Fundamentals of plasma physics
in a nutshell



Plasmas on earth and in the universe
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Motion of charges in magnetic fields
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Drift due to perpendicular force

450 8 F, deco 6 F,
:‘} We | @
. VLT’E!J— H
4, LY
ﬁ EL
=




Gyration center follows curved B lines




Drift due to varying B intensity
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Drift due to curved B lines
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Combined drifts
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Magnetic mirror
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Polarization drift
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Debye length

Electron and ion gases in equilibrium:
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Collisions
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Solar corona 0™ e 107 | 10" 19
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(near earth)
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Kinetic description
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Transition to fluid description
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Two-fluid model
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Single fluid MHD
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Magnetic flux freezing
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Magnetic Reynolds number
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Magnetic pressure and tension
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Cathode sheath
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Floating potential
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High-voltage sheath
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