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Abstract

At the Laboratory for Electron Beam Research and Application (LEBRA) of Nihon University the gain saturation
of free electron laser (FEL) has been achieved. In order to analyze this phenomenon, the 3D FEL simulation code
GENESIS has been modified to treat the optical cavity effect. Measured optical energy and cavity detuning curve
are consistent with the results of simulation performed in the condition of 0.75 mm rms bunch length. Waveforms
of the saturated FEL macropulse measured using a fast detector indicate that the FEL gain is much stable except the
fluctuation of the seed light.
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