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Reference

Collective Modes in Inhomogeneous Plasmas: Kinetic and Advanced Fluid Theory
(IOP Publishing 2000)

Jan Weiland

Collective Modes in Inhomogeneous Plasmas: Kinetic and Advanced Fluid Theory presents the collective
drift and MHD-type modes in inhomogeneous plasmas from the point of view of two-fluid and kinetic theory.
Written by an internationally respected plasma transport theoretician, this introductory monograph
emphasizes the description of the plasma rather than the geometry to present a more general approach to
a large class of plasma problems. Starting with generalized fluid equations for low frequency phenomena,
the author shows how drift waves and MHD-type modes can arise from the effects of inhomogeneities in
the plasma. The kinetic description is then presented to reveal a host of phenomena ranging from vortex
modes and finite Larmor radius effects to trapped and fast particle instabilities, transport, diffusion, and
other advanced fluid effects. Theoretical and computational plasma physicists modeling confined plasmas
will find this illustrated book a very valuable addition to their collection.
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Low-Frequency (Electro-)Magnetic Response in a Strongly
Magnetized Plasma
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6.5 Magnetohydrodynamic Waves

(From Lecture-9)
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6.5 Magnetohydrodynamic Waves
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6.5 Magnetohydrodynamic Waves
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6.5 Magnetohydrodynamic Waves
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6.5 Magnetohydrodynamic Waves

This equation has non-trivial solutions for U if and only if the determinant of the
matrix 1s zero, which gives the dispersion relation

Pk, w) = (v — V2 cos? 6’) [v;L — U (Vﬁx + Vz) + V2 V2 cos? H] 0. (6.5.16)

It can be shown that the dispersion relation has three roots:
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6.5 Magnetohydrodynamic Waves
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6.5 Magnetohydrodynamic Waves
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Figure 6.7 Plots of the phase velocities for the three MHD modes as a function
of the wave normal angle for two cases, Va > Vg and V5 < V.
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Review: Shear Alfven Wave (Basic Equations)
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Review: Shear Alfven Wave
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Compressional (Magnetosonic) Alfven Wave
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Compressional Alfven Wave: Perpendicular Current
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Compressional Alfven Wave
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Two Fluia Electron Electromagnehcs
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arallel Electron Dynamics: Force Balance

A rdrrra s eI

3' (.’:;/ P .;} ,u:?’
. Fy "‘él ] . A . o ,./ - )
& i . : 5 \&% e b : ( v}} .“?‘1%; Jf
A Y . Dia

» 1 ;g
> s A £
av%“.ﬁ}' et § .} v N
- < i £9 }*%K

by | ;
RS ) ., y%;
Vi dosp o E10 L




Parallel Electron Dynamics: Continul
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Parallel
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Electron DynamiCS
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Parallel Electric Field
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Density-Potential Relationship
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Next: Interchange and Kink Modes

Read Ch. 7 in textbook
Equilibrium: review
Sec. 7.3.2: Stability of Ideal Magnetostatic Equilibrium (interchange and sausage)

Sec. 7.3.3: Linear force operator
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