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Abstract

Plasma effects on dispersion relation and growth rate an free electron laser

Hajar zirak

Field this thesis is free electron laser with plasma electrostatic wave wiggler
(Langmuir wiggler).The purpose of present thesis is to investigate the interaction of
a relativistic electron beam with a plasma Langmuir wave in the presence of an
axial guide magnetic field. Electron motion has been analyzed using single particle
dynamics and regimes of orbit stability have been discussed. Electron trajectories
have been obtained by solving the Lorentz force equation for a single electron. In
addition, a fourth-order Range-Kutta method has been used to simulate the electron
trajectories. Employing perturbation analysis, the dispersion relation F(w, k) = o
for an electromagnetic and space-charge waves has been derived by solving the
momentum transfer, continuity, and wave equations.

Numerical calculations and diagram growth rate of e-beam Im(w) according to
combined wave frequency k are shown growth rate increases with increasing the e-
beam energy and e-beam density, besides it decreases with increasing the strength
of axial guide magnetic field.

Key Words: free-electron laser, plasma wave wiggler, dispersion relation,
growth rate
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