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Excitation of Whistler Waves by Reflected Auroral

Electrons

C.S. Wu*. D. Dillenburg, L.F. Ziebeil and H.P. Freund

Excitation of electron cyclotron waves and whistlers by

reflected auroral electrons which possess a loss-cone distribution

is investigated. Based on a given magnetic field and density model,

the instability problem is studied over a broad region along the

auroral field lines. This region covers altitudes ranging from

one quarter of an earth radius to five earth radii. It is found

that the growth rate is significant only in the region of low

altitude, say below the source region of the auroral kilometric

radiation. In the high altitude region the instability is

insignificant either because of low refractive indices or because

of small loss cone angles.
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Collective Effects on the Operation of Free-Electron

Lasers with an Axial Guide Field*
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Jornada, R.S. Schneider and 6. Liberman

The collective interaction in a free-electron laser with

combined helical wiggier and uniform axial guide field is
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presented in the linearized regime. The analysis involves a

perturbation of the VIasov-Maxwel1 equations about the constant-

-velocity helical trajetories, and the general driving currents

are derived for this configuration. The complete dispersion

equation is then obtained for a monoenergetic beam. Analytic

solutions are obtained in the strong pump and space-charge

dominated regimes, and an extensive numerical analysis is

presented for a wide range of operating parameters. The

results indicate that substantial enhancements in the gain

are possible when the reiativistic axial gyrofrequency is

comparable to the free-electron laser Doppler upshift. In

addition, there is a range of parameters for which the

ponderomotive potential acts to destabilize the electron

beam. In this regime, we find both unstable electrostatic

beam modes and largely electromagnetic modes with broad

bandwidths.
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