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Introduction to General Relativity
A comprehensible introduction to the most fascinating
research in theoretical physics: advanced quantum
gravity. Ideal for researchers and graduate students.

Quantum Mechanics
The forty papers collected here honor one of the great
scientists of our time--John Archibald Wheeler. In this
volume are gathered the six issues of the journal
Foundations of Physics (February through July 1986)
that celebrate his seventy-fifth birthday. Enlivened by
Professor Wheeler's celebrated drawings, the book
captures and illuminates his many contributions to
physics, including his discovery of the scattering
matrix and his elucidation, with Niels Bohr, of the
mechanism of nuclear fission, his many contributions
to Einstein's theory of gravity (for instance, the black
hole), his deep insights into quantum theory and
measurement (the elementary quantum
phenomenon), and his efforts to explain the origins of
the quantum postulate and quantum gravity (the
meaning circuit and the Wheeler-DeWitt Equation).
The majority of the papers reflect and build on
Professor Wheeler's revolutionary ideas. Many
scientists are convinced that his insights into the
foundation of modern-day physics will induce a
profound change in our perception of the universe.
This book will appeal to scientists and philosophers
who wish to look at one man's rendering of the "big
picture" through the eyes of his colleagues. The work
is prefaced by a compilation of quotes from Professor
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Wheeler, edited by Kip S. Thorne and Wojciech Zurek.
The contributors to Between Quantum and Cosmos
are M. Alexander, A. Anderson, H. H. Barschall, J. D.
Bekenstein, C. H. Bennett, P. G. Bergmann, V. B.
Braginsky, D. R. Brill, L. Brown, I. Ciufolini, L. Cohen,
M. Demianski, D. Deutsch, B. DeWitt, C. DeWittMorette, R. H. Dicke, B. d'Espagnat, R. P. Feynman, J.
Geheniau, U. H. Gerlach, R. Geroch, J. Glimm, J. B.
Hartle, F. W. Hehl, M. Henneaux, P. A. Hogan, S.
Hojman, J. Isenberg, F. Ya. Khalili, A. Kheyfets, K. V.
Kuchar, R. Landauer, S. G. Low, V. N. Lukash, B.
Mashhoon, R. A. Matzner, J. D. McCrea, A.
Mezzacappa, W. A. Miller, Y. Ne'eman, I. D. Novikov,
A. Peres, I. Prigogine, I. Robinson, L. S. Schulman, M.
O. Scully, D. H. Sharp, L. C. Shepley, A. Y. Shiekh, C.
Teitelboim, E. Teller, K. S. Thorne, W. G. Unruh, R. M.
Wald, L. Wilets, W. K. Wootters, J. W. York, Jr., and W.
H. Zurek. Originally published in 1988. The Princeton
Legacy Library uses the latest print-on-demand
technology to again make available previously out-ofprint books from the distinguished backlist of
Princeton University Press. These editions preserve
the original texts of these important books while
presenting them in durable paperback and hardcover
editions. The goal of the Princeton Legacy Library is to
vastly increase access to the rich scholarly heritage
found in the thousands of books published by
Princeton University Press since its founding in 1905.

An Introduction to Relativity
Written for advanced undergraduate and graduate
students, this is a clear mathematical introduction to
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Einstein's theory of general relativity and its physical
applications. Concentrating on the theory's physical
consequences, this approachable textbook contains
over 300 exercises to illuminate and extend the
discussion.

Einstein Gravity in a Nutshell
Einstein's theory of general relativity is a cornerstone
of modern physics. It also touches upon a wealth of
topics that students find fascinating-black holes,
warped spacetime, gravitational waves, and
cosmology. Until now, it has not been included in the
curriculum of many undergraduate physics courses
because the required math is too advanced. The aim
of this ground-breaking new text is to bring general
relativity into the undergraduate curriculum and make
this fundamental theory accessible to virtually all
physics majors. Using a physics first approach to the
subject, renowned relativist James Hartle provides a
fluent and accessible introduction that uses a
minimum of new mathematics and illustrates a wealth
of applications. Recognizing that there is typically not
enough time in a short introductory course for the
traditional, math-first, approach to the subject, Hartle
presents a physics-first introduction to general
relativity that begins with the essential physical
applications.

Gravitation
This book invites the reader to understand our
Universe, not just marvel at it. From the clock-like
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motions of the planets to the catastrophic collapse of
a star into a black hole, gravity controls the Universe.
Gravity is central to modern physics, helping to
answer the deepest questions about the nature of
time, the origin of the Universe and the unification of
the forces of nature. Linking key experiments and
observations through careful physical reasoning, the
author builds the reader's insight step-by-step from
simple but profound facts about gravity on Earth to
the frontiers of research. Topics covered include the
nature of stars and galaxies, the mysteries of dark
matter and dark energy, black holes, gravitational
waves, inflation and the Big Bang. Suitable for general
readers and for undergraduate courses, the treatment
uses only high-school level mathematics,
supplemented by optional computer programs, to
explain the laws of physics governing gravity.

Spacetime and Geometry
"Quantum Mechanics : An Accessible Introduction
brings quantum mechanics to undergraduates in a
thorough and uniquely approachable way. Designed
from the ground up to address the changing needs of
today's students, author Robert Scherrer carefully
develops a solid foundation before developing more
advanced topics. Introductory chapters explains the
historic experimental evidence that motivated the
emergence of quantum mechanics, and explain its
central role in today's science and technology.
Intuitive explanations of a quantum phenomenon
provide clear physical motivation for the discussion
that follow. Unique Math Interlude chapters ensure
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that the student has all the mathematical skills
required to master quantum mechanics."--Page 4 de
la couverture.

Gravitation
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.

Modern General Relativity
Black Holes and Relativistic Stars
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
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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
A comprehensive summary of progress made during
the past decade on the theory of black holes and
relativistic stars, this collection includes discussion of
structure and oscillations of relativistic stars, the use
of gravitational radiation detectors, observational
evidence for black holes, cosmic censorship,
numerical work related to black hole collisions, the
internal structure of black holes, black hole
thermodynamics, information loss and other issues
related to the quantum properties of black holes, and
recent developments in the theory of black holes in
the context of string theory. Volume contributors:
Valeria Ferrari, John L. Friedman, James B. Hartle,
Stephen W. Hawking, Gary T. Horowitz, Werner Israel,
Roger Penrose, Martin J. Rees, Rafael D. Sorkin, Saul
A. Teukolsky, Kip S. Thorne, and Robert M. Wald.

Quantum Gravity
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Your first love is nothing to joke about. It's powerful,
overwhelming, and something that haunts you
forever. When your first love is severed, you lose a
piece of your soul. Your world shatters. My first love,
Amos Marshall, left something behind for me. He
promised me forever and gave that to me. It's the
GRAVITY that keeps my universe held together. This
natural phenomenon keeps me whole to move
forward every single day of my life. Back in his
hometown with a life-changing secret to reveal, the
problem is I'm too greedy to give up the last piece of
Amos that I hold dear. Gravitational attraction has a
funny way of pulling new people into your life. It's
unwanted, but the force is tenacious. Cub Stent
storms into my life piecing together my secret. He fills
dark mysterious holes that have been vacant for
years. Does my heart have room for a second love?
Only Gravity will know.

The Philosophy of Cosmology
An ideal introduction to Einstein's general theory of
relativity This unique textbook 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 anti-de 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
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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 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)

Gravity
Introducing Einstein's Relativity
Gravitational Physics assesses the achievements of
the field over the past decade in both theory and
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experiment, identifies the most promising
opportunities for research in the next decade, and
describes the resources necessary to realize those
opportunities. A major theme running through the
opportunities is the exploration of strong gravitational
fields, such as those associated with black holes. The
book, part of the ongoing decadal survey Physics in a
New Era, examines topics such as gravitational waves
and their detection, classical and quantum theory of
strong gravitational fields, precision measurements,
and astronomical observations relevant to the
predictions of Einstein's theory of general relativity.

Flat and Curved Space-times
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.

Problem Book in Relativity and
Gravitation
Einstein's General Theory of Relativity leads to two
remarkable predictions: first, that the ultimate destiny
of many massive stars is to undergo gravitational
collapse and to disappear from view, leaving behind a
'black hole' in space; and secondly, that there will
exist singularities in space-time itself. These
singularities are places where space-time begins or
ends, and the presently known laws of physics break
down. They will occur inside black holes, and in the
Page 10/26

Download File PDF Gravity By James Hartle
Solutions Manual Daizer
past are what might be construed as the beginning of
the universe. To show how these predictions arise,
the authors discuss the General Theory of Relativity in
the large. Starting with a precise formulation of the
theory and an account of the necessary background
of differential geometry, the significance of spacetime curvature is discussed and the global properties
of a number of exact solutions of Einstein's field
equations are examined. The theory of the causal
structure of a general space-time is developed, and is
used to study black holes and to prove a number of
theorems establishing the inevitability of
singualarities under certain conditions. A discussion of
the Cauchy problem for General Relativity is also
included in this 1973 book.

Gravitational Physics
First published in 1973, Gravitation is a landmark
graduate-level textbook that presents Einstein’s
general theory of relativity and offers a rigorous, fullyear course on the physics of gravitation. Upon
publication, Science called it “a pedagogic
masterpiece,” and it has since become a classic,
considered essential reading for every serious student
and researcher in the field of relativity. This
authoritative text has shaped the research of
generations of physicists and astronomers, and the
book continues to influence the way experts think
about the subject. With an emphasis on geometric
interpretation, this masterful and comprehensive
book introduces the theory of relativity; describes
physical applications, from stars to black holes and
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gravitational waves; and portrays the field’s frontiers.
The book also offers a unique, alternating, two-track
pathway through the subject. Material focusing on
basic physical ideas is designated as Track 1 and
formulates an appropriate one-semester graduatelevel course. The remaining Track 2 material provides
a wealth of advanced topics instructors can draw on
for a two-semester course, with Track 1 sections
serving as prerequisites. This must-have reference for
students and scholars of relativity includes a new
preface by David Kaiser, reflecting on the history of
the book’s publication and reception, and a new
introduction by Charles Misner and Kip Thorne,
discussing exciting developments in the field since
the book’s original publication. The book teaches
students to: Grasp the laws of physics in flat and
curved spacetime Predict orders of magnitude
Calculate using the principal tools of modern
geometry Understand Einstein's geometric framework
for physics Explore applications, including neutron
stars, Schwarzschild and Kerr black holes,
gravitational collapse, gravitational waves,
cosmology, and so much more

Rotating Relativistic Stars
"It would be hard to imagine a better guide to this
difficult subject."--Scientific American In Three Roads
to Quantum Gravity, Lee Smolin provides an
accessible overview of the attempts to build a final
"theory of everything." He explains in simple terms
what scientists are talking about when they say the
world is made from exotic entities such as loops,
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strings, and black holes and tells the fascinating
stories behind these discoveries: the rivalries,
epiphanies, and intrigues he witnessed firsthand.
"Provocative, original, and unsettling." -The New York
Review of Books "An excellent writer, a creative
thinker."-Nature

Relativity, Gravitation and Cosmology
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.

Three Roads To Quantum Gravity
The 16th conference of the International Society on
General Relativity and Gravitation (GR16), held at the
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International Convention Centre in Durban, South
Africa, from 15 to 21 July, was attended by 450
delegates from around the world. The scientific
programme comprised 18 plenary lectures, one public
lecture and 19 workshops which, excepting three
plenary lectures, are presented in this proceedings. It
was the first major international conference on
general relativity and gravitation held on the African
continent.

Three Roads To Quantum Gravity
An essential resource for learning about general
relativity and much more, from four leading experts
Important and useful to every student of relativity,
this book is a unique collection of some 475
problems--with solutions--in the fields of special and
general relativity, gravitation, relativistic astrophysics,
and cosmology. The problems are expressed in broad
physical terms to enhance their pertinence to readers
with diverse backgrounds. In their solutions, 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. Although well suited for individual use, the
volume may also be used with one of the modem
textbooks in general relativity.

A Relativist's Toolkit
Following the approach of Lev Landau and Evgenii
Lifshitz, this book introduces the theory of special and
Page 14/26

Download File PDF Gravity By James Hartle
Solutions Manual Daizer
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.

Numerical 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
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
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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.

A Student's Manual for A First Course in
General Relativity
In Relativity Demystified a physicist explains
Einstein's theory of relativity in layman's terms, minus
heavy-duty discussion or formal mathematics. Author
David McMahon gradually builds up readers' practical
skills to a point where they can eventually solve real
problems in the field of general relativity. The book
offers examples that vary in complexity from textbooklike problems to real-world situations from actual
current research. Relativity Demystified also focused
on quick definitions and demonstrations of procedures
needed to solve problems.

Sixth Marcel Grossmann Meeting, The:
On Recent Developments In Theoretical
And Experimental General Relativity,
Gravitation And Relativistic Field
Theories (In 2 Volumes)
This 2004 textbook fills a gap in the literature on
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general relativity by providing the advanced student
with practical tools for the computation of many
physically interesting quantities. The context is
provided by the mathematical theory of black holes,
one of the most elegant, successful, and relevant
applications of general relativity. Among the topics
discussed are congruencies of timelike and null
geodesics, the embedding of spacelike, timelike and
null hypersurfaces in spacetime, and the Lagrangian
and Hamiltonian formulations of general relativity.
Although the book is self-contained, it is not meant to
serve as an introduction to general relativity. Instead,
it is meant to help the reader acquire advanced skills
and become a competent researcher in relativity and
gravitational physics. The primary readership consists
of graduate students in gravitational physics. It will
also be a useful reference for more seasoned
researchers working in this field.

Relativity
Following a long-term international collaboration
between leaders in cosmology and the philosophy of
science, this volume addresses foundational
questions at the limit of science across these
disciplines, questions raised by observational and
theoretical progress in modern cosmology. Space
missions have mapped the Universe up to its early
instants, opening up questions on what came before
the Big Bang, the nature of space and time, and the
quantum origin of the Universe. As the foundational
volume of an emerging academic discipline, experts
from relevant fields lay out the fundamental problems
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of contemporary cosmology and explore the routes
toward finding possible solutions. Written for
graduates and researchers in physics and philosophy,
particular efforts are made to inform academics from
other fields, as well as the educated public, who wish
to understand our modern vision of the Universe,
related philosophical questions, and the significant
impacts on scientific methodology.

Einstein's General Theory of Relativity
This graduate-level, course-based text is devoted to
the 3+1 formalism of general relativity, which also
constitutes the theoretical foundations of numerical
relativity. The book starts by establishing the
mathematical background (differential geometry,
hypersurfaces embedded in space-time, foliation of
space-time by a family of space-like hypersurfaces),
and then turns to the 3+1 decomposition of the
Einstein equations, giving rise to the Cauchy problem
with constraints, which constitutes the core of 3+1
formalism. The ADM Hamiltonian formulation of
general relativity is also introduced at this stage.
Finally, the decomposition of the matter and
electromagnetic field equations is presented, focusing
on the astrophysically relevant cases of a perfect fluid
and a perfect conductor (ideal
magnetohydrodynamics). The second part of the book
introduces more advanced topics: the conformal
transformation of the 3-metric on each hypersurface
and the corresponding rewriting of the 3+1 Einstein
equations, the Isenberg-Wilson-Mathews
approximation to general relativity, global quantities
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associated with asymptotic flatness (ADM mass, linear
and angular momentum) and with symmetries (Komar
mass and angular momentum). In the last part, the
initial data problem is studied, the choice of
spacetime coordinates within the 3+1 framework is
discussed and various schemes for the time
integration of the 3+1 Einstein equations are
reviewed. The prerequisites are those of a basic
general relativity course with calculations and
derivations presented in detail, making this text
complete and self-contained. Numerical techniques
are not covered in this book.

Covariant Loop Quantum Gravity
A working knowledge of Einstein's theory of general
relativity is an essential tool for every physicist today.
This self-contained book is an introductory text on the
subject aimed at first-year graduate students, or
advanced undergraduates, in physics that assumes
only a basic understanding of classical Lagrangian
mechanics. The mechanics problem of a point mass
constrained to move without friction on a twodimensional surface of arbitrary shape serves as a
paradigm for the development of the mathematics
and physics of general relativity. After reviewing
special relativity, the basic principles of general
relativity are presented, and the most important
applications are discussed. The final special topics
section guides the reader through a few important
areas of current research. This book will allow the
reader to approach the more advanced texts and
monographs, as well as the continual influx of
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fascinating new experimental results, with a deeper
understanding and sense of appreciation.

The Future of Theoretical Physics and
Cosmology
This book provides the reader with an overview of the
different mathematical attempts to quantize gravity
written by leading experts in this field. Also discussed
are the possible experimental bounds on quantum
gravity effects. The contributions have been strictly
refereed and are written in an accessible style. The
present volume emerged from the 2nd Blaubeuren
Workshop "Mathematical and Physical Aspects of
Quantum Gravity".

Gravity from the Ground Up
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 widelypublicised 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 some of its most important applications in
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cosmology and astrophysics, such as gamma-ray
bursts, neutron stars, black holes, and gravitational
waves. With hundreds of worked examples,
explanatory boxes, and end-of-chapter problems, this
textbook provides a solid foundation for
understanding one of the towering achievements of
twentieth-century physics.

3+1 Formalism in General Relativity
This book provides an introduction to Einstein's
general theory of relativity. A "physics-first" approach
is adopted so that interesting applications come
before the more difficult task of solving the Einstein
equation. The book includes extensive coverage of
cosmology, and is designed to allow readers to study
the subject alone.

Proceedings of the 16th International
Conference on General Relativity &
Gravitation
A General Relativity Workbook
"It would be hard to imagine a better guide to this
difficult subject."--Scientific American In Three Roads
to Quantum Gravity, Lee Smolin provides an
accessible overview of the attempts to build a final
"theory of everything." He explains in simple terms
what scientists are talking about when they say the
world is made from exotic entities such as loops,
strings, and black holes and tells the fascinating
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stories behind these discoveries: the rivalries,
epiphanies, and intrigues he witnessed firsthand.
"Provocative, original, and unsettling." -The New York
Review of Books "An excellent writer, a creative
thinker."-Nature

Relativity Demystified
The masses of neutron stars are limited by an
instability to gravitational collapse and an instability
driven by gravitational waves limits their spin. Their
oscillations are relevant to x-ray observations of
accreting binaries and to gravitational wave
observations of neutron stars formed during the
coalescence of double neutron-star systems. This
volume includes more than forty years of research to
provide graduate students and researchers in
astrophysics, gravitational physics and astronomy
with the first self-contained treatment of the
structure, stability and oscillations of rotating neutron
stars. This monograph treats the equations of stellar
equilibrium; key approximations, including slow
rotation and perturbations of spherical and rotating
stars; stability theory and its applications, from
convective stability to the r-mode instability; and
numerical methods for computing equilibrium
configurations and the nonlinear evolution of their
oscillations. The presentation of fundamental
equations, results and applications is accessible to
readers who do not need the detailed derivations.

Differential Forms and the Geometry of
General Relativity
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Aimed at students and researchers entering the field,
this pedagogical introduction to numerical relativity
will also interest scientists seeking a broad survey of
its challenges and achievements. Assuming only a
basic knowledge of classical general relativity, the
book develops the mathematical formalism from first
principles, and then highlights some of the pioneering
simulations involving black holes and neutron stars,
gravitational collapse and gravitational waves. The
book contains 300 exercises to help readers master
new material as it is presented. Numerous
illustrations, many in color, assist in visualizing new
geometric concepts and highlighting the results of
computer simulations. Summary boxes encapsulate
some of the most important results for quick
reference. Applications covered include calculations
of coalescing binary black holes and binary neutron
stars, rotating stars, colliding star clusters,
gravitational and magnetorotational collapse, critical
phenomena, the generation of gravitational waves,
and other topics of current physical and astrophysical
significance.

General Relativity
Publisher Description

Introduction to General Relativity
The Large Scale Structure of Space-Time
"Wald's book is clearly the first textbook on general
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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

Between Quantum and Cosmos
The present book explains special relativity and the
basics of general relativity from a geometric
viewpoint. Space-time geometry is emphasized
throughout, and provides the basis of understanding
of the special relativity effects of time dilation, length
contraction, and the relativity of simultaneity. Bondi's
K-calculus is introduced as a simple means of
calculating the magnitudes of these effects, and leads
to a derivation of the Lorentz transformation as a way
of unifying these results. The invariant interval of flat
space-time is generalised to that of curved spacetimes, and leads to an understanding of the basic
properties of simple cosmological models and of the
collapse of a star to form a black hole. The
appendices enable the advanced student to master
the application of four-tensors to the relativistic study
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of energy and momentum, and of electromagnetism.
In addition, this new edition contains up-to-date
information on black holes, gravitational collapse, and
cosmology.

Gravity
Based on lectures given in honour of Stephen
Hawking's sixtieth birthday, this book comprises
contributions from some of the world's leading
theoretical physicists. It begins with a section
containing chapters by successful scientific
popularisers, bringing to life both Hawking's work and
other exciting developments in physics. The book
then goes on to provide a critical evaluation of
advanced subjects in modern cosmology and
theoretical physics. Topics covered include the origin
of the universe, warped spacetime, cosmological
singularities, quantum gravity, black holes, string
theory, quantum cosmology and inflation. As well as
providing a fascinating overview of the wide variety of
subject areas to which Stephen Hawking has
contributed, this book represents an important
assessment of prospects for the future of fundamental
physics and cosmology.
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