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in a nutshell



Plasmas on earth and in the universePlasmas on earth and in the universe



Motion of charges in magnetic fieldsMotion of charges in magnetic fields

Diamagnetic motion

Larmor radius Cyclotron frequency



Drift due to perpendicular forceDrift due to perpendicular force



Gyration center follows curved B linesGyration center follows curved B lines



Drift due to varying B intensityDrift due to varying B intensity



Drift due to curved B linesDrift due to curved B lines



Combined driftsCombined drifts
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Magnetic mirrorMagnetic mirror







Polarization driftPolarization drift



Debye lengthDebye length
Electron and ion gases in equilibrium:

Li i d P i iLinearized Poisson equation:

with solution:



CollisionsCollisions







Kinetic descriptionKinetic description



Transition to fluid descriptionTransition to fluid description



Two‐fluid modelTwo fluid model



Single fluid MHDSingle fluid MHD





Magnetic flux freezingMagnetic flux freezing



Magnetic Reynolds numberMagnetic Reynolds number



Magnetic pressure and tensionMagnetic pressure and tension



Cathode sheathCathode sheath







Floating potentialFloating potential



High‐voltage sheathHigh voltage sheath





Waves in non‐magnetized plasmasWaves in non magnetized plasmas









Dispersion relation B=0Dispersion relation B 0



Waves in magnetized plasmasWaves in magnetized plasmas





Longitudinal propagationLongitudinal propagation







Faraday rotationFaraday rotation

As the rotation is k dependent the effect is measurable, 
which allows galactic magnetic fields to be determined.



Perpendicular propagationPerpendicular propagation





Low‐frequency oblique wavesLow frequency oblique waves

Slow mode: linear polarization, superposition of R and L (torsional) waves.
Fast mode: compressional wave.



Cut‐off and resonancesCut off and resonances



Drift wavesDrift waves



Plasma equilibriumPlasma equilibrium



Force‐free (Spheromak)Force free (Spheromak)



TokamakTokamak
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PinchPinch



Plasma stabilityPlasma stability



Electromagnetic instabilitiesElectromagnetic instabilities



Flute modesFlute modes



Interchange instabilityInterchange instability









Ballooning instabilityBallooning instability



Kinetic effectsKinetic effects



Landau dampingLandau damping



Two‐stream instabilityTwo stream instability


