Cambridge University Press

978-1-107-03019-0 - Accretion Processes in Astrophysics: XXI Canary Islands Winter School of Astrophysics
Edited by Ignacio Gonzalez Martinez-Pais, Tariq Shahbaz and Jorge Casares Velazquez

Frontmatter

More information

ACCRETION PROCESSES IN ASTROPHYSICS

It has been more than fifty years since the first significant paper on accretion flows
was written. In recent years, X-ray satellites capable of identifying accretion disks and
radiation jets — indications that accretion has taken place — have significantly advanced
our understanding of these phenomena. This volume presents a comprehensive and up-
to-date introduction to the major theoretical and observational topics associated with
accretion processes in astrophysics. Comprising lectures presented at the twenty-first
Winter School of the Canary Islands Institute of Astrophysics, the text emphasizes the
physical aspects of accretion, investigating how radiation jets are produced, how accretion
power is divided between jets and radiated energy, the geometry of accretion flow, and
the accretion processes of active galactic nuclei. Written by an international team of
experienced scientists, chapters offer young researchers key analytical tools for supporting
and carrying out the next generation of front-line research.

Ignacio Gonzalez Martinez-Pais is Lecturer in the Astrophysics Department of La Laguna
University and Staff Researcher at the Instituto de Astrofisica de Canarias. His main
research interests include the study of compact binaries in which accretion takes place:
cataclysmic variables (harboring a white dwarf as the accreting object) and X-ray binaries
(harboring a neutron star or black hole). He has extensive experience teaching related
subjects such as general physics, fluid mechanics, differential equations, astrophysical
instrumentation, observational techniques, and accretion processes.

Tariq Shahbaz is Staff Scientist at the Instituto de Astrofisica de Canarias, where his
research focuses on the study of compact objects, such as neutron stars and black holes,
and determining their masses by developing methods to model the observed light curves
and spectra. His other research interests include high—time-resolution phenomena and
X-ray binaries. He is a member of the International Astronomical Union.

Jorge Casares Veldzquez is Staff Scientist at the Instituto de Astrofisica de Canarias. His
research focuses on the study of galactic black holes, with emphasis on the determination
of their dynamical masses. He has promoted novel strategies for deriving fundamental
parameters in X-ray binaries by exploiting the reprocessing of X-rays into optical line
radiation. His other research interests include the study of gamma-ray binaries, cata-
clysmic variables, and millisecond pulsars. He is a member of the International Astro-
nomical Union and the Spanish Astronomical Society.
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Preface

It was more than 50 years ago when the first significant paper on accretion flows was
written. Since then, the subject has grown incredibly, and today many X-ray satellites
are engaged in research into observational signatures and tests of theoretical models for
accretion processes in astrophysics. Recognizing the continued importance of this field,
the Instituto de Astrofisica de Canarias organized the XXIst in its Winter School series
around the topic “Accretion Processes in Astrophysics.”

The primary aim of the school was to provide a wide-ranging and up-to-date overview
of the theoretical, experimental, and analytical tools necessary for carrying out front-line
research in the study of accretion processes. The school was particularly designed to offer
young researchers guidelines to support their research in these areas.

The 40 lectures presented a fairly comprehensive and up-to-date introduction to the
major observational and theoretical topics associated with accretion. With emphasis on
the physical processes involved, this includes applications to close binary systems such
as cataclysmic variables and X-ray binaries and their evolution, as well as the theory
of relativistic accretion flows and the accretion processes in active galactic nuclei. The
lectures were given by eight experienced scientists who are actively working on a variety
of leading research projects and who have played key roles in the advances made in the
field in recent years.

The Editors
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LGRB Long-Duration Gamma Ray Burst
LIGO Laser Interferometer Gravitational-wave Observatory
LINER Low Ionization Nuclear Emission-line Region
LL Landau and Lifshitz (1959)
LMC Large Magellanic Cloud
LMXB Low-Mass X-ray Binary
LOFAR  Low-Frequency Array
IpDNO longer-period Dwarf Nova Oscillation
MG Mega Gauss
MHD Magneto Hydrodynamics
MRI Magneto Rotational Instability
MWA Murchison Widefield Array
NASA National Aeronautics and Space Administration
NLR Narrow Line Region
NS Neutron Star
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NTT New Technology Telescope
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PS Population Synthesis
PSF Point Spread Function
QPO Quasi Periodic Oscillation
RLOF Roche Lobe Overflow
ROSAT  Réentgen Satellite
RXTE Rossi X-ray Timing Explorer
SALT Southern African Large Telescope
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sdB subdwarf Binary
SED Spectral Energy Distribution
SFR Star Formation Rate
SLE Shapiro-Lightman-Eardley solutions
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