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a unique reference for graduate students and researchers addressing common problems and methods in studying
galaxy star and planet formation

written by one of the leading authorities in the field this is one of the first book s to describe one of today s most
important problems in cosmology the formation of galaxies the book tackles this great puzzle by discusses the
beginnings of the process from cosmological observations and calculations considers the broad features of galaxies
that we need to explain and what we know of their later history the author compares the competing theories for
galaxy formation and considers the progress expected from new generations of powerful telescopes both on earth
and in space an intriguing text on one of today s greatest and most profound puzzles

the book begins with a historical introduction star formation the early history that presents new material of interest
for students and historians of science this is followed by two long articles on pre main sequence evolution of stars
and young clusters and observations of young stellar objects these articles on the fascinating problem of star
formation from interstellar matter give a thorough overview of present day theories and observations the articles
contain material so far unpublished in the astronomical literature the book addresses graduate students and can be
used as a textbook for advanced courses in stellar astrophysics

understanding star formation is one of the key fields in present day astrophysics this book treats a wide variety of
the physical processes involved as well as the main observational discoveries with key points being discussed in
detail the current star formation in our galaxy is emphasized because the most detailed observations are available
for this case the book presents a comparison of the various scenarios for star formation discusses the basic physics
underlying each one and follows in detail the history of a star from its initial state in the interstellar gas to its
becoming a condensed object in equilibrium both theoretical and observational evidence to support the validity of
the general evolutionary path are presented and methods for comparing the two are emphasized the author is a
recognized expert in calculations of the evolution of protostars the structure and evolution of disks and stellar
evolution in general this book will be of value to graduate students in astronomy and astrophysics as well as to
active researchers in the field
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delineating the huge strides taken in cosmology in the past ten years this much anticipated second edition of
malcolm longair s highly appreciated textbook has been extensively and thoroughly updated it tells the story of
modern astrophysical cosmology from the perspective of one of its most important and fundamental problems how
did the galaxies come about longair uses this approach to introduce the whole of what may be called classical
cosmology what s more he describes how the study of the origin of galaxies and larger scale structures in the
universe has provided us with direct information about the physics of the very early universe

this book is a comprehensive treatment of star formation one of the most active fields of modern astronomy the
reader is guided through the subject in a logically compelling manner starting from a general description of stars
and interstellar clouds the authors delineate the earliest phases of stellar evolution they discuss formation activity
not only in the milky way but also in other galaxies both now and in the remote past theory and observation are
thoroughly integrated with the aid of numerous figures and images in summary this volume is an invaluable
resource both as a text for physics and astronomy graduate students and as a reference for professional scientists

nasa s james webb space telescope jwst planned for operation in about five years will  have the capability to
investigate and answer some of the most challenging questions in astronomy although motivated and designed to
study the very early universe the performance of the observatory s instruments over a very wide wavelength range
will allow the world s scientific community unequaled ability to study cosmic phenomena as diverse as small bodies
in the solar system and the formation of galaxies as part of preparation to use jwst a conference was held in tucson
arizona in 2007 that brought together astronomers from around the world to discuss the mission other major
facilities that will operate in the coming decade and major scientific goals for them this book is a compilation of
those presentations by some of the leading researchers from all branches of astronomy this book also includes a pre
history of jwst describing the lengthy process and some of the key individuals that initiated early work on the
concepts that would evolve to become the premier space observatory of the next decade

the hydrogen lyman alpha line is of utmost importance to many fields of astrophysics this uv line being conveniently
redshifted with distance to the visible and even near infrared wavelength ranges it is observable from the ground
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and provides the main observational window on the formation and evolution of high redshift galaxies absorbing
systems that would otherwise go unnoticed are revealed through the lyman alpha forest lyman limit and damped
lyman alpha systems tracing the distribution of baryonic matter on large scales and its chemical enrichment we are
living an exciting epoch with the advent of new instruments and facilities on board of satellites and on the ground
wide field and very sensitive integral field spectrographs are becoming available on the ground such as muse at the
eso vlt the giant e elt and tmt telescopes will foster a quantum leap in sensitivity and both spatial and spectroscopic
resolution to the point of being able perhaps to measure directly the acceleration of the hubble flow in space the
jwst will open new possibilities to study the lyman alpha emission of primordial galaxies in the near infrared as long
as the hubble space telescope will remain available the uv restframe properties of nearby galaxies will be accessible
to our knowledge therefore this saas fee course appears very timely and should meet the interest of many young
researchers

this special issue of the international journal of cosmic physics astrophysics and space science contains invited
contributions delivered at the second ieee international workshop on plasma astrophysics and cosmology held from
10 to 12 may 1993 in princeton new jersey the workshop was sponsored by the nsf division of atmospheric sciences
nasa headquarters space physics division and the nuclear and plasma sciences society of the institute of electrical
and electronics  engineers  it  was  the  purpose  of  the  workshop to  update  topics  in  plasma astrophysics  and
cosmology presented at the first ieee international workshop on plasma cosmology la jolla california 20 22 february
1989 and to again bring together observers and theorists to discuss the related links between plasma theory and
observation another goal of the workshop and these proceedings was to highlight the centennial celebration 1896
1996 of the founding of plasma astrophysics and cosmology and several papers are devoted to the history of this
field of science

the formation of galaxies is one of the greatest puzzles in astronomy the solution is shrouded in the depths of space
and time but has profound implications for the universe we observe today the book discusses the beginnings of the
process from cosmological observations and calculations considers the broad features of galaxies that we need to
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explain and what we know of their later history the author compares the competing theories for galaxy formation
and considers the progress expected from new generations of powerful telescopes both on earth and in space in
this second edition the author has retained the observationally based approach of the first edition a feature which
was particularly well reviewed writing in nature carlton baugh noted in february 2003 that it is refreshing in a
market  dominated  by  theorists  to  come  across  a  book  on  galaxy  formation  written  from  an  observational
perspective the road to galaxy formation should prove to be a handy primer on observations for graduate students
advanced undergraduates and theorists who feel too shy to visit a telescope the new scientist wrote in march 2003
william keel delicately balances observational evidence against today s relevant theoretical possibilities and sepehr
arbabi bidgoli wrote in astronomische nachrichten that reading this book i often felt like sitting in an exciting and
entertaining lecture given by an astronomer who knows the subject and knows how to present it to the audience a
bibliography at  the end of  each chapter contains a resumé of  books selected research papers and resources
providing guidance to further reading

this book contains the elaborated and updated versions of the 24 lectures given at the 43rd saas fee advanced
course written by four eminent scientists  in the field the book reviews the physical  processes related to star
formation starting from cosmological down to galactic scales it presents a detailed description of the interstellar
medium and its  link with the star  formation and it  describes  the main numerical  computational  techniques
designed to solve the equations governing self gravitating fluids used for modelling of galactic and extra galactic
systems this book provides a unique framework which is needed to develop and improve the simulation techniques
designed for understanding the formation and evolution of galaxies presented in an accessible manner it contains
the present day state of knowledge of the field it serves as an entry point and key reference to students and
researchers in astronomy cosmology and physics

the origin of stars is one of the principle mysteries of nature during the last two decades advances in technology
have enabled more progress to be made in the quest to understand stellar origins than at any other time in history
the study of star formation has developed into one of the most important branches of mod ern astrophysical
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research a large body of observational data and a considerable literat ure now exist concerning this topic and a
1arge community of international astronomers and physicists devote their efforts attempting to decipher the secrets
of  stellar  birth  yet  the  young  astronomerjphysicist  or  more  advanced  researcher  desiring  to  obtain  a  basic
background in this  area of  research must sift  through a very diverse and sometimes bewildering literature a
literature which includes research in many discip1ines and sub discip1ines of classical astrophysics from stel lar
structure to the interstellar medium and encompasses the entire range of the electromagnetic spectrum from radio
to gamma rays often the reward of a suc cessfu1 foray through the current literature is the realization that the
results can be obsolete and outdated as soon as the ink is dry in the journal or the conference proceeding in which
they are published

studies of stellar formation in galaxies have a profound impact on our understanding of the present and the early
universe the book describes complex physical processes involved in the creation of stars and during their young
lives it illustrates how these processes reveal themselves from radio wavelengths to high energy x rays and gamma
rays with special reference towards high energy signatures several sections devoted to key analysis techniques
demonstrate how modern research in this field is pursued

this book provides an introduction for graduate students and advanced undergraduate students to the field of
astrophysical fluid dynamics although sometimes ignored fluid dynamical processes play a central role in virtually all
areas of astrophysics no previous knowledge of fluid dynamics is assumed after establishing the basic equations of
fluid dynamics and the physics relevant to an astrophysical application a variety of topics in the field are addressed
there is also a chapter introducing the reader to numerical methods appendices list useful physical constants and
astronomical  quantities  and  provide  handy  reference  material  on  cartesian  tensors  vector  calculus  in  polar
coordinates self adjoint eigenvalue problems and jwkb theory

is the sun and its planetary system special how did the solar system form are there similar systems in the galaxy how
common are  habitable  planets  what  processes  take  place  in  the  early  life  of  stars  and in  their  surrounding
circumstellar disks that could impact whether life emerges or not this book is based on the lectures by philip
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armitage and wilhelm kley  presented at  45th saas  fee  advanced course  from protoplanetary  disks  to  planet
formation of  the swiss society for astrophysics and astronomy the first  part deals with the physical  processes
occurring in proto planetary disks starting with the observational context structure and evolution of the proto
planetary disk turbulence and accretion particle evolution and structure formation the second part covers planet
formation  and  disk  planet  interactions  this  includes  in  detail  dust  and  planetesimal  formation  growth  to
protoplanets terrestrial planet formation giant planet formation migration of planets multi planet systems and
circumbinary planets as saas fee advanced course this book offers phd students an in depth treatment of the topic
enabling them to enter on a research project in the field

this book provides a remarkable and complete survey of important questions at the interface between theoretical
particle physics and cosmology after discussing the theoretical and experimental physics revolution that led to the
rise of the standard model in the past century the author reviews all the major open puzzles among them the
hierarchy problem the small value of the cosmological constant the matter antimatter asymmetry and the dark
matter enigma including the state of the art regarding proposed solutions also addressed are the rapidly expanding
fields of thermal dark matter cosmological first order phase transitions and gravitational wave signatures in addition
the book presents the original and interdisciplinary phd research work of the author relating to weakly interacting
massive particles around the tev scale which are among the most studied dark matter candidates motivated by the
absence of experimental evidence for such particles this thesis explores the possibility that dark matter is much
heavier than what is conventionally assumed

an astronomical life observing the depths of the universe though science as a subject can be di cult what has been
more important for me is that its practice can also be rewarding fun this book is crafted to expose the reader to the
excitement of modern observational cosmology through the study of galaxy evolution over space and cosmic time
recent  extragalactic  research  has  led  to  many  rapid  advances  in  the  eld  even  a  suitable  skeptic  of  certain
pronouncements about the age and structure of the universe should be pleased with the large steps that have been
taken in furthering our understanding of the universe since the early 1990 s my personal involvement in galaxy
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research goes back to the 1960 s at that point galaxies were easily recognized and partially understood as organized
c lections of stars and gas what their masses were presented a problem which i supposed would just fade away but
fade it didn t distant active nuclei and quasars were discovered in the mid 1960 s a c mon view of qsos was that they
have large redshifts but what use are they for cosmology or normal galaxy astrophysics i shared that conclusion my
expec tions fell below their potential utility in short the universe of our expectations rarely matches the universe as it
is discovered

rotation is ubiquitous at each step of stellar evolution from star formation to the final stages and it affects the course
of evolution the timescales and nucleosynthesis stellar rotation is also an essential prerequisite for the occurrence of
gamma ray bursts in this book the author thoroughly examines the basic mechanical and thermal effects of rotation
their influence on mass loss by stellar winds the effects of differential rotation and its associated instabilities the
relation with magnetic  fields  and the evolution of  the internal  and surface rotation further  he discusses  the
numerous  observational  signatures  of  rotational  effects  obtained  from  spectroscopy  and  interferometric
observations as well as from chemical abundance determinations helioseismology and asteroseismology etc on an
introductory level this book presents in a didactical way the basic concepts of stellar structure and evolution in track
1 chapters the other more specialized chapters form an advanced course on the graduate level and will further serve
as a valuable reference work for professional astrophysicists
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