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General relativity is now an essential part of undergraduate and graduate courses in physics, astrophysics and applied
mathematics. This simple, user-friendly introduction to relativity is ideal for a first course in the subject. Beginning with a
comprehensive but simple review of special relativity, the book creates a framework from which to launch the ideas of general
relativity. After describing the basic theory, it moves on to describe important applications to astrophysics, black hole physics, and
cosmology. Several worked examples, and numerous figures and images, help students appreciate the underlying concepts.
There are also 180 exercises which test and develop students' understanding of the subject. The textbook presents all the
necessary information and discussion for an elementary approach to relativity. Password-protected solutions to the exercises are
available to instructors at www.cambridge.org/9780521735612.
This book unfolds the subject of Relativity for undergraduate students of physics. It is intended to allow an undergraduate physics
course to extend somewhat further and wider in this area than has traditionally been the case, while ensuring that the mainstream
of students can handle the material. Introducing Lorentz invariants and four-vectors early on, but postponing tensor notation till it is
needed, the aim is to make manageable what would otherwise beregarded as hard; to make derivations as simple as possible and
physical ideas as transparent as possible.
This excellent textbook offers a unique take on relativity theory, setting it in its historical context. Ideal for those interested in
relativity and the history of physics, the book contains a complete account of special relativity that begins with the historical
analysis of the reasons that led to a change in our view of space and time. Its aim is to foster a deep understanding of relativistic
spacetime and its consequences for Dynamics.
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.
Stephen Mulhall presents a series of multiply interrelated essays which together make up an original study of selfhood (subjectivity
or personal identity). He explores a variety of articulations (in philosophy, psychoanalysis, and the arts) of the idea that selfhood is
best conceived as a matter of non-self-identity—for example, as becoming or self-overcoming, or as being what one is not and not
being what one is, or as being doubled or divided. Philosophically, a sustained reading of the work of Nietzsche and Sartre is
central to this project, although Wittgenstein is also fundamental to its concerns; Mulhall therefore draws extensively on texts
usually associated with 'Continental' philosophical traditions, primarily in order to test the feasibility of a non-elitist form of moral
perfectionism. Within the arts, several essays examine various films whose themes intersect with those of the philosophers under
study (including Hollywood melodramas, recent spy movies such as the Bourne trilogy and the latest incarnation of James Bond,
and David Fincher's 'Benjamin Button'); Wagner's Ring cycle is a recurrent concern; and the novels of Kingsley Amis, J. M.
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Coetzee and David Foster Wallace are also prominent.
"Wald's book is clearly the first textbook on general relativity with a totally modern point of view; and it succeeds very well where
others are only partially successful. The book includes full discussions of many problems of current interest which are not treated
in any extant book, and all these matters are considered with perception and understanding."—S. Chandrasekhar "A tour de force:
lucid, straightforward, mathematically rigorous, exacting in the analysis of the theory in its physical aspect."—L. P. Hughston, Times
Higher Education Supplement "Truly excellent. . . . A sophisticated text of manageable size that will probably be read by every
student of relativity, astrophysics, and field theory for years to come."—James W. York, Physics Today
This book gives an excellent introduction to the theory of special relativity. Professor Resnick presents a fundamental and unified
development of the subject with unusually clear discussions of the aspects that usually trouble beginners. He includes, for
example, a section on the common sense of relativity. His presentation is lively and interspersed with historical, philosophical and
special topics (such as the twin paradox) that will arouse and hold the reader's interest. You'll find many unique features that help
you grasp the material, such as worked-out examples,summary tables,thought questions and a wealth of excellent problems. The
emphasis throughout the book is physical. The experimental background, experimental confirmation of predictions, and the
physical interpretation of principles are stressed. The book treats relativistic kinematics, relativistic dynamics, and relativity and
electromagnetism and contains special appendices on the geometric representation of space-time and on general relativity. Its
organization permits an instructor to vary the length and depth of his treatment and to use the book either with or following
classical physics. These features make it an ideal companion for introductory courses.

Concise, well-written treatment of epochal theory of modern physics covers classical relativity and the relativity postulate,
time dilation, the twin paradox, momentum and energy, particles of zero mass, electric and magnetic fields and forces
and more. Only high school math needed. Replete with examples, ideal for self-study. Introduction. 70 illustrations.
Second edition of a widely-used textbook providing the first step into general relativity for undergraduate students with
minimal mathematical background.
Spacetime and Geometry is an introductory textbook on general relativity, specifically aimed at students. Using a lucid
style, Carroll first covers the foundations of the theory and mathematical formalism, providing an approachable
introduction to what can often be an intimidating subject. Three major applications of general relativity are then
discussed: black holes, perturbation theory and gravitational waves, and cosmology. Students will learn the origin of how
spacetime curves (the Einstein equation) and how matter moves through it (the geodesic equation). They will learn what
black holes really are, how gravitational waves are generated and detected, and the modern view of the expansion of the
universe. A brief introduction to quantum field theory in curved spacetime is also included. A student familiar with this
book will be ready to tackle research-level problems in gravitational physics.
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A classic textbook on the principles of Newtonian mechanics for undergraduate students, accompanied by numerous
worked examples and problems.
A straightforward, enjoyable guide to the mathematics of Einstein's relativity To really understand Einstein's theory of
relativity – one of the cornerstones of modern physics – you have to get to grips with the underlying mathematics. This
self-study guide is aimed at the general reader who is motivated to tackle that not insignificant challenge. With a userfriendly style, clear step-by-step mathematical derivations, many fully solved problems and numerous diagrams, this book
provides a comprehensive introduction to a fascinating but complex subject. For those with minimal mathematical
background, the first chapter gives a crash course in foundation mathematics. The reader is then taken gently by the
hand and guided through a wide range of fundamental topics, including Newtonian mechanics; the Lorentz
transformations; tensor calculus; the Einstein field equations; the Schwarzschild solution (which gives a good
approximation of the spacetime of our Solar System); simple black holes, relativistic cosmology and gravitational waves.
Special relativity helps explain a huge range of non-gravitational physical phenomena and has some strangely counterintuitive consequences. These include time dilation, length contraction, the relativity of simultaneity, mass-energy
equivalence and an absolute speed limit. General relativity, the leading theory of gravity, is at the heart of our
understanding of cosmology and black holes. "I must observe that the theory of relativity resembles a building consisting
of two separate stories, the special theory and the general theory. The special theory, on which the general theory rests,
applies to all physical phenomena with the exception of gravitation; the general theory provides the law of gravitation and
its relations tothe other forces of nature." – Albert Einstein, 1919 Understand even the basics of Einstein's amazing
theory and the world will never seem the same again. Contents: Preface Introduction 1 Foundation mathematics 2
Newtonian mechanics 3 Special relativity 4 Introducing the manifold 5 Scalars, vectors, one-forms and tensors 6 More on
curvature 7 General relativity 8 The Newtonian limit 9 The Schwarzschild metric 10 Schwarzschild black holes 11
Cosmology 12 Gravitational waves Appendix: The Riemann curvature tensor Bibliography Acknowledgements January
2019. This third edition has been revised to make the material even more accessible to the enthusiastic general reader
who seeks to understand the mathematics of relativity.
The physicist and humanitarian took his place beside the great teachers with the publication of Relativity: The Special
and General Theory, Einstein's own popular translation of the physics that shaped our "truths" of space and time.
The book opens with a description of the smooth transition from Newtonian to Einsteinian behaviour from electrons as
their energy is progressively increased, and this leads directly to the relativistic expressions for mass, momentum and
energy of a particle.
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Publisher Description
The textbook introduces students to basic geometric concepts, such as metrics, connections and curvature, before examining
general relativity in more detail. It shows the observational evidence supporting the theory, and the description general relativity
provides of black holes and cosmological spacetimes. -This second edition is ideal for classical mechanics courses for first- and second-year undergraduates with foundation skills in
mathematics.
Collaboration on the First Edition of Spacetime Physics began in the mid-1960s when Edwin Taylor took a junior faculty sabbatical
at Princeton University where John Wheeler was a professor. The resulting text emphasized the unity of spacetime and those
quantities (such as proper time, proper distance, mass) that are invariant, the same for all observers, rather than those quantities
(such as space and time separations) that are relative, different for different observers. The book has become a standard
introduction to relativity. The Second Edition of Spacetime Physics embodies what the authors have learned during an additional
quarter century of teaching and research. They have updated the text to reflect the immense strides in physics during the same
period and modernized and increased the number of exercises, for which the First Edition was famous. Enrichment boxes provide
expanded coverage of intriguing topics. An enlarged final chapter on general relativity includes new material on gravity waves,
black holes, and cosmology. The Second Edition of Spacetime Physics provides a new generation of readers with a deep and
simple overview of the principles of relativity.
Examines general Cartesian coordinates, the cross product, Einstein's special theory of relativity, bases in general coordinate
systems, maxima and minima of functions of two variables, line integrals, integral theorems, and more. 1963 edition.
"This beautiful little book is certainly suitable for anyone who has had an introductory course in physics and even for some who
have not."—Joshua N. Goldberg, Physics Today "An imaginative and convincing new presentation of Einstein's theory of general
relativity. . . . The treatment is masterful, continual emphasis being placed on careful discussion and motivation, with the aim of
showing how physicists think and develop their ideas."—Choice
Spacetime physics -- Physics in flat spacetime -- The mathematics of curved spacetime -- Einstein's geometric theory of gravity -Relativistic stars -- The universe -- Gravitational collapse and black holes -- Gravitational waves -- Experimental tests of general
relativity -- Frontiers
Learning quantum field theory doesn’t have to be hard What if there were a book that allowed you to see the whole picture and
not just tiny parts of it? Thoughts like this are the reason that No-Nonsense Quantum Field Theory now exists. What will you learn
from this book? Get to know all fundamental concepts — Grasp what a quantum field is, why we use propagators to describe its
behavior, and how Feynman diagrams help us to make sense of field interactions. Learn to describe quantum field theory
mathematically — Understand the meaning and origin of the most important equations: the Klein-Gordon equation, the Dirac
equation, the Proca equation, the Maxwell equations, and the canonical commutation/anticommutation relations. Master important
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quantum field theory interactions — Read fully annotated, step-by-step calculations and understand the general algorithm we use to
particle interactions. Get an understanding you can be proud of —Learn about advanced topics like renormalization and
regularization, spontaneous symmetry breaking, the renormalization group equations, non-perturbative phenomena, and effective
field models. No-Nonsense Quantum Field Theory is one the most student-friendly book on quantum field theory ever written.
Here’s why. First of all, it's nothing like a formal university lecture. Instead, it’s like a casual conservation with a more experienced
student. This also means that nothing is assumed to be “obvious” or “easy to see”. Each chapter, each section, and each page
focuses solely on the goal to help you understand. Nothing is introduced without a thorough motivation and it is always clear where
each equation comes from. The book ruthlessly focuses on the fundamentals and makes sure you’ll understand them in detail.
The primary focus on the readers’ needs is also visible in dozens of small features that you won’t find in any other textbook In
total, the book contains more than 100 illustrations that help you understand the most important concepts visually. In each chapter,
you’ll find fully annotated equations and calculations are done carefully step-by-step. This makes it much easier to understand
what’s going on. Whenever a concept is used that was already introduced previously there is a short sidenote that reminds you
where it was first introduced and often recites the main points. In addition, there are summaries at the beginning of each chapter
that make sure you won’t get lost.
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.
This radically reoriented and popular presentation of Einstein's Special Theory of Relativity derives its concepts from Newtonian
ideas rather than by opposing them. It demonstrates that time is relative rather than absolute, that high speeds affect the nature of
time, and that acceleration affects speed, time, and mass. Very little mathematics is required, and 60 illustrations augment the text.
This unique book offers a concise, introductory overview of general relativity and black holes, motivating students to become
active participants in carrying out their own investigations. To this end, the book uses calculus and algebra, rather than tensors, to
make general relativity accessible to sophomores and juniors. Five chapters introduce basic concepts, and seven projects require
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the reader to apply these basic concepts to real astronomical applications.
Traces the life and work of the physicist whose theory of relativity revolutionized scientific thinking.
An Introduction to the Standard Model of Particle Physics familiarizes readers with what is considered tested and accepted and in
so doing, gives them a grounding in particle physics in general. Whenever possible, Dr. Mann takes an historical approach
showing how the model is linked to the physics that most of us have learned in less challenging areas. Dr. Mann reviews special
relativity and classical mechanics, symmetries, conservation laws, and particle classification; then working from the tested
paradigm of the model itself, he: Describes the Standard Model in terms of its electromagnetic, strong, and weak components
Explores the experimental tools and methods of particle physics Introduces Feynman diagrams, wave equations, and gauge
invariance, building up to the theory of Quantum Electrodynamics Describes the theories of the Strong and Electroweak
interactions Uncovers frontier areas and explores what might lie beyond our current concepts of the subatomic world Those who
work through the material will develop a solid command of the basics of particle physics. The book does require a knowledge of
special relativity, quantum mechanics, and electromagnetism, but most importantly it requires a hunger to understand at the most
fundamental level: why things exist and how it is that anything happens. This book will prepare students and others for further
study, but most importantly it will prepare them to open their minds to the mysteries that lie ahead. Ultimately, the Large Hadron
Collider may prove the model correct, helping so many realize their greatest dreams ... or it might poke holes in the model, leaving
us to wonder an even more exciting possibility: that the answers lie in possibilities so unique that we have not even dreamt of
them.
A funny, insightful, and self-contained guide to Einstein's relativity theory and classical field theories--including electromagnetism
Physicist Leonard Susskind and data engineer Art Friedman are back. This time, they introduce readers to Einstein's special
relativity and Maxwell's classical field theory. Using their typical brand of real math, enlightening drawings, and humor, Susskind
and Friedman walk us through the complexities of waves, forces, and particles by exploring special relativity and
electromagnetism. It's a must-read for both devotees of the series and any armchair physicist who wants to improve their
knowledge of physics' deepest truths.

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 hackerscientist 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 kit for amateur scientists to learn physics at their own pace.
In the years since it was first published, this classic introductory textbook has established itself as one of the best-known
and most highly regarded descriptions of Newtonian mechanics. Intended for undergraduate students with foundation
skills in mathematics and a deep interest in physics, it systematically lays out the principles of mechanics: vectors,
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Newton's laws, momentum, energy, rotational motion, angular momentum and noninertial systems, and includes
chapters on central force motion, the harmonic oscillator, and relativity. Numerous worked examples demonstrate how
the principles can be applied to a wide range of physical situations, and more than 600 figures illustrate methods for
approaching physical problems. The book also contains over 200 challenging problems to help the student develop a
strong understanding of the subject. Password-protected solutions are available for instructors at
www.cambridge.org/9780521198219.
After completing the final version of his general theory of relativity in November 1915, Albert Einstein wrote a book about
relativity for a popular audience. His intention was 'to give an exact insight into the theory of relativity to those readers
who, from a general scientific and philosophical point of view, are interested in the theory, but who are not conversant
with the mathematical apparatus of theoretical physics.' The book remains one of the most lucid explanations of the
special and general theories ever written. In the early 1920s alone, it was translated into ten languages, and fifteen
editions in the original German appeared over the course of Einstein's lifetime. The theory of relativity enriched physics
and astronomy during the 20th century.
This work has been selected by scholars as being culturally important, and is part of the knowledge base of civilization as
we know it. This work was reproduced from the original artifact, and remains as true to the original work as possible.
Therefore, you will see the original copyright references, library stamps (as most of these works have been housed in our
most important libraries around the world), and other notations in the work. This work is in the public domain in the United
States of America, and possibly other nations. Within the United States, you may freely copy and distribute this work, as
no entity (individual or corporate) has a copyright on the body of the work. As a reproduction of a historical artifact, this
work may contain missing or blurred pages, poor pictures, errant marks, etc. Scholars believe, and we concur, that this
work is important enough to be preserved, reproduced, and made generally available to the public. We appreciate your
support of the preservation process, and thank you for being an important part of keeping this knowledge alive and
relevant.
This text brings the challenge and excitement of modern relativity and cosmology at rigorous mathematical level within
reach of advanced undergraduates and beginning graduates.
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