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Research Abstract

1. THEORETICAL ANALYSIS

(1) We derived a dispersion relation for waves excited by an intense monoenergetic linear relativistic electron beam (IREB) in a plasma-filled
dielectric-lined cylindrical waveguide immersed in a finite magnetic field. Finding is that, in addition to the Cherenkov and cyclotron-Cherenkov
instabilities which can be excited in a vacuum waveguide, the beam-plasma instabilities are also excited. These instabilities are due to coupling of
slow space-charge waves and slow cyclotron waves on the beam with Trivelpiece-Gould modes in the plasma.

(2) We analyzed numerically the dispersion relation and derived frequencies and growth rates of these instabilities.

(3) When the plasma frequency is lower than the electron cyclotron frequency, enhancement of the growth rates of the Cherenkov and the cyclotron-
Cherenkov instabilities due to presence of the plasma are not observed. However, when the plasma frequency is higher than the cyclotron frequency,
the growth rates of both in
… More
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