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Mass and Motion in General Relativity
A self-contained introduction to advanced
general relativity.

General Relativity from A to B
An in-depth study of Einstein's theory of
gravity using modern formalism and notation
of differential geometry, and documenting the
revolutionary techniques developed to test
the theory of general relativity.

Einstein Gravity in a Nutshell
Outgrowth of 6th Int'l Conference on the
History of General Relativity, held in
Amsterdam on June 26-29, 2002 Contributions
from notable experts offer both new and
historical insights on gravitation, general
relativity, cosmology, unified field theory,
and the history of science Topics run gamet
from detailed mathematical discussions to
more personal recollections of relativity as
seen through the eyes of the public and
renowned relativists

Special and General Relativity
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Solutions and hints to selected exercises

General Relativity
This book introduces the general theory of
relativity and includes applications to
cosmology. The book provides a thorough
introduction to tensor calculus and curved
manifolds. After the necessary mathematical
tools are introduced, the authors offer a
thorough presentation of the theory of
relativity. Also included are some advanced
topics not previously covered by textbooks,
including Kaluza-Klein theory, Israel's
formalism and branes. Anisotropic
cosmological models are also included. The
book contains a large number of new exercises
and examples, each with separate headings.
The reader will benefit from an updated
introduction to general relativity including
the most recent developments in cosmology.

Introduction to General Relativity
This book provides a concise introduction to
both the special theory of relativity and the
general theory of relativity. The format is
chosen to provide the basis for a single
semester course which can take the students
all the way from the foundations of special
relativity to the core results of general
relativity: the Einstein equation and the
equations of motion for particles and light
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in curved spacetime. To facilitate access to
the topics of special and general relativity
for science and engineering students without
prior training in relativity or geometry, the
relevant geometric notions are also
introduced and developed from the ground up.
Students in physics, mathematics or
engineering with an interest to learn
Einstein's theories of relativity should be
able to use this book already in the second
semester of their third year. The book could
also be used as the basis of a graduate level
introduction to relativity for students who
did not learn relativity as part of their
undergraduate training.

General Relativity
Essays in General Relativity: A Festschrift
for Abraham Taub is collection of essays to
honor Professor Abraham H. Taub on the
occasion of his retirement from the
mathematics faculty of the University of
California at Berkeley. Relativistic
hydrodynamics has always been a subject dear
to Taub's heart. In fact, many basic results
on special relativistic fluid flows are due
to him, and he has been a major contributor
to the study of fluid flows near shocks. The
book contains 16 chapters and begins with a
discussion of a geometrical approach to
general relativity. This is followed by
separate chapters that examine the topology
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of the space-time manifold representing a
stellar model; the notion of an ""external
return"" in the context of general
relativity; and the standard two-surface
integral formulation of gravitational energy
and momentum. Subsequent chapters deal with
tidal forces in a highly asymmetric Taub
universe; derivation of theoretical upper
limits on the strengths of the gravitational
waves that bathe the Earth; and a new
formulation of Lagrangian general
relativistic hydrodynamics.

General Relativity
This volume is the refereed proceedings of
the Sixth Canadian Conference on General
Relativity and Relativistic Astrophysics held
in May 1995 at the University of New
Brunswick. The book includes invited talks
and contributed talks and posters including
state-of-the art reviews of many of the most
recent important developments in
gravitational physics. This book would serve
as a good supplement to standard texts on the
topic. Features: * Review articles in key
areas: black holes, numerical relativity,
etc. * Contributions covering most of
gravitational physics * Useful articles for
students who wish to begin exploring the
issues discusses * Invited talks given by
researchers known for their ability to
communicate their expertise
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Formulations of General Relativity
This book provides a completely revised and
expanded version of the previous classic
edition ‘General Relativity and Relativistic
Astrophysics’. In Part I the foundations of
general relativity are thoroughly developed,
while Part II is devoted to tests of general
relativity and many of its applications.
Binary pulsars – our best laboratories for
general relativity – are studied in
considerable detail. An introduction to
gravitational lensing theory is included as
well, so as to make the current literature on
the subject accessible to readers.
Considerable attention is devoted to the
study of compact objects, especially to black
holes. This includes a detailed derivation of
the Kerr solution, Israel’s proof of his
uniqueness theorem, and a derivation of the
basic laws of black hole physics. Part II
ends with Witten’s proof of the positive
energy theorem, which is presented in detail,
together with the required tools on spin
structures and spinor analysis. In Part III,
all of the differential geometric tools
required are developed in detail. A great
deal of effort went into refining and
improving the text for the new edition. New
material has been added, including a chapter
on cosmology. The book addresses
undergraduate and graduate students in
physics, astrophysics and mathematics. It
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utilizes a very well structured approach,
which should help it continue to be a
standard work for a modern treatment of
gravitational physics. The clear presentation
of differential geometry also makes it useful
for work on string theory and other fields of
physics, classical as well as quantum.

General Relativity
Student-friendly, well illustrated textbook
for advanced undergraduate and beginning
graduate students in physics and mathematics.

General Relativity
Einstein's general theory of relativity is
widely considered to be one of the most
elegant and successful scientific theories
ever developed, and it is increasingly being
taught in a simplified form at advanced
undergraduate level within both physics and
mathematics departments. Due to the
increasing interest in gravitational physics,
in both the academic and the public sphere,
driven largely by widely-publicised
developments such as the recent observations
of gravitational waves, general relativity is
also one of the most popular scientific
topics pursued through self-study. Modern
General Relativity introduces the reader to
the general theory of relativity using an
example-based approach, before describing
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some of its most important applications in
cosmology and astrophysics, such as gamma-ray
bursts, neutron stars, black holes, and
gravitational waves. With hundreds of worked
examples, explanatory boxes, and end-ofchapter problems, this textbook provides a
solid foundation for understanding one of the
towering achievements of twentieth-century
physics.

A First Course in General Relativity
Clarity, readability and rigor combine in the
second edition of this widely-used textbook
to provide the first step into general
relativity for undergraduate students with a
minimal background in mathematics. Topics
within relativity that fascinate
astrophysical researchers and students alike
are covered with Schutz's characteristic ease
and authority - from black holes to
gravitational lenses, from pulsars to the
study of the Universe as a whole. This
edition now contains discoveries by
astronomers that require general relativity
for their explanation; a revised chapter on
relativistic stars, including new information
on pulsars; an entirely rewritten chapter on
cosmology; and an extended, comprehensive
treatment of modern detectors and expected
sources. Over 300 exercises, many new to this
edition, give students the confidence to work
with general relativity and the necessary
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mathematics, whilst the informal writing
style makes the subject matter easily
accessible. Password protected solutions for
instructors are available at
www.cambridge.org/9780521887052.

A Student's Guide to General Relativity
Vectors, tensors and functions -- Manifolds,
vectors and differentiation -- Energy,
momentum and Einstein's equations

General Relativity for Babies
A Broad Perspective on the Theory of General
Relativity and Its Observable
ImplicationsGeneral Relativity: Basics and
Beyond familiarizes students and beginning
researchers with the basic features of the
theory of general relativity as well as some
of its more advanced aspects. Employing the
pedagogical style of a textbook, it includes
essential id

Core Principles of Special and General
Relativity
This four-volume work represents the most
comprehensive documentation and study of the
creation of general relativity. Einstein’s
1912 Zurich notebook is published for the
first time in facsimile and transcript and
commented on by today’s major historians of
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science. Additional sources from Einstein and
others, who from the late 19th to the early
20th century contributed to this monumental
development, are presented here in
translation for the first time. The volumes
offer detailed commentaries and analyses of
these sources that are based on a close
reading of these documents supplemented by
interpretations by the leading historians of
relativity.

General Relativity and its Applications
Carefully documenting the different
formulations of general relativity, the
author reveals valuable insight into the
nature of the gravitational force and its
interaction with matter. This book will
interest graduate students and researchers in
the fields of general relativity,
gravitational physics and differential
geometry.

The Universe of General Relativity
This book is based on a set of 18 classtested lectures delivered to fourth-year
physics undergraduates at Griffith University
in Brisbane, and the book presents new
discoveries by the Nobel-prize winning LIGO
collaboration. The author begins with a
review of special relativity and tensors and
then develops the basic elements of general
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relativity (a beautiful theory that unifies
special relativity and gravitation via
geometry) with applications to the
gravitational deflection of light, global
positioning systems, black holes,
gravitational waves, and cosmology. The book
provides readers with a solid understanding
of the underlying physical concepts; an
ability to appreciate and in many cases
derive important applications of the theory;
and a solid grounding for those wishing to
pursue their studies further. General
Relativity: An Introduction to Black Holes,
Gravitational Waves, and Cosmology also
connects general relativity with broader
topics. There is no doubt that general
relativity is an active and exciting field of
physics, and this book successfully transmits
that excitement to readers.

General Relativity and Gravitation
Explore spectacular advances in contemporary
physics with this unique celebration of the
centennial of Einstein's discovery of general
relativity.

Advanced General Relativity
Containing the latest, groundbreaking
discoveries in the field, this text outlines
the basics of Einstein’s theory of gravity
with a focus on its most important
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astrophysical consequences, including stellar
structures, black holes and the physics of
gravitational waves. Blending advanced topics
- usually not found in introductory textbooks
- with examples, pedagogical boxes,
mathematical tools and practical applications
of the theory, this textbook maximises
learning opportunities and is ideal for
master and graduate students in Physics and
Astronomy. Key features: • Provides a selfcontained and consistent treatment of the
subject that does not require advanced
previous knowledge of the field. • Explores
the subject with a new focus on gravitational
waves and astrophysical relativity, unlike
current introductory textbooks. • Fully up-todate, containing the latest developments and
discoveries in the field.

Special Relativity, Electrodynamics,
and General Relativity
This is a book about physics, written for
mathematicians. The readers we have in mind
can be roughly described as those who: I. are
mathematics graduate students with some
knowledge of global differential geometry 2.
have had the equivalent of freshman physics,
and find popular accounts of astrophysics and
cosmology interesting 3. appreciate
mathematical elarity, but are willing to
accept physical motiva tions for the
mathematics in place of mathematical ones 4.
Page 12/29

Access Free General Relativity
are willing to spend time and effort
mastering certain technical details, such as
those in Section 1. 1. Each book disappoints
so me readers. This one will disappoint: 1.
physicists who want to use this book as a
first course on differential geometry 2.
mathematicians who think Lorentzian manifolds
are wholly similar to Riemannian ones, or
that, given a sufficiently good mathematical
back ground, the essentials of a subject !ike
cosmology can be learned without so me hard
work on boring detaiis 3. those who believe
vague philosophical arguments have more than
historical and heuristic significance, that
general relativity should somehow be
"proved," or that axiomatization of this
subject is useful 4. those who want an
encyclopedic treatment (the books by HawkingEllis [1], Penrose [1], Weinberg [1], and
Misner-Thorne-Wheeler [I] go further into the
subject than we do; see also the survey
article, Sachs-Wu [1]). 5. mathematicians who
want to learn quantum physics or unified
fieId theory (unfortunateIy, quantum physics
texts all seem either to be for physicists,
or merely concerned with formaI mathematics).

Modern General Relativity
This is an excellent introduction to the
subjects of gravitation and space-time
structure. It discusses the foundations of
Riemann geometry; the derivation of Einstein
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field equations; linearised theory; far
fields and gravitational waves; the invariant
characterisation of exact solutions;
gravitational collapse; cosmology as well as
alternative gravitational theories and the
problem of quantum gravity.

Gravitation
Following the approach of Lev Landau and
Evgenii Lifshitz, this book introduces the
theory of special and general relativity with
the Lagrangian formalism and the principle of
least action. This method allows the complete
theory to be constructed starting from a
small number of assumptions, and is the most
natural approach in modern theoretical
physics. The book begins by reviewing
Newtonian mechanics and Newtonian gravity
with the Lagrangian formalism and the
principle of least action, and then moves to
special and general relativity. Most
calculations are presented step by step, as
is done on the board in class. The book
covers recent advances in gravitational wave
astronomy and provides a general overview of
current lines of research in gravity. It also
includes numerous examples and problems in
each chapter.

General Relativity
For about half a century the general theory
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of relativity attracted little attention from
physicists. However, the discovery of compact
objects such as quasars and pulsars, as well
as candidates for black holes on the one
hand, and the microwave background radiation
on the other hand completely changed the
picture. In addition, developments in
elementary particle physics, such as
predictions of the behavior of matter at the
ultrahigh energies that might have prevailed
in the early stages of the big bang, have
greatly en hanced the interest in general
relativity. These developments created a
large body of readers interested in general
relativity, and its applications in
astrophysics and cosmology. Having neither
the time nor the inclination to delve deeply
into the technical literature, such readers
need a general introduction to the subject
before exploring applica tions. It is for
these readers that the present volume is
intended. Keeping in mind the broad range of
interests and wanting to avoid mathematical
compli cations as much as possible, we have
ventured to combine all three topics
relativity, astrophysics, and cosmology-in a
single volume. Naturally, we had to make a
careful selection of topics to be discussed
in order to keep the book to a manageable
length.

Introduction to General Relativity
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More emphasis is placed on an intuitive grasp
of the subject and calculational facility
than on rigorous exposition in this
introduction to general relativity for
mathematics undergraduates or graduate
physicists.

General Relativity for Mathematicians
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.

General Relativity and Gravitation
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General Relativity: An Introduction for
Physicists provides a clear mathematical
introduction to Einstein's theory of general
relativity. It presents a wide range of
applications of the theory, concentrating on
its physical consequences. After reviewing
the basic concepts, the authors present a
clear and intuitive discussion of the
mathematical background, including the
necessary tools of tensor calculus and
differential geometry. These tools are then
used to develop the topic of special
relativity and to discuss electromagnetism in
Minkowski spacetime. Gravitation as spacetime
curvature is then introduced and the field
equations of general relativity derived.
After applying the theory to a wide range of
physical situations, the book concludes with
a brief discussion of classical field theory
and the derivation of general relativity from
a variational principle. Written for advanced
undergraduate and graduate students, this
approachable textbook contains over 300
exercises to illuminate and extend the
discussion in the text.

Spacetime and Geometry
Special Relativity, Electrodynamics, and
General Relativity: From Newton to Einstein
is intended to teach students of physics,
astrophysics, astronomy, and cosmology how to
think about special and general relativity in
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a fundamental but accessible way. Designed to
render any reader a "master of relativity,
all material on the subject is comprehensible
and derivable from first principles. The book
emphasizes problem solving, contains abundant
problem sets, and is conveniently organized
to meet the needs of both student and
instructor. Fully revised and expanded second
edition with improved figures Enlarged
discussion of dynamics and the relativistic
version of Newton’s second law Resolves the
twin paradox from the principles of special
and general relativity Includes new chapters
which derive magnetism from relativity and
electrostatics Derives Maxwell’s equations
from Gauss’ law and the principles of special
relativity Includes new chapters on
differential geometry, space-time curvature,
and the field equations of general relativity
Introduces black holes and gravitational
waves as illustrations of the principles of
general relativity and relates them to the
2015 and 2017 observational discoveries of
LIGO

Elements of General Relativity
Differential Forms and the Geometry of
General Relativity provides readers with a
coherent path to understanding relativity.
Requiring little more than calculus and some
linear algebra, it helps readers learn just
enough differential geometry to grasp the
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basics of general relativity. The book
contains two intertwined but distinct halves.
Designed for advanced undergraduate or
beginning graduate students in mathematics or
physics, most of the text requires little
more than familiarity with calculus and
linear algebra. The first half presents an
introduction to general relativity that
describes some of the surprising implications
of relativity without introducing more
formalism than necessary. This nonstandard
approach uses differential forms rather than
tensor calculus and minimizes the use of
"index gymnastics" as much as possible. The
second half of the book takes a more detailed
look at the mathematics of differential
forms. It covers the theory behind the
mathematics used in the first half by
emphasizing a conceptual understanding
instead of formal proofs. The book provides a
language to describe curvature, the key
geometric idea in general relativity.

An Introduction to General Relativity
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
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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.

Essays in General Relativity
Based on a course taught for years at Oxford,
this book offers a concise exposition of the
central ideas of general relativity. The
focus is on the chain of reasoning that leads
to the relativistic theory from the analysis
of distance and time measurements in the
presence of gravity, rather than on the
underlying mathematical structure. Includes
links to recent developments, including
theoretical work and observational evidence,
to encourage further study.

The Genesis of General Relativity
Fans of Chris Ferrie's ABCs of Science,
Organic Chemistry for Babies, and Quantum
Physics for Babies will love this
introduction to Einstein's most famous
theory! Help your future genius become the
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smartest baby in the room! It only takes a
small spark to ignite a child's mind. Written
by an expert, General Relativity for Babies
is a colorfully simple introduction to
Einstein's most famous theory. Babies (and
grownups!) will learn all about black holes,
gravitational waves, and more. With a tonguein-cheek approach that adults will love, this
installment of the Baby University board book
series is the perfect way to introduce basic
concepts to even the youngest scientists.
After all, it's never too early to become a
quantum physicist! If you're looking for
books similar to Baby Loves Science by Ruth
Spiro, quantum information for babies, or
infant science books, look no further!
General Relativity for Babies offers fun
early learning for your little quantum
physicist!

General Relativity, Astrophysics, and
Cosmology
The foundations are thoroughly developed
together with the required mathematical
background from differential geometry
developed in Part III. The author also
discusses the tests of general relativity in
detail, including binary pulsars, with much
space is devoted to the study of compact
objects, especially to neutron stars and to
the basic laws of black-hole physics. This
well-structured text and reference enables
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readers to easily navigate through the
various sections as best matches their
backgrounds and perspectives, whether
mathematical, physical or astronomical. Very
applications oriented, the text includes very
recent results, such as the supermassive
black-hole in our galaxy and first double
pulsar system

The Sixth Canadian Conference on
General Relativity and Relativistic
Astrophysics
From the infinitesimal scale of particle
physics to the cosmic scale of the universe,
research is concerned with the nature of
mass. While there have been spectacular
advances in physics during the past century,
mass still remains a mysterious entity at the
forefront of current research. Our current
perspective on gravitation has arisen over
millennia, through the contemplation of
falling apples, lift thought experiments and
notions of stars spiraling into black holes.
In this volume, the world’s leading
scientists offer a multifaceted approach to
mass by giving a concise and introductory
presentation based on insights from their
respective fields of research on gravity. The
main theme is mass and its motion within
general relativity and other theories of
gravity, particularly for compact bodies.
Within this framework, all articles are tied
Page 22/29

Access Free General Relativity
together coherently, covering post-Newtonian
and related methods as well as the self-force
approach to the analysis of motion in curved
space-time, closing with an overview of the
historical development and a snapshot on the
actual state of the art. All contributions
reflect the fundamental role of mass in
physics, from issues related to Newton’s
laws, to the effect of self-force and
radiation reaction within theories of
gravitation, to the role of the Higgs boson
in modern physics. High-precision
measurements are described in detail,
modified theories of gravity reproducing
experimental data are investigated as
alternatives to dark matter, and the
fundamental problem of reconciling any theory
of gravity with the physics of quantum fields
is addressed. Auxiliary chapters set the
framework for theoretical contributions
within the broader context of experimental
physics. The book is based upon the lectures
of the CNRS School on Mass held in Orléans,
France, in June 2008. All contributions have
been anonymously refereed and, with the
cooperation of the authors, revised by the
editors to ensure overall consistency.

Differential Forms and the Geometry of
General Relativity
An ideal introduction to Einstein's general
theory of relativity This unique textbook
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provides an accessible introduction to
Einstein's general theory of relativity, a
subject of breathtaking beauty and supreme
importance in physics. With his trademark
blend of wit and incisiveness, A. Zee guides
readers from the fundamentals of Newtonian
mechanics to the most exciting frontiers of
research today, including de Sitter and antide Sitter spacetimes, Kaluza-Klein theory,
and brane worlds. Unlike other books on
Einstein gravity, this book emphasizes the
action principle and group theory as guides
in constructing physical theories. Zee treats
various topics in a spiral style that is easy
on beginners, and includes anecdotes from the
history of physics that will appeal to
students and experts alike. He takes a
friendly approach to the required
mathematics, yet does not shy away from more
advanced mathematical topics such as
differential forms. The extensive discussion
of black holes includes rotating and extremal
black holes and Hawking radiation. The ideal
textbook for undergraduate and graduate
students, Einstein Gravity in a Nutshell also
provides an essential resource for
professional physicists and is accessible to
anyone familiar with classical mechanics and
electromagnetism. It features numerous
exercises as well as detailed appendices
covering a multitude of topics not readily
found elsewhere. Provides an accessible
introduction to Einstein's general theory of
relativity Guides readers from Newtonian
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mechanics to the frontiers of modern research
Emphasizes symmetry and the Einstein-Hilbert
action Covers topics not found in standard
textbooks on Einstein gravity Includes
interesting historical asides Features
numerous exercises and detailed appendices
Ideal for students, physicists, and
scientifically minded lay readers Solutions
manual (available only to teachers)

General Relativity

A General Relativity Workbook

General Relativity
This book provides an accessible, yet
thorough, introduction to special and general
relativity, crafted and class-tested over
many years of teaching. Suitable for advanced
undergraduate and graduate students, this
book provides clear descriptions of how to
approach the mathematics and physics
involved. It is also contains the latest
exciting developments in the field, including
dark energy, gravitational waves, and frame
dragging. The table of contents has been
carefully developed in consultation with a
large number of instructors teaching courses
worldwide, to ensure its wide applicability
to modules on relativity and gravitation.
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Features: A clear, accessible writing style,
presenting a sophisticated approach to the
subject, that remains suitable for advanced
undergraduate students and above Class-tested
over many years To be accompanied by a
partner volume on ‘Advanced Topics’ for
students to further extend their learning

Einstein's General Theory of Relativity
"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

Relativity
"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
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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

General Relativity
This book provides an introduction to the
mathematics and physics of general
relativity, its basic physical concepts, its
observational implications, and the new
insights obtained into the nature of spacetime and the structure of the universe. It
introduces some of the most striking aspects
of Einstein's theory of gravitation: black
holes, gravitational waves, stellar models,
and cosmology. It contains a self-contained
introduction to tensor calculus and
Riemannian geometry, using in parallel the
language of modern differential geometry and
the coordinate notation, more familiar to
physicists. The author has strived to achieve
mathematical rigour, with all notions given
careful mathematical meaning, while trying to
maintain the formalism to the minimum fit-forpurpose. Familiarity with special relativity
is assumed. The overall aim is to convey some
of the main physical and geometrical
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properties of Einstein's theory of
gravitation, providing a solid entry point to
further studies of the mathematics and
physics of Einstein equations.
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