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A thoroughly revised third edition, covering recent
advances in the field and including an updated catalogue
of all known pulsars.
Offering practical advice on a range of wavelengths, this
highly accessible and self-contained book presents a broad
overview of astronomical instrumentation, techniques, and
tools. Drawing on the notes and lessons of the authors’
established graduate course, the text reviews basic
concepts in astrophysics, spectroscopy, and signal
analysis. It includes illustrative problems and case studies
and aims to provide readers with a toolbox for
observational capabilities across the electromagnetic
spectrum and the knowledge to understand which tools
are best suited to different observations. It is an ideal
guide for undergraduates and graduates studying
astronomy. Features: Presents a self-contained account of
a highly complex subject. Offers practical advice and
instruction on a wide range of wavelengths and tools.
Includes case studies and problems for further learning
opportunities.
Semiannual, with semiannual and annual indexes.
References to all scientific and technical literature coming
from DOE, its laboratories, energy centers, and
contractors. Includes all works deriving from DOE, other
related government-sponsored information, and foreign
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nonnuclear information. Arranged under 39 categories,
e.g., Biomedical sciences, basic studies; Biomedical
sciences, applied studies; Health and safety; and Fusion
energy. Entry gives bibliographical information and
abstract. Corporate, author, subject, report number
indexes.
A wide range of topics are covered, ranging from
supernovae to active galactic nuclei, cosmic gamma rays
to neutrinos and dark matter. The basic emphasis is on
physics / astrophysics and experimental / observational
techniques, scientific implications of current results, and
prospects for future advances. The fields surveyed are in
rapid development and the exploration of our high energy
universe is proceeding rapidly, with exciting new
discoveries. What unifies much of the new data is the idea
of particle acceleration to enormous energies and the
subsequent interactions of the particles with the local
medium. It this focus that makes the book both timely and
an important contribution to the field.
The Special Theory of Relativity
Statistical and Quantum Approaches
Developing Basic Space Science World-Wide
An Introduction to Radio Astronomy
Galactic and Intergalactic Magnetic Fields
Modern electrodynamics in different media is a
wide branch of electrodynamics which combines
the exact theory of electromagnetic fields in the
presence of electric charges and currents with
statistical description of these fields in gases,
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plasmas, liquids and solids; dielectrics,
conductors and superconductors. It is widely used
in physics and in other natural sciences (such as
astrophysics and geophysics, biophysics, ecology
and evolution of terrestrial climate), and in
various technological applications (radio
electronics, technology of artificial materials,
laser-based technological processes, propagation
of bunches of charges particles, linear and
nonlinear electromagnetic waves, etc.).
Electrodynamics of matter is based on the exact
fundamental (microscopic) electrodynamics but is
supplemented with specific descriptions of
electromagnetic fields in various media using the
methods of statistical physics, quantum
mechanics, physics of condensed matter
(including theory of superconductivity), physical
kinetics and plasma physics. This book presents
in one unique volume a systematic description of
the main electrodynamic phenomena in matter: A large variety of theoretical approaches used in
describing various media - Numerous important
manifestations of electrodynamics in matter
(magnetic materials, superconductivity, magnetic
hydrodynamics, holography, radiation in crystals,
solitons, etc.) - A description of the applications
used in different branches of physics and many
other fields of natural sciences - Describes the
whole complexity of electrodynamics in matter
including material at different levels. - Oriented
towards 3-4 year bachelors, masters, and PhD
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students, as well as lectures, and engineers and
scientists working in the field. - The reader will
need a basic knowledge of general physics, higher
mathematics, classical mechanics and
microscopic (fundamental) electrodynamics at
the standard university level - All examples and
problems are described in detail in the text to
help the reader learn how to solve problems Advanced problems are marked with one asterisk,
and the most advanced ones with two asterisks.
Some problems are recommended to be solved
first, and are are marked by filled dots; they are
more general and important or contain results
used in other problems.
This book is the first to provide students and
researchers in the field of astrophysical jets with
a comprehensive and up-to-date account of
current research. An important feature of the
book is that it combines discussions of both
extragalactic and Galactic jets. There are ten
chapters, authored by fourteen active
researchers, each of whom is an expert on their
chosen topic, and the book has been edited to
provide a cohesive account of this field of study.
This is the first volume to integrate studies of jets
on all length scales. It will be an important
textbook for graduate students, and a valuable
reference source for researchers in many areas of
extragalactic and Galactic astronomy. It will also
be of interest to plasma physicists and space
scientists.
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? 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.
Inverse Compton conversion has been proposed
as an alternative to the bremsstrahlung
conversion process as a method of transforming
the kinetic energy of an electron beam into a
directed beam of photons. An electron beam with
incident electron kinetic energy E{sub o} enters a
volume of dimension L containing a photon gas,
which is characterized by a blackbody
temperature E{sub bb} and a density [rho]{sub
{gamma}}. The electrons will inverse-Compton
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scatter with individual photons in the photon gas.
In this process, energy is transferred to the
photons, which are then emitted in the forward
direction. The resultant photon beam could be
used to deliver a radiation dose to a distant
target. This report discusses the theoretical
formulation of the problem, presents sample
results, and describes the computer code
developed to analyze this concept.
Literature 1983, Part 1
Symposium
Electromagnetic Phenomena in Matter
Comments on Astrophysics
The Physics of Non-Thermal Radio Sources

Gamma-ray bursts (GRBs) are the most luminous
explosions in the universe, which within seconds
release energy comparable to what the Sun releases
in its entire lifetime. The field of GRBs has
developed rapidly and matured over the past
decades. Written by a leading researcher, this text
presents a thorough treatment of every aspect of the
physics of GRBs. It starts with an overview of the
field and an introduction to GRB phenomenology.
After laying out the basics of relativity, relativistic
shocks, and leptonic and hadronic radiation
processes, the volume covers all topics related to
GRBs, including a general theoretical framework,
afterglow and prompt emission models, progenitor,
central engine, multi-messenger aspects (cosmic
rays, neutrinos, and gravitational waves),
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cosmological connections, and broader impacts on
fundamental physics and astrobiology. It is suitable
for advanced undergraduates, graduate students,
and experienced researchers in the field of GRBs
and high-energy astrophysics in general.
Astronomy and Astrophysics Abstracts aims to
present a comprehensive documen tation of the
literature concerning all aspects of astronomy,
astrophysics, and their border fields. It is devoted to
the recording, summarizing, and indexing of the
relevant publications throughout the world.
Astronomy and Astrophysics Abstracts is prepared
by a special department of the Astronomisches
Rechen-Institut under the auspices of the
International Astronomical Union. Volume 33 records
literature published in 1983 and received before
August 1, 1983. Some older documents which we
received late and which are not surveyed in earlier
volumes are included too. We acknowledge with
thanks contributions of our colleagues all over the
world. We also express our gratitude to all
organizations, observatories, and publishers which
provide us with complimentary copies of their
publications. Starting with Volume 33, all the
recording, correction, and data processing work was
done by means of computers. The recording was
done by our technical staff members Ms. Helga
Ballmann, Ms. Mona El-Choura, Ms. Monika Kohl,
and Ms. Sylvia Matyssek. Mr. Martin Schlotelburg
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and Mr. Ulrich Uberall supported our task by careful
proofreading. It is a pleasure to thank them all for
their encouragement. Heidelberg, September 1983
The Editors Contents Introduction . . . . . . . . . . . . 1
Concordance Relation: ICSU-AB-AAA 3
Abbreviations 10 Periodicals, Proceedings, Books,
Activities 001 Periodicals . . . . . . . . . . . 15 002
Bibliographical Publications, Documentation,
Catalogues, Atlases 47 003 Books ...... . 51 004
History of Astronomy 58 005 Biography . . 64 006
Personal Notes 65 007 Obituaries . . .
"Astronomy and Astrophysics Abstracts" appearing
twice a year has become oneof the fundamental
publications in the fields of astronomy, astrophysics
andneighbouring sciences. It is the most important
English-language abstracting journal in the
mentioned branches. The abstracts are classified
under more than a 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.
Over the last half century we have witnessed
tremendous progress in the production of highquality photons by electrons in accelerators. This
dramatic evolution has seen four generations of
accelerators as photon sources. The 1st generation
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used the electron storage rings built primarily for
high-energy physics experiments, and the
synchrotron radiation from the bending magnets was
used parasitically. The 2nd generation involved rings
dedicated to synchrotron radiation applications, with
the radiation again from the bending magnets. The
3rd generation, currently the workhorse of these
photon sources, is dedicated advanced storage rings
that employ not only bending magnets but also
insertion devices (wigglers and undulators) as the
source of the radiation. The 4th generation, which is
now entering operation, is photon sources based on
the free electron laser (FEL), an invention made in
the early 1970s. Each generation yielded growths in
brightness and time resolution that were
unimaginable just a few years earlier. In particular,
the progression from the 3rd to 4th generation is a
true revolution; the peak brilliance of coherent soft
and hard x-rays has increased by 7-10 orders of
magnitude, and the image resolution has reached
the angstrom (1 Å = 10-10 meters) and femtosecond (1 fs = 10-15 second) scales. These
impressive capabilities have fostered fundamental
scientific advances and led to an explosion of
numerous possibilities in many important research
areas including material science, chemistry,
molecular biology and the life sciences. Even more
remarkably, this field of photon source invention and
development shows no signs of slowing down.
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Studies have already been started on the next
generation of x-ray sources, which would have a
time resolution in the atto-second (1 as = 10-18
second) regime, comparable to the time of electron
motion inside atoms. It can be fully expected that
these photon sources will stand out among the most
powerful future science research tools. The physics
community as well as the entire scientific community
will hear of many pioneering and groundbreaking
research results using these sources in the coming
years. This volume contains fifteen articles, all
written by leading scientists in their respective fields.
It is aimed at the designers, builders and users of
accelerator-based photon sources as well as general
audience who are interested in this topic.
Contents:Invention of the Free Electron Laser (J M J
Madey)Photon Science at Accelerator-Based Light
Sources (J R Schneider)Electromagnetic Radiation
in Accelerator Physics (G Stupakov)Storage Ring
Light Sources (Z T Zhao)Low-Gain Free Electron
Lasers (N Vinokurov)Soft and Hard X-Ray SASE
Free Electron Lasers (S Schreiber)Energy Recovery
Linacs for Light Sources (R Hajima)Compton
Sources of Electromagnetic Radiation (G A Krafft &
G Priebe)Accelerator-Based Sources of Infrared and
Terahertz Radiation (A-S Müller)The Next
Generation of X-Ray Sources (C
Pellegrini)Undulators and Other Insertion Devices (E
Levichev & N Vinokurov)High Performance Electron
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Injectors (M Ferrario & T Shintake)Electron-BeamBased Sources of Ultra-Short X-Ray Pulses (A
Zholents)The Large Hadron Collider from
Conception to Commissioning: A Personal
Recollection (L Evans)G I Budker: Brilliant Physicist,
Great Scientific Leader (A N Skrinsky) Readership:
Physicists and engineers in accelerator science.
Keywords:Free Electron Laser;Photon
Sources;Hadron Colliders;Light
Sources;Electromagnetic Radiation
Radiative Processes in High Energy Astrophysics
International Series in Natural Philosophy
The Physics of Gamma-Ray Bursts
Literature 1992, Part 1
Issues in Astronomy and Astrophysics: 2011 Edition
Nuclear Structure covers material usually
discussed in courses about nuclear structure.
The presentation, although recommends and not
necessarily requires the reader to have some
knowledge of introductory nuclear physics at an
elementary or undergraduate level, requires a
good knowledge of the elements of quantum
mechanics, including an introduction to Dirac
theory. The text covers topics such as nucleonnucleon forces, the boson-exchange model, highenergy electron scattering, and the single
particle shell model. Also covered are topics
such as single-particle potentials, spin-orbit
interactions, the individual-particle model, states
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of different nuclei, electromagnetic interactions
with nuclei, and beta-decay. The book is
recommended for nuclear physics students who
have background knowledge on nuclear
structure and would like to know more about the
topic.
This book grew out of the author’s notes from
his course on Radiative Processes in High
Energy Astrophysics. The course provides
fundamental definitions of radiative processes
and serves as a brief introduction to
Bremsstrahlung and black body emission,
relativistic beaming, synchrotron emission and
absorption, Compton scattering, synchrotron
self-compton emission, pair creation and
emission. The final chapter discusses the
observed features of Active Galactic Nuclei and
their interpretation based on the radiative
processes presented in the book. Written in an
informal style, this book will guide students
through their first encounter with high-energy
astrophysics.
This book offers a comprehensive, universitylevel introduction to Einstein’s Special Theory of
Relativity. In addition to the purely theoretical
aspect, emphasis is also given to its historical
development as well as to the experiments that
preceded the theory and those performed in
order to test its validity.The main body of the
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book consists of chapters on Relativistic
Kinematics and Dynamics and their applications,
Optics and Electromagnetism. These could be
covered in a one-semester course. A more
advanced course might include the subjects
examined in the other chapters of the book and
its appendices.As a textbook, it has some unique
characteristics: It provides detailed proofs of the
theorems, offers abundant figures and discusses
numerous examples. It also includes a number of
problems for readers to solve, the complete
solutions of which are given at the end of the
book.It is primarily intended for use by university
students of physics, mathematics and
engineering. However, as the mathematics
needed is of an upper-intermediate level, the
book will also appeal to a more general
readership.
Text for back cover page. Bright Hole Cosmos
invites you to replace the Big Bang paradigm of
a unique cosmic origin and expansion by multibang expansions followed by contractions within
a permanent cosmic recycling of all
electronuclear material. The progenitors of stars
and galaxies are found in expanding shells
colliding with their neighbours along dynamic
common walls which are home to groups of
galaxies that will in turn migrate to clusters.
Large clusters end up in the crushing
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gravitational claws of giant black holes whose
final compacted destiny is a maxi-bang event,
the birth of a new expanding bubble. A new
method is presented to compute galactic rotation
velocities from Doppler shift field data whereby
Newtonian dynamics is adapted and applied to
point-like corrections on a disk. The Standard
Model of electronuclear particles is introduced
with a questioning on the speed of gravity and
the Planck units where a mare incognitum is
found.
A Student’s Guide to Particle Physics and
Cosmology
Flare Stars
Reprint
Reviews of Accelerator Science and Technology
Nuclear Science Abstracts
Quasars and active galaxies are the most
powerful emitters of radiation in the
universe. Modern radio telescope arrays
have shown that the ultimate energy
source resides in the central few parsecs
of the galactic nucleus, and powers the
emitting regions by way of two oppositelydirected relativistic jets of energy. This
volume presents the latest observations
and theories of these remarkable objects.
Topics discussed include superluminal
motions, the physics of jets and shock
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fronts in jets, related optical
observations, and cosmic evolution.
Particular attention is given to the
"unified theories," which attempt to show
that many of the phenomena in powerful
extragalactic objects are different
aspects of a single, basic mechanism; the
main difference in their appearance is a
result of their different orientation with
respect to the observer.
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 starforming 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
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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.
This AGN textbook includes phenomena
based on new results in the X-Ray
domain from new telescopes such as
Chandra and XMM Newton not
mentioned in any other book.
Furthermore, it considers also the Fermi
Gamma Ray Space Telescope with its
revolutionary advances of unprecedented
sensitivity, field of view and all-sky
monitoring. Those and other new
developments as well as simulations of
AGN merging events and formations,
enabled through latest super-computing
capabilities. The book gives an overview
on the current knowledge of the Active
Galacitc Nuclei phenomenon. The
spectral energy distribution will be
discussed, pointing out what can be
observed in different wavebands and with
different physical models. Furthermore,
the authors discuss the AGN with respect
to its environment, host galaxy, feedback
in galaxy clusters, etc. and finally the
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cosmological evolution of the AGN
phenomenon.
Inverse Compton scattering is a method
to produce very high frequency photon
beam. However, the production
mechanism can also be viewed as a
undulator emission. This is because the
electron sees electric and magnetic fields
of the incident laser beam and is driven
into transverse oscillatory motion in
exactly the same way when the electron
passes through a undulator consisting of
alternating magnetic field. This note
gives a detailed examination of the
similarity about the two views.
Equivalent undulator parameters are
derived for the incident laser beam, as
well as the differential cross section of
photon emission.
Series A.
From the Central Black Hole to the
Galactic Environment
Foundations, Theory, Verification,
Applications
Volume 3: Accelerators as Photon
Sources
Lectures in High-energy Astrophysics
Issues in Astronomy and Astrophysics / 2011 Edition is a
ScholarlyEditions™ eBook that delivers timely,
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authoritative, and comprehensive information about
Astronomy and Astrophysics. The editors have built
Issues in Astronomy and Astrophysics: 2011 Edition on
the vast information databases of ScholarlyNews.™ You
can expect the information about Astronomy and
Astrophysics in this eBook to be deeper than what you
can access anywhere else, as well as consistently
reliable, authoritative, informed, and relevant. The
content of Issues in Astronomy and Astrophysics: 2011
Edition has been produced by the world’s leading
scientists, engineers, analysts, research institutions, and
companies. All of the content is from peer-reviewed
sources, and all of it is written, assembled, and edited by
the editors at ScholarlyEditions™ and available
exclusively from us. You now have a source you can cite
with authority, confidence, and credibility. More
information is available at
http://www.ScholarlyEditions.com/.
This book provides a comprehensive and instructive
coverage of particle physics in the early universe, in a
logical way. It starts from the thermal history of the
universe by investigating some of the main arguments
such as Big Bang nucleosynthesis, the cosmic
microwave background (CMB) and the inflation, before
treating in details the direct and indirect detection of dark
matter and then some aspects of the physics of neutrino.
Following, it describes possible candidates for dark
matter and its interactions. The book is targeted at
theoretical physicists who deal with particle physics in
the universe, dark matter detection and astrophysical
constraints, and at particle physicists who are interested
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in models of inflation or reheating. This book offers also
material for astrophysicists who work with quantum field
theory computations. All that is useful to compute any
physical process is included: mathematical tables, all the
needed functions for the thermodynamics of early
universe and Feynman rules. In light of this, this book
acts as a crossroad between astrophysics, particle
physics and cosmology.
This is the first comprehensive treatment of active
galactic nuclei--the cosmic powerhouses at the core of
many distant galaxies. The term active galactic nuclei
refers to quasars, radio galaxies, Seyfert galaxies,
blazars, and related objects, all of which are believed to
share a similar central engine--a supermassive black
hole many times the mass of the Sun. Astrophysicists
have studied these phenomena for the past several
decades and have begun to develop a consensus about
many of their properties and internal mechanisms. Julian
Krolik, one of the world's leading authorities on the
subject, sums up leading ideas from across the entire
range of research, making this book an invaluable
resource for astronomers, physicists interested in
applications of the theory of gravitation, and graduate
students. Krolik begins by addressing basic questions
about active galactic nuclei: What are they? How can
they be found? How do they evolve? He assesses the
evidence for massive black holes and considers how
they generate power by accretion. He discusses X-ray
and g-ray emission, radio emission and jets, emission
and absorption lines, anisotropic appearance, and the
relationship between an active nucleus and its host
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galaxy. He explores the mysteries of what ignites, fuels,
and extinguishes active galactic nuclei, and concludes
with a general review of where the field now stands. The
book is unique in paying careful attention to relevant
physics as well as astronomy, reflecting in part the
importance of general relativity to understanding active
galactic nuclei. Clear, authoritative, and detailed, this is
crucial reading for anyone interested in one of the most
dynamic areas of astrophysics today.
Multibang Cosmos invites you to replace the big bang
paradigm of a mysterious and unique cosmic origin and
expansion by the observed local multibang expansions
within a permanent cosmic recycling of all electronuclear
material. The progenitors of stars and galaxies are found
in expanding shells colliding with their neighbors along
dynamic common walls that are home to groups of
galaxies that will in turn migrate to clusters. Large
clusters end up in the crushing gravitational claws of
giant black holes whose final compacted destiny is a
local maxibang event—the birth of a new expanding
bubble. A new method is presented to compute galactic
rotation velocities from Doppler shift field data whereby
Newtonian dynamics is adopted and applied to point-like
corrections on a disk or a stack of disks where velocities
differ strongly from those from a sphere. The model is
applied to calculate the corrected mass of four typical
galaxies wherein dark matter is repelled. It is extended to
a number of low- and high-surface-brightness galaxies
for comparison. Corrections for linear large-scale cosmic
features are briefly presented. The Standard Model of
electronuclear particles is introduced by questioning the
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speed of gravity and the unknown parameter extensions
toward the Planck units where a mare incognitum is
found with a new hypothetical black force acting against
the collapse of black holes.
Pulsar Astronomy
Nuclear Structure
Bright Hole Cosmos
Physical Principles of Astronomical Instrumentation
Inverse Compton Conversion. Final Report
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 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.
Flare Stars covers the significant progress in
photoelectric, photographic, and spectral observations of
flare stars. Flare star is a variable star that can undergo
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unpredictable dramatic increases in brightness for a few
minutes believed to be due to extremely intense flares.
This book is composed of 16 chapters and begins with
an overview of flare stars and the hypothesis of infrared
photon transformation. The succeeding chapters deal
with the inverse Compton Effect, X-ray radiation and the
theory of the transition radiation and its importance to the
T Tauri type stars and peculiar objects. These topics are
followed by analysis of the photometric and colorimetric
flare data based on the fast-electron hypothesis. Other
chapters consider the theory of the chromophore of flare
stars and the general laws for the behavior of flare stars
in stellar association and for T Tauri type stars. The
remaining chapters explore the observational data that
have shed light on the problems of radio emission and
flare dynamics. These chapters also describe the great
cosmogonic importance of stellar flares, particularly for
understanding the nature and the true character of
energy sources within the stars. This book will be of
great value to astronomers and researchers.
Lectures by prestigious astrophysics researchers given
at the XII Canary Islands Winter School of Astrophysics.
Each generation yielded growths in brightness and time
resolution that were unimaginable just a few years
earlier. In particular, the progression from the 3rd to 4th
generation is a true revolution; the peak brilliance of
coherent soft and hard x-rays has increased by 7-10
orders of magnitude, and the image resolution has
reached the angstrom (1 [symbol] = 10-10 meters) and
femto-second (1 fs = 10-15 second) scales. These
impressive capabilities have fostered fundamental
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scientific advances and led to an explosion of numerous
possibilities in many important research areas including
material science, chemistry, molecular biology and the
life sciences. Even more remarkably, this field of photon
source invention and development shows no signs of
slowing down. Studies have already been started on the
next generation of x-ray sources, which would have a
time resolution in the atto-second (1 as = 10-18 second)
regime, comparable to the time of electron motion inside
atoms.
Astrophysical Sources of High Energy Particles and
Radiation
Particles in the Dark Universe
And Multi-Bang Dynamics
Proceedings of the NATO Advance Study Institute held
in Urbino, Italy, June 29—July 13,1975
Reviews of Accelerator Science and Technology Volume 3

Interest in the problem of interaction between radiation
and astrophysical plasmas arose decades ago. Initially,
this was closely related to the discovery of radio emission
from the Sun and Galaxy which alerted theoretical radio
astronomers to the problem of the origin of extraterrestrial radio emission. It has been found that the
observed radio emission from cosmic sources is generated
by virtue of the mechanisms which work mainly in plasma
(an ionized gas). Recently, the theory of generation and
propagation of radiation in astrophysical plasmas has
outgrown its parent domain of theoretical radio
astronomy and is being successfully applied to other
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fields, such as high-energy astrophysics. General results
obtained in this field may also help to better understand
the complicated phenomena in laboratory plasmas on the
Earth. At the same time, analysis of interaction between
radiation and astrophysical plasmas under extreme
conditions (strong magnetic fields of white dwarfs and
neutron stars or strong gravitational fields in the vicinity
of black holes) stimulates the development of plasma
physics as a whole. In fact, the physics of plasma under
extreme conditions in space is a new branch of
fundamental science. The monograph contains the
description of physical processes involved in interaction
between radiation and astrophysical plasmas. It
comprises the reasonable minimum necessary for
understanding the emission and propagation of
electromagnetic waves in astrophysical plasmas; without
this minimum one could not succeed in interpreting the
results of a number of astronomical observations.
Audience: This monograph will be useful for graduate
and post-graduate students and young scientists as a
textbook on plasma astrophysics and the issues of plasma
physics dealing with radiation. At the same time, the book
can be used by specialists on astrophysics, radio
astronomy and plasma physics.
Astronomy and Astrophysics Abstracts is devoted to the
recording, summarizing and indexing of astronomical
publications throughout the world. Two volumes are
scheduled to appear per year. Volume 67 records 10,903
papers covering besides the classical fields of astronomy
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and astrophysics such matters as space flights related to
astronomy, lunar and planetary probes and satellites,
meteorites and interplanetary matter, X rays and cosmic
rays, quasars and pulsars. The abstracts are classified
under more than one hundred subject categories thus
permitting quick surveying of the bulk of material
published on the same topic within six months. For
instance, this volume records 119 papers on minor
planets, 155 papers on supernovae, and 554 papers on
cosmology.
by the completion of large aperture synthesis radio
telescopes, which have permitted a detailed mapping of
radio sources, and by the development of very long baseline interferometry (VLBI), with 4 3 resolutions down to
10- - 10- arc sec, which for the first time has rendered
possible radio investigations of the structures of the very
compact radio sources found in galactic nuclei and
quasars. The observations obtained with this new
instrumentation, combined with the work in the optical,
infrared and X-ray domain, have made great strides in
recent years toward improved testing of radio source
models. We feel that the material presented at the Institute
represents a rather complete and comprehensive coverage
of the present status of studies of non-thermal radio
sources, though one is aware of rapid developments in
this field of research. The various aspects of this exciting
subject were covered in a series of lectures, pre sented in
this volume, totaling 44 hours and in 14 topical seminars
given by the participants. I wish to express my gratitude to
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the Scientific Affairs Divi sion of the North Atlantic Treaty
Organization for the generous support given to the
course. Sincere thanks are also due to Mr. L. Baldeschi
for helping with the organization of the meeting and for
drawing a number of figures contained in this volume; to
Mrs. B. Mandel for the patient typing and help in the
editing; and to Mr. R. Primavera for the photographic
reproduction of part of the figures.
Volumes A and B
Beams and Jets in Astrophysics
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The Equivalence of Inverse Compton Scattering and the
Undulator Concept
Parsec-Scale Radio Jets
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