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Asymptotic Analysis in Free-Electron Lasers

*

LI Yiping V

Abstract: In free-electron lasers with tapered wigglers, there are cumulative effects of tapering and

signal field gain. These high-order perturbation terms can be accounted by a systematically asymptotic

expansion on motion and wave equations. From the resonance conditions of electron energy, two dis-

tinguished systems with slowly varying or more slowly varying parameters can be identified. Also the

gain rate of the signal field can be characterized into three limiting cases: very low gain, low gain, and

high gain. It is a system of strictly nonlinear oscillators with slowly varying parameters and small per-

turbation tems.
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