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Nov. 21, 2006, Morning, 217 km +/-
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Electron density fluctuations mn plasma n thermal
equilibrrum with Maxwellian velocity distribution can be
gIven as,
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v;; = bulk motions of particles

A, = Debye length

k = Bragg scattering wave number

1= Nj/Ne = 1on fraction

i=1)Te/Ti = weighted temperature ratio
y,= admittance function



If we neglect the effect of the bulk motion and ignore ions
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Equate denominator to 0 to get resonances
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Two solutions of this dispersion relation are the gyro
and the plasma lines



Gyro line

The gyro line frequency can be given approximately -
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Angle between k and B Electron plasma frequency

Electron gyro frequency

It is highly sensitive to the magnetic field and a

Salpeter [Phys. Rev., 1961]



Low electron density
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Prediction from theory

Gyro line freq vs. electron density Gyro line intensity vs. electron density
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Varying with time
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Janches and Nicolls [GRL, 2007]



HECERIE

The plasma line dispersion relation in the presence of a
magnetic field is -

W = W2+ (3/2)kvy, + Q.2 sin“a

which makes the plasma line frequency a very precise
measure for the electron density.

The width of both the plasma and the gyro line are
sensitive to the electron temperature.



High Resolution Plasma Line and Asymmetry

Using the asymmetry of the up- and down-shifted plasma lines, we can obtain an
independent, high resolution measurement of T,
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Some Applications of HR Plasma Line and Asymmetry

Independent measures of N, T. allow for derivation of other unknowns, e.g., M™ fractions
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November 22, 2006, Morning

5 X 106 Altitude: 217 km +/— 34 km
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