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Introduction to the Theory of the Early Universe
World Scientiﬁc This book is written from the viewpoint of a deep connection between cosmology and particle physics. It presents the results and ideas on both the homogeneous and isotropic Universe at the hot stage of its evolution and in later stages. The main
chapters describe in a systematic and pedagogical way established facts and concepts on the early and the present Universe. The comprehensive treatment, hence, serves as a modern introduction to this rapidly developing ﬁeld of science. To help in reading the
chapters without having to constantly consult other texts, essential materials from General Relativity and the theory of elementary particles are collected in the appendices. Various hypotheses dealing with unsolved problems of cosmology, and often alternative to
each other, are discussed at a more advanced level. These concern dark matter, dark energy, matter-antimatter asymmetry, etc. This book is accompanied by another book by the same authors, "Introduction to the Theory of the Early Universe: Cosmological
Perturbations and Inﬂationary Theory" and is available as a set. Sample Chapter(s) Chapter 1: Cosmology: A Preview (1,644 KB) Chapter 11: Generation of Baryon Asymmetry (701 KB) Contents: Cosmology: A PreviewHomogeneous Isotropic UniverseDynamics of
Cosmological ExpansionΛCDM: Cosmological Model with Dark Matter and Dark EnergyThermodynamics in Expanding UniverseRecombinationRelic NeutrinosBig Bang NucleosynthesisDark MatterPhase Transitions in the Early UniverseGeneration of Baryon
AsymmetryTopological Defects and Solitons in the UniverseColor Pages Readership: Cosmologists, advanced undergraduate and graduate students.

The Physics of the Early Universe
Springer Science & Business Media The Physics of the Early Universe is an edited and expanded version of the lectures given at a recent summer school of the same name. Its aim is to present an advanced multi-authored textbook that meets the needs of both
postgraduate students and young researchers interested in, or already working on, problems in cosmology and general relativity, with emphasis on the early universe. A particularly strong feature of the present work is the constructive-critical approach to the present
mainstream theories, the careful assessment of some alternative approaches, and the overall balance between theoretical and observational considerations. As such, this book will also beneﬁt experienced scientists and nonspecialists from related areas of research.

Introduction To The Theory Of The Early Universe: Hot Big Bang Theory (Second Edition)
World Scientiﬁc This book is written from the viewpoint that a deep connection exists between cosmology and particle physics. It presents the results and ideas on both the homogeneous and isotropic Universe at the hot stage of its evolution and in later stages. The
main chapters describe in a systematic and pedagogical way established facts and concepts on the early and the present Universe. The comprehensive treatment, hence, serves as a modern introduction to this rapidly developing ﬁeld of science. To help in reading the
chapters without having to constantly consult other texts, essential materials from General Relativity and the theory of elementary particles are collected in the appendices. Various hypotheses dealing with unsolved problems of cosmology, and often alternative to
each other, are discussed at a more advanced level. These concern dark matter, dark energy, matter–antimatter asymmetry, etc. Particle physics and cosmology underwent rapid development between the ﬁrst and the second editions of this book. In the second edition,
many chapters and sections have been revised, and numerical values of particle physics and cosmological parameters have been updated.

The Five Ages of the Universe
Inside the Physics of Eternity
Simon and Schuster As the twentieth century closed, Fred Adams and Greg Laughlin captured the attention of the world by identifying the ﬁve ages of time. In The Five Ages of the Universe, Adams and Laughlin demonstrate that we can now understand the complete life
story of the cosmos from beginning to end. Adams and Laughlin have been hailed as the creators of the deﬁnitive long-term projection of the evolution of the universe. Their achievement is awesome in its scale and profound in its scientiﬁc breadth. But The Five Ages
of the Universe is more than a handbook of the physical processes that guided our past and will shape our future; it is a truly epic story. Without leaving earth, here is a fantastic voyage to the physics of eternity. It is the only biography of the universe you will ever
need.

The Early Universe
Facts and Fiction
Springer Science & Business Media Connections developed in recent years between particle physics and cosmologyare the focus of attention in this new textbook. The author describes some of the theories which have been developed to describe the fundamental
interaction of elementary particles in the extremely high temperatures of the early universe, taking care to distinguish facts and well-established results from hypotheses and speculations. - The three parts of the book discuss the standard hot big bang model of the
earlyuniverse, the basic ideas of the standard and the grand uniﬁed theories of elementary particles, and the inﬂuence of dark matter on the large-scale evolution of structure. In addition to making some minorcorrections the author has added an appendix presenting
new results and an updated bibliography. Two main groups of readers are addressed: research students in astronomy can use this book to understand the impact of elementary particle theory on cosmology, while research students in particle physics can use it to
acquaint themselves with the basic facts of cosmology. The book is written carefully enough to appeal also to a wider audience of physicists.

The First Galaxies in the Universe
Princeton University Press This book provides a comprehensive, self-contained introduction to one of the most exciting frontiers in astrophysics today: the quest to understand how the oldest and most distant galaxies in our universe ﬁrst formed. Until now, most research
on this question has been theoretical, but the next few years will bring about a new generation of large telescopes that promise to supply a ﬂood of data about the infant universe during its ﬁrst billion years after the big bang. This book bridges the gap between theory
and observation. It is an invaluable reference for students and researchers on early galaxies. The First Galaxies in the Universe starts from basic physical principles before moving on to more advanced material. Topics include the gravitational growth of structure, the
intergalactic medium, the formation and evolution of the ﬁrst stars and black holes, feedback and galaxy evolution, reionization, 21-cm cosmology, and more. Provides a comprehensive introduction to this exciting frontier in astrophysics Begins from ﬁrst principles
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Covers advanced topics such as the ﬁrst stars and 21-cm cosmology Prepares students for research using the next generation of large telescopes Discusses many open questions to be explored in the coming decade

The History of the Universe
Springer This book gives an accessible account of the history of the Universe; not only what happened, but why it happened. An author of textbooks on the early Universe and inﬂation, David Lyth now explains both cosmology and the underlying physics to the general
reader. The book includes a detailed account of the almost imperceptible structure in the early Universe, and its probable origin as a quantum ﬂuctuation during an early epoch known as the epoch of inﬂation. It also explains how that early structure is visible now in
the cosmic microwave radiation which is our main source of information about the early Universe, and how it gave rise to galaxies and stars. The main text of the book assumes no knowledge of mathematics or physics so that it is accessible to everybody, while an
appendix contains more advanced material. As a result the book will be useful for a wide spectrum of readers, including high-school students, undergraduates, postgraduates and professional physicists working in areas other than cosmology. It will also serve as
“additional reading” for university courses in general astronomy, astrophysics or cosmology itself.

The Early Universe
CRC Press The Early Universe has become the standard reference on forefront topics in cosmology, particularly to the early history of the Universe. Subjects covered include primordial nubleosynthesis, baryogenesis, phases transitions, inﬂation, dark matter, and galaxy
formation, relics such as axions, neutrinos and monopoles, and speculations about the Universe at the Planck time. The book includes more than ninety ﬁgures as well as a ﬁve-page update discussing recent developments such as the COBE results.

Gauge Theory and the Early Universe
Springer Proceedings of the NATO Advanced Study Institute, Erice, Italy, May 20-30, 1986

Astrophysical Magnetic Fields
From Galaxies to the Early Universe
Cambridge University Press This self-contained introduction to astrophysical magnetic ﬁelds provides a comprehensive review of the current state of the ﬁeld and a critical discussion of the latest research. Its emphasis on results that are likely to form the basis for future
progress beneﬁts a broad audience of advanced students and active researchers.

Exploring the Early Universe with Gravitational Waves
Springer This work investigates gravitational wave production in the early universe and identiﬁes potentially observable features, thereby paving the way for future gravitational wave experiments. It focuses on gravitational wave production in two scenarios: inﬂation in
a model inspired by loop quantum gravity, and preheating at the end of inﬂation. In the ﬁrst part, it is demonstrated that gravitational waves’ spectrum diﬀers from the result obtained using ordinary general relativity, with potentially observable consequences that
could yield insights into quantum gravity. In the second part, it is shown that the cosmic gravitational wave background is anisotropic at a level that could be detected by future experiments. Gravitational waves promise to be an rich source of information on the early
universe. To them, the universe has been transparent from its earliest moments, so they can give us an unobstructed view of the Big Bang and a means to probe the fundamental laws of nature at very high energies.

The Very Early Universe
Proceedings of the Nuﬃeld Workshop, Cambridge 21 June to 9 July, 1982
CUP Archive

The Early Universe
Facts and Fiction
Springer Science & Business Media This fourth edition of Börner's "The Early Universe" is practically a new book, not just updated version. In particular, it is now organized so as to make it more useful as a textbook. And problem sections are also added. In the centre are
the connections between particle physics and cosmology: The standard model, some basic implications of quantum ﬁeld theory and the questions of structure formation. Special emphasis is given to the observed anisotropies of the cosmic microwave background and
the consequences drawn for cosmology and for the structure formation models. Nuclear and particle physicists and astrophysicists, researchers and teachers as well as graduate students will welcome this new edition of a classic text and reference.

The First Stars
Springer The formation of the ﬁrst stars (Pop III stars) and galaxies is one of the great outstanding challenges in modern astrophysics and cosmology. The ﬁrst stars are likely key drivers for early cosmic evolution and will be at the center of attention over the next
decade. The best available space and ground-based telescopes like the Hubble Space Telescope probe the Universe to high redshifts and provide us with tantalizing hints; but they cannot yet directly detect the ﬁrst generation of stars and the formation of the ﬁrst
galaxies. This is left as key science for future telecopes like the James Webb Space Telescope. This book is based in part on classroom tested lectures related to Pop III stars, but also draws from the author's review articles of the main physical principles involved. The
book will thus combine pedagogical introductory chapters with more advanced ones to survey the cutting-edge advances from the frontier of research. It covers the theory of ﬁrst star formation, the relation between ﬁrst stars and dark matter, their impact on
cosmology, their observational signatures, the transition to normal star formation as well as the assembly of the ﬁrst galaxies. It will prepare students for interpreting observational ﬁndings and their cosmological implications.
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Phase Transitions in the Early Universe: Theory and Observations
Springer Science & Business Media A fundamental, profound review of the key issues relating to the early universe and the physical processes that occurred in it. The interplay between cosmic microwave background radiation, large scale structure, and the dark matter
problem are stressed, with a central focus on the crucial issue of the phase transitions in the early universe and their observable consequences: baryon symmetry, baryogenesis and cosmological ﬂuctuations. There is an interplay between cosmology, statistical physics
and particle physics in studying these problems, both at the theoretical and the experimental / observational levels. Special contributions are devoted to primordial and astrophysical black holes and to high energy cosmic rays and neutrino astrophysics. There is also a
special section devoted to the International Space Station and its scientiﬁc utilization.

The Early Universe
Hachette UK The Early Universe has become the standard reference on forefront topics in cosmology, particularly to the early history of the Universe. Subjects covered include primordial nubleosynthesis, baryogenesis, phases transitions, inﬂation, dark matter, and
galaxy formation, relics such as axions, neutrinos and monopoles, and speculations about the Universe at the Planck time. The book includes more than ninety ﬁgures as well as a ﬁve-page update discussing recent developments such as the COBE results.

First Light in the Universe
Saas-Fee Advanced Course 36. Swiss Society for Astrophysics and Astronomy
Springer The exploration of the ﬁrst billion years of the history of the Universe represents one of the great challenges of contemporary astrophysics. During this time, the ﬁrst structures start to form the ﬁrst stars, galaxies, and possibly also soon the ﬁrst quasars. At
the same time, light comes to the dark, neutral Universe. This book contains the worked out lectures given at the 36th Saas-Fee Advanced Course "First Light in the Universe" by three eminent scientists in the ﬁeld.

Elementary Cosmology
From Aristotle's Universe to the Big Bang and Beyond
Morgan & Claypool Publishers Cosmology is the study of the origin, size, and evolution of the entire universe. Every culture has developed a cosmology, whether it be based on religious, philosophical, or scientiﬁc principles. In this book, the evolution of the scientiﬁc
understanding of the Universe in Western tradition is traced from the early Greek philosophers to the most modern 21st century view. After a brief introduction to the concept of the scientiﬁc method, the ﬁrst part of the book describes the way in which detailed
observations of the Universe, ﬁrst with the naked eye and later with increasingly complex modern instruments, ultimately led to the development of the "Big Bang" theory. The second part of the book traces the evolution of the Big Bang including the very recent
observation that the expansion of the Universe is itself accelerating with time.

Particles in the Dark Universe
A Student’s Guide to Particle Physics and Cosmology
Springer Nature This book provides a comprehensive and instructive coverage of particle physics in the early universe, in a logical way. It starts from the thermal history of the universe by investigating some of the main arguments such as Big Bang nucleosynthesis, the
cosmic microwave background (CMB) and the inﬂation, before treating in details the direct and indirect detection of dark matter and then some aspects of the physics of neutrino. Following, it describes possible candidates for dark matter and its interactions. The book
is targeted at theoretical physicists who deal with particle physics in the universe, dark matter detection and astrophysical constraints, and at particle physicists who are interested in models of inﬂation or reheating. This book oﬀers also material for astrophysicists
who work with quantum ﬁeld theory computations. All that is useful to compute any physical process is included: mathematical tables, all the needed functions for the thermodynamics of early universe and Feynman rules. In light of this, this book acts as a crossroad
between astrophysics, particle physics and cosmology.

At the Edge of Time
Exploring the Mysteries of Our Universe’s First Seconds
Princeton University Press 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 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.

The Origins of the Universe for Dummies
John Wiley & Sons Do you want to learn about the physical origin of the Universe, but don’t have the rest of eternity to read up on it? Do you want to know what scientists know about where you and your planet came from, but without the science blinding you? ‘Course
you do – and who better than For Dummies to tackle the biggest, strangest and most wonderful question there is! The Origins of the Universe For Dummies covers: Early ideas about our universe Modern cosmology Big Bang theory Dark matter and gravity Galaxies and
solar systems Life on earth Finding life elsewhere The Universe’s forecast
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Searching for the Oldest Stars
Ancient Relics from the Early Universe
Princeton University Press A leading astronomer takes readers behind the scenes of the thrilling science of stellar archaeology and explains how sections of the night sky are "excavated" in the hunt for extremely rare, 13-billion-year-old relic stars and how this quest
reveals tantalizing new details about the origins and evolution of the cosmos.

Introduction to the Theory of the Early Universe
Hot Big Bang Theory
The First Galaxies in the Universe
Princeton University Press This book provides a comprehensive, self-contained introduction to one of the most exciting frontiers in astrophysics today: the quest to understand how the oldest and most distant galaxies in our universe ﬁrst formed. Until now, most research
on this question has been theoretical, but the next few years will bring about a new generation of large telescopes that promise to supply a ﬂood of data about the infant universe during its ﬁrst billion years after the big bang. This book bridges the gap between theory
and observation. It is an invaluable reference for students and researchers on early galaxies. The First Galaxies in the Universe starts from basic physical principles before moving on to more advanced material. Topics include the gravitational growth of structure, the
intergalactic medium, the formation and evolution of the ﬁrst stars and black holes, feedback and galaxy evolution, reionization, 21-cm cosmology, and more. Provides a comprehensive introduction to this exciting frontier in astrophysics Begins from ﬁrst principles
Covers advanced topics such as the ﬁrst stars and 21-cm cosmology Prepares students for research using the next generation of large telescopes Discusses many open questions to be explored in the coming decade

From the Universe to the Elementary Particles
A First Introduction to Cosmology and the Fundamental Interactions
Springer Science & Business Media In this book, the author leads the reader, step by step and without any advanced mathematics, to a clear understanding of the foundations of modern elementary particle physics and cosmology. He also addresses current and
controversial questions on topics such as string theory. The book contains gentle introductions to the theories of special and general relativity, and also classical and quantum ﬁeld theory. The essential aspects of these concepts are understood with the help of simple
calculations; for example, the force of gravity as a consequence of the curvature of the space-time. Also treated are the Big Bang, dark matter and dark energy, as well as the presently known interactions of elementary particles: electrodynamics, the strong and the
weak interactions including the Higgs boson. Finally, the book sketches as yet speculative theories: Grand Uniﬁcation theories, supersymmetry, string theory and the idea of additional dimensions of space-time. Since no higher mathematical or physics expertise is
required, the book is also suitable for college and university students at the beginning of their studies. Hobby astronomers and other science enthusiasts seeking a deeper insight than can be found in popular treatments will also appreciate this unique book.

University Physics
University Physics is designed for the two- or three-semester calculus-based physics course. The text has been developed to meet the scope and sequence of most university physics courses and provides a foundation for a career in mathematics, science, or
engineering. The book provides an important opportunity for students to learn the core concepts of physics and understand how those concepts apply to their lives and to the world around them. Due to the comprehensive nature of the material, we are oﬀering the
book in three volumes for ﬂexibility and eﬃciency. Coverage and Scope Our University Physics textbook adheres to the scope and sequence of most two- and three-semester physics courses nationwide. We have worked to make physics interesting and accessible to
students while maintaining the mathematical rigor inherent in the subject. With this objective in mind, the content of this textbook has been developed and arranged to provide a logical progression from fundamental to more advanced concepts, building upon what
students have already learned and emphasizing connections between topics and between theory and applications. The goal of each section is to enable students not just to recognize concepts, but to work with them in ways that will be useful in later courses and future
careers. The organization and pedagogical features were developed and vetted with feedback from science educators dedicated to the project. VOLUME III Unit 1: Optics Chapter 1: The Nature of Light Chapter 2: Geometric Optics and Image Formation Chapter 3:
Interference Chapter 4: Diﬀraction Unit 2: Modern Physics Chapter 5: Relativity Chapter 6: Photons and Matter Waves Chapter 7: Quantum Mechanics Chapter 8: Atomic Structure Chapter 9: Condensed Matter Physics Chapter 10: Nuclear Physics Chapter 11: Particle
Physics and Cosmology

The primordial universe - L'univers primordial
Springer Science & Business Media This collection of conference papers reviews the link between cosmology and particle physics. It provides an introduction to supersymmetry, superstring and M-theory, whilst the contributors evaluate the cosmological consequences of
these theories.

The Creation of the Universe
Courier Corporation 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.

Current Topics in Astrofundamental Physics
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The Early Universe
Springer Science & Business Media An up-to-date presentation of the progress and current problems in the early universe, cosmic microwave background radiation, large scale structure formation, and the interplay between them. The emphasis is on the mutual impact of
fundamental physics and cosmology, both at theoretical and experimental (observational) levels within a deep, well- focused and well-deﬁned programme. The nature of the domain itself leads to diﬀerent aspects, approaches and points of view on the same topic.
Special care has been taken to provide the reader the basis of the diﬀerent, sometimes competing lines of research. All contributions are uniformly excellent, with a careful selection of the subjects and approaches covered, presenting a unifying and rigorous view of
the ﬁeld. Audience: experimentalists and theoreticians from a variety of backgrounds: physics, astrophysics and astronomy. An excellent reference for post-doctoral scientists. Useful for senior scientists and advanced graduate students.

The Early Universe
Cosmology
The Science of the Universe
Cambridge University Press Cosmology: The Science of the Universe is an introduction to past and present cosmological theory. For much of the world's history, cosmological thought was formulated in religious or philosophical language and was thus theological or
metaphysical in nature. However, cosmological speculation and theory has now become a science in which the empirical discoveries of the astronomer, theoretical physicist, and biologist are woven into intricate models that attempt to account for the universe as a
whole. Professor Harrison draws on the discoveries and speculations of these scientists to provide a comprehensive survey of man's current understanding of the universe and its history. Tracing the rise of the scientiﬁc method, the major aim of this book is to provide
an elementary understanding of the physical universe of modern times. Thoroughly revised and updated, this second edition extends the much acclaimed ﬁrst edition taking into account the many developments that have occurred.

The Universe Untangled
Modern Physics for Everyone
Morgan & Claypool Publishers Space curves around you, time slows down, particles are waves, a cat is both alive and dead. What's going on? It all starts to make sense when we untangle the universe with this clear and enlightening book. Day-dreamers and deep-thinkers,
these are the concepts that will send your mind wandering to new places with a deeper understanding of the natural world. Physics has always been a tricky subject for the general public. Millions are fascinated by the laws of the physical world, but there has been a
lack of books written speciﬁcally for general readers. The Universe Untangled is for those who are curious; yet do not have an extensive mathematical background. It uses images, analogies and comprehensible language to cover popular topics of interest including the
evolution of the universe, fundamental forces and particle interactions, the nature of space and time according to Special and General Relativity, the ideas of Quantum Mechanics and the quest for knowing the unknown. The Universe Untangled is a unique book
because it is written by an author whose career has been built on making science accessible to all. She has contributed to the design and content production of educational games, professional development courses, and science workbooks. In essence, this is not a book
written by a physicist for other physicists. It is written by an educator who cares only about sharing her passion for science with others.

Electroweak Physics and the Early Universe
Springer Science & Business Media Proceedings of a NATO ARW held in Sintra, Portugal, March 23-25, 1994

Edwin Hubble, The Discoverer of the Big Bang Universe
Cambridge University Press The ﬁrst complete account of the scientiﬁc life and work of the great American astronomer Edwin Hubble.

Topics in Early Universe Cosmology
Before Time Began
The Big Bang and the Emerging Universe
Oxford University Press What is the origin of the universe? What was there before the universe appeared? We are currently witnessing a second Copernican revolution: neither our Earth and Sun, nor our galaxy, nor even our universe, are the end of all things. Beyond our
world, in an endless multiverse, are innumerable other universes, coming and going, like ours or diﬀerent. Fourteen billion years ago, one of the many bubbles constantly appearing and vanishing in the multiverse exploded to form our universe. The energy liberated in
the explosion provided the basis for all the matter our universe now contains. But how could this hot, primordial plasma eventually produce the complex structure of our present world? Does not order eventually always lead to disorder, to an increase of entropy?
Modern cosmology is beginning to ﬁnd out how it all came about and where it all might lead. Before Time Began tells that story.

The First Three Minutes
A Modern View of the Origin of the Universe
"In the beginning...It began with a "big bang." Here, for the ﬁrst time, is what is now believed to have taken place during the explosive ﬁrst three minutes of the universe. A leading scientist from Harvard and the Smithsonian Astrophysical Observatory clearly,
memorably describes how it all happened." --Back cover.
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Physics of the Early Universe
Applications of Theories of Elementary Particles to Cosmology at Very High Temperatures
Endless Universe
Beyond the Big Bang
Broadway Two theoretical physicists oﬀer a bold new study of cosmic history that posits that the so-called Big Bang was simply part of an inﬁnite cycle of colossal collisions between our known universe and a parallel world, drawing on ground-breaking developments in
astronomy, particle physics, and superstring theory to illuminate their Cyclic Universe theory. Reprint. 25,000 ﬁrst printing.

Kinetic Theory in the Expanding Universe
Cambridge University Press Kinetic Theory in the Expanding Universe is a self-contained exposition of the applications of kinetic theory to basic problems in modern cosmology, such as the role of stable and unstable massive neutrinos and the theory of cosmological
helium production. There has been rapid development of the theory of the origin and evolution of the universe in recent years, stimulated, in large part, by new observations and theories in astrophysics and particle physics. Bernstein takes a diﬀerent approach and
studies what can be concluded from the application of kinetic theory, and in particular the Boltzmann equation and its solutions, to cosmological problems. He begins with a brief survey of the necessary relativity, cosmodynamics, and kinetic theory, before going on to
discuss speciﬁc problems, such as the role of stable and unstable massive neutrinos, electron-positron annihilation and the theory of cosomological helium production. The focus is in obtaining both a theoretical understanding and concrete numerical results.
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