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Abstract

In order to increase user time, the operation of plural beamlines in parallel is an important issue for XFEL facilities.
At SACLA, this multi-beamline operation using two beamlines, which are BL2 and BL3, has been tested since last year.
Although simultaneous lasing has been successfully obtained at the two beamlines, the peak current of the electron
bunch need to be decreased to 2 kA, which is about 1/5 compared to that used in the nominal operation of SACLA BL3,
due to the CSR effects at a dogleg beam transport. In the current beam optics of the dogleg, a kicker deflection angle is
made small as possible to relax the current stability requirement for a pulsed power supply at the expense of the CSR
effects. To cancel out the CSR effects between bending magnets, the beam optics of the dogleg will be changed to a
DBA based lattice. The simulations show an emittance increase can be significantly suppressed with the new lattice for
a 10 kA bunch compared to the current lattice. The replacement of the dogleg lattice is scheduled in January 2017.
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Table 1: Stability of the Electron Beam Orbit Measured
by a Pair of BPMs Located Upstream of BL2 and BL3
Undulators

Horizontal plane ~ Vertical plane

(pm-rad, rms) (pm-rad, rms)

BL2, high peak current ~ 16.3 0.74
(~10kA)

BL2, low peak current 2.7 0.64
(~1kA)

BL3, high peak current 1.4 0.27
(~10kA)

BL3, low peak current 0.83 0.24

(~1kA)
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Figure 1: Schematic of SACLA.
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Figure 2: Gain curve of SACLA BL2 (6.8 keV).
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Figure 3: Current magnet configuration (up) and beam
optics (bottom) of BL2 dogleg beam transport.
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Figure 4: New magnet configuration (up) and beam
optics (bottom) of BL2 dogleg beam transport.
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Figure 5: Electron distributions at the exit of BL2
dogleg with current beam optics (a) and new beam
optics (b). The numbers indicated upper left are
normalized projected emittance in the horizontal plane
after the dogleg. The initial emittance before the
dogleg is 0.8 mm-mrad.
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