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A GROUP THEORETIC APPROACH TO THE
EQUATIONS OF PLASMA PHYSICS

JERROLD E. MARSDEN·

ABSTRACT. This paper concerns the interaction between group
theory and classical mechanics in general and with the application of
this theory to plasma physics in particular.

Mechanics has had a profound role in the historical development
of mathematics. Leading original thinkers in pure mathematics such
as Newton, Euler, Lagrange, Jacobi, Laplace, Cauchy, Gauss,
Riemann. Poincare, Hilbert, Birkhoff, Smale and Arnold were also
great original thinkers in various facets of mechanics. The interac­
tion hetween mechanics and pure mathematics remains one of the
most active and flourishing areas of current research. II is this flavor
which I hope to convey in this lecture.
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seminal paper of l\1orrison [1980] originally shown to us by Allan Kaufman
was our starting point. Our ideas were developed in a series of lectures given
by both of us to Kaufman's plasma physics-dynamics seminar early in 1981 at
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§ 1. Introduction. Commencing around 1750, Euler discovered and investi­
gated the basic equations governing two of the most important mechanical
systems, namely the rigid body and a perfect incompressible fluid. He would
have been pleased with the fundamental paper of Arnold [1966] which showed
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