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Abstract

In the Raman free-electron laser as a high-power radiation source with megawatt in millimeter and terahertz wave ranges, the

stability of relativistic electron motion is of importance for the performance of the device. By making use of the reported MIT

experimental data and Kolmogorov entropy, comparative study is carried out on the stability of the relativistic electron motion in a

Raman free-electron laser with positive/reversed guide magnetic field. Results show that the wiggler adiabatic field has trivial influence

on the stability of electron motion but substantially affects the electron motion itself in both positive and reversed guide magnetic field

cases; the self-field of the electron beam deteriorates the motion stability in the case of a positive guide magnetic field, but favors the

motion stability in the case of a reversed guide magnetic field.

Keywords: Raman free-electron laser, relativistic electron motion stability, Kolmogorov entropy, electron-beam

self-field
PACS: 41.60.Cr, 52.59.Rz

DOI: 10.7498/aps.62.084104

* Project supported by the Foundation of Sichuan Provincial Department of Education, China (Grant No. 12ZB136) and the Xihua University Foundation,

China (Grant No. Z1123329).

1 Corresponding author. E-mail: sczhang@home.swjtu.edu.cn

084104-6



