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Phase conditions for free electron lasers

Lei Shizhan, Chen Jianwen, Zhao Donghuan
(Shanghai Institute of Optics and F'ine Mechanics, Academia Sinica)

Abstract: The phase conditions for free electron lasers are analyzed on the basis of energy
equations and Lorentz equations for the interaction of relativistic electrons with magnetostatic
field and laser field. It is shown that the energy of relativistic electrons are reduced when the initial
phase @ of incident light lies in the first and the fourth quadrants with respect to the relativistic

electron heam. When the initial phase ¢ lies in the second and the third quadrants, the relativistic

electrons are further accelerated.
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