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Abstract

In the X-ray free electron laser project at SPring-8 (XFEL/SPring-8), a nanosecond electron bunch produced by the
CeBg gun is compressed to a few hundred femtosecond by using an rf-buncher system and three magnetic chicanes
(bunch compressors) in order to obtain a 3 kA peak current at the end of the 8 GeV linac. In this compression scheme,
nonlinear energy chirp, mainly negative second-order chirp, is generated in the bunch obviously by the rf-fields and the
bunch compressors. If this nonlinear chirp remains at the latter bunch compressors, the bunch can’t be compressed to
sub-picosecond without over bunching, which causes emittance degradation. To overcome this problem, a high-
harmonic chirp-correction cavity is introduced in the XFEL/SPring-8. The correction cavity is located just before the
first bunch compressor. We found that positive second-order chirp imprinted to the bunch by over correction is
enhanced at the bunch compression process, and this enhanced chirp can suppress the negative chirp generated at the
following accelerating rf-fields and the bunch compressors. In this paper, we report on analytical consideration and
numerical simulation study for this new compression method.
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