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to the second edition in the nine years since this book was first written rapid progress
has been made scientifically in nuclear fusion space physics and nonlinear plasma
theory at the same time the energy shortage on the one hand and the exploration of
jupiter and saturn on the other have increased the national awareness of the important
applications of plasma physics to energy production and to the understanding of our
space environment in magnetic confinement fusion this period has seen the attainment
13 of a lawson number nte of 2 x 10 cm 3 sec in the alcator tokamaks at mit neutral
beam heating of the pl t tokamak at princeton to kti 6 5 kev increase of average ß to 3
5 in tokamaks at oak ridge and general atomic and the stabilization of mirror confined
plasmas  at  livermore  together  with  injection  of  ion  current  to  near  field  reversal
conditions in  the 2xiiß device invention of  the tandem mirror  has given magnetic
confinement  a  new and exciting dimension  new ideas  have emerged such as  the
compact torus surface field devices and the eßt mirror torus hybrid and some old ideas
such as the stellarator and the reversed field pinch have been revived radiofrequency
heat ing has become a new star with its promise of dc current drive perhaps most
importantly great progress has been made in the understanding of the mhd behavior
of toroidal plasmas tearing modes magnetic vll vlll islands and disruptions

this  complete  introduction to  plasma physics  and controlled fusion by one of  the
pioneering scientists in this expanding field offers both a simple and intuitive discussion
of the basic concepts of this subject and an insight into the challenging problems of
current research in a wholly lucid manner the work covers single particle motions fluid
equations for plasmas wave motions diffusion and resistivity landau damping plasma
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instabilities and nonlinear problems for students this outstanding text offers a painless
introduction to this important field for teachers a large collection of problems and for
researchers a concise review of the fundamentals as well as original treatments of a
number of topics never before explained so clearly this revised edition contains new
material  on  kinetic  effects  including  bernstein  waves  and  the  plasma  dispersion
function and on nonlinear wave equations and solitons for the third edition updates
was made throughout each existing chapter and two new chapters were added ch 9 on
special plasmas and ch 10 on plasma applications including atmospheric plasmas

this new edition presents the essential theoretical and analytical methods needed to
understand the recent fusion research of tokamak and alternate approaches the author
describes magnetohydrodynamic and kinetic theories of cold and hot plasmas in detail
the book covers new important topics for fusion studies such as plasma transport by
drift turbulence which depend on the magnetic configuration and zonal flows these are
universal  phenomena  of  microturbulence  they  can  modify  the  onset  criterion  for
turbulent transport instabilities driven by energetic particles as well as alpha particle
generation and typical plasma models for computer simulation the fusion research of
tokamaks with various new versions of h modes are explained the design concept of iter
the  international  tokamak experimental  reactor  is  described for  inductively  driven
operations as well as steady state operations using non inductive drives alternative
approaches of reversed field pinch and its relaxation process stellator including quasi
symmetric system open end system of tandem mirror and inertial confinement are also
explained newly added and updated topics in this second edition include zonal flows
various versions of h modes and steady state operations of tokamak the design concept
of iter the relaxation process of rfp quasi symmetric stellator and tandem mirror the
book addresses graduate students and researchers in the field of controlled fusion

fundamentals of plasma physics and controlled fusion is a comprehensive guide to
plasma physics and the quest for controlled fusion energy we explore the study of
plasmas the fourth state of matter made up of charged particles and delve into the
potential of controlled fusion to create clean energy by fusing atomic nuclei we cover
the basics of plasma physics including plasma behavior and creation and dive deep
into controlled fusion explaining its science and the challenges of building a practical
fusion reactor the book is written clearly and accessibly making it valuable for both
students and researchers it also discusses fusion energy s potential to address global
energy problems fundamentals of plasma physics and controlled fusion is an essential
resource for anyone interested in this exciting field of research

this book is a primer on the interplay between plasma and materials in a fusion reactor
so called plasma materials interactions pmis highlighting materials and their influence
on plasma through pmi it  aims to demonstrate that a plasma facing surface pfs
responds actively to fusion plasma and that the clarifying nature of pfs is indispensable
to understanding the influence of pfs on plasma it describes the modern insight into
pmi namely relevant feedback to plasma performance from plasma facing material
pfm on changes in a material surface by plasma power load by radiation and particles
contrary  to  a  conventional  view that  unilateral  influence  from plasma on  pfm is
dominant in pmi there are many books and reviews on pmi in the context of plasma
physics that is how plasma or plasma confinement works in pmi by contrast this book
features a materials aspect in pmi focusing on changes caused by heat and particle
load from plasma how pfms are changed by plasma exposure and then accordingly
how the changed pfm interacts with plasma

resulting from ongoing international research into fusion processes the international
tokamak experimental reactor iter is a major step in the quest for a new energy source
the first graduate level text to cover the details of iter controlled fusion and plasma
physics  introduces  various  aspects  and  issues  of  recent  fusion  research  activities
through the shortest access path the distinguished author breaks down the topic by first
dealing with fusion and then concentrating on the more complex subject of plasma
physics  the book begins  with the basics  of  controlled fusion research followed by
discussions on tokamaks reversed field pinch rfp stellarators and mirrors the text then
explores ideal magnetohydrodynamic mhd instabilities resistive instabilities neoclassical
tearing mode resistive wall mode the boltzmann equation the vlasov equation and
landau damping after covering dielectric tensors of cold and hot plasmas the author
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discusses the physical mechanisms of wave heating and noninductive current drive the
book concludes with an examination of the challenging issues of plasma transport by
turbulence such as magnetic fluctuation and zonal flow controlled fusion and plasma
physics clearly and thoroughly promotes intuitive understanding of the developments of
the principal fusion programs and the relevant fundamental and advanced plasma
physics associated with each program
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