
Fundamentals of plasma physics
in a nutshell
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Plasmas on earth and in the universePlasmas on earth and in the universe
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Motion of charges in magnetic fieldsMotion of charges in magnetic fields

Diamagnetic motion

Larmor radius Cyclotron frequency
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Drift due to perpendicular forceDrift due to perpendicular force
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Gyration center follows curved B linesGyration center follows curved B lines
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Drift due to varying B intensityDrift due to varying B intensity
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Drift due to curved B linesDrift due to curved B lines
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Combined driftsCombined drifts

tokamak
stellarator
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Magnetic mirrorMagnetic mirror
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Polarization driftPolarization drift
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Debye lengthDebye length
Electron and ion gases in equilibrium:

Li i d P i iLinearized Poisson equation:

with solution:
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CollisionsCollisions
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Kinetic descriptionKinetic description
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Transition to fluid descriptionTransition to fluid description
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Two‐fluid modelTwo fluid model
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Single fluid MHDSingle fluid MHD
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Magnetic flux freezingMagnetic flux freezing
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Magnetic Reynolds numberMagnetic Reynolds number
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Magnetic pressure and tensionMagnetic pressure and tension
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Cathode sheathCathode sheath
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Floating potentialFloating potential
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High‐voltage sheathHigh voltage sheath
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