Waves in hon-magnetized plasmas
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Dispersion relation B=0
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Waves in magnetized plasmas
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Longitudinal propagation
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Faraday rotation
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As the rotation is k dependent the effect is measurable,
which allows galactic magnetic fields to be determined.
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Perpendicular propagation
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Low-frequency oblique waves
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Slow mode: linear polarization, superposition of R and L (torsional) waves.

Fast mode: compressional wave.
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Cut-off and resonances
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Drift waves
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Plasma equilibrium
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Force-free (Spheromak)
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[Typical spheromak formation sequence]

1. Magnetic field 2. Puff hydrogen 3. Apply high voltage Essential Characteristics of a Spheromak Plasma

N

e Low-aspect-ratio (R/a) toroidal
magnetic configuration.

e Confining magnetic fields produced by
currents in the plasma itself.

® Nearly force-free field aligned
currents:

4. Plasma acceleration 5. Plasma expansion 6. Sustained spheromak .
A=t yxB-JB
B
® Magnetic topology:
— edge: Poloidal fields & currents
— core: Toroidal fields & currents
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Tokamak
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Plasma stability
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Electromagnetic instabilities
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Flute modes
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Interchange instability
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Ballooning instability
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Kinetic effects
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Landau damping
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Two-stream instability
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