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A substantial update of this award-winning and highly regarded cosmology textbook, for advanced undergraduates in physics and
astronomy.
This unique book provides a clear and lucid description of several aspects of astrophysics and cosmology in a language
understandable to a physicist or beginner in astrophysics. It presents the key topics in all branches of astrophysics and cosmology
in a simple and concise language. The emphasis is on currently active research areas and exciting new frontiers rather than on
more pedantic topics. Many complicated results are introduced with simple, novel derivations which strengthen the conceptual
understanding of the subject. The book also contains over one hundred exercises which will help students in their self
study.Undergraduate and graduate students in physics and astrophysics as well as all physicists who are interested in obtaining a
quick grasp of astrophysical concepts will find this book useful.
Plain-language explanations and a rich set of supporting material help students understand the mathematical concepts and
techniques of astronomy.
Astronomy Methods is an introduction to basic practical tools, methods and phenomena that underlie quantitative astronomy.
Taking a technical approach, the author covers a rich diversity of topics across all branches of astronomy, from radio to gamma-
ray wavelengths. Clear, systematic presentations of the topics are accompanied by diagrams and problem sets. Written for
undergraduates and graduate students, this book contains a wealth of information that is required for the practice and study of
quantitative and analytical astronomy and astrophysics.
Donald D. Clayton's Principles of Stellar Evolution and Nucleosynthesis remains the standard work on the subject, a popular
textbook for students in astronomy and astrophysics and a rich sourcebook for researchers. The basic principles of physics as
they apply to the origin and evolution of stars and physical processes of the stellar interior are thoroughly and systematically set
out. Clayton's new preface, which includes commentary and selected references to the recent literature, reviews the most
important research carried out since the book's original publication in 1968.
A quantitative introduction to the Solar System and planetary systems science for advanced undergraduate students, this
engaging new textbook explains the wide variety of physical, chemical and geological processes that govern the motions and
properties of planets. The authors provide an overview of our current knowledge and discuss some of the unanswered questions
at the forefront of research in planetary science and astrobiology today. They combine knowledge of the Solar System and the
properties of extrasolar planets with astrophysical observations of ongoing star and planet formation, offering a comprehensive
model for understanding the origin of planetary systems. The book concludes with an introduction to the fundamental properties of
living organisms and the relationship that life has to its host planet. With more than 200 exercises to help students learn how to
apply the concepts covered, this textbook is ideal for a one-semester or two-quarter course for undergraduate students.
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Written for both majors and non-majors alike, Introduction to Geospatial Technologies demonstrates the wide range of geographic
technologies available to and used by geographers today. Each chapter contains an introduction to the key concepts and a lab
activity, so that in addition to gaining a basic foundation of knowledge students also obtain hands-on experience with the relevant
software. This new edition stays current with its rapidly moving field, with coverage and lab activities revised to reflect is the most
up-to-date ideas and innovations in GST.
This book concerns the use of concepts from statistical physics in the description of financial systems. The authors illustrate the
scaling concepts used in probability theory, critical phenomena, and fully developed turbulent fluids. These concepts are then
applied to financial time series. The authors also present a stochastic model that displays several of the statistical properties
observed in empirical data. Statistical physics concepts such as stochastic dynamics, short- and long-range correlations, self-
similarity and scaling permit an understanding of the global behaviour of economic systems without first having to work out a
detailed microscopic description of the system. Physicists will find the application of statistical physics concepts to economic
systems interesting. Economists and workers in the financial world will find useful the presentation of empirical analysis methods
and well-formulated theoretical tools that might help describe systems composed of a huge number of interacting subsystems.
The history of life on Earth is, in some form or another, known to us all--or so we think. A New History of Life offers a
provocative new account, based on the latest scientific research, of how life on our planet evolved--the first major new
synthesis for general readers in two decades. Charles Darwin's theories, first published more than 150 years ago, form
the backbone of how we understand the history of the Earth. In reality, the currently accepted history of life on Earth is so
flawed, so out of date, that it's past time we need a 'New History of Life.' In their latest book, Joe Kirschvink and Peter
Ward will show that many of our most cherished beliefs about the evolution of life are wrong. Gathering and analyzing
years of discoveries and research not yet widely known to the public, A New History of Life proposes a different origin of
species than the one Darwin proposed, one which includes eight-foot-long centipedes, a frozen “snowball Earth”, and
the seeds for life originating on Mars. Drawing on their years of experience in paleontology, biology, chemistry, and
astrobiology, experts Ward and Kirschvink paint a picture of the origins life on Earth that are at once too fabulous to
imagine and too familiar to dismiss--and looking forward, A New History of Life brilliantly assembles insights from some of
the latest scientific research to understand how life on Earth can and might evolve far into the future.
An Introduction to Modern Cosmology Third Edition is an accessible account of modern cosmological ideas. The Big
Bang Cosmology is explored, looking at its observational successes in explaining the expansion of the Universe, the
existence and properties of the cosmic microwave background, and the origin of light elements in the universe.
Properties of the very early Universe are also covered, including the motivation for a rapid period of expansion known as
cosmological inflation. The third edition brings this established undergraduate textbook up-to-date with the rapidly
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evolving observational situation. This fully revised edition of a bestseller takes an approach which is grounded in physics
with a logical flow of chapters leading the reader from basic ideas of the expansion described by the Friedman equations
to some of the more advanced ideas about the early universe. It also incorporates up-to-date results from the Planck
mission, which imaged the anisotropies of the Cosmic Microwave Background radiation over the whole sky. The
Advanced Topic sections present subjects with more detailed mathematical approaches to give greater depth to
discussions. Student problems with hints for solving them and numerical answers are embedded in the chapters to
facilitate the reader’s understanding and learning. Cosmology is now part of the core in many degree programs. This
current, clear and concise introductory text is relevant to a wide range of astronomy programs worldwide and is essential
reading for undergraduates and Masters students, as well as anyone starting research in cosmology. The accompanying
website for this text, http://booksupport.wiley.com, provides additional material designed to enhance your learning, as
well as errata within the text.
Designed for teaching astrophysics to physics students at advanced undergraduate or beginning graduate level, this
textbook also provides an overview of astrophysics for astrophysics graduate students, before they delve into more
specialized volumes. Assuming background knowledge at the level of a physics major, the textbook develops
astrophysics from the basics without requiring any previous study in astronomy or astrophysics. Physical concepts,
mathematical derivations and observational data are combined in a balanced way to provide a unified treatment. Topics
such as general relativity and plasma physics, which are not usually covered in physics courses but used extensively in
astrophysics, are developed from first principles. While the emphasis is on developing the fundamentals thoroughly,
recent important discoveries are highlighted at every stage.
An Introduction to Modern AstrophysicsCambridge University Press
"This is a truly astonishing book, invaluable for anyone with an interest in astronomy." Physics Bulletin "Just the thing for
a first year university science course." Nature "This is a beautiful book in both concept and execution." Sky & Telescope
A comprehensive and engaging textbook, covering the entire astrophysics curriculum in one volume.
Spacetime and Geometry is an introductory textbook on general relativity, specifically aimed at students. Using a lucid
style, Carroll first covers the foundations of the theory and mathematical formalism, providing an approachable
introduction to what can often be an intimidating subject. Three major applications of general relativity are then
discussed: black holes, perturbation theory and gravitational waves, and cosmology. Students will learn the origin of how
spacetime curves (the Einstein equation) and how matter moves through it (the geodesic equation). They will learn what
black holes really are, how gravitational waves are generated and detected, and the modern view of the expansion of the
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universe. A brief introduction to quantum field theory in curved spacetime is also included. A student familiar with this
book will be ready to tackle research-level problems in gravitational physics.
An Introduction to Stellar Astrophysics aspires to provide the reader with an intermediate knowledge on stars whilst
focusing mostly on the explanation of the functioning of stars by using basic physical concepts and observational results.
The book is divided into seven chapters, featuring both core and optional content: Basic concepts Stellar Formation
Radiative Transfer in Stars Stellar Atmospheres Stellar Interiors Nucleosynthesis and Stellar Evolution and Chemically
Peculiar Stars and Diffusion. Student-friendly features include: Detailed examples to help the reader better grasp the
most important concepts A list of exercises is given at the end of each chapter and answers to a selection of these are
presented. Brief recalls of the most important physical concepts needed to properly understand stars. A summary for
each chapter Optional and advanced sections are included which may be skipped without interfering with the flow of the
core content. This book is designed to cover the most important aspects of stellar astrophysics inside a one semester (or
half-year) course and as such is relevant for advanced undergraduate students following a first course on stellar
astrophysics, in physics or astronomy programs. It will also serve as a basic reference for a full-year course as well as for
researchers working in related fields.
This second edition has been updated and substantially expanded. Starting with the description of our home galaxy, the Milky
Way, this cogently written textbook introduces the reader to the astronomy of galaxies, their structure, active galactic nuclei,
evolution and large scale distribution in the Universe. After an extensive and thorough introduction to modern observational and
theoretical cosmology, the focus turns to the formation of structures and astronomical objects in the early Universe. The basics of
classical astronomy and stellar astrophysics needed for extragalactic astronomy are provided in the appendix. While this book has
grown out of introductory university courses on astronomy and astrophysics and includes a set of problems and solutions, it will
not only benefit undergraduate students and lecturers; thanks to the comprehensive coverage of the field, even graduate students
and researchers specializing in related fields will appreciate it as a valuable reference work.
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
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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
In recent years an enormous amount of cosmological data has come from well known projects such as the Hubble Space
Telescope (HST) and the Cosmic Background Explorer (COBE). This book explains and makes sense of this vast array of new
observational data in terms of its impact on current cosmological models. With new theories and a plethora of data feeding
cosmology in the 1990s, Gregory Bothun sets about the task of re- assessing our cosmological models. He outlines exactly what
the latest observations are, and how they should be seen as either consistent or in conflict with current cosmogenic scenarios. In
this search for a reconciliation of current data with competing theory, he explains how Einstein's idea of a cosmological constant
has now become a viable hypothesis. This authoritative text should be valuable to all those studying cosmological observations at
advanced undergraduate or beginning graduate level. Bothun draws a path through cosmology by defining a trajectory that is
based on the data. This should also provide a framework for professional cosmologists and related readers in physics as it
presents a solid observational foundation which either supports or conflicts with present theory. The book is illustrated including
many CCD images of galaxies. Given the rapidly changing nature of the field, this book is supported by a World Wide Web site of
supplementary material that is designed to readily update the material in the book.
"An introduction to galaxies and the universe for primary and intermediate grade students, with information about their formation
and features. Includes a list of highlights for each chapter, fun facts, glossary, resource list, and index"--
This exciting text opens the entire field of modern astrophysics to the reader by using only the basic tools of physics. Designed for
the junior- level astrophysics course, each topic is approached in the context of the major unresolved questions in astrophysics.
The core chapters have been designed for a course in stellar structure and evolution, while the extended chapters provide
additional coverage of the solar system, galactic structure, dynamics, evolution, and cosmology.
Astrophysics is often –with some justification – regarded as incomprehensible without the use of higher mathematics.
Consequently, many amateur astronomers miss out on some of the most fascinating aspects of the subject. Astrophysics Is Easy!
cuts through the difficult mathematics and explains the basics of astrophysics in accessible terms. Using nothing more than plain
arithmetic and simple examples, the workings of the universe are outlined in a straightforward yet detailed and easy-to-grasp
manner. The original edition of the book was written over eight years ago, and in that time, advances in observational astronomy
have led to new and significant changes to the theories of astrophysics. The new theories will be reflected in both the new and
expanded chapters. A unique aspect of this book is that, for each topic under discussion, an observing list is included so that
observers can actually see for themselves the concepts presented –stars of the spectral sequence, nebulae, galaxies, even black
holes. The observing list has been revised and brought up-to-date in the Second Edition.
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This concise textbook, designed specifically for a one-semester course in astrophysics, introduces astrophysical concepts to
undergraduate science and engineering students with a background in college-level, calculus-based physics. The text is organized
into five parts covering: stellar properties; stellar structure and evolution; the interstellar medium and star/planet formation; the
Milky Way and other galaxies; and cosmology. Structured around short easily digestible chapters, instructors have flexibility to
adjust their course's emphasis as it suits them. Exposition drawn from the author's decade of teaching his course guides students
toward a basic but quantitative understanding, with 'quick questions' to spur practice in basic computations, together with more
challenging multi-part exercises at the end of each chapter. Advanced concepts like the quantum nature of energy and radiation
are developed as needed. The text's approach and level bridge the wide gap between introductory astronomy texts for non-
science majors and advanced undergraduate texts for astrophysics majors.
A contemporary and complete introduction to astrophysics for astronomy and physics majors taking a two-semester survey
course.
This book outlines the fundamentals of this fascinating branch of astronomy, and explores the forefront of astronomical research.
The author’s passion for the topic shines with an intensity that rivals the book’s many colourful illustrations, and will deeply inspire
the reader. The cogently written text introduces the reader to the astronomy of galaxies, their structure, their active galactic nuclei,
their evolution and their large scale distribution. Starting with a detailed description of our Milky Way, and a review of modern
observational and theoretical cosmology, the book goes on to examine the formation of structures and astronomical objects in the
early universe.
An engaging writing style and a strong focus on the physics make this graduate-level textbook a must-have for electromagnetism
students.
This text provides a modern introduction to the main principles of thermal physics, thermodynamics and statistical mechanics. The
key concepts are presented and new ideas are illustrated with worked examples as well as description of the historical background
to their discovery.
This fully revised and updated text is a comprehensive introduction to astronomical objects and phenomena. By applying some
basic physical principles to a variety of situations, students will learn how to relate everyday physics to the astronomical world.
Starting with the simplest objects, the text contains explanations of how and why astronomical phenomena occur, and how
astronomers collect and interpret information about stars, galaxies and the solar system. The text looks at the properties of stars,
star formation and evolution; neutron stars and black holes; the nature of galaxies; and the structure of the universe. It examines
the past, present and future states of the universe; and final chapters use the concepts that have been developed to study the
solar system, its formation; the possibility of finding other planetary systems; and the search for extraterrestrial life. This
comprehensive text contains useful equations, chapter summaries, worked examples and end-of-chapter problem sets.
Introduction to Astronomy & Cosmology is a modern undergraduate textbook, combining both the theory behind astronomy with
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the very latest developments. Written for science students, this book takes a carefully developed scientific approach to this
dynamic subject. Every major concept is accompanied by a worked example with end of chapter problems to improve
understanding Includes coverage of the very latest developments such as double pulsars and the dark galaxy. Beautifully
illustrated in full colour throughout Supplementary web site with many additional full colour images, content, and latest
developments.
This textbook covers all the standard introductory topics in classical mechanics, including Newton's laws, oscillations, energy,
momentum, angular momentum, planetary motion, and special relativity. It also explores more advanced topics, such as normal
modes, the Lagrangian method, gyroscopic motion, fictitious forces, 4-vectors, and general relativity. It contains more than 250
problems with detailed solutions so students can easily check their understanding of the topic. There are also over 350 unworked
exercises which are ideal for homework assignments. Password protected solutions are available to instructors at
www.cambridge.org/9780521876223. The vast number of problems alone makes it an ideal supplementary text for all levels of
undergraduate physics courses in classical mechanics. Remarks are scattered throughout the text, discussing issues that are
often glossed over in other textbooks, and it is thoroughly illustrated with more than 600 figures to help demonstrate key concepts.
All the matter and light we can see in the universe makes up a trivial 5 per cent of everything. The rest is hidden. This could be the
biggest puzzle that science has ever faced. Since the 1970s, astronomers have been aware that galaxies have far too little matter
in them to account for the way they spin around: they should fly apart, but something concealed holds them together. That
’something' is dark matter – invisible material in five times the quantity of the familiar stuff of stars and planets. By the 1990s we
also knew that the expansion of the universe was accelerating. Something, named dark energy, is pushing it to expand faster and
faster. Across the universe, this requires enough energy that the equivalent mass would be nearly fourteen times greater than all
the visible material in existence. Brian Clegg explains this major conundrum in modern science and looks at how scientists are
beginning to find solutions to it.
Using fundamental physics, the theory of stellar structure and evolution can predict how stars are born, how their complex internal
structure changes, what nuclear fuel they burn, and their ultimate fate. This textbook is a stimulating introduction for
undergraduates in astronomy, physics and applied mathematics, taking a course on the physics of stars. It uniquely emphasises
the basic physical principles governing stellar structure and evolution. This second edition contains two new chapters on mass loss
from stars and interacting binary stars, and new exercises. Clear and methodical, it explains the processes in simple terms, while
maintaining mathematical rigour. Starting from general principles, this textbook leads students step-by-step to a global,
comprehensive understanding of the subject. Fifty exercises and full solutions allow students to test their understanding. No prior
knowledge of astronomy is required, and only a basic background in physics and mathematics is necessary.
This book is the product of more than half a century of leadership and innovation in physics education. When the first
edition of University Physics by Francis W. Sears and Mark W. Zemansky was published in 1949, it was revolutionary
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among calculus-based physics textbooks in its emphasis on the fundamental principles of physics and how to apply
them. The success of University Physics with generations of (several million) students and educators around the world is
a testament to the merits of this approach and to the many innovations it has introduced subsequently. In preparing this
First Australian SI edition, our aim was to create a text that is the future of Physics Education in Australia. We have
further enhanced and developed University Physics to assimilate the best ideas from education research with enhanced
problem-solving instruction, pioneering visual and conceptual pedagogy, the first systematically enhanced problems, and
the most pedagogically proven and widely used online homework and tutorial system in the world, Mastering Physics.
Neil deGrasse Tyson’s #1 New York Times best-selling guide to the cosmos, adapted for young readers. From the
basics of physics to big questions about the nature of space and time, celebrated astrophysicist and science
communicator Neil deGrasse Tyson breaks down the mysteries of the cosmos into bite-sized pieces. Astrophysics for
Young People in a Hurry describes the fundamental rules and unknowns of our universe clearly—and with Tyson’s
characteristic wit, there’s a lot of fun thrown in, too. This adaptation by Gregory Mone includes full-color photos,
infographics, and extra explanations to make even the trickiest concepts accessible. Building on the wonder inspired by
outer space, Astrophysics for Young People in a Hurry introduces an exciting field and the principles of scientific inquiry
to young readers.
A complete and comprehensive treatment of the physics of the stellar interior and the underlying fundamental processes
and parameters. The text presents an overview of the models developed to explain the stability, dynamics and evolution
of the stars, and great care is taken to detail the various stages in a star's life. The authors have succeeded in producing
a unique text based on their own pioneering work in stellar modeling. Since its publication, this textbook has come to be
considered a classic by both readers and teachers in astrophysics. This study edition is intended for students in
astronomy and physics alike.
An Introduction to Modern Astrophysics, Second Edition has been thoroughly revised to reflect the dramatic changes and
advancements in astrophysics that have occurred over the past decade. The Second Edition of this market-leading book
has been updated to include the latest results from relevant fields of astrophysics and advances in our theoretical
understanding of astrophysical phenomena. Designed for sophomore-level astrophysics for astronomy and physics
majors, An Introduction to Modern Astrophysics is now offered in two derivative versions: Introduction to Modern Stellar
Astrophysics,
String theory made understandable. Barton Zwiebach is once again faithful to his goal of making string theory accessible
to undergraduates. He presents the main concepts of string theory in a concrete and physical way to develop intuition
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before formalism, often through simplified and illustrative examples. Complete and thorough in its coverage, this new
edition now includes AdS/CFT correspondence and introduces superstrings. It is perfectly suited to introductory courses
in string theory for students with a background in mathematics and physics. New sections cover strings on orbifolds,
cosmic strings, moduli stabilization, and the string theory landscape. Now with almost 300 problems and exercises, with
password-protected solutions for instructors at www.cambridge.org/zwiebach.
The ideal one-semester astrophysics introduction for science undergraduates—now expanded and fully updated Winner of
the American Astronomical Society's Chambliss Award, Astrophysics in a Nutshell has become the text of choice in
astrophysics courses for science majors at top universities in North America and beyond. In this expanded and fully
updated second edition, the book gets even better, with a new chapter on extrasolar planets; a greatly expanded chapter
on the interstellar medium; fully updated facts and figures on all subjects, from the observed properties of white dwarfs to
the latest results from precision cosmology; and additional instructive problem sets. Throughout, the text features the
same focused, concise style and emphasis on physics intuition that have made the book a favorite of students and
teachers. Written by Dan Maoz, a leading active researcher, and designed for advanced undergraduate science majors,
Astrophysics in a Nutshell is a brief but thorough introduction to the observational data and theoretical concepts
underlying modern astronomy. Generously illustrated, it covers the essentials of modern astrophysics, emphasizing the
common physical principles that govern astronomical phenomena, and the interplay between theory and observation,
while also introducing subjects at the forefront of modern research, including black holes, dark matter, dark energy, and
gravitational lensing. In addition to serving as a course textbook, Astrophysics in a Nutshell is an ideal review for a
qualifying exam and a handy reference for teachers and researchers. The most concise and current astrophysics
textbook for science majors—now expanded and fully updated with the latest research results Contains a broad and well-
balanced selection of traditional and current topics Uses simple, short, and clear derivations of physical results Trains
students in the essential skills of order-of-magnitude analysis Features a new chapter on extrasolar planets, including
discovery techniques Includes new and expanded sections and problems on the physics of shocks, supernova remnants,
cosmic-ray acceleration, white dwarf properties, baryon acoustic oscillations, and more Contains instructive problem sets
at the end of each chapter Solutions manual (available only to professors)
This introductory textbook for undergraduate courses in galactic astrophysics and cosmology was developed as a more
compact and focused alternative to its parent volume, An Introduction to Modern Astrophysics. Aimed at astronomy and
physics majors, it offers thorough coverage of galactic structure and evolution, active galaxies, cosmology, and the
This book gives a survey of astrophysics at the advanced undergraduate level, providing a physics-centred analysis of a
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broad range of astronomical systems. It originates from a two-semester course sequence at Rutgers University that is
meant to appeal not only to astrophysics students but also more broadly to physics and engineering students. The
organisation is driven more by physics than by astronomy; in other words, topics are first developed in physics and then
applied to astronomical systems that can be investigated, rather than the other way around. The first half of the book
focuses on gravity. The theme in this part of the book, as well as throughout astrophysics, is using motion to investigate
mass. The goal of Chapters 2-11 is to develop a progressively richer understanding of gravity as it applies to objects
ranging from planets and moons to galaxies and the universe as a whole. The second half uses other aspects of physics
to address one of the big questions. While “Why are we here?” lies beyond the realm of physics, a closely related
question is within our reach: “How did we get here?” The goal of Chapters 12-20 is to understand the physics behind the
remarkable story of how the Universe, Earth and life were formed. This book assumes familiarity with vector calculus and
introductory physics (mechanics, electromagnetism, gas physics and atomic physics); however, all of the physics topics
are reviewed as they come up (and vital aspects of vector calculus are reviewed in the Appendix).
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