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Assuming no prior knowledge of plasma physics or numerical methods,
Computational Methods in Plasma Physics covers the computational
mathematics and techniques needed to simulate magnetically confined plasmas in
modern magnetic fusion experiments and future magnetic fusion reactors.
Largely self-contained, the text presents the basic concepts necessary for the
numerical solution of partial differential equations.

Along with discussing numerical stability and accuracy, the author explores
many of the algorithms used today in enough depth so that readers can analyze
their stability, efficiency, and scaling properties. He focuses on mathematical
models where the plasma is treated as a conducting fluid, since this is the most
mature plasma model and most applicable to experiments. The book also
emphasizes toroidal confinement geometries, particularly the tokamak?a very
successful configuration for confining a high-temperature plasma. Many of the
basic numerical techniques presented are also appropriate for equations
encountered in a higher-dimensional phase space.

One of the most challenging research areas in modern science is to develop
suitable algorithms that lead to stable and accurate solutions that can span
relevant time and space scales. This book provides an excellent working
knowledge of the algorithms used by the plasma physics community, helping
readers on their way to more advanced study.
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Assuming no prior knowledge of plasma physics or numerical methods, Computational Methods in
Plasma Physics covers the computational mathematics and techniques needed to simulate magnetically
confined plasmas in modern magnetic fusion experiments and future magnetic fusion reactors. Largely self-
contained, the text presents the basic concepts necessary for the numerical solution of partial differential
equations.

Along with discussing numerical stability and accuracy, the author explores many of the algorithms used
today in enough depth so that readers can analyze their stability, efficiency, and scaling properties. He
focuses on mathematical models where the plasma is treated as a conducting fluid, since this is the most
mature plasma model and most applicable to experiments. The book also emphasizes toroidal confinement
geometries, particularly the tokamak?a very successful configuration for confining a high-temperature
plasma. Many of the basic numerical techniques presented are also appropriate for equations encountered in
a higher-dimensional phase space.

One of the most challenging research areas in modern science is to develop suitable algorithms that lead to
stable and accurate solutions that can span relevant time and space scales. This book provides an excellent
working knowledge of the algorithms used by the plasma physics community, helping readers on their way
to more advanced study.
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Editorial Review

Review

This book provides a comprehensive and self-contained introduction to the computational methods used in
plasma physics. The author successfully familiarizes readers with the basic concepts of numerical methods
for partial differential equations and conjoins these methods with the magnetohydrodynamic equations that
are used in plasma physics. … The extensive treatment of the material, the problems in each chapter, and the
accurate topic presentation in this book make it an appropriate textbook for graduate students in physics and
engineering with no prior knowledge of plasma physics or numerical mathematics. … great textbook on a
highly complex scientific subject. I highly recommend this book …
?Computing Reviews, January 2011

About the Author

Stephen Jardin is a Principal Research Physicist at the Princeton Plasma Physics Laboratory, where he is
head of the Theoretical Magnetohydrodynamics Division and co-head of the Computational Plasma Physics
Group. He is also a professor in the Department of Astrophysical Sciences at Princeton University and
Director and Principal Investigator of the SciDAC Center for Extended Magnetohydrodynamic Modeling.
Dr. Jardin is the primary developer of several widely used fusion plasma simulation codes and is currently a
U.S. member of the International Tokamak Physics Activity that advises the physics staff of ITER, the
world’s largest fusion experiment.

Users Review

From reader reviews:

Joseph Wood:

In this age globalization it is important to someone to receive information. The information will make
anyone to understand the condition of the world. The healthiness of the world makes the information easier
to share. You can find a lot of personal references to get information example: internet, classifieds, book, and
soon. You can view that now, a lot of publisher in which print many kinds of book. The actual book that
recommended to you is Computational Methods in Plasma Physics (Chapman & Hall/CRC Computational
Science) this reserve consist a lot of the information with the condition of this world now. This kind of book
was represented how do the world has grown up. The dialect styles that writer make usage of to explain it is
easy to understand. Often the writer made some exploration when he makes this book. That is why this book
ideal all of you.

Christopher Barry:

Beside this Computational Methods in Plasma Physics (Chapman & Hall/CRC Computational Science) in
your phone, it can give you a way to get closer to the new knowledge or information. The information and



the knowledge you can got here is fresh through the oven so don't become worry if you feel like an outdated
people live in narrow commune. It is good thing to have Computational Methods in Plasma Physics
(Chapman & Hall/CRC Computational Science) because this book offers for you readable information. Do
you oftentimes have book but you would not get what it's about. Oh come on, that won't happen if you have
this in your hand. The Enjoyable set up here cannot be questionable, including treasuring beautiful island. So
do you still want to miss the idea? Find this book and also read it from at this point!

Daniel Downey:

Do you like reading a guide? Confuse to looking for your favorite book? Or your book was rare? Why so
many question for the book? But any people feel that they enjoy regarding reading. Some people likes
reading through, not only science book but novel and Computational Methods in Plasma Physics (Chapman
& Hall/CRC Computational Science) or perhaps others sources were given know-how for you. After you
know how the fantastic a book, you feel would like to read more and more. Science e-book was created for
teacher or perhaps students especially. Those textbooks are helping them to bring their knowledge. In some
other case, beside science reserve, any other book likes Computational Methods in Plasma Physics
(Chapman & Hall/CRC Computational Science) to make your spare time more colorful. Many types of book
like this one.

Nicolas Dandrea:

What is your hobby? Have you heard that question when you got college students? We believe that that issue
was given by teacher for their students. Many kinds of hobby, Every individual has different hobby.
Therefore you know that little person such as reading or as examining become their hobby. You have to
know that reading is very important as well as book as to be the matter. Book is important thing to add you
knowledge, except your current teacher or lecturer. You will find good news or update about something by
book. Different categories of books that can you choose to adopt be your object. One of them is niagra
Computational Methods in Plasma Physics (Chapman & Hall/CRC Computational Science).
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