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Magnetic Stochasticity in
Magnetically Confined
Fusion Plasmas
Chaos of Field Lines and Charged Particle Dynamics
Provides information to transport of charged particles in tokamaks
Presents magnetic perturbations in modern fusion devices
Explains analytical models of equilibrium magnetic fields
Gives simple analytical presentations of movement of charged particels in
complicated magnetic fields
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Gives an asymptotic analysis of magnetic perturbations in realistic toroidal
fusion device
This is the first book to systematically consider the modern aspects of chaotic dynamics of
magnetic field lines and charged particles in magnetically confined fusion plasmas. The
analytical models describing the generic features of equilibrium magnetic fields and magnetic
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perturbations in modern fusion devices are presented. It describes mathematical and physical
aspects of onset of chaos, generic properties of the structure of stochastic magnetic fields,
transport of charged particles in tokamaks induced by magnetic perturbations, new aspects of
particle turbulent transport, etc. The presentation is based on the classical and new unique
mathematical tools of Hamiltonian dynamics, like the action--angle formalism, classical
perturbation theory, canonical transformations of variables, symplectic mappings, the PoincaréMelnikov integrals. They are extensively used for analytical studies as well as for numerical
simulations of magnetic field lines, particle dynamics, their spatial structures and statistical
properties. The numerous references to articles on the latest development in the area are
provided. The book is intended for graduate students and researchers who interested in the
modern problems of magnetic stochasticity in magnetically confined fusion plasmas. It is also
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useful for physicists and mathematicians interested in new methods of Hamiltonian dynamics
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and their applications.

Monograph

Series
Springer Series on Atomic, Optical, and
Plasma Physics

Other renditions
Softcover
ISBN 978-3-319-34971-8

Order online at springer.com/booksellers

Springer Nature Customer Service Center GmbH
Customer Service
Tiergartenstrasse 15-17
69121 Heidelberg
Germany
T: +49 (0)6221 345-4301
row-booksellers@springernature.com

Prices and other details are subject to change without notice. All errors and omissions excepted. Americas: Tax will
be added where applicable. Canadian residents please add PST, QST or GST. Please add $5.00 for shipping one
book and $ 1.00 for each additional book. Outside the US and Canada add $ 10.00 for first book, $5.00 for each
additional book. If an order cannot be fulfilled within 90 days, payment will be refunded upon request. Prices are
payable in US currency or its equivalent.
ISBN 978-3-319-01889-8 / BIC: PHFP / SPRINGER NATURE: SCP24025

Part of

