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LaterStar Formation in the Interstellar
MediumTurbulence and Magnetic Fields in
AstrophysicsAnalytical and Numerical Methods for
Wave Propagation in Fluid MediaMagnetic fields in the
universe IICoherent Processes in Nonlinear Media

Magnetic Fields in Diffuse Media
There is a great deal of current research into wave
propagation in random media, in such fields as
applied mathematics, acoustics, optics, materials
science, atomic physics and geophysics. This book
provides accurate theoretical and practical
introductions at research level to topics such as:
localization of waves, band gap materials, random
matrices, dielectric media, laser cooled atoms, wave
scattering from rough surfaces, randomly layered
media, seismic waves and imaging the earth.

MHD Turbulence
Diffuse Waves in Complex Media
The reference work on astrophysics to provide a
comprehensive introduction to the physics of
Interstellar Matter. The objective of the book is to
show how physics can be applied to the
understanding and diagnosis of the phase structure,
the physical conditions and the chemical make-up
and evolution of the interstellar medium. Unlike other
textbooks in the field, here a more systematic
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approach has been adopted based on the authors'
lecture course experience. It is aimed primarily at
those undertaking post-graduate courses, or those
doing advanced projects as part of honours
undergraduate courses in physics or astrophysics.

Solar Photosphere: Structure,
Convection, and Magnetic Fields
Magnetism, when extended beyond normal
frameworks into cosmic space is characterized by an
enormous spatial scale. Because of their large sizes
the nature of magnets such as the Earth and the Sun
is entirely different from the nature of a horseshoe
magnet. The source of cosmic magnetism is
associated with the hydrodynamic motions of a highly
conductive medium. In this aspect, cosmic magnets
resemble a dynamo. However, currents in the dynamo
flow along properly ordered wires, while chaotic,
turbulent motions are dominant inside stars and liquid
planetary cores. This makes more intriguing and
surprising the fact that these motions maintain a
regular magnetic field. Maintenance of magnetic
fields is even more impressive in huge magnets, i.e.
galaxies. In fact, we are living inside a giant dynamo
machine, the Milky Way galaxy. Although the idea of
the global magnetic field of our Galaxy was clearly
proposed almost 40 years ago, firm observational
evidence and definite theoretical concepts of galactic
magnetism have been developed only in the last
decade. This book is the first attempt at a full and
consistent presentation of this problem. We discuss
both theoretical views on the origin of galactic
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magnetism and the methods of observational study.
Previous discussions were on the level of review
articles or separate chapters in monographs devoted
to cosmic magnetic fields (see, e.g., H. K. Moffatt,
1978, E. N. Parker, 1979 and Zeldovich et aI., 1983).

Galactic and Intergalactic Magnetic
Fields
Presents two essays commemorating Werner
Heisenberg's 100th birthday, which are
complemented by a short and nicely illustrated
biographical note in the appendix. In the second part,
the reader will find a spectrum of articles devoted to
important developments in central areas of research
by authors are outstanding scientists. Contributions
on modern developments by eminent physicists such
as Anton Zeilinger, Julius Weiss, Elliott Lieb, Michael
Peskin, Jürg Frölich, Alan Watson, and others.

Imaging of tissue-like media with diffuse
light
Where do most stars (and the planetary systems that
surround them) in the Milky Way form? What
determines whether a young star cluster remains
bound (such as an open or globular cluster), or
disperses to join the field stars in the disc of the
Galaxy? These questions not only impact
understanding of the origins of stars and planetary
systems like our own (and the potential for life to
emerge that they represent), but also galaxy
formation and evolution, and ultimately the story of
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star formation over cosmic time in the Universe. This
volume will help readers understand our current
views concerning the answers to these questions as
well as frame new questions that will be answered by
the European Space Agency's Gaia satellite that was
launched in late 2013. The book contains the
elaborated notes of lectures given at the 42nd SaasFee Advanced Course “Dynamics of Young Star
Clusters & Associations" by Cathie Clarke (University
of Cambridge) who presents the theory of star
formation and dynamical evolution of stellar systems,
Robert Mathieu (University of Wisconsin) who
discusses the kinematics of star clusters and
associations, and I. Neill Reid (S pace Telescope
Science Institute) who provides an overview of the
stellar populations in the Milky Way and speculates on
from whence came the Sun. As part of the Saas-Fee
Advanced Course Series, the book offers an in-depth
introduction to the field serving as a starting point for
Ph.D. research and as a reference work for
professional astrophysicists.

Kinematics and Dynamics of Diffuse
Astrophysical Media
This book contains review articles of most of the
topics addressed at the conf- ence on Simulations of
Magnetohydrodynamic turbulence in astrophysics:
recent achievements and perspectives which took
place from July 2 to 6, 2001 at the Institut Henri
Poincar ́e in Paris. We made the choice to publish
these lectures in a tutorial form so that they can be
read by a broad audience. As a result, this book does
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not give an exhaustive view of all the subjects
addressed during the conference. The main objective
of this workshop which gathered about 90 scientists
from di?erent ?elds, was to present and confront
recent results on the topic of t- bulence in magnetized
astrophysical environments. A second objective was
to discuss the latest generation of numerical codes,
such as those using adaptive mesh re?nement (AMR)
techniques. During a plenary discussion at the end of
the workshop discussions were held on several topics,
often at the heart of vivid controversies. Topics
included the timescale for the dissipation of magnetohydrodynamical (MHD) turbulence, the role of
boundary conditions, the characteristics of
imbalanced turbulence, the validity of the polytropic
approach to Alfv ́en waves support within interst- lar
clouds, the source of turbulence inside clouds devoid
of stellar activity, the timescale for star formation, the
Alfv ́en Mach number of interstellar gas motions, the
formation process for helical ?elds in the interstellar
medium. The impact of small upon large scales was
also discussed.

Information Bulletin
Cosmic Ray Diffusion in the Galaxy and
Diffuse Gamma Emission
A Pan-Chromatic View of Clusters of
Galaxies and the Large-Scale Structure
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Research of the interstellar medium (ISM) has been
advancing rapidly during the last 10 years, mainly
due to immensely improved observational facilities
and techniques in all wavelength ranges. We are now
able to investigate the ISM in external galaxies and
even the intergalactic and intracluster medium in
great detail. Increased spatial and spectral resolution
have provided us with a great deal of information on
the interstellar gas in its various phases, the magnetic
field and the cosmic rays, and of course, also the
stellar component, which is the driving agent of the
interstellar matter cycle. Since only fairly recently, a
sufficient amount of computing power has become
available to tackle these problems with some
prospect of obtaining a self-consistent picture of the
ISM, a major goal of this workshop was to bring
together observers and theoreticians sufficiently
close, so that intense discussions about the
necessities and desiderata of modelling the ISM could
be stimulated. Observers have shown in great detail
on this conference of what is seen on all scales of the
ISM, near and far, and what boundary conditions
would be appropriate for realistic models, and
theoreticians pointed out what assumptions and
simplifications their codes need, and how future
observations could test their models. As a first step
towards this goal, some self-consistent numerical
simulations with a minimum number of relevant
physical processes were also presented on this
meeting. There was wide agreement, that this
approach - to keep observers and theoreticians in
close contact and also in sometimes quite
controversial discussions - will bear fruitful results in
the near future.
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The Heliosphere in the Local Interstellar
Medium
TheinternationalconferenceHowdoestheGalaxywork?
Agalactictertulia rd th with Don Cox and Ron
Reynolds, was held during the week of 23 to 27 of
June 2003 in the marvelous city of Granada, Spain.
This week marked the beginningofoneofthehottestsu
mmersthatwehaveeverlived, butincontrast, the
meeting was one of the coolest events that we can
remember! First, it certainly
wasa?rstclassscienti?creunion, withanexcellent
program, talented speakers, and alive discussions in a
friendly atmosphere. Second, the whole event was
embedded in the passionate Andalucian way of life, a
true tertulia, well seasoned with tasty tapas and
perfectly marinated in cool and dry sherry wine. Third,
the celebration was framed by some of the most
beautiful settings thatonecanimagine;
weenjoyedthemagni?centsplendoroftheAlhambra,the
unique Muslim-Jewish-Christian ?avor of the Albaicin,
and the magical gipsy heartbeat of Sacromonte. Last
but not least, all discussions, whether they were durin
gthesessionsoratabartable,weresprinkledwiththechar
mandwitofthe twoguestsofhonor:
DonCoxandRonReynolds. Theideaofhavingascienti?c
feast to celebrate their 60th birthday in Granada was
actually conceived at a bar table in Seville, with
plenty of manzanilla at hand, a couple of summers
ago. That, perhaps, was the dif?cult part of the
project. The rest was relatively easy to achieve
because Don and Ron are not only remarkable
astronomers but they are also great human beings.
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Indeed, we had a very positive response from all
parties involved: every person we talked to was
enthusiastic about the celebration, and wanted to
give their own point of view in this tertulia.

Galactic and Intergalactic Magnetic
Fields
This book surveys analytical and numerical
techniques appropriate to the description of fluid
motion with an emphasis on the most widely used
techniques exhibiting the best performance.Analytical
and numerical solutions to hyperbolic systems of
wave equations are the primary focus of the book. In
addition, many interesting wave phenomena in fluids
are considered using examples such as acoustic
waves, the emission of air pollutants,
magnetohydrodynamic waves in the solar corona,
solar wind interaction with the planet venus, and ionacoustic solitons.

Cosmic Magnetism,
Since the discovery of the giant magnetoresistance
(GMR) effect in magnetic multilayers in 1988, a new
branch of physics and technology, called spinelectronics or spintronics, has emerged, where the
flow of electrical charge as well as the flow of electron
spin, the so-called "spin current", are manipulated
and controlled together. Recent progress in the
physics of magnetism and the application of spin
current has progressed in tandem with the
nanofabrication technology of magnets and the
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engineering of interfaces and thin films. This book is
intended to provide an introduction and guide to the
new physics and applications of spin current. The
emphasis is placed on the interaction between spin
and charge currents in magnetic nanostructures.

Astrophysics of the Diffuse Universe
Diffuse Matter from Star Forming
Regions to Active Galaxies
Proceedings
29th Plasmadynamics and Lasers
Conference
From the reviews: Astronomy and Astrophysics
Abstracts has appeared in semi-annual volumes since
1969 and it has already become one of the
fundamental publications in the fields of astronomy,
astrophysics and neighbouring sciences. It is the most
important English-language abstracting journal in the
mentioned branches. The abstracts are classified
under more than hundred subject categories, thus
permitting a quick survey of the whole extended
material. The AAA is a valuable and important
publication for all students and scientists working in
the fields of astronomy and related sciences. As such
it represents a necessary ingredient of any
astronomical library all over the world." Space
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Science Reviews #1 "Dividing the whole field plus
related subjects into 108 categories, each work is
numbered and most are accompanied by brief
abstracts. Fairly comprehensive cross-referencing
links relevant papers to more than one category, and
exhaustive author and subject indices are to be found
at the back, making the catalogues easy to use. The
series appears to be so complete in its coverage and
always less than a year out of date that I shall
certainly have to make a little more space on those
shelves for future volumes." The Observatory
Magazine #1

Astronomy and Astrophysics Monthly
Index
John Dyson has contributed to the study of the
hydrodynamic processes that govern a wide variety of
astrophysical sources which he has helped explain. In
this volume dedicated to him, introductory reviews to
a number of the key processes and to the sources
themselves are given by leading experts. The book
provides a coherent introduction to the astrophysics
of diffuse sources suitable for postgraduate students
and researchers in astrophysics.

How does the Galaxy work?
This Symposium, the first devoted entirely to the
measurement and the role of magnetic fields in the
non-solar Universe, was held in Heidelberg, on June
19-23, 1989. The meeting began with review talks on
magnetic phenomena near the solar photosphere,
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corona, and in stellar winds, since these nearby
"laboratories", studied for many years, provide much
of the prior knowl edge of magnetic effects in
astrophysical plasmas. The Symposium contained
presentations of considerable new work concerning
the role of magnetic fields in accretion disks, bipolar
outflows, and related magnetic phenomena in
molecular clouds and star forming regions. Both
observa tions and related theory of the large-scale
magnetic fields in the Milky Way were covered, in
addition to a session on the more general theme of
magnetohydrodynamics of galactic magnetic fields.
Dynamo mechanisms were discussed in considerable
detail. It was apparent that recent observational data
on polarized emission from external galaxies are now
of sufficiently high quality that meaningful tests of
large-scale field amplification, and of ideas on the
origin of galactic magnetic fields, can be undertaken.
Both new observations and numerical simulation work
were described in the context of active galaxy nuclei,
supernova remnants, radio source jets and extended
lobes, and also in the environment of galaxy clusters.
Recent large-scale computer simulations
incorporating magnetic fields in star formation, radio
source jets, and many other phenomena were
presented, and much of this was very new.

The Interstellar Medium
Magnetic Fields of Galaxies
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From Observations to Self-Consistent
Modelling of the ISM in Galaxies
Soviet Astronomy
The study of extraterrestrial magnetic fields is a
relatively new one, confirmation of the existance of
the first such field (that of our Sun) having come a s
late as 1908. In the past 30 years a great ammount of
knowledge has been accumulated on Cosmic
Magnetism, which has turned out to be a truly
fascinating topic for study. Percy Seymour's book is
the first to deal with the topic in a non-mathematical
way, and he offers a fine introduction to his subject.
The first three chapters consolidate our knowledge on
magnetism in general and the magnetic field of the
Earth, as well as discussing the reasons for studying
astronomy and cosmic magnetism in particular. The
remainder of the book is devoted to the main areas of
cosmic magnetism - solar, plantetary and
interplanetary fields, fields in stars and pulsars, fields
of the milky way and fields in other galaxies. Cosmic
Magnetism in an ideal book for sixth-formers and
undergraduates studying physics or astronomy and
will also appeal to amateur astronomers. as previous
work on this topic has been 'hidden' in specialised
academic journals.

SINS--small Ionized and Neutral
Structures in the Diffuse Interstellar
Medium
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Reviews in Modern Astronomy
Physics Briefs
While magnetic fields permeate the universe on all
scales, the present book is dedicated to their
investigation on the largest scales and affords a
balanced account of both theoretical and
observational aspects. Written as a set of advanced
lectures and tutorial reviews that lead up to the
forefront of research, this book offers both a modern
source of reference for the experienced researchers
as well as a high-level introductory text for
postgraduate students and nonspecialist researchers
working in related areas.

Proceedings of the Workshop Diffuse
Thermal and Relativistic Plasma in
Galaxy Clusters
The original work presented in this thesis constitutes
an important contribution to modern Cosmic Ray (CR)
physics, and comes during one of the most exciting
periods of this field. The first part introduces a new
numerical code (DRAGON) to model the CR
propagation in our Galaxy. The code is then used to
perform a combined analysis of CR data, making it
possible to determine their propagation properties
with unprecedented accuracy. The second part is
dedicated to a theoretical interpretation of the recent
crucial experimental results on cosmic electron and
positron spectra (PAMELA, Fermi-LAT experiments).
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Using the tools developed in the first part of the
thesis, the author convincingly argues for the
existence of a new spectral component, which could
arise either from local astrophysical sources, such as
pulsars, or from Dark Matter annihilation or decay.
This thesis is a highly advanced work; the methods,
analysis and results are clearly and carefully
presented. This work is set to become an important
reference document for any future work in this area.

Planetary Interiors
This course-tested textbook conveys the
fundamentals of magnetic fields and relativistic
plasma in diffuse cosmic media, with a primary focus
on phenomena that have been observed at different
wavelengths. Theoretical concepts are addressed
wherever necessary, with derivations presented in
sufficient detail to be generally accessible. In the first
few chapters the authors present an introduction to
various astrophysical phenomena related to cosmic
magnetism, with scales ranging from molecular
clouds in star-forming regions and supernova
remnants in the Milky Way, to clusters of galaxies.
Later chapters address the role of magnetic fields in
the evolution of the interstellar medium, galaxies and
galaxy clusters. The book is intended for advanced
undergraduate and postgraduate students in
astronomy and physics and will serve as an entry
point for those starting their first research projects in
the field.

Dynamics of Young Star Clusters and
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Associations
This volume gives a comprehensive and integrated
overview of current knowledge about the local
interstellar medium (LISM) surrounding our
heliosphere (HS). It is the result of the first workshop
at ISSI, where both space physicists and astronomers
presented and discussed their views on the density,
velocity, temperature, composition, and morphology
of the LISM and how it interacts with the HS. The
volume is unique in its combination of data obtained
by remote UV, EUV, and X-ray observations outside
the HS with in situ observations of interstellar atoms,
ions, and dust inside the HS. It thus demonstrates a
new synergy between these two communities. The
book is intended to provide active researchers in
space physics and in astronomy with an up-to-date
status report of its topic, and also to furnish the
advanced graduate student with introductory material
into the field.

Spin Current
Fundamental Physics — Heisenberg and
Beyond
Describing interstellar matter in our galaxy in all of its
various forms, this book also considers the physical
and chemical processes that are occurring within this
matter. The first seven chapters present the various
components making up the interstellar matter and
detail the ways that we are able to study them. The
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following seven chapters are devoted to the physical,
chemical and dynamical processes that control the
behaviour of interstellar matter. These include the
instabilities and cloud collapse processes that lead to
the formation of stars. The last chapter summarizes
the transformations that can occur between the
different phases of the interstellar medium.
Emphasizing methods over results, The Interstellar
Medium is written for graduate students, for young
astronomers, and also for any researchers who have
developed an interest in the interstellar medium.

Astronomy and Astrophysics Abstracts
Cosmic Magnetic Fields
The reviews presented in this volume cover a huge
range of cluster of galaxies topics. Readers will find
the book essential reading on subjects such as the
physics of the ICM gas, the internal cluster dynamics,
and the detection of clusters using different
observational techniques. The expert chapter authors
also cover the huge advances being made in
analytical or numerical modeling of clusters, weak
and strong lensing effects, and the large scale
structure as traced by clusters.

Astronomy and Astrophysics
This volume presents the current knowledge of
magnetic fields in diffuse astrophysical media.
Starting with an overview of 21st century
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instrumentation to observe astrophysical magnetic
fields, the chapters cover observational techniques,
origin of magnetic fields, magnetic turbulence, basic
processes in magnetized fluids, the role of magnetic
fields for cosmic rays, in the interstellar medium and
for star formation. Written by a group of leading
experts the book represents an excellent overview of
the field. Nonspecialists will find sufficient background
to enter the field and be able to appreciate the state
of the art.

The Initial Mass Function 50 Years Later
Theideatocelebrate50yearsoftheSalpeterIMFoccurredd
uringtherecent IAU General Assembly in Sydney,
Australia. Indeed, it was from Australia that in July
1954 Ed Salpeter submitted his famous paper "The
Luminosity Function and Stellar Evolution" with the rst
derivation of the empirical stellar IMF. This
contribution was to become one of the most famous
astrophysics papers of the last 50 years. Here, Ed
Salpeter introduced the terms "original mass
function" and "original luminosity function", and
estimated the pro- bility for the creation of stars of
given mass at a particular time, now known as the
"Salpeter Initial Mass Function", or IMF. The paper was
written at the Australian National University in
Canberra on leave of absence from Cornell University
(USA) and was published in 1955 as 7 page note in
the Astroph- ical Journal Vol. 121, page 161. To
celabrate the 50th anniversary of the IMF, along with
Ed Salpeter’s 80th birthday, we have organized a
special meeting that brought together scientists
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involved in the empirical determination of this
fundamental quantity in a va- ety of astrophysical
contexts and other scientists fascinated by the deep
imp- cations of the IMF on star formation theories, on
the physical conditions of the gas before and after
star formation, and on galactic evolution and
cosmology. The meeting took place in one of the most
beautiful spots of the Tuscan countryside, far from the
noise and haste of everyday life.

Star Formation in the Interstellar
Medium
Turbulence and Magnetic Fields in
Astrophysics
Analytical and Numerical Methods for
Wave Propagation in Fluid Media
Magnetic fields in the universe II
Proceedings of the 138th Symposium of the
International Astronomical Union, held in Kiev,
U.S.S.R., May 15-20, 1989

Coherent Processes in Nonlinear Media
The area of diffuse astrophysical media is enormous
and ranges over circum stellar to extragalactic scales.
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The physical conditions can vary from cool dusty
gases to collections of relativistic particles. Flows in
such media are set up by en ergy and momentum
injection from winds, jets and explosions. The study of
these phenomena involves physics, chemistry and,
inevitably, hydrodynamics. One of the most important
aspects of this study is the ever increasing overlap
between theory and observation. Indeed, it can be
argued that the only way to really understand these
complex flows which can never be duplicated under
terrestrial conditions, is to encourage this overlap,
and this was one major aim of this Conference.
Because of the long theoretical and observational
association of the Manchester Group with this general
area, Manchester seemed an appropriate venue for
this Con ference. But in fact this long association and
the actual year of the Conference are connected. In
1951 Franz Kahn joined the Astronomy Department at
Manchester University and immediately the study of
diffuse media, particularly the hydrody namic aspects,
commenced and has flourished ever since. Franz
became Head of the Astronomy Department in 1981
following the retirement of Professor Z. Kopal, who
founded the Department and was instrumental in
attracting Franz to it. In 1993, Franz retired from this
position and a most serendipidous coincidence was
his election to the Royal Society announced shortly
before the Conference.
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