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Markus Aschwanden introduces the concept of self-organized criticality (SOC)
and shows that due to its universality and ubiquity it is a law of nature for which
he derives the theoretical framework and specific physical models in this book.
He begins by providing an overview of the many diverse phenomena in nature
which may be attributed to SOC behaviour.

The author then introduces the classic lattice-based SOC models that may be
explored using numerical computer simulations. These simulations require an in-
depth knowledge of a wide range of mathematical techniques which the author
introduces and describes in subsequent chapters. These include the statistics of
random processes, time series analysis, time scale distributions, and waiting time
distributions. Such mathematical techniques are needed to model and understand
the power-law-like occurrence frequency distributions of SOC phenomena.
Finally, the author discusses fractal geometry and scaling laws before looking at
a range of physical SOC models which may be applicable in various aspects of
astrophysics. Problems, solutions and a glossary will enhance the pedagogical
usefulness of the book.

SOC has been receiving growing attention in the astrophysical and solar physics
community. This book will be welcomed by students and researchers studying
complex critical phenomena.
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Markus Aschwanden introduces the concept of self-organized criticality (SOC) and shows that due to its
universality and ubiquity it is a law of nature for which he derives the theoretical framework and specific
physical models in this book. He begins by providing an overview of the many diverse phenomena in nature
which may be attributed to SOC behaviour.

The author then introduces the classic lattice-based SOC models that may be explored using numerical
computer simulations. These simulations require an in-depth knowledge of a wide range of mathematical
techniques which the author introduces and describes in subsequent chapters. These include the statistics of
random processes, time series analysis, time scale distributions, and waiting time distributions. Such
mathematical techniques are needed to model and understand the power-law-like occurrence frequency
distributions of SOC phenomena. Finally, the author discusses fractal geometry and scaling laws before
looking at a range of physical SOC models which may be applicable in various aspects of astrophysics.
Problems, solutions and a glossary will enhance the pedagogical usefulness of the book.

SOC has been receiving growing attention in the astrophysical and solar physics community. This book will
be welcomed by students and researchers studying complex critical phenomena.
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Editorial Review

Review

From the reviews:

“The main aim of the present book is the derivation of the theoretical framework and specific physical
models of SOC. … The present work contains an extensive list of well-chosen references for further reading.
The textbook is intended to be an introduction to the relatively new subject of self-organized criticality
(SOC), which is suitable for students and post-docs, as well as for researchers.” (Claudia-Veronika Meister,
Zentralblatt MATH, Vol. 1211, 2011)

From the Back Cover
The concept of ‘self-organized criticality’ (SOC) has been applied to a variety of problems, ranging from
population growth and traffic jams to earthquakes, landslides and forest fires. The technique is now being
applied to a wide range of phenomena in astrophysics, such as planetary magnetospheres, solar flares,
cataclysmic variable stars, accretion disks, black holes and gamma-ray bursts, and also to phenomena in
galactic physics and cosmology. Self-organized Criticality in Astrophysics introduces the concept of SOC
and shows that, due to its universality and ubiquity, it is a law of nature. The theoretical framework and
specific physical models are described, together with a range of applications in various aspects of
astrophyics. The mathematical techniques, including the statistics of random processes, time series analysis,
time scale and waiting time distributions, are presented and the results are applied to specific observations of
astrophysical phenomena.

Users Review

From reader reviews:

Ethel Ellis:

Book is to be different for every single grade. Book for children until adult are different content. As it is
known to us that book is very important for people. The book Self-Organized Criticality in Astrophysics:
The Statistics of Nonlinear Processes in the Universe (Springer Praxis Books) was making you to know
about other understanding and of course you can take more information. It doesn't matter what advantages
for you. The book Self-Organized Criticality in Astrophysics: The Statistics of Nonlinear Processes in the
Universe (Springer Praxis Books) is not only giving you more new information but also to get your friend
when you truly feel bored. You can spend your personal spend time to read your publication. Try to make
relationship with the book Self-Organized Criticality in Astrophysics: The Statistics of Nonlinear Processes
in the Universe (Springer Praxis Books). You never experience lose out for everything in case you read some
books.

Frank Arnett:

This book untitled Self-Organized Criticality in Astrophysics: The Statistics of Nonlinear Processes in the
Universe (Springer Praxis Books) to be one of several books that best seller in this year, honestly, that is



because when you read this publication you can get a lot of benefit into it. You will easily to buy this kind of
book in the book retail outlet or you can order it through online. The publisher on this book sells the e-book
too. It makes you easier to read this book, since you can read this book in your Smartphone. So there is no
reason to you to past this book from your list.

Bryant Davidson:

Many people spending their time period by playing outside using friends, fun activity using family or just
watching TV the whole day. You can have new activity to shell out your whole day by studying a book. Ugh,
do you think reading a book can really hard because you have to take the book everywhere? It ok you can
have the e-book, taking everywhere you want in your Smart phone. Like Self-Organized Criticality in
Astrophysics: The Statistics of Nonlinear Processes in the Universe (Springer Praxis Books) which is finding
the e-book version. So , try out this book? Let's observe.

Michael Major:

Don't be worry should you be afraid that this book can filled the space in your house, you could have it in e-
book means, more simple and reachable. This kind of Self-Organized Criticality in Astrophysics: The
Statistics of Nonlinear Processes in the Universe (Springer Praxis Books) can give you a lot of friends
because by you taking a look at this one book you have thing that they don't and make you more like an
interesting person. This particular book can be one of a step for you to get success. This e-book offer you
information that might be your friend doesn't understand, by knowing more than different make you to be
great men and women. So , why hesitate? We should have Self-Organized Criticality in Astrophysics: The
Statistics of Nonlinear Processes in the Universe (Springer Praxis Books).
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