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Examines such phenomena as black holes, wormholes, singularities, gravitational waves, and time machines, exploring the fundamental
principles that control the universe.
First published in 1973, Gravitation is a landmark graduate-level textbook that presents Einstein’s general theory of relativity and offers a
rigorous, full-year 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 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 graduate-level 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
The Feynman Lectures on Gravitation are based on notes prepared during a course on gravitational physics that Richard Feynman taught at
Caltech during the 1962-63 academic year. For several years prior to these lectures, Feynman thought long and hard about the fundamental
problems in gravitational physics, yet he published very little. These lectures represent a useful record of his viewpoints and some of his
insights into gravity and its application to cosmology, superstars, wormholes, and gravitational waves at that particular time. The lectures also
contain a number of fascinating digressions and asides on the foundations of physics and other issues.Characteristically, Feynman took an
untraditional non-geometric approach to gravitation and general relativity based on the underlying quantum aspects of gravity. Hence, these
lectures contain a unique pedagogical account of the development of Einstein's general theory of relativity as the inevitable result of the
demand for a self-consistent theory of a massless spin-2 field (the graviton) coupled to the energy-momentum tensor of matter. This
approach also demonstrates the intimate and fundamental connection between gauge invariance and the principle of equivalence.
LIGO's recent discovery of gravitational waves was headline news around the world. Many people will want to understand more about what a
gravitational wave is, how LIGO works, and how LIGO functions as a detector of gravitational waves.This book aims to communicate the
basic logic of interferometric gravitational wave detectors to students who are new to the field. It assumes that the reader has a basic
knowledge of physics, but no special familiarity with gravitational waves, with general relativity, or with the special techniques of experimental
physics. All of the necessary ideas are developed in the book.The first edition was published in 1994. Since the book is aimed at explaining
the physical ideas behind the design of LIGO, it stands the test of time. For the second edition, an Epilogue has been added; it brings the
treatment of technical details up to date, and provides references that would allow a student to become proficient with today's designs.
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 space-time 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 selfcontained 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-for-purpose. Familiarity with special relativity is assumed.
The overall aim is to convey some of the main physical and geometrical properties of Einstein's theory of gravitation, providing a solid entry
point to further studies of the mathematics and physics of Einstein equations.
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.
Einstein's standard and battle-tested geometric theory of gravity--spacetime tells mass how to move and mass tells spacetime how to
curve--is expounded in this book by Ignazio Ciufolini and John Wheeler. They give special attention to the theory's observational checks and
to two of its consequences: the predicted existence of gravitomagnetism and the origin of inertia (local inertial frames) in Einstein's general
relativity: inertia here arises from mass there. The authors explain the modern understanding of the link between gravitation and inertia in
Einstein's theory, from the origin of inertia in some cosmological models of the universe, to the interpretation of the initial value formulation of
Einstein's standard geometrodynamics; and from the devices and the methods used to determine the local inertial frames of reference, to the
experiments used to detect and measure the "dragging of inertial frames of reference." In this book, Ciufolini and Wheeler emphasize
present, past, and proposed tests of gravitational interaction, metric theories, and general relativity. They describe the numerous
confirmations of the foundations of geometrodynamics and some proposed experiments, including space missions, to test some of its
fundamental predictions--in particular gravitomagnetic field or "dragging of inertial frames" and gravitational waves.
Gravity is not a force acting at a distance. It is mass gripping spacetime, telling it how to curve, and spacetime gripping mass, telling it how to
move. According to preeminent physicist John Archibald Wheeler, gravity makes the closest connection between the world we see around us
and the inner-most workings of the universe. In this imaginative volume, Wheeler explores gravity and spacetime by applying Einstein's battletested theory to both familiar and exotic phomomena--everything from flying tennis balls, to hurling gravity waves from crashing stars, the
motion of the planets, and the collapse of a star into a black hole. It's a provocative, revealing, fully engaging scientific journey led by a
frontline participant in the most important work in physics in the last 50 years.

A new look at the first few seconds after the Big Bang—and how research into these moments continues to revolutionize
our understanding of our universe Scientists in recent decades have made crucial discoveries about how our cosmos
evolved over the past 13.8 billion years. But we still know little about what happened in the first seconds after the Big
Bang. At the Edge of Time focuses on what we have learned and are striving to understand about this mysterious period
at the beginning of cosmic history. Delving into the remarkable science of cosmology, Dan Hooper describes many of the
extraordinary questions that scientists are asking about the origin and nature of our world. Hooper examines how the
Large Hadron Collider and other experiments re-create the conditions of the Big Bang, how we may finally discover the
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way dark matter was formed during our universe’s first moments, and how, with new telescopes, we are lifting the veil on
the era of cosmic inflation. At the Edge of Time presents an accessible investigation of our universe and its birth.
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 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)
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.
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 the reader to apply these basic concepts to real astronomical applications.
Geometrodynamics, general relativity, the mathematics of curved spacetime, Einstein's theories, relativistic stars, and
gravitational collapse are some of the topics examined in a study of gravitational physics
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. Now reissued by
Cambridge University Press, this ground-breaking text helped to bring general relativity into the undergraduate
curriculum, making it accessible to virtually all physics majors. One of the pioneers of the 'physics-first' approach to the
subject, renowned relativist James B. Hartle, recognized that there is typically not enough time in a short introductory
course for the traditional, mathematics-first, approach. In this text, he provides a fluent and accessible physics-first
introduction to general relativity that begins with the essential physical applications and uses a minimum of new
mathematics. This market-leading text is ideal for a one-semester course for undergraduates, with only introductory
mechanics as a prerequisite.
A groundbreaking text and reference book on twenty-first-century classical physics and its applications This first-year
graduate-level text and reference book covers the fundamental concepts and twenty-first-century applications of six
major areas of classical physics that every masters- or PhD-level physicist should be exposed to, but often isn't:
statistical physics, optics (waves of all sorts), elastodynamics, fluid mechanics, plasma physics, and special and general
relativity and cosmology. Growing out of a full-year course that the eminent researchers Kip Thorne and Roger Blandford
taught at Caltech for almost three decades, this book is designed to broaden the training of physicists. Its six main topical
sections are also designed so they can be used in separate courses, and the book provides an invaluable reference for
researchers. Presents all the major fields of classical physics except three prerequisites: classical mechanics,
electromagnetism, and elementary thermodynamics Elucidates the interconnections between diverse fields and explains
their shared concepts and tools Focuses on fundamental concepts and modern, real-world applications Takes
applications from fundamental, experimental, and applied physics; astrophysics and cosmology; geophysics,
oceanography, and meteorology; biophysics and chemical physics; engineering and optical science and technology; and
information science and technology Emphasizes the quantum roots of classical physics and how to use quantum
techniques to elucidate classical concepts or simplify classical calculations Features hundreds of color figures, some five
hundred exercises, extensive cross-references, and a detailed index An online illustration package is available
Vectors, tensors and functions -- Manifolds, vectors and differentiation -- Energy, momentum and Einstein's equations
This book invites the reader to understand our Universe, not just marvel at it. From the clock-like 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.
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
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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.
Second edition of a widely-used textbook providing the first step into general relativity for undergraduate students with
minimal mathematical background.
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.
This most up-to-date, one-stop reference combines coverage of both theory and observational techniques, with
introductory sections to bring all readers up to the same level. Written by outstanding researchers directly involved with
the scientific program of the Laser Interferometer Gravitational-Wave Observatory (LIGO), the book begins with a brief
review of general relativity before going on to describe the physics of gravitational waves and the astrophysical sources
of gravitational radiation. Further sections cover gravitational wave detectors, data analysis, and the outlook of
gravitational wave astronomy and astrophysics.
GravitationPrinceton University Press
Addressing a variety of theoretical cosmological problems, and emphasizing a mathematical approach, this volume nicely
complements Peebles' Physical Cosmology (Princeton Series in Physics, 1971). Ryan and Shepley have concentrated
on the structure of models of the universe. By using a modern terminology that emphasizes the operator nature of
vectors and tensors, as opposed to their components in a particular coordinate system, the authors develop modern
tensor analysis to the point where it can be applied to general relativistic cosmology. They then use it to describe
homogeneous cosmologies in considerable detail. Both students and researchers are likely to find these techniques
especially useful. Among their subjects are: spaces with groups of motions; singularities; Taub-NUT-Misner space;
Bianchitype models; Hamiltonian cosmology; and perturbations in anisotropic models. A brief section on observations is
also included, as is a complete bibliography. A final section presents graded exercises that underscore the potential yet
unrealized in this area of study. Originally published in 1975. The Princeton Legacy Library uses the latest print-ondemand technology to again make available previously out-of-print 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.
Put as simply as possible, this is a book on Einstein's theory of gravity (general relativity). It is the first textbook on the
subject that uses throughout the modern formalism and notation of differential geometry, and it is the first book to
document in full the revolutionary techniques developed during the past decade to test the theory of general relativity.
Covering all aspects of gravitation in a contemporary style, this advanced textbook is ideal for graduate students and researchers
in all areas of theoretical physics. The 'Foundation' section develops the formalism in six chapters, and uses it in the next four
chapters to discuss four key applications - spherical spacetimes, black holes, gravitational waves and cosmology. The six chapters
in the 'Frontier' section describe cosmological perturbation theory, quantum fields in curved spacetime, and the Hamiltonian
structure of general relativity, among several other advanced topics, some of which are covered in-depth for the first time in a
textbook. The modular structure of the book allows different sections to be combined to suit a variety of courses. Over 200
exercises are included to test and develop the reader's understanding. There are also over 30 projects, which help readers make
the transition from the book to their own original research.
A pocket-style edition based on the New York Times bestseller A Brief Welcome to the Universe offers a breathtaking tour of the
cosmos, from planets, stars, and galaxies to black holes and time loops. Bestselling authors and acclaimed astrophysicists Neil
deGrasse Tyson, Michael A. Strauss, and J. Richard Gott take readers on an unforgettable journey of exploration to reveal how
our universe actually works. Propelling you from our home solar system to the outermost frontiers of space, this book builds your
cosmic insight and perspective through a marvelously entertaining narrative. How do stars live and die? What are the prospects of
intelligent life elsewhere in the universe? How did the universe begin? Why is it expanding and accelerating? Is our universe alone
or part of an infinite multiverse? Exploring these and many other questions, this pocket-friendly book is your passport into the
wonders of our evolving cosmos.
"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
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An inviting, intuitive, and visual exploration of differential geometry and forms Visual Differential Geometry and Forms fulfills two
principal goals. In the first four acts, Tristan Needham puts the geometry back into differential geometry. Using 235 hand-drawn
diagrams, Needham deploys Newton’s geometrical methods to provide geometrical explanations of the classical results. In the
fifth act, he offers the first undergraduate introduction to differential forms that treats advanced topics in an intuitive and
geometrical manner. Unique features of the first four acts include: four distinct geometrical proofs of the fundamentally important
Global Gauss-Bonnet theorem, providing a stunning link between local geometry and global topology; a simple, geometrical proof
of Gauss’s famous Theorema Egregium; a complete geometrical treatment of the Riemann curvature tensor of an n-manifold; and
a detailed geometrical treatment of Einstein’s field equation, describing gravity as curved spacetime (General Relativity), together
with its implications for gravitational waves, black holes, and cosmology. The final act elucidates such topics as the unification of
all the integral theorems of vector calculus; the elegant reformulation of Maxwell’s equations of electromagnetism in terms of
2-forms; de Rham cohomology; differential geometry via Cartan’s method of moving frames; and the calculation of the Riemann
tensor using curvature 2-forms. Six of the seven chapters of Act V can be read completely independently from the rest of the book.
Requiring only basic calculus and geometry, Visual Differential Geometry and Forms provocatively rethinks the way this important
area of mathematics should be considered and taught.
For about half a century the general theory 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.
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 user-friendly 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
counter-intuitive 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.
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 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.
Written by two of the field's true pioneers, "Spacetime Physics" can extend and enhance coverage of specialty relativity in the
classroom. This thoroughly up-to-date, highly accessible overview covers microgravity, collider accelerators, satellite probes,
neutron detectors, radioastronomy, and pulsars. The chapter on general relativity with new material on gravity waves, black holes,
and cosmology.
This 2004 textbook fills a gap in the literature on 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.
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
The scalar-tensor theory of gravitation is one of the most popular alternatives to Einstein's theory of gravitation. This book provides a clear
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and concise introduction to the theoretical ideas and developments, exploring scalar fields and placing them in context with a discussion of
Brans-Dicke theory. Topics covered include the cosmological constant problem, time variability of coupling constants, higher dimensional
space-time, branes and conformal transformations. The authors emphasize the physical applications of the scalar-tensor theory and thus
provide a pedagogical overview of the subject, keeping more mathematically detailed sections for the appendices. This book is suitable for
graduate courses in cosmology, gravitation and relativity. It will also provide a valuable reference for researchers.
A journey through the otherworldly science behind Christopher Nolan’s award-winning film, Interstellar, from executive producer and Nobel
Prize-winning physicist Kip Thorne. Interstellar, from acclaimed filmmaker Christopher Nolan, takes us on a fantastic voyage far beyond our
solar system. Yet in The Science of Interstellar, Kip Thorne, the Nobel prize-winning physicist who assisted Nolan on the scientific aspects of
Interstellar, shows us that the movie’s jaw-dropping events and stunning, never-before-attempted visuals are grounded in real science.
Thorne shares his experiences working as the science adviser on the film and then moves on to the science itself. In chapters on wormholes,
black holes, interstellar travel, and much more, Thorne’s scientific insights—many of them triggered during the actual scripting and shooting of
Interstellar—describe the physical laws that govern our universe and the truly astounding phenomena that those laws make possible.
Interstellar and all related characters and elements are trademarks of and © Warner Bros. Entertainment Inc. (s14).
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
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 autobiography of one of the preeminent figures in twentieth-century physics. He studied with Niels Bohr, taught Richard Feynman, and
boned up on relativity with his friend and colleague Albert Einstein. John Archibald Wheeler's fascinating life brings us face to face with the
central characters and discoveries of modern physics. He was the first American to learn of the discovery of nuclear fission, later coined the
term "black hole," led a renaissance in gravitation physics, and helped to build Princeton University into a mecca for physicists. From nuclear
physics, to quantum theory, to relativity and gravitation, Wheeler's work has set the trajectory of research for half a century. His career has
brought him into contact with the most brilliant minds of his field; Fermi, Bethe, Rabi, Teller, Oppenheimer, and Wigner are among those he
called colleagues and friends. In this rich autobiography, Wheeler reveals in fascinating detail the excitement of each discovery, the character
of each colleague, and the underlying passion for knowledge that drives him still.
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