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Emission of Cyclotron Radiation by a Plasma with a

Tenuous Component of Runaway Electrons

R.A. Cal dela F9, R.S. Schneider and D. Dillenburg

We study the characteristics of the emission of cyclotron

radiation by a magnetized, uniform and homogeneous plasma

consisting of a dense Maxwellian component and a tenuous

component of runaway electrons. In order to analyze the

cyclotron radiation for frequencies near the fundamental

electron cyclotron frequency, we discuss approximate expressions

for the plasma dielectric tensor, appropriate for this frequency

regime.

He review the fundamental theoretical points about runaway

electrons and suggest an expression for a model distribution

function of velocities to describe them.

With these elements we deduce an expression for the

cyclotron emissivity associated with the runaway electrons.

Finally, we present and discuss numerical results, with

which we see that, for the adopted plasma model, the con-

tribution of the runaway electrons to the cyclotron radiation,

for frequencies near the fundamental electron cyclotron

frequency, cannot be generally ignored.

In the figure we show the behavior of the emissivity for

oblique propagation of the extraordinary mode and typical

values of the plasma parameters.

nU,e) denotes the emissivity in ergs, st .G , «< denotes

the frequency of the emitted radiation and ne is the electron

cyclotron frequency. The solid and dashed lines denote the
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runaway and the Maxwellian emissivity, respectively.
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Electromagnetic Cyclotron-Loss-Cone Instability

Associated with Weakly Relativistic Electrons

H.K. Hong+, C.S. Wu+, F.J. Ke+, R.S. Schneider

and L.F. Ziebell

The amplification of fast extraordinary mode waves with

frequencies very close to the electron cyclotron frequency is

investigated for a plasma which consists of a weakly relativistic

electron component with a loss-cone type distribution and a

cold background electron component. The basic mechanism of the

amplification is attributed to a relativistic cyclotron

resonance between the wave and the energetic electrons. The

method employed in the present analysis enables us to solve
i

the dispersion relation in a self-consistent manner for


