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What is a black hole? How many of them are in our Universe? Can black holes be created in a laboratory or in particle colliders?
Can objects similar to black holes be used for space and time travel? This book discusses these and many other questions
providing the reader with the tools required to explore the Black Hole Land independently.
This book focuses on one mechanism in black hole physics which has proven to be universal, multifaceted and with a rich
phenomenology: rotational superradiance. This is an energy extraction process, whereby black holes can deposit their rotational
energy in their surroundings, leading to Penrose processes, black-hole bombs, and even Hawking radiation. Black holes are key
players in star formation mechanisms and as engines to some of the most violent events in our universe. Their simplicity and
compactness make them perfect laboratories, ideally suited to probe new fields or modifications to the theory of gravity. Thus, black
holes can also be used to probe some of the most important open problems in physics, including the nature of dark matter or the
strong CP problem in particle physics. This monograph is directed to researchers and graduate students and provides a unified
view of the subject, covering the theoretical machinery, experimental efforts in the laboratory, and astrophysics searches. It is
focused on recent developments and works out a number of novel examples and applications, ranging from fundamental physics to
astrophysics. Non-specialists with a scientific background should also find this text a valuable resource for understanding the critical
issues of contemporary research in black-hole physics. This second edition stresses the role of ergoregions in superradiance, and
completes its catalogue of energy-extraction processes. It presents a unified description of instabilities of spinning black holes in the
presence of massive fields. Finally, it covers the first experimental observation of superradiance, and reviews the state-of-the-art in
the searches for new light fields in the universe using superradiance as a mechanism.
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.
This invaluable book, now in its second edition, covers a wide range of topics appropriate for both undergraduate and postgraduate
courses in astrophysics. The book conveys a deep and coherent understanding of the stellar phenomena, and basic astrophysics of
stars, galaxies, clusters of galaxies and other heavenly bodies of interest. Since the first appearance of the book in 1997, significant
progress has been made in different branches of Astronomy and Astrophysics. The second edition takes into account the
developments of the subject which have taken place in the last decade. It discusses the latest introduction of L and T dwarfs in the
Hertzsprung-Russel diagram (or H-R diagram). Other developments discussed pertain to standard solar model, solar neutrino
puzzle, cosmic microwave background radiation, Drake equation, dwarf galaxies, ultra compact dwarf galaxies, compact groups
and cluster of galaxies. Problems at the end of each chapter motivate the students to go deeper into the topics. Suggested readings
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at the end of each chapter have been complemented.
Black Holes
Introduction to Black Hole Astrophysics
Einstein's Outrageous Legacy
New Frontiers in Black Hole Physics
Einstein's Monsters: The Life and Times of Black Holes
Introduction to Black Hole Physics
In this Very Short Introduction, Katherine Blundell looks at the seemingly paradoxical, mysterious, and
intriguing phenomena of astrophysical black holes. Outlining what a black hole actually is and how they
are characterised, she separates the scientific fact from science fiction, and demonstrates the
interesting role they play in the cosmos.
Richly illustrated with the images from observatories on the ground and in space, and computer
simulations, this book shows how black holes were discovered, and discusses our current understanding of
their role in cosmic evolution. This second edition covers new discoveries made in the past decade,
including definitive proof of a black hole at the center of the Milky Way, evidence that the expansion
of the Universe is accelerating, and the new appreciation of the connection between black holes and
galaxy formation. There are entirely new chapters on gamma-ray bursts and cosmic feedback. Begelman and
Rees blend theoretical arguments with observational results to demonstrate how both approaches
contributed to this subject. Clear illustrations and photographs reveal the strange and amazing workings
of our universe. The engaging style makes this book suitable for introductory undergraduate courses,
amateur astronomers, and all readers interested in astronomy and physics.
Written by a carefully selected consortium of researchers working in the field, this book fills the gap
for an up-to-date summary of the observational and theoretical status. As such, this monograph includes
all used wavelengths, from radio to gamma, the FERMI telescope, a history and theory refresher, and jets
from gamma ray bursts. For astronomers, nuclear physicists, and plasmaphysicists.
This book addresses graduate students in the first place and is meant as a modern compendium to the
existing texts on black hole astrophysics. The authors present in pedagogically written articles our
present knowledge on black holes covering mathematical models including numerical aspects and physics
and astronomical observations as well. In addition, in their write-up of a panel discussion the
participants of the school address the existence of black holes consenting that it has by now been
verified with certainty.
The Rise and Fall of the Black Hole Paradigm
Black Holes: Theory and Observation
Page 2/11

Read PDF Introduction To Black Hole Astrophysics Lecture Notes In Physics
The Engine Paradigm
Black Holes: A Very Short Introduction
Gravity, Black Holes, and the Very Early Universe
Black Hole Astrophysics

Modern comprehensive introduction and overview of the physics of White Dwarfs, Neutron
Stars and Black Holes, including all relevant observations. Contains a basic introduction
to General Relativity, including the modern 3+1 split of spacetime and of Einstein’s
equations. The split is used for the first time to derive the structure equations for
rapidly rotating neutron stars and Black Holes. Detailed discussions and derivations of
current theoretical results. In particular also the most recent equations of state for
neutron star matter are explained. Topics , such as colour superconductivity are
discussed and used for modelling. A book for graduate students and researchers. Contains
exercises and some solutions.
This volume first appeared in the English and Russian editions in 1974 as an introduction
for new graduate students, to the rapidly developing field of relativistic astrophysics
and cosmology. Some of the classic concepts introduced in the first edition included: *
the lines of force of electric and magnetic fields near a black hole * the ergosphere and
effective potential techniques for a rotating black hole * the details of rotational
energy extraction from a black hole * the basic estimates for the cross-sections of
gravitational wave detectors * and for the energy sources of gravitational waves * the
scenario for gravitational collapse In cosmology, the foundations of the hot big bang
model, the cosmic background radiation and cosmological nucleosynthesis were reviewed and
the volume concluded with a lecture entitled Beyond the End of Time by J.A. Wheeler.
Since 1974, enormous progress has occurred in some of these areas and the corresponding
treatments are complex. This new edition provides a useful source of reference and
presents the initial treatments of these topics and the ideas that motivated them thus
providing a more complete picture of the development of this field for the reader. In
order to mark the progress made in the intervening years, the authors have compiled a
introduction to the new edition and an Appendix which comprises classic reprints which
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are related to the problems discussed in the original edition.
Examines such phenomena as black holes, wormholes, singularities, gravitational waves,
and time machines, exploring the fundamental principles that control the universe.
- A unique exposition of the foundations of the quantum theory of black holes including
the impact of string theory, the idea of black hole complementarily and the holographic
principle bull; Aims to educate the physicist or student of physics who is not an expert
on string theory, on the revolution that has grown out of black hole physics and string
theory
What Is Inside a Black Hole?
Introduction to General Relativity, Black Holes, and Cosmology
An Introduction to Relativistic Astrophysics
An Introduction
Relativistic Jets from Active Galactic Nuclei
The Holographic Universe
Based on graduate school lectures in contemporary relativity and gravitational physics, this book gives a complete and
unified picture of the present status of theoretical and observational properties of astrophysical black holes. The chapters
are written by internationally recognized specialists. They cover general theoretical aspects of black hole astrophysics,
the theory of accretion and ejection of gas and jets, stellar-sized black holes observed in the Milky Way, the formation
and evolution of supermassive black holes in galactic centers and quasars as well as their influence on the dynamics in
galactic nuclei. The final chapter addresses analytical relativity of black holes supporting theoretical understanding of the
coalescence of black holes as well as being of great relevance in identifying gravitational wave signals. With its
introductory chapters the book is aimed at advanced graduate and post-graduate students, but it will also be useful for
specialists.
Beginning with Einstein's special and general theories of relativity, the authors give a detailed mathematical description of
fundamental astrophysical radiation processes, including Compton scattering of electrons and photons, synchrotron
radiation of particles in magnetic fields, and much more.
This introduction to the fascinating subject of black holes fills a significant gap in the literature which exists between
popular, non-mathematical expositions and advanced textbooks at the research level. It is designed for advanced
undergraduates and first year postgraduates as a useful stepping-stone to the advanced literature. The book provides an
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accessible introduction to the exact solutions of Einstein's vacuum field equations describing spherical and axisymmetric
(rotating) black holes. The geometry and physical properties of these spacetimes are explored through the motion of
particles and light. The use of different coordinate systems, maximal extensions and Penrose diagrams is explained. The
association of the surface area of a black hole with its entropy is discussed and it is shown that with the introduction of
quantum mechanics black holes cease to be black and can radiate. This result allows black holes to satisfy the laws of
thermodynamics and thus be consistent with the rest of physics. In this new edition the problems in each chapter have
been revised and solutions are provided. The text has been expanded to include new material on wormholes and clarify
various other issues.
The astonishing science of black holes and their role in understanding the history and future of our universe. Black holes
are the most extreme objects in the universe, and yet they are ubiquitous. Every massive star leaves behind a black hole
when it dies, and every galaxy harbors a supermassive black hole at its center. Frighteningly enigmatic, these dark giants
continue to astound even the scientists who spend their careers studying them. Which came first, the galaxy or its central
black hole? What happens if you travel into one̶instant death or something weirder? And, perhaps most important, how
can we ever know anything for sure about black holes when they destroy information by their very nature? In Einsteinʼs
Monsters, distinguished astronomer Chris Impey takes readers on an exploration of these and other questions at the
cutting edge of astrophysics, as well as the history of black holesʼ role in theoretical physics̶from confirming Einsteinʼs
equations for general relativity to testing string theory. He blends this history with a poignant account of the phenomena
scientists have witnessed while observing black holes: stars swarming like bees around the center of our galaxy; black
holes performing gravitational waltzes with visible stars; the cymbal clash of two black holes colliding, releasing ripples in
space-time. Clear, compelling, and profound, Einsteinʼs Monsters reveals how our comprehension of black holes is
intrinsically linked to how we make sense of the universe and our place within it. From the small questions to the big
ones̶from the tiniest particles to the nature of space-time itself̶black holes might be the key to a deeper
understanding of the cosmos.
Astrophysics of Black Holes
Basic Concepts and New Developments
Gamma Rays, Cosmic Rays, and Neutrinos
From Fundamental Aspects to Latest Developments
Hawking Radiation: from Astrophysical Black Holes to Analogous Systems in Lab
Gravity's Fatal Attraction
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This book is based on a set of 18 class-tested 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 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.
This book discusses the state of the art of the basic theoretical and observational topics related to black hole astrophysics. It covers all the main topics in this
wide field, from the theory of accretion disks and formation mechanisms of jet and outflows, to their observed electromagnetic spectrum, and attempts to
measure the spin of these objects. Black holes are one of the most fascinating predictions of general relativity and are currently a very hot topic in both
physics and astrophysics. In the last five years there have been significant advances in our understanding of these systems, and in the next five years it should
become possible to use them to test fundamental physics, in particular to predict the general relativity in the strong field regime. The book is both a reference
work for researchers and a textbook for graduate students.
Here it is, in a nutshell: the history of one genius’s most crucial work – discoveries that were to change the face of modern physics. In the early 1900s, Albert
Einstein formulated two theories that would forever change the landscape of physics: the Special Theory of Relativity and the General Theory of Relativity.
Respected American academic Professor Tai Chow tells us the story of these discoveries. He details the basic ideas of Einstein, including his law of
gravitation. Deftly employing his inimitable writing style, he goes on to explain the physics behind black holes, weaving into his account an explanation of the
structure of the universe and the science of cosmology.
Astrophysics is the physics of the stars, and more widely the physics of the Universe. It enables us to understand the structure and evolution of planetary
systems, stars, galaxies, interstellar gas, and the cosmos as a whole. In this Very Short Introduction, the leading astrophysicist James Binney shows how the
field of astrophysics has expanded rapidly in the past century, with vast quantities of data gathered by telescopes exploiting all parts of the electromagnetic
spectrum, combined with the rapid advance of computing power, which has allowed increasingly effective mathematical modelling. He illustrates how the
application of fundamental principles of physics - the consideration of energy and mass, and momentum - and the two pillars of relativity and quantum
mechanics, has provided insights into phenomena ranging from rapidly spinning millisecond pulsars to the collision of giant spiral galaxies. This is a clear,
rigorous introduction to astrophysics for those keen to cut their teeth on a conceptual treatment involving some mathematics. ABOUT THE SERIES: The
Very Short Introductions series from Oxford University Press contains hundreds of titles in almost every subject area. These pocket-sized books are the
perfect way to get ahead in a new subject quickly. Our expert authors combine facts, analysis, perspective, new ideas, and enthusiasm to make interesting and
challenging topics highly readable
The Galactic Black Hole
White Dwarfs--black Holes
Hawking on the Big Bang and Black Holes
White Dwarfs, Neutron Stars and Black Holes
High Energy Radiation from Black Holes
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General Relativity

As a result of significant research over the past 20 years, black holes are now linked to some of the most spectacular and
exciting phenomena in the Universe, ranging in size from those that have the same mass as stars to the super-massive objects
that lie at the heart of most galaxies, including our own Milky Way. This book first introduces the properties of simple isolated
holes, then adds in complications like rotation, accretion, radiation, and magnetic fields, finally arriving at a basic
understanding of how these immense engines work. Black Hole Astrophysics • reviews our current knowledge of cosmic black
holes and how they generate the most powerful observed pheonomena in the Universe; • highlights the latest, most up-to-date
theories and discoveries in this very active area of astrophysical research; • demonstrates why we believe that black holes are
responsible for important phenomena such as quasars, microquasars and gammaray bursts; • explains to the reader the
nature of the violent and spectacular outfl ows (winds and jets) generated by black hole accretion.
Introduces the physics of black holes and the methods employed in it, and reviews the main results of this branch of physics.
Frolov (physics, U. of Alberta) and Novikov (theoretical astrophysics, U. of Copenhagen) focus on questions that have been
answered relatively recently. Among the topics treated are: space-time of stationary black holes, general theory of black holes,
black hole perturbations, numerics, electrodynamics, black holes in unified theories of gravity, quantum black holes, final
states of evaporating black holes, and the information loss puzzle. Special attention is paid to the role of black holes in
astrophysics and observational evidence of black hole existence. Many exotic subjects linked with black holes, such as white
holes, wormholes, and time machines, are discussed. Appendices cover mathematical aspects of general relativity and black
holes and quantum field theory in curved spacetime. Annotation copyrighted by Book News, Inc., Portland, OR
This book is based on the lecture notes of a one-semester course on black hole astrophysics given by the author and is aimed
at advanced undergraduate and graduate students with an interest in astrophysics. The material included goes beyond that
found in classic textbooks and presents details on astrophysical manifestations of black holes. In particular, jet physics and
detailed accounts of objects like microquasars, active galactic nuclei, gamma-ray bursts, and ultra-luminous X-ray sources are
covered, as well as advanced topics like black holes in alternative theories of gravity. The author avoids unnecessary
technicalities and to some degree the book is self-contained. The reader will find some basic general relativity tools in Chapter
1. The appendices provide some additional mathematical details that will be useful for further study, and a guide to the
bibliography on the subject.
Black holes are becoming increasingly important in contemporary research in astrophysics, cosmology, theoretical physics, and
mathematics. Indeed, they provoke some of the most fascinating questions in fundamental physics, which may lead to
revolutions in scientific thought. Written by distinguished scientists, Classical and Quantum Black Holes provides a
comprehensive panorama of black hole physics and mathematics from a modern point of view. The book begins with a general
introduction, followed by five parts that cover several modern aspects of the subject, ranging from the observational and the
Page 7/11

Read PDF Introduction To Black Hole Astrophysics Lecture Notes In Physics
experimental to the more theoretical and mathematical issues. The material is written at a level suitable for postgraduate
students entering the field.
Superradiance
Black Holes and Time Warps
Proceedings of the 179th W.E. Heraeus Seminar Held at Bad Honnef, Germany, 18–22 August 1997
Classical and Quantum Black Holes
Black Hole Physics
General Relativity: Black hole astrophysics
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 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-of-chapter problems, this textbook provides a solid foundation for understanding
one of the towering achievements of twentieth-century physics.
Dive into a mind-bending exploration of the physics of black holes Black holes, predicted by Albert Einstein’s general theory of
relativity more than a century ago, have long intrigued scientists and the public with their bizarre and fantastical properties.
Although Einstein understood that black holes were mathematical solutions to his equations, he never accepted their physical
reality—a viewpoint many shared. This all changed in the 1960s and 1970s, when a deeper conceptual understanding of black
holes developed just as new observations revealed the existence of quasars and X-ray binary star systems, whose mysterious
properties could be explained by the presence of black holes. Black holes have since been the subject of intense research—and
the physics governing how they behave and affect their surroundings is stranger and more mind-bending than any fiction. After
introducing the basics of the special and general theories of relativity, this book describes black holes both as astrophysical
objects and theoretical “laboratories” in which physicists can test their understanding of gravitational, quantum, and thermal
physics. From Schwarzschild black holes to rotating and colliding black holes, and from gravitational radiation to Hawking
radiation and information loss, Steven Gubser and Frans Pretorius use creative thought experiments and analogies to explain
their subject accessibly. They also describe the decades-long quest to observe the universe in gravitational waves, which recently
resulted in the LIGO observatories’ detection of the distinctive gravitational wave “chirp” of two colliding black holes—the first
direct observation of black holes’ existence. The Little Book of Black Holes takes readers deep into the mysterious heart of the
subject, offering rare clarity of insight into the physics that makes black holes simple yet destructive manifestations of geometric
destiny.
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It is not an exaggeration to say that one of the most exciting predictions of Einstein's theory of gravitation is that there may exist
"black holes": putative objects whose gravitational fields are so strong that no physical bodies or signals can break free of their
pull and escape. The proof that black holes do exist, and an analysis of their properties, would have a significance going far
beyond astrophysics. Indeed, what is involved is not just the discovery of yet another even if extremely remarkable, astro physical
object, but a test of the correctness of our understanding of the properties of space and time in extremely strong gravitational
fields. Theoretical research into the properties of black holes, and into the possible corol laries of the hypothesis that they exist,
has been carried out with special vigor since the beginning of the 1970's. In addition to those specific features of black holes that
are important for the interpretation of their possible astrophysical manifestations, the theory has revealed a number of
unexpected characteristics of physical interactions involving black holes. By the middle of the 1980's a fairly detailed
understanding had been achieved of the properties of the black holes, their possible astrophysical manifestations, and the
specifics of the various physical processes involved. Even though a completely reliable detection of a black hole had not yet been
made at that time, several objects among those scrutinized by astrophysicists were considered as strong candidates to be
confirmed as being black holes.
The supermassive black hole in the center of our Milky Way is the nearest such object and relatively easy to observe and study.
Not surprisingly therefore, it is the best studied supermassive black hole. Many astrophysical and even general relativistic effects
can be investigated in great detail. The Galactic Black Hole: Lectures on General Relativity and Astrophysics provides a
systematic introduction to the physics/astrophysics and mathematics of black holes at a level suitable for graduate students,
postdocs, and researchers in physics, astrophysics, astronomy, and applied mathematics. The focus is mainly on the
supermassive black hole in the center of our Milky Way but the results can be easily generalized taking it as an example. Leading
international experts provide first-hand accounts of the observational and theoretical aspects of this black hole. Topics range
from the properties of the Schwarzschild metric and the collapse of a black hole, to quantum gravity, and from the structure of the
Galaxy to accretion of matter and the emission properties of the Galactic Center black hole.
An Introduction to General Relativity and Cosmology
Astrophysics: A Very Short Introduction
Astrophysical Black Holes
Compact Objects in Astrophysics
AN INTRODUCTION TO ASTROPHYSICS
White Dwarfs - Black Holes. An Introduction to Relativistic Astrophysics

Black holes have turned out to be the cornerstone of both physics and popular belief. But what if we were to realize that exact black holes
cannot exist, even though their existence is apparently suggested by exact general relativistic solutions, and Roger Penrose won the 2020
Nobel Prize in Physics ‘for the discovery that black hole formation is a robust prediction of the general theory of relativity’? While it might
seem far-fetched to claim so, it will be worth remembering that the finest theoretical physicists like Albert Einstein and Paul Dirac did not
believe in black holes, and Stephen Hawking finally thought that there are no exact black holes. While the black hole paradigm has
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become commonplace in popular consciousness, in the last decade, noise has consistently grown about the many physical effects which can
inhibit the formation of exact mathematical black holes. In The Rise and Fall of the Black Hole Paradigm, Abhas Mitra shows us how,
much before these developments, he had proven why the so-called black holes must only be black hole pretenders. He identified these
black hole candidates to be Magnetospheric Eternally Collapsing Objects (MECOs) and, along with Darryl J. Leiter and Stanley L.
Robertson, generalized them. Recent evidence for the existence of strong magnetic fields around so-called black holes may provide
confirmations of his claim.
Use your analytical skill and knowledge of gravity to probe the strange properties of black holes. Learn to calculate the Schwarzschild
radius (also known as the event horizon), which is the boundary beyond which no light can escape. Determine the size of the giant black
hole at the center of our galaxy and learn about an effort to image its event horizon with a network of radio telescopes.
'If you feel you are in a black hole, don't give up. There's a way out' What is inside a black hole? Is time travel possible? Throughout his
extraordinary career, Stephen Hawking expanded our understanding of the universe and unravelled some of its greatest mysteries. In
What Is Inside a Black Hole? Hawking takes us on a journey to the outer reaches of our imaginations, exploring the science of time travel
and black holes. 'The best most mind-bending sort of physics' The Times Brief Answers, Big Questions: this stunning paperback series
offers electrifying essays from one of the greatest minds of our age, taken from the original text of the No. 1 bestselling Brief Answers to
the Big Questions.
General Relativity is a beautiful geometric theory, simple in its mathematical formulation but leading to numerous consequences with
striking physical interpretations: gravitational waves, black holes, cosmological models, and so on. This introductory textbook is written for
mathematics students interested in physics and physics students interested in exact mathematical formulations (or for anyone with a
scientific mind who is curious to know more of the world we live in), recent remarkable experimental and observational results which
confirm the theory are clearly described and no specialised physics knowledge is required. The mathematical level of Part A is aimed at
undergraduate students and could be the basis for a course on General Relativity. Part B is more advanced, but still does not require
sophisticated mathematics. Based on Yvonne Choquet-Bruhat's more advanced text, General Relativity and the Einstein Equations, the aim
of this book is to give with precision, but as simply as possible, the foundations and main consequences of General Relativity. The first
five chapters from General Relativity and the Einstein Equations have been updated with new sections and chapters on black holes,
gravitational waves, singularities, and the Reissner-Nordstrom and interior Schwarzchild solutions. The rigour behind this book will
provide readers with the perfect preparation to follow the great mathematical progress in the actual development, as well as the ability to
model, the latest astrophysical and cosmological observations. The book presents basic General Relativity and provides a basis for
understanding and using the fundamental theory.
Introduction to Astrophysics
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Black Holes, Gravitational Waves, and Cosmology
Black Holes in the Universe
An Introduction to Black Holes, Information and the String Theory Revolution
Episode 7: Black Holes
Introduction to General Relativity
Stephen Hawking, the Lucasian Professor of Mathematics at Cambridge University, has made important theoretical contributions
to gravitational theory and has played a major role in the development of cosmology and black hole physics. Hawking's early work,
partly in collaboration with Roger Penrose, showed the significance of spacetime singularities for the big bang and black holes. His
later work has been concerned with a deeper understanding of these two issues. The work required extensive use of the two great
intellectual achievements of the first half of the Twentieth Century: general relativity and quantum mechanics; and these are
reflected in the reprinted articles. Hawking's key contributions on black hole radiation and the no-boundary condition on the origin
of the universe are included. The present compilation of Stephen Hawking's most important work also includes an introduction by
him, which guides the reader though the major highlights of the volume. This volume is thus an essential item in any library and
will be an important reference source for those interested in theoretical physics and applied mathematics. It is an excellent thing to
have so many of Professor Hawking's most important contributions to the theory of black holes and space-time singularities all
collected together in one handy volume. I am very glad to have them". Roger Penrose (Oxford) "This was an excellent idea to put
the best papers by Stephen Hawking together. Even his papers written many years ago remain extremely useful for those who study
classical and quantum gravity. By watching the evolution of his ideas one can get a very clear picture of the development of
quantum cosmology during thelast quarter of this century". Andrei Linde (Stanford) "This review could have been quit
Introduction to Black Hole AstrophysicsSpringer
An Introduction to Black Holes, Gravitational Waves, and Cosmology
Exploring Black Holes
The Mathematical Theory of Black Holes
An Introduction to Current Research
Lectures on General Relativity and Astrophysics
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