
Other topics (1077-1081) - Special relativity (2001-2007) - General relativity 2008-2023) - Relativistic cosmology
(2024-2028) - History of physics and general questions (3001-3025) - Measurements, estimations and errors (3026-
3048) - Mathematical techniques (3049-3056). Field theory is an important topic in theoretical physics, which is
studied in the physical and physico-mathematical departments of universities. Therefore, lecturers are faced with the
urgent task of not only providing students with information about the subject, but also to help them master the
material at a deep qualitative level, by presenting the specific features of general approaches to the statement and the
solution of problems in theoretical physics. One of the ways to study field theory is the practical one, where the
students can deepen their knowledge of the theoretical material and develop problem-solving skills. This book
includes a concise theoretical summary of the main branches of field theory and electrodynamics, worked examples,
and some problems for the student to solve.The book is written for students of theoretical and applied physics, and
corresponds to the curricula of the theoretical courses 'Field theory' and 'Electrodynamics' for physics
undergraduates. It can also be useful for students of other disciplines, in particular, those in which physics is one of
the base subjects. Einstein's theories of special relativity and general relativity form a core part of today's
undergraduate (or Masters-level) physics curriculum. This is a supplementary problem book or student's manual,
consisting of 150 problems in each of special and general relativity. The problems, which have been developed,
tested and refined by the authors over the past two decades, are a mixture of short-form and multi-part extended
problems, with hints provided where appropriate. Complete solutions are elaborated for every problem, in a different
section of the book; some solutions include brief discussions on their physical or historical significance. Designed as
a companion text to complement a main relativity textbook, it does not assume access to any specific textbook. This
is a helpful resource for advanced students, for self-study, a source of problems for university teaching assistants, or
as inspiration for instructors and examiners constructing problems for their lectures, homework or exams. University
Physics is a three-volume collection that meets the scope and sequence requirements for two- and three-semester
calculus-based physics courses. Volume 1 covers mechanics, sound, oscillations, and waves. Volume 2 covers
thermodynamics, electricity and magnetism, and Volume 3 covers optics and modern physics. This textbook
emphasizes connections between between theory and application, making physics concepts interesting and
accessible to students while maintaining the mathematical rigor inherent in the subject. Frequent, strong examples
focus on how to approach a problem, how to work with the equations, and how to check and generalize the result.
The text and images in this textbook are grayscale. The General Theory of Relativity: A Mathematical Exposition
will serve readers as a modern mathematical introduction to the general theory of relativity. Throughout the book,
examples, worked-out problems, and exercises (with hints and solutions) are furnished. Topics in this book include,
but are not limited to: tensor analysis the special theory of relativity the general theory of relativity and Einstein’s
field equations spherically symmetric solutions and experimental confirmations static and stationary space-time
domains black holes cosmological models algebraic classifications and the Newman-Penrose equations the coupled
Einstein-Maxwell-Klein-Gordon equations appendices covering mathematical supplements and special topics
Mathematical rigor, yet very clear presentation of the topics make this book a unique text for both university
students and research scholars. Anadijiban Das has taught courses on Relativity Theory at The University College of
Dublin, Ireland, Jadavpur University, India, Carnegie-Mellon University, USA, and Simon Fraser University,
Canada. His major areas of research include, among diverse topics, the mathematical aspects of general relativity
theory. Andrew DeBenedictis has taught courses in Theoretical Physics at Simon Fraser University, Canada, and is
also a member of The Pacific Institute for the Mathematical Sciences. His research interests include quantum
gravity, classical gravity, and semi-classical gravity. Succeed in physics with MODERN PHYSICS! Designed to



provide simple, clear, and mathematically uncomplicated explanations of physical concepts and theories of modern
physics, this physics text provides you with the tools you need to get a good grade. Worked examples, exercises,
end-of-chapter problems, special topic sections, and the book-specific website give you the opportunity to test your
comprehension and mastery of the material. Studying is made easy with QMTools, an online simulation software
that provides modeling tools to help you visualize abstract concepts and practice problem solving. This book
provides a thorough introduction to Einstein's special theory of relativity, suitable for anyone with a minimum of one
year's university physics with calculus. It is divided into fundamental and advanced topics. The first section starts by
recalling the Pythagorean rule and its relation to the geometry of space, then covers every aspect of special relativity,
including the history. The second section covers the impact of relativity in quantum theory, with an introduction to
relativistic quantum mechanics and quantum field theory. It also goes over the group theory of the Lorentz group, a
simple introduction to supersymmetry, and ends with cutting-edge topics such as general relativity, the standard
model of elementary particles and its extensions, superstring theory, and a survey of important unsolved problems.
Each chapter comes with a set of exercises. The book is accompanied by a CD-ROM illustrating, through interactive
animation, classic problems in relativity involving motion. The main feature of this book is the emphasis on
"practice". This approach, unusual in the relativistic literature, may be clarified by quoting some problems discussed
in the text: - the analysis of rocket acceleration to relativistic velocities - the influence of gravitational fields on the
accuracy of time measurements - the operation of optical rotation sensors - the evaluation of the Doppler spectrum
produced by the linear (or ro- tional) motion of an antenna or scatterer - the use of the Cerenkov effect in the design
of millimeter-wave power generators - the influence of the motion of a plasma on the transmission of electrom- netic
waves through this medium. A correct solution of these (and analogous) problems requires the use of re lativistic
principles. This remark remains valid even at low velocities, since first-order terms in (v/c) often playa fundamental
role in the equations. The "applicational" approach used in the text should be acceptable to space engineers, nuclear
engineers, electrical engineers, and more generally, ap plied physicists. Electrical engineers, in particular, are
concerned with re lativity by way of the electrodynamics of moving bodies. This discipline is of decisive importance
for power engineers, who are confronted with problems such as - the justification of a forcing function (-D~/Dt) in
the circuit equation of a moving loop - a correct formulation of Maxwell's equations in rotating coordinate systems -
the resolution of "sliding contact" paradoxes - a theoretically satisfying analysis of magnetic levitation systems. An
accessible introductory textbook on general relativity, covering the theory's foundations, mathematical formalism
and major applications. It is important for every physicist today to have a working knowledge of Einstein's theory of
general relativity. Introduction to General Relativity published in 2007 was aimed at first-year graduate students, or
advanced undergraduates, in physics. Only a basic understanding of classical lagrangian mechanics is assumed;
beyond that, the reader should find the material to be self-contained. The mechanics problem of a point mass
constrained to move without friction on a two-dimensional surface of arbitrary shape serves as a paradigm for the
development of the mathematics and physics of general relativity. Special relativity is reviewed. The basic principles
of general relativity are then presented, and the most important applications are discussed. The final special topics
section takes the reader up to a few areas of current research. An extensive set of accessible problems enhances and
extends the coverage. As a learning and teaching tool, this current book provides solutions to those problems. This
text and solutions manual are meant to provide an introduction to the subject. It is hoped that these books will allow
the reader to approach the more advanced texts and monographs, as well as the continual influx of fascinating new
experimental results, with a deeper understanding and sense of appreciation. A Broader View of Relativity shows
that there is still new life in old physics. The book examines the historical context and theoretical underpinnings of
Einstein''s theory of special relativity and describes Broad Relativity, a generalized theory of coordinate
transformations between inertial reference frames that includes Einstein''s special relativity as a special case. It
shows how the principle of relativity is compatible with multiple concepts of physical time and how these different
procedures for clock synchronization can be useful for thinking about different physical problems, including many-
body systems and the development of a Lorentz-invariant thermodynamics. Broad relativity also provides new
answers to old questions such as the necessity of postulating the constancy of the speed of light and the viability of
Reichenbach''s general concept of time. The book also draws on the idea of limiting-four-dimensional symmetry to
describe coordinate transformations and the physics of particles and fields in non-inertial frames, particularly those
with constant linear accelerations. This new edition expands the discussion on the role that human conventions and
unit systems have played in the historical development of relativity theories and includes new results on the
implications of broad relativity for clarifying the status of constants that are truly fundamental and inherent
properties of our universe. Sample Chapter(s). Chapter 1: Introduction and Overview (326 KB). Contents: The
Historical and Physical Context of Relativity Theory: Space, Time and Inertial Frames; On the Right Track: Voigt,
Lorentz, and Larmor; The Novel Creation of the Young Einstein; A Broader View of Relativity: The Central Role of
the Principle of Relativity: Relativity Based Solely on the Principle of Relativity; Experimental Tests I & II; Group
Properties of Taiji Relativity and Common Relativity; Common Relativity and Quantum Mechanics; Extended



Relativity: A Weaker Postulate for the Speed of Light; The Role of the Principle of Relativity in the Physics of
Accelerated Frames: The Principle of Limiting Lorentz and Poincar(r) Invariance; Physical Properties of Spacetime
in Accelerated Frames; Dynamics of Classical and Quantum Particles in Constant-Linear-Acceleration Frames;
Group and Lie Algebra Properties of Accelerated Spacetime Transformations; Appendices: Systems of Units and the
Development of Relativity Theories; Quantum Electrodynamics in Both Linearly Accelerated and Inertial Frames;
and other papers. Readership: Researchers in the field of relativity theory and advanced undergraduate students as a
supplementary text. A beloved introductory physics textbook, now including exercises and an answer key, explains
the concepts essential for thorough scientific understanding In this concise book, R. Shankar, a well-known physicist
and contagiously enthusiastic educator, explains the essential concepts of Newtonian mechanics, special relativity,
waves, fluids, thermodynamics, and statistical mechanics. Now in an expanded edition—complete with problem sets
and answers for course use or self-study—this work provides an ideal introduction for college-level students of
physics, chemistry, and engineering; for AP Physics students; and for general readers interested in advances in the
sciences. The book begins at the simplest level, develops the basics, and reinforces fundamentals, ensuring a solid
foundation in the principles and methods of physics. Introducing Special Relativity provides an easy and rewarding
way into special relativity for first and second year university students studying physics. The author establishes the
fundamentals of relativity at the outset of this book so readers fully understand the principles and know how to them
before moving on to subjects, like time dilation, that often are a source of difficulty for students. The primary topics
addressed include conserved relativistic energy and momentum, applications of the Lorentz transformation, and
developments in 20th-century physics. This volume also reviews some of the early experiments in the development
of special relativity.
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