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Abstract

In SACLA, the electron beam energy is changed bunch by bunch to perform multiple XFEL beamline operation and
top-up beam injection to SPring-8. SACLA is a user facility and it is important to provide stable x-ray laser to two XFEL
beamlines and 8 GeV electron beam to the SPring-8 storage ring. Recently experimental requirements on XFEL
characteristics have become diverse and complex, such as not only laser intensity and stability, but also short pulses, small
or large spectral widths, spatial profiles, dual-wavelength amplification, and more. Consequently, XFEL has become
more sensitive to the changes in environment and accelerator parameters, making it difficult to maintain stable
laseroperation using conventional methods, where the operators manually adjust the accelerator while watching various
monitors. To maintain the same lasing state for a longer time, it is essential to determine which monitor should be used
and which parameter should be feedbacked. A careful analysis of the daily operation state showed that the changes in the
bunch charge passing through a round collimator hole downstream of the electron gun affected the lasing state. By using
a magnetic lens to keep the charge constant, the CSR monitors of a three-stage bunch compressor became correctly
evaluating the bunch length, which enables to provide individual feedback from upstream and contributingto the
stabilization of the XFEL. This paper reportsthe stabilization of the SACLA accelerator operation through feedback

systems.
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Figure 1: Conventional beam adjustment scheme.
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Figure 2:Electron bunch
monitors.
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Figure 3: Electron bunch charge feedback using magnetic
lens.
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Figure 4: Magnetic lens current used for a bunch charge
feedback.
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Figure 5: Improved beam feedback scheme.
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Figure 6: BL3 laser intensity when conventional beam adjustment method is applied.
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Figure 7: BL3 laser intensity with beam feedback.
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Figure 8: Laser intensity stability during self-seeding operation with conventional beam adjustment scheme.
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Figure 9: Laser intensity stability during self-seeding operation with beam feedback.
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