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Abstract

The SCSS test accelerator (SCSS) was a prototype machine for a compact XFEL project SACLA. SCSS generated
SASE-typed FEL in the extreme ultraviolet (EUV) region with a wavelength range of 50-60 nm and an electron beam
energy of 250 MeV. Since SCSS accomplished the initial role of the prototype machine for XFEL, we decided to
terminate the operation of SCSS in May 2013, and to start relocation of the SCSS machine into the SACLA undulator
hall; which is called a “SCSS+” project. We plan to increase the electron beam energy from 250 MeV to 420 MeV with
one additional C-band accelerator unit. With the FEL simulation, we expect the EUV-FEL with a wavelength range of
30-40 nm and a pulse energy of 100 puJ. As a future option, SCSS+ has a capability to install additional 9 C-band
accelerator units and increase a beam energy up to 1.4 GeV, which can generate a soft X-ray FEL for various user
experiments.
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Pulse energy

10-30 pl/pulse

100 p/pulse
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Figure 1: Machine configurations of a) the SCSS test accelerator and b) the SCSS+ machine.
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Figure 2: Photograph of the switchyard toward two
beamlines (BL1 and BL3) in the SACLA undulator hall.
SCSS+ will be constructed in the upstream of BL1 (left
side of the photograph).
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Figure 3: Bird view image of the C-band accelerator
section.
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Figure 4: Trend graph of the pulse energy of FEL
radiation, during the long run test at the SCSS test
accelerator. The pulse energy was measured by a photo
diode in the EUV beamline. Unit of the vertical axis is

pJ/pulse.
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Figure 5: Trend graph of (Upper) the gun voltage, and
(lower) the beam position, which corresponds to beam
energies, at the dispersive section (D=110 mm) of BC.
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