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Abstract

A soft x-ray FEL (free-electron laser) beamline of SACLA is driven by a dedicated 800-MeV electron accelerator
(SCSS+) and being operated in parallel with two hard x-ray FEL beamlines. Responding to the demands of short laser
pulses from users, a nonlinearity correction system using sextupole magnets is proposed to obtain shorter electron
bunches. Since the frequency of the SCSS+ injector linac is S-band, the non-linearity correction of a bunch compression
process using a harmonic correction cavity is not so efficient as the SACLA injector, whose frequency of the linac is L-
band. Instead of a complex and costly correction cavity system, the sextupole magnets are simply installed in a
dispersive section of the first bunch compressor chicane. In this paper, we report the basic design concept and some

detail studies of this nonlinear correction.
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Figure 1: Concept of the nonlinear energy chirp
correction using sextupole magnets.
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Figure 2: Layout of the bunch compressor chicane with
sextupole magnets.
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Figure 3: 2nd order nonlinear function f(¢).
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Figure 4: Sextupole strength as a function of the position
factor k.
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Figure 5: Chicane parameter conditions for various

sextupole strengths.
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Figure 6: Parameter tunability by the injector S-band
phase.
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Figure 7: Simulated energy-time phase space plot at the

BC2 exit of the SACLA-BLI.
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Figure 8: Simulated bunch profile tuning by the
sextupole magnets.
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