7.9 Plasma physics

Warm plasmas
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“Effective (Yukawa) potential from a point charge ¢ immersed in a plasma.

bCollision times for electrons and singly ionised ions with Maxwellian speed distributions, T; < T.. The Spitzer
conductivity can be calculated from Equation (7.233).

“Defined so that the Maxwellian velocity distribution ocexp(—vz/vlze). There are other definitions (see Maxwell—
Boltzmann distribution on page 112).



Electromagnetic propagation in cold plasmas®
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“I.e., plasmas in which electromagnetic force terms dominate over thermal pressure terms. Also taking p, = 1.

bIn a collisionless electron plasma. The ordinary and extraordinary modes are the + and — roots of S when
0p =m/2. When 0p =0, these roots are the right and left circularly polarised modes respectively, using the optical
convention for handedness.

“In a tenuous plasma, SI units throughout. Ay is taken positive if B is directed towards the observer.



Magnetohydrodynamics*
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“For a warm, fully ionised, electrically neutral p*/e~ plasma, u, = 1. Relativistic and displacement current effects
are assumed to be negligible and all oscillations are taken as being well below all resonance frequencies.
bNeglecting bulk (second) viscosity.

“Nonresistive, inviscid flow.

dNonresistive, inviscid flow. The greater and lesser solutions for w? are the fast and slow magnetosonic waves
respectively.



Synchrotron radiation
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“This expression also holds for cyclotron radiation (v < c).
bIe., total radiated power per unit frequency interval.




Bremsstrahlung”

Single electron and ion”
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“Classical treatment. The ions are at rest, and all frequencies are above the plasma frequency.
bThe spectrum is approximately flat at low frequencies and drops exponentially at frequencies 2 yv/b.

“Distance of closest approach.




