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PLASMA PHYSICS
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FIGURE 22.4

Wave-propagation diagram displayed in a polar plot for the three waves of
classical magnetohydrodynamics: fast, slow, and Alfven. The plot is drawn for
the case when the Alfven speed exceeds the sound speed.

origin in these directions. At intermediate angles of wave propagation, the

information carried by the fast mode always reaches the observer first; that
carried by the slow mode, last.

EIGENVECTORS

Given the satisfaction of the dispersion relation, we can recover the eigen-
vectors of the disturbance in the usual manner. We have already discussed
in some detail the properties of a pure Alfven wave. The following forms
a summary for the fast and slow modes. Equation (22.6) shows by to be
orthogonal to k : k- b; = 0. Hence, for the fast and slow modes, we may
take k = ke,, by = biey, uy = ujze, + U1y€y. The eigenvectors then work
out to be

Q1 i ULy ULy 1 by =
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