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EXCITATION OF ELECTRON PLASMA WAVES BY BEATING
TWO SELF-TRAPPED LASER BEAMS

Ma Jing-x1iv  Xu ZHi-zHAN

(Shanghai Institute of Opiics and Fine Mechanics, Academia Sinica)
ABSTRACT

This paper presents and analyzes the focusing of pump beams and the excited EPW (ele-
ctron plasma wave) in a PBWA (plasma-beat-wave accelerator) by beating two self-trapped
laser beams. The equations governing the saturated amplitudes of EPW in nonuniform pump
beams have been derived analytically. With these, the condition for self-trapping of pump
beams has been studied self-consistently. The optimum frequency mismatch parameter and the
corresponding optimum initial plasma density as well as the maximum amplitde of the EPW
have been obtained analytically. The transverse distribution of the EPW for Gaussian pump
profiles has been calculated numerically and shows peculiar characteristics for certain frequ-
ency mismatch parameters. In addition, the component of the EPW electric field due to the
nonuninformity of pump beams has been obtained and its influence on particle acceleration

in PBWA has been briefly discussed.



