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Einstein's steadfast refusal to accept certain aspects of quantum theory was rooted in his insistence that physics has to
be about reality. Accordingly, he once derided as "spooky action at a distance" the notion that two elementary particles
far removed from each other could nonetheless influence each other's properties—a hypothetical phenomenon his fellow
theorist Erwin Schrödinger termed "quantum entanglement." In a series of ingenious experiments conducted in various
locations—from a dank sewage tunnel under the Danube River to the balmy air between a pair of mountain peaks in the
Canary Islands—the author and his colleagues have demonstrated the reality of such entanglement using photons, or light
quanta, created by laser beams. In principle the lessons learned may be applicable in other areas, including the eventual
development of quantum computers.
Are there truly fundamental entities in nature? Or are the things that we regard as fundamental in our theories – for
example space, time or the masses of elementary particles – merely awaiting a derivation from a new, yet to be
discovered theory based on elements that are more fundamental? This was the central question posed in the 2018 FQXi
essay competition, which drew more than 200 entries from professional physicists, philosophers, and other scholars. This
volume presents enhanced versions of the fifteen award-winning essays, giving a spectrum of views and insights on this
fascinating topic. From a prescription for “when to stop digging” to the case for strong emergence, the reader will find
here a plethora of stimulating and challenging ideas - presented in a largely non-technical manner - on which to sharpen
their understanding of the language of physics and even the nature of reality.
What is space? It isn't a question that most of us normally stop to ask. Space is the venue of physics; it's where things
exist, where they move and take shape. Yet over the past few decades, physicists have discovered a phenomenon that
operates outside the confines of space and time. The phenomenon-the ability of one particle to affect another instantly
across the vastness of space-appears to be almost magical. Einstein grappled with this oddity and couldn't quite resolve
it, describing it as "spooky action at a distance." But this strange occurrence has direct connections to black holes,
particle collisions, and even the workings of gravity. If space isn't what we thought it was, then what is it?In Spooky
Action at a Distance, George Musser sets out to answer that question, offering a provocative exploration of nonlocality
and a celebration of the scientists who are trying to understand it. Musser guides us on an epic journey of scientific
discovery into the lives of experimental physicists observing particles acting in tandem, astronomers discovering galaxies
that look statistically identical, and cosmologists hoping to unravel the paradoxes surrounding the big bang. Their
conclusions challenge our understanding not only of space and time but of the origins of the universe-and their insights
are spurring profound technological innovation and suggesting a new grand unified theory of physics.
The importance and the beauty of modern quantum field theory resides in the power and variety of its methods and
ideas, which find application in domains as different as particle physics, cosmology, condensed matter, statistical
mechanics and critical phenomena. This book introduces the reader to the modern developments in a manner which
assumes no previous knowledge of quantum field theory. Along with standard topics like Feynman diagrams, the book
discusses effective lagrangians, renormalization group equations, the path integral formulation, spontaneous symmetry
breaking and non-abelian gauge theories. The inclusion of more advanced topics will also make this a most useful book
for graduate students and researchers.
The fourteen award-winning essays in this volume discuss a range of novel ideas and controversial topics that could
decisively influence the course of human life on Earth. Their authors address, in accessible language, issues as diverse
as: enabling our social systems to learn; research in biological engineering and artificial intelligence; mending and
enhancing minds; improving the way we do, and teach, science; living in the here and now; and the value of play. The
essays are enhanced versions of the prize-winning entries submitted to the Foundational Questions Institute (FQXi)
essay competition in 2014. FQXi, catalyzes, supports, and disseminates research on questions at the foundations of
physics and cosmology, particularly new frontiers and innovative ideas integral to a deep understanding of reality, but
unlikely to be supported by conventional funding sources.
Twenty-fifth anniversary edition featuring a new Preface, invaluable for graduate students and researchers in high energy
physics and astrophysics.
The main magnetic field of the Earth is a complex phenomenon. To understand its origins in the fluid of the Earth's core,
and how it changes in time requires a variety of mathematical and physical tools. This book presents the foundations of
geomagnetism, in detail and developed from first principles. The book is based on George Backus' courses for graduate
students at the University of California, San Diego. The material is mathematically rigorous, but is logically developed and
has consistent notation, making it accessible to a broad range of readers. The book starts with an overview of the
phenomena of interest in geomagnetism, and then goes on to deal with the phenomena in detail, building the necessary
techniques in a thorough and consistent manner. Students and researchers will find this book to be an invaluable
resource in the appreciation of the mathematical and physical foundations of geomagnetism.
Einstein once remarked "After a certain high level of technical skill is achieved, science and art tend to coalesce in aesthetics,
plasticity, and form. The greatest scientists are always artists as well". In this volume, some of the world’s leading thinkers come
together to expound on the interrelations between sciences and arts. While one can segregate art and place it outside the
scientific realm, it is, nevertheless, inextricably linked to our essential cognitive/emotional/perceptual modalities and abilities, and
therefore lies alongside and in close contact with the method of science and philosophy. What inspiration can scientists draw from
art and how can scientific spirit foster our understanding and creation of aesthetic works? How are art and science grounded in our
cognition? What role does perception play in science and art? Are criteria for beauty in art and science the same? How does
evolution shape our understanding of art? How do science, art and scientifico-artistic frameworks shape society as a whole and
help us address its pressing issues? The epistemological and ontological aspects haunt artists, philosophers and scientists alike.
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The essays in this volume address these manifold questions while also elucidating the pragmatic role they play in our daily life.
The essays in this book look at the question of whether physics can be based on information, or - as John Wheeler phrased it whether we can get "It from Bit". They are based on the prize-winning essays submitted to the FQXi essay competition of the
same name, which drew over 180 entries. The eighteen contributions address topics as diverse as quantum foundations, entropy
conservation, nonlinear logic and countable spacetime. Together they provide stimulating reading for all physics aficionados
interested in the possible role(s) of information in the laws of nature. The Foundational Questions Institute, FQXi, catalyzes,
supports, and disseminates research on questions at the foundations of physics and cosmology, particularly new frontiers and
innovative ideas integral to a deep understanding of reality, but unlikely to be supported by conventional funding sources.
This book tackles the most difficult and profound open questions about life and its origins from an information-based perspective.
In this fascinating book, a renowned physicist outlines the discoveries and theories that illuminate the evolution of our world. One
of the founders of Big Bang theory, George Gamow employs language that's both scientifically accurate and easy to understand
as he traces the development of atomic theory. 1952 edition. 78 illustrations.
Gauge fields are the messengers carrying signals between elementary particles, enabling them to interact with each other.
Originating at the level of quarks, these basic interactions percolate upwards, through nuclear and atomic physics, through
chemical and solid state physics, to make our everyday world go round. This book tells the story of gauge fields, from Maxwell's
1860 theory of electromagnetism to the 1954 theory of Yang and Mills that underlies the Standard Model of elementary particle
theory. In the course of the narration, the author introduces people and events in experimental and theoretical physics that
contribute to ideas that have shaped our conception of the physical world.
Physics underlies all complexity, including our own existence: how is this possible? How can our own lives emerge from
interactions of electrons, protons, and neutrons? This book considers the interaction of physical and non-physical causation in
complex systems such as living beings, and in particular in the human brain, relating this to the emergence of higher levels of
complexity with real causal powers. In particular it explores the idea of top-down causation, which is the key effect allowing the
emergence of true complexity and also enables the causal efficacy of non-physical entities, including the value of money, social
conventions, and ethical choices.
Since his first appearance over sixty years ago, Mr Tompkins has become known and loved by many thousands of readers as the
bank clerk whose fantastic dreams and adventures lead him into a world inside the atom. George Gamow's classic provides a
delightful explanation of the central concepts in modern physics, from atomic structure to relativity, and quantum theory to fusion
and fission. Roger Penrose's foreword introduces Mr Tompkins to a new generation of readers and reviews his adventures in light
of recent developments in physics.
The challenges to humanity posed by the digital future, the first detailed examination of the unprecedented form of power called "surveillance
capitalism," and the quest by powerful corporations to predict and control our behavior. In this masterwork of original thinking and research,
Shoshana Zuboff provides startling insights into the phenomenon that she has named surveillance capitalism. The stakes could not be
higher: a global architecture of behavior modification threatens human nature in the twenty-first century just as industrial capitalism disfigured
the natural world in the twentieth. Zuboff vividly brings to life the consequences as surveillance capitalism advances from Silicon Valley into
every economic sector. Vast wealth and power are accumulated in ominous new "behavioral futures markets," where predictions about our
behavior are bought and sold, and the production of goods and services is subordinated to a new "means of behavioral modification." The
threat has shifted from a totalitarian Big Brother state to a ubiquitous digital architecture: a "Big Other" operating in the interests of
surveillance capital. Here is the crucible of an unprecedented form of power marked by extreme concentrations of knowledge and free from
democratic oversight. Zuboff's comprehensive and moving analysis lays bare the threats to twenty-first century society: a controlled "hive" of
total connection that seduces with promises of total certainty for maximum profit -- at the expense of democracy, freedom, and our human
future. With little resistance from law or society, surveillance capitalism is on the verge of dominating the social order and shaping the digital
future -- if we let it.
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
“An engaging voyage into some of the great mysteries and wonders of our world." --Alan Lightman, author of Einstein’s Dream and The
Accidental Universe “No one is better at making the recondite accessible and exciting.” —Bill Bryson Brain Pickings and Kirkus Best Science
Book of the Year Every week seems to throw up a new discovery, shaking the foundations of what we know. But are there questions we will
never be able to answer—mysteries that lie beyond the predictive powers of science? In this captivating exploration of our most tantalizing
unknowns, Marcus du Sautoy invites us to consider the problems in cosmology, quantum physics, mathematics, and neuroscience that
continue to bedevil scientists and creative thinkers who are at the forefront of their fields. At once exhilarating, mind-bending, and
compulsively readable, The Great Unknown challenges us to consider big questions—about the nature of consciousness, what came before
the big bang, and what lies beyond our horizons—while taking us on a virtuoso tour of the great breakthroughs of the past and celebrating the
men and women who dared to tackle the seemingly impossible and had the imagination to come up with new ways of seeing the world.
Mr. Tompkins is back! The mild-mannered bank clerk with the short attention span and vivid imagination has inspired, charmed, and informed
young and old alike since the publication of the hugely successful Mr Tompkins in Paperback (by George Gamow) in 1965. Now, this highly
affable character returns to embark on a set of adventures that explore the extreme edges of the universe--the smallest, the largest, the
fastest, and the farthest. Just by following the experiences and dreams of Mr. Tompkins, readers discover and come to know the merry dance
of cosmic mysteries, including: Einstein's theory of relativity, bizarre effects near light-speed, the birth and death of the universe, black holes,
quarks, space warps and antimatter, the fuzzy world of the quantum, and that ultimate cosmic mystery--love. The story of Mr. Tompkins'
journey to the frontiers of modern physics will delight and inform all readers. Russell Stannard is a best-selling popular science writer and the
author of the critically acclaimed Uncle Albert series of science books for children.
The Frontiers in Chemistry Editorial Office team are delighted to present the inaugural “Frontiers in Chemistry: Rising Stars” article
collection, showcasing the high-quality work of internationally recognized researchers in the early stages of their independent careers. All
Rising Star researchers featured within this collection were individually nominated by the Journal’s Chief Editors in recognition of their
potential to influence the future directions in their respective fields. The work presented here highlights the diversity of research performed
across the entire breadth of the chemical sciences, and presents advances in theory, experiment and methodology with applications to
compelling problems. This Editorial features the corresponding author(s) of each paper published within this important collection, ordered by
section alphabetically, highlighting them as the great researchers of the future. The Frontiers in Chemistry Editorial Office team would like to
thank each researcher who contributed their work to this collection. We would also like to personally thank our Chief Editors for their
exemplary leadership of this article collection; their strong support and passion for this important, community-driven collection has ensured its
success and global impact. Laurent Mathey, PhD Journal Development Manager
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"Meticulously researched and unapologetically romantic, How the Hippies Saved Physics makes the history of science fun again." —Science
In the 1970s, an eccentric group of physicists in Berkeley, California, banded together to explore the wilder side of science. Dubbing
themselves the "Fundamental Fysiks Group," they pursued an audacious, speculative approach to physics, studying quantum entanglement
in terms of Eastern mysticism and psychic mind reading. As David Kaiser reveals, these unlikely heroes spun modern physics in a new
direction, forcing mainstream physicists to pay attention to the strange but exciting underpinnings of quantum theory.
This collection of prize-winning essays addresses the controversial question of how meaning and goals can emerge in a physical world
governed by mathematical laws. What are the prerequisites for a system to have goals? What makes a physical process into a signal? Does
eliminating the homunculus solve the problem? The three first-prize winners, Larissa Albantakis, Carlo Rovelli and Jochen Szangolies tackle
exactly these challenges, while many other aspects (agency, the role of the observer, causality versus teleology, ghosts in the machine etc.)
feature in the other award winning contributions. All contributions are accessible to non-specialists. These seventeen stimulating and often
entertaining essays are enhanced versions of the prize-winning entries to the FQXi essay competition in 2017.The Foundational Questions
Institute, FQXi, catalyzes, supports, and disseminates research on questions at the foundations of physics and cosmology, particularly new
frontiers and innovative ideas integral to a deep understanding of reality, but unlikely to be supported by conventional funding sources.

Tin chemistry retains a place in contemporary science as an important element owing to its wide range of applications.
New and exciting research is being generated on an annual basis from all parts of the world – the study of tin and its
compounds attracts considerable interest from a range of perspectives such as organic synthesis, medicine, materials
chemistry, catalysis and environment. Tin Chemistry – Fundamentals, Frontiers and Applications collects, in one
comprehensive volume, authoritative and concise snapshots of modern tin chemistry in a full range of applications. Over
forty of the leading tin chemistry experts have contributed reviews in six themes: fundamentals in tin chemistry materials
chemistry and structural chemistry of tin compounds medicinal and biocidal applications of tin compounds tin in the
environment tin in organic synthesis tin in catalysis Tin Chemistry – Fundamentals, Frontiers and Applications is an
essential overview of modern perspectives on this important element for the specialist and non-specialist alike. It will
promote cross-disciplinary interactions and at the same time be an essential teaching resource for advanced university
classes.
This book presents a multidisciplinary perspective on chance, with contributions from distinguished researchers in the
areas of biology, cognitive neuroscience, economics, genetics, general history, law, linguistics, logic, mathematical
physics, statistics, theology and philosophy. The individual chapters are bound together by a general introduction
followed by an opening chapter that surveys 2500 years of linguistic, philosophical, and scientific reflections on chance,
coincidence, fortune, randomness, luck and related concepts. A main conclusion that can be drawn is that, even after all
this time, we still cannot be sure whether chance is a truly fundamental and irreducible phenomenon, in that certain
events are simply uncaused and could have been otherwise, or whether it is always simply a reflection of our ignorance.
Other challenges that emerge from this book include a better understanding of the contextuality and perspectival
character of chance (including its scale-dependence), and the curious fact that, throughout history (including
contemporary science), chance has been used both as an explanation and as a hallmark of the absence of explanation.
As such, this book challenges the reader to think about chance in a new way and to come to grips with this endlessly
fascinating phenomenon.
Lively and authoritative, this survey by a renowned physicist explains the formation of the galaxies and defines the
concept of an ever-expanding universe in simple terms. 1961 edition. 40 figures.
Cosmological Koans invites the reader into an intellectual adventure of the highest order. Through more than fifty
Koans—pleasingly paradoxical vignettes following the ancient Zen tradition—leading physicist Anthony Aguirre takes the
reader across the world from West to East, and through ideas spanning the age, breadth, and depth of the Universe.
Using these beguiling Koans (Could there be a civilization on a mote of dust? How much of your fate have you made?
Who cleans the universe?) and a flair for explaining complex science, Aguirre covers cosmic questions that scientific
giants from Aristotle to Galileo to Heisenberg have grappled with, from the meaning of quantum theory and the nature of
time to the origin of multiple universes. A playful and enlightening book, Cosmological Koans explores the strange
hinterland between the deep structure of the physical world and our personal experience of it, giving readers what
Einstein himself called “the most beautiful and deepest experience” anyone can have: a sense of the mysterious.
The Adomian decomposition method enables the accurate and efficient analytic solution of nonlinear ordinary or partial
differential equations without the need to resort to linearization or perturbation approaches. It unifies the treatment of
linear and nonlinear, ordinary or partial differential equations, or systems of such equations, into a single basic method,
which is applicable to both initial and boundary-value problems. This volume deals with the application of this method to
many problems of physics, including some frontier problems which have previously required much more computationallyintensive approaches. The opening chapters deal with various fundamental aspects of the decomposition method.
Subsequent chapters deal with the application of the method to nonlinear oscillatory systems in physics, the Duffing
equation, boundary-value problems with closed irregular contours or surfaces, and other frontier areas. The potential
application of this method to a wide range of problems in diverse disciplines such as biology, hydrology, semiconductor
physics, wave propagation, etc., is highlighted. For researchers and graduate students of physics, applied mathematics
and engineering, whose work involves mathematical modelling and the quantitative solution of systems of equations.
The essays in this book look at way in which the fundaments of physics might need to be changed in order to make
progress towards a unified theory. They are based on the prize-winning essays submitted to the FQXi essay competition
“Which of Our Basic Physical Assumptions Are Wrong?”, which drew over 270 entries. As Nobel Laureate physicist
Philip W. Anderson realized, the key to understanding nature’s reality is not anything “magical”, but the right attitude,
“the focus on asking the right questions, the willingness to try (and to discard) unconventional answers, the sensitive ear
for phoniness, self-deception, bombast, and conventional but unproven assumptions.” The authors of the eighteen prizewinning essays have, where necessary, adapted their essays for the present volume so as to (a) incorporate the
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community feedback generated in the online discussion of the essays, (b) add new material that has come to light since
their completion and (c) to ensure accessibility to a broad audience of readers with a basic grounding in physics. The
Foundational Questions Institute, FQXi, catalyzes, supports, and disseminates research on questions at the foundations
of physics and cosmology, particularly new frontiers and innovative ideas integral to a deep understanding of reality, but
unlikely to be supported by conventional funding sources.
“YOU HAVE CHANGED MY LIFE” is a common refrain in the emails Walter Lewin receives daily from fans who have
been enthralled by his world-famous video lectures about the wonders of physics. “I walk with a new spring in my step
and I look at life through physics-colored eyes,” wrote one such fan. When Lewin’s lectures were made available online,
he became an instant YouTube celebrity, and The New York Times declared, “Walter Lewin delivers his lectures with the
panache of Julia Child bringing French cooking to amateurs and the zany theatricality of YouTube’s greatest hits.” For
more than thirty years as a beloved professor at the Massachusetts Institute of Technology, Lewin honed his singular
craft of making physics not only accessible but truly fun, whether putting his head in the path of a wrecking ball,
supercharging himself with three hundred thousand volts of electricity, or demonstrating why the sky is blue and why
clouds are white. Now, as Carl Sagan did for astronomy and Brian Green did for cosmology, Lewin takes readers on a
marvelous journey in For the Love of Physics, opening our eyes as never before to the amazing beauty and power with
which physics can reveal the hidden workings of the world all around us. “I introduce people to their own world,” writes
Lewin, “the world they live in and are familiar with but don’t approach like a physicist—yet.” Could it be true that we are
shorter standing up than lying down? Why can we snorkel no deeper than about one foot below the surface? Why are the
colors of a rainbow always in the same order, and would it be possible to put our hand out and touch one? Whether
introducing why the air smells so fresh after a lightning storm, why we briefly lose (and gain) weight when we ride in an
elevator, or what the big bang would have sounded like had anyone existed to hear it, Lewin never ceases to surprise
and delight with the extraordinary ability of physics to answer even the most elusive questions. Recounting his own
exciting discoveries as a pioneer in the field of X-ray astronomy—arriving at MIT right at the start of an astonishing
revolution in astronomy—he also brings to life the power of physics to reach into the vastness of space and unveil exotic
uncharted territories, from the marvels of a supernova explosion in the Large Magellanic Cloud to the unseeable depths
of black holes. “For me,” Lewin writes, “physics is a way of seeing—the spectacular and the mundane, the immense and
the minute—as a beautiful, thrillingly interwoven whole.” His wonderfully inventive and vivid ways of introducing us to the
revelations of physics impart to us a new appreciation of the remarkable beauty and intricate harmonies of the forces that
govern our lives.
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.
In this compendium of essays, some of the world’s leading thinkers discuss their conceptions of space and time, as
viewed through the lens of their own discipline. With an epilogue on the limits of human understanding, this volume hosts
contributions from six or more diverse fields. It presumes only rudimentary background knowledge on the part of the
reader. Time and again, through the prism of intellect, humans have tried to diffract reality into various distinct, yet
seamless, atomic, yet holistic, independent, yet interrelated disciplines and have attempted to study it contextually.
Philosophers debate the paradoxes, or engage in meditations, dialogues and reflections on the content and nature of
space and time. Physicists, too, have been trying to mold space and time to fit their notions concerning micro- and macroworlds. Mathematicians focus on the abstract aspects of space, time and measurement. While cognitive scientists ponder
over the perceptual and experiential facets of our consciousness of space and time, computer scientists theoretically and
practically try to optimize the space-time complexities in storing and retrieving data/information. The list is never-ending.
Linguists, logicians, artists, evolutionary biologists, geographers etc., all are trying to weave a web of understanding
around the same duo. However, our endeavour into a world of such endless imagination is restrained by intellectual
dilemmas such as: Can humans comprehend everything? Are there any limits? Can finite thought fathom infinity? We
have sought far and wide among the best minds to furnish articles that provide an overview of the above topics. We hope
that, through this journey, a symphony of patterns and tapestry of intuitions will emerge, providing the reader with insights
into the questions: What is Space? What is Time? Chapter [15] of this book is available open access under a CC BY 4.0
license.
Cosmology has been transformed by dramatic progress in high-precision observations and theoretical modelling. This
book surveys key developments and open issues for graduate students and researchers. Using a relativistic geometric
approach, it focuses on the general concepts and relations that underpin the standard model of the Universe. Part I
covers foundations of relativistic cosmology whilst Part II develops the dynamical and observational relations for all
models of the Universe based on general relativity. Part III focuses on the standard model of cosmology, including
inflation, dark matter, dark energy, perturbation theory, the cosmic microwave background, structure formation and
gravitational lensing. It also examines modified gravity and inhomogeneity as possible alternatives to dark energy.
Anisotropic and inhomogeneous models are described in Part IV, and Part V reviews deeper issues, such as quantum
cosmology, the start of the universe and the multiverse proposal. Colour versions of some figures are available at
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www.cambridge.org/9780521381154.
The Foundations of Positive and Normative Economics: A Handbook is the first book in a new series by Andrew Caplin
and Andrew Schotter. There is currently no guide available on the rapidly changing methodological frontiers of the field of
economics. Economists have been introducing new theories and new sources of data at a remarkable rate in recent
years, and there are widely divergent views both on how productive these expansions have been in the past, and how
best to make progress in the future. The speed of these changes has left economists ill at ease, and has created a
backlash against new methods. The series will debate these critical issues, allowing proponents of a particular research
method to present proposals in a safe yet critical context, with alternatives being clarified. This first volume, written by
some of the most prominent researchers in the discipline, reflects the challenges that are opened by new research
opportunities. The goal of the current volume and the series it presages, is to formally open a dialog on methodology.
The editors' conviction is that such a debate will rebound to the benefit of social science in general, and economics in
particular. The issues under discussion strike to the very heart of the social scientific enterprise. This work is of
tremendous importance to all who are interested in the contributions that academic research can make not only to our
scientific understanding, but also to matters of policy.
This text blends traditional introductory physics topics with an emphasis on human applications and an expanded
coverage of modern physics topics, such as the existence of atoms and the conversion of mass into energy. Topical
coverage is combined with the author's lively, conversational writing style, innovative features, the direct and clear
manner of presentation, and the emphasis on problem solving and practical applications.
Inflationary cosmology has been developed over the last twenty years to remedy serious shortcomings in the standard
hot big bang model of the universe. This textbook, first published in 2005, explains the basis of modern cosmology and
shows where the theoretical results come from. The book is divided into two parts; the first deals with the homogeneous
and isotropic model of the Universe, the second part discusses how inhomogeneities can explain its structure.
Established material such as the inflation and quantum cosmological perturbation are presented in great detail, however
the reader is brought to the frontiers of current cosmological research by the discussion of more speculative ideas. An
ideal textbook for both advanced students of physics and astrophysics, all of the necessary background material is
included in every chapter and no prior knowledge of general relativity and quantum field theory is assumed.
This influential report described science as "a largely unexplored hinterland" that would provide the "essential key" to the
economic prosperity of the post World War II years.
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