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Abstract

A high density and low emittance electron beam is required for a SASE-based X-ray free electron laser (SASE-
XFEL). To generate the above high quality beam, the low density beam with low emittance is thus carefully
compressed down to a few hundred femto-second range preserving the low emittance. The SASE-XFEL facility under
construction in the SPring-8 campus (XFEL/SPring-8) adopts a 500-kV pulsed electron gun with a single-crystal
thermionic cathode because this type of gun can constantly produce a low-emittance beam. On the other hand, this
selection imposes the high compression ratio beyond 3000 on the accelerator system for achieving the peak current
higher than 3-kA. For such a system with the high compression ratio we estimated the required stability of the RF
equipment by using the well-known formulal'l. The estimation shows severe stability-requirement that seems difficult to
realize. To check the validity of the estimation based on the linear formula, we have made one-dimensional (1D) beam
simulator which can treat nonlinear energy chirp exactly and performed the Monte-Carlo simulation. Simulation results
show rather relaxed tolerance on the RF equipment stability compared with that obtained by the linear formula. Here,
we report on the detail of the simulation results and discuss the mechanism on the relaxation of the tolerance.
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