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Fig. 2 Dispersion curves of EM wave in pariicle reference frame
(a) General case (wy,~Qg); (b)) wpkly
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Fig. 3 Dispersion curves of EM wave (solid curve) and negative-energy
space-charge wave (dash curve) in lab reference frame
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Coupling frequencies of Raman free-electron lasers
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Abstract

Anpalytical expressions of coupling frequencies of Raman free-electron lasers are
deduced based on the physical image of the coupling between negative-energy space-
charge wave and EM wave. Formulas are presenied for different operation schemes.
Under cerfain limit conditions, these formulas are reduced to the familiar approximate
expressions in literature. Experimental results have borne out our analysis.





