Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan

August 5-7, 2015, Tsuruga, Japan
PASJ2015 FROM11

SACLAIZE 1T BT ILFE—L T4 URBREE DRI
MULTI-BEAMLINE OPERATION TEST AT SACLA

AR, FEdE PEZE A, B 2B, I TR A, sl BRA, BUE ST,
TR B O, ST 1N, RV HER A, HAp B A
Toru Hara*#), Takahiro Inagaki®), Yasuyuki Tajiri®, Kazuhiro Togawa®), Ryota Kinjo®), Hideki Takebe™
Kenji Fukami®, Chikara Kondo®, Yuji Otake®, Hitoshi Tanaka®
A) RIKEN, SPring-8 Center
B) SPring-8 Service Co., Ltd
© Japan Synchrotron Radiation Research Institute (JASRI)

Abstract

In order to meet the increasing demand for XFEL user operation at SACLA, a new undulator beamline (BL2) was
installed in September 2014. Following the installation of this second beamline, a DC switching magnet was replaced
by a kicker magnet and a DC twin-septum magnet to start multi-beamline operation, in which plural beamlines are
switched from pulse to pulse. In the demonstration of the multi-beamline operation of SACLA, the electron bunches are
alternately deflected at 30 Hz and simultaneous lasing at BL2 and BL3 has been achieved. Since the undulators of BL2
are placed in parallel to the first undulator beamline (BL3), the electron beam is deflected twice by 3 degrees in a
dogleg to BL2 and the CSR effect becomes important. The laser pulse energy of 100-150 pJ is currently obtained by
reducing the peak current down to 1 kA. To ensure tunability of the laser wavelength over a broad spectral range, the
electron bunches are accelerated to different beam energies optimized for each beamline. In this paper, the status and
operational issues related to the multi-beamline operation of SACLA are reported.
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Figure 1: Schematic of SACLA.
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Figure 2: Measured current waveform (green line) and
magnetic field (purple line) of the kicker magnet. Red
circles on the green line correspond to the beam
arrival timing at 60 Hz.
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Figure 3: Pulse to pulse stability of the kicker
magnetic field. Magnet current is varied by a step of
0.1 A in the vicinity of 200 A in (a). Magnet current is
fixed at 200 A and relative variation of the magnetic
field is plotted in (b).
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Figure 4: Electron beam optics and magnet
configuration of the dogleg beam transport to BL2.
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Figure 5: Stability of photon pulse energies measured
at BL2 (a) and BL3 (b) in multi-beam line operation.
Red points show single-shot pulse energies and blue
lines are 15-shot averages. The electron beam energy
is 7.8 GeV. The undulator K-values are 2.85 at BL2

and 2.1 at BL3.
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Figure 6: Stability of photon pulse energies measured
at BL2 (a) and BL3 (b) in multi-beam line operation.
Red points show single-shot pulse energies and blue
lines are 15-shot averages. The electron beam energy
of BL2 is 6.3 GeV and that of BL3 is 7.8 GeV. The
undulator K-values are 2.85 at BL2 and 2.1 at BL3.
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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) (pm-rad)

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

BL2, low peak current 2.7 0.64

(=1 kA)

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

BL3, low peak current 0.83 0.24

(~1kA)
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Figure 7: Averaged spectra measured at BL2 (a) and
BL3 (b). The beam energy of BL2 is 6.3 GeV and that
of BL3 is 7.8 GeV. The undulator K-values are 2.85 at
BL2 and 2.1 at BL3.
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