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Introducing physics in the language of mathematics and providing revision of the
mathematical techniques and physical concepts, this text also features instructive
questions with full solutions and is intended for students starting, or preparing for,
thestudy of physical science or engineering at university.
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.
Astrophysics: Decoding the Cosmos is an accessible introduction to the key principles
and theories underlying astrophysics. This text takes a close look at the radiation and
particles that we receive from astronomical objects, providing a thorough understanding
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of what this tells us, drawing the information together using examples to illustrate the
process of astrophysics. Chapters dedicated to objects showing complex processes are
written in an accessible manner and pull relevant background information together to
put the subject firmly into context. The intention of the author is that the book will be a
‘tool chest’ for undergraduate astronomers wanting to know the how of astrophysics.
Students will gain a thorough grasp of the key principles, ensuring that this oftendifficult subject becomes more accessible.
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
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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 invaluable book, now in its second edition, covers a wide range of topics
appropriate for both undergraduate and postgraduate courses in astrophysics. The
book conveys a deep and coherent understanding of the stellar phenomena, and basic
astrophysics of stars, galaxies, clusters of galaxies and other heavenly bodies of
interest. Since the first appearance of the book in 1997, significant progress has been
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made in different branches of Astronomy and Astrophysics. The second edition takes
into account the developments of the subject which have taken place in the last
decade. It discusses the latest introduction of L and T dwarfs in the Hertzsprung-Russel
diagram (or H-R diagram). Other developments discussed pertain to standard solar
model, solar neutrino puzzle, cosmic microwave background radiation, Drake equation,
dwarf galaxies, ultra compact dwarf galaxies, compact groups and cluster of galaxies.
Problems at the end of each chapter motivate the students to go deeper into the topics.
Suggested readings at the end of each chapter have been complemented.
This book features Ranking Task exercises - an innovative type of conceptual exercise
that challenges readers to make comparative judgments about a set of variations on a
particular physical situation. Two-hundred-and-eighteen exercises encourage readers
to formulate their own ideas about the behavior of a physical system, correct any
misconceptions they may have, and build a better conceptual foundation of physics.
Covering as many topic domains in physics as possible, the book contains Kinematics
Ranking Tasks, Force Ranking Tasks, Projectile and Other Two-Dimensional Motion
Ranking Tasks, Work-Energy Ranking Tasks, Impulse-Momentum Ranking Tasks,
Rotation Ranking Tasks, SHM and Properties of Matter Ranking Tasks, Heat and
Thermodynamics Ranking Tasks, Electrostatics Ranking Tasks, DC Circuit Ranking
Tasks, Magnetism and Electromagnetism Ranking Tasks, and Wave and Optics
Ranking Tasks. For anyone who wants a better conceptual understanding of the many
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areas of physics.
Astronomy is a popular subject for non-science majors in the United States, often
representing a last formal exposure to science. Nationwide, more than half of all college
students take at least one class online each year. In addition, there has been a rapid
growth in Massive Open Online Classes (MOOCs), where adult learners take an online
class for enrichment rather than for credit towards a degree. For both formal and
informal learners, online course delivery is becoming increasingly important, and the
resources for instructors have not kept up with this rapid change. This book aims to fill
that need, with advice on all the tools and resources that are suitable for online classes.
The book's purpose is to bring astronomy instructors up to speed on the best ways to
create and teach an online astronomy class, for traditional college students and for
distributed audiences of lifelong learners. Instructors of these courses will see articles
on the online use of real and virtual telescopes, simulations and applets, and tools that
adapt to the learner. Each chapter is written by an academic who is adept in teaching
online classes to diverse audiences.
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
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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 fullyear course as well as for researchers working in related fields.
? J. Andersen Niels Bohr Institute for Astronomy Physics and Geophysics Astronomical
Observatory Copenhagen ja@astro.ku.dk The development of astronomy worldwide begins at
the roots: Already from childhood, humans of all nations and civilizations seem to share an
innate fascination with the sky. Yet, people in different regions of the world have vastly different
possibilities for pursuing this interest. In wealthy, industrialised societies the way is open to a
school or higher education in science, possibly leading to a career in astronomy or basic or
applied space science for the benefit of the country as well as the individual. In other regions,
neither the financial nor the trained human resources are sufficient to offer that avenue to the
future of the young generation, or those intellectual resources to the development of their
country. This book addresses ways and means by which these obstacles can be, if not fully
overcome, then at least significantly reduced.
Astronomers believe that a supernova is a massive explosion signaling the death of a star,
causing a cosmic recycling of the chemical elements and leaving behind a pulsar, black hole,
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or nothing at all. In an engaging story of the life cycles of stars, Laurence Marschall tells how
early astronomers identified supernovae, and how later scientists came to their current
understanding, piecing together observations and historical accounts to form a theory, which
was tested by intensive study of SN 1987A, the brightest supernova since 1006. He has
revised and updated The Supernova Story to include all the latest developments concerning
SN 1987A, which astronomers still watch for possible aftershocks, as well as SN 1993J, the
spectacular new event in the cosmic laboratory.
Intended for undergraduate non-science majors, satisfying a general education requirement or
seeking an elective in natural science, this is a physics text, but with the emphasis on topics
and applications in astronomy. The perspective is thus different from most undergraduate
astronomy courses: rather than discussing what is known about the heavens, this text
develops the principles of physics so as to illuminate what we see in the heavens. The
fundamental principles governing the behaviour of matter and energy are thus used to study
the solar system, the structure and evolution of stars, and the early universe. The first part of
the book develops Newtonian mechanics towards an understanding of celestial mechanics,
while chapters on electromagnetism and elementary quantum theory lay the foundation of the
modern theory of the structure of matter and the role of radiation in the constitution of stars.
Kinetic theory and nuclear physics provide the basis for a discussion of stellar structure and
evolution, and an examination of red shifts and other observational data provide a basis for
discussions of cosmology and cosmogony.
In preparing the report, Astronomy and Astrophysics in the New Millenium , the AASC made
use of a series of panel reports that address various aspects of ground- and space-based
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astronomy and astrophysics. These reports provide in-depth technical detail. Astronomy and
Astrophysics in the New Millenium: An Overview summarizes the science goals and
recommended initiatives in a short, richly illustrated, non-technical booklet.
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.
The ninth edition of this successful textbook describes the full range of the astronomical
universe and how astronomers think about the cosmos.

Plain-language explanations and a rich set of supporting material help students
understand the mathematical concepts and techniques of astronomy.
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
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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.
Introduction to Astronomy & Cosmology is a modern undergraduate textbook,
combining both the theory behind astronomy with 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
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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.
Introductory Astronomy & AstrophysicsBrooks/Cole Publishing Company
An integrated discussion of the similarities and differences between the atmospheres of
various bodies of the solar system, including the Earth.
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.
This advanced undergraduate text provides broad coverage of astronomy and
astrophyscis with a strong emphasis on physics. It has an algebra and trigonometry
prerequisite, but calculus is preferred.

Driven by discoveries, and enabled by leaps in technology and imagination, our
understanding of the universe has changed dramatically during the course of the
last few decades. The fields of astronomy and astrophysics are making new
connections to physics, chemistry, biology, and computer science. Based on a
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broad and comprehensive survey of scientific opportunities, infrastructure, and
organization in a national and international context, New Worlds, New Horizons
in Astronomy and Astrophysics outlines a plan for ground- and space- based
astronomy and astrophysics for the decade of the 2010's. Realizing these
scientific opportunities is contingent upon maintaining and strengthening the
foundations of the research enterprise including technological development,
theory, computation and data handling, laboratory experiments, and human
resources. New Worlds, New Horizons in Astronomy and Astrophysics proposes
enhancing innovative but moderate-cost programs in space and on the ground
that will enable the community to respond rapidly and flexibly to new scientific
discoveries. The book recommends beginning construction on survey telescopes
in space and on the ground to investigate the nature of dark energy, as well as
the next generation of large ground-based giant optical telescopes and a new
class of space-based gravitational observatory to observe the merging of distant
black holes and precisely test theories of gravity. New Worlds, New Horizons in
Astronomy and Astrophysics recommends a balanced and executable program
that will support research surrounding the most profound questions about the
cosmos. The discoveries ahead will facilitate the search for habitable planets,
shed light on dark energy and dark matter, and aid our understanding of the
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history of the universe and how the earliest stars and galaxies formed. The book
is a useful resource for agencies supporting the field of astronomy and
astrophysics, the Congressional committees with jurisdiction over those
agencies, the scientific community, and the public.
The student supplement to the successful textbook describing the full range of
the astronomical universe.
Beyond the range of optical perception--and of ordinary imaginings--a new and
violent universe lay undetected until the advent of space exploration.
Supernovae, black holes, quasars and pulsars--these were the secrets of the
highenergy world revealed when, for the first time, astronomers attached their
instruments to rockets and lofted them beyond the earth's x-ray-absorbing
atmosphere. The X-Ray Universe is the story of these explorations and the
fantastic new science they brought into being. It is a first-hand account: Riccardo
Giacconi is one of the principal pioneers of the field, and Wallace Tucker is a
theorist who worked closely with him at many critical periods. The book carries
the reader from the early days of the Naval Research Laboratory through the era
of V-2 rocketry, Sputnik, and the birth of NASA, to the launching of the Einstein XRay Observatory. But this is by no means just a history. Behind the suspenseful,
sometimes humorous details of human personality grappling with high technology
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lies a sophisticated exposition of current cosmology and astrophysics, from the
rise and fall of the steady-state theory to the search for the missing mass of the
universe.
Astronomy, astrophysics and space research have developed extensively and
rapidly in the last few decades. The new opportunities for observation afforded by
space travel, the development of high-sensitivity light detectors and the use of
powerful computers have revealed new aspects of the fascinating world of
galaxies and quasars, stars and planets. The fourth, completely revised edition of
The New Cosmos bears witness to this explosive development. It provides a
comprehensive but concise introduction to all of astronomy and astrophysics. It
stresses observations and theoretical principles equally, requiring of the reader
only basic mathematical and scientific background knowledge. Like its
predecessors, this edition of The New Cosmos will be welcomed by students and
researchers in the fields of astronomy, physics and earth sciences, as well as by
serious amateur astronomers.
Radio astronomy is an active and rapidly expanding field due to advances in
computing techniques, with several important new instruments on the horizon.
This text provides a thorough introduction to radio astronomy and its contribution
to our understanding of the universe, bridging the gap between basic
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introductions and research-level treatments. It begins by covering the
fundamentals physics of radio techniques, before moving on to single-dish
telescopes and aperture synthesis arrays. Fully updated and extensively
rewritten, the fourth edition places greater emphasis on techniques, with detailed
discussion of interferometry in particular, and comprehensive coverage of digital
techniques in the appendices. The science sections are fully revised, with new
author Peter N. Wilkinson bringing added expertise to the sections on pulsars,
quasars and active galaxies. Spanning the entirety of radio astronomy, this is an
engaging introduction for students and researchers approaching radio astronomy
for the first time.
This book is designed for upper division courses in astronomy and as a reference
for science professionals. The subject areas of astronomy and astrophysics have
grown tremendously during the last few decades. New developments in radio
astronomy and recent data retrieved from NASAs Hubble Space Telescope have
resulted in many discoveries and created new interest in the study of the
universe. Using four-color throughout, Astronomy & Astrophysics describes the
different techniques and instruments employed in the study of the universe and
the results obtained with discussion on both theory and observation. The book
covers topics such as, minor planets, radio astronomy, astronomical telescopes,
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measurement of solar brightness distribution, black holes, and the Einstein effect.
A CD-ROM with color figures and simulations accompanies the book.
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 nonscience majors and advanced undergraduate texts for astrophysics majors.
Bridging the gap between physics and astronomy textbooks, this book provides
step-by-step physical and mathematical development of fundamental
astrophysical processes underlying a wide range of phenomena in stellar,
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galactic, and extragalactic astronomy. The book has been written for upper-level
undergraduates and beginning graduate students, and its strong pedagogy
ensures solid mastery of each process and application. It contains over 150
tutorial figures, numerous examples of astronomical measurements, and 201
exercises. Topics covered include the Kepler–Newton problem, stellar structure,
binary evolution, radiation processes, special relativity in astronomy, radio
propagation in the interstellar medium, and gravitational lensing. Applications
presented include Jeans length, Eddington luminosity, the cooling of the cosmic
microwave background (CMB), the Sunyaev–Zeldovich effect, Doppler boosting
in jets, and determinations of the Hubble constant. This text is a stepping stone to
more specialized books and primary literature. Password-protected solutions to
the exercises are available to instructors at www.cambridge.org/9780521846561.
Strategies for Teaching ASTRO 101 is a guide for instructors of the introductory
astronomy course for non-science majors. Written by two leaders in astronomy
education research, the newest member of the Prentice Hall Education
Innovative Series details va
"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 &
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Telescope
A contemporary and complete introduction to astrophysics for astronomy and
physics majors taking a two-semester survey course.
The Physics of Stars, Second Edition, is a concise introduction to the properties
of stellar interiors and consequently the structure and evolution of stars. Strongly
emphasising the basic physics, simple and uncomplicated theoretical models are
used to illustrate clearly the connections between fundamental physics and
stellar properties. This text does not intend to be encyclopaedic, rather it tends to
focus on the most interesting and important aspects of stellar structure, evolution
and nucleosynthesis. In the Second Edition, a new chapter on Helioseismology
has been added, along with a list of physical constants and extra student
problems. There is also new material on the Hertztsprung-Russell diagram, as
well as a general updating of the entire text. It includes numerous problems at the
end of each chapter aimed at both testing and extending student's knowledge.
An Introduction to Modern Astrophysics is a comprehensive, well-organized and
engaging text covering every major area of modern astrophysics, from the solar
system and stellar astronomy to galactic and extragalactic astrophysics, and
cosmology. Designed to provide students with a working knowledge of modern
astrophysics, this textbook is suitable for astronomy and physics majors who
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have had a first-year introductory physics course with calculus. Featuring a brief
summary of the main scientific discoveries that have led to our current
understanding of the universe; worked examples to facilitate the understanding of
the concepts presented in the book; end-of-chapter problems to practice the skills
acquired; and computational exercises to numerically model astronomical
systems, the second edition of An Introduction to Modern Astrophysics is the goto textbook for learning the core astrophysics curriculum as well as the many
advances in the field.
Feel at home among the stars with this acclaimed astronomy self-teaching guide
. . . "A lively, up-to-date account of the basic principles of astronomy and exciting
current fields of research."-Science Digest "One of the best ways by which one
can be introduced to the wonders of astronomy."-The Strolling Astronomer
"Excellent . . . provides stimulating reading and actively involves the reader in
astronomy."-The Reflector From stars, planets, and galaxies to the mysteries of
black holes, the Big Bang, and the possibility of life on other planets, this new
edition of Astronomy: A Self-Teaching Guide brings the fascinating night sky to
life for every student and amateur stargazer. With a unique self-teaching format,
Astronomy clearly explains the essentials covered in an introductory college-level
course. Written by an award-winning author, this practical guide offers beginners
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an easy way to quickly grasp the basic principles of astronomy. To help you
further appreciate the wonders of the cosmos, this book also includes: Star and
Moon maps that identify objects in the sky Objectives, reviews, and self-tests that
monitor your progress Simple activities that help you to test basic principles at
your own pace Updated with the latest discoveries, new photographs, and
references to the best astronomy Web sites, this newest edition of Astronomy
imparts an extraordinary appreciation of the elegant beauty of the universe. Over
2 Million Wiley Self-Teaching Guides in Print
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