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Abstract

In order to satisfy the increasing demand for XFEL user experiments, parallel operation of multiple beamlines has
become an important issue. The first multi-beamline operation of SACLA was demonstrated in January 2015 using two
XFEL beamlines, BL2 and BL3. Although lasing was obtained at both beamlines, the peak current of the electron
bunches was limited to 3 kA due to the CSR effect of a BL2 dogleg beam transport. Compared with the single beamline
operation of BL3, which uses 10-15 kA electron bunches, the laser pulse intensity was reduced by a factor of 3. In
January 2017, the beam optics of the BL2 dogleg was rearranged to suppress the CSR effect, in which symmetric optics
based on a DBA lattice is employed. After the introduction of the new lattice, stable lasing has been successfully
obtained with high peak current bunches. In addition, a wide spectral tunability of XFEL is ensured by changing the
electron beam energy from bunch to bunch at SACLA. From October 2017, the multi-beamline operation using the two
XFEL beamlines will start and provide laser pulses for user experiments.
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Figure 1: Schematic layout of SACLA.
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Figure 2: Magnet configuration (up) and beam optics
(bottom) of the BL2 dogleg beam transport.
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Figure 3: Horizontal phase space distribution of the
electron bunch at the end of the BL2 dogleg. The
initial conditions of the electron bunch are 8 GeV, 10
kA, 10 fs (FWHM) and 0.8 mm-mrad.
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Figure 4: Stability of the kicker magnetic fields. The
kicker is operated at 60 Hz and the sampling interval
of the pulsed magnetic fields is 3 seconds.
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Figure 5: XFEL pulse energies obtained in the multi-
beamline operation, (a) BL2 and (b) BL3. Red dots
represent single-shot results and blue lines show
averaged values over one second. The electron beam
energy is 6.5 GeV and the bunch repetition of the
accelerator is 60 Hz. The K-parameters of the
undulators are set to 2.6 for BL2 and 2.1 for BL3.
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Figure 6: XFEL pulse energies obtained in the multi-
beamline operation, (a) BL2 and (b) BL3. Red dots
represent single-shot results and blue lines show
averaged values over one second. The bunch repetition
is 60 Hz. The electron beam energies and K-parameters
are 6.5 GeV and 2.6 for BL2, and 7.8 GeV and 2.1 for
BL3.
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Figure 7: XFEL pulse energies of BL2 and BL3
plotted as a function of the CSR signal of BC3. The
beam energies of BL2 and BL3 are 6.5 GeV and 7.8
GeV. Red and blue dots represent the pulses of BL2
and BL3, respectively.
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