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Abstract

In 2014, the X-ray free electron laser facility, SACLA, was upgraded by building a new beamline, BL2, by installing
undulators to BL1, by setting up a fast beamline switching system, and by relocating the SCSS test accelerator to the
upstream of BL1. In this upgrade program, the extension of a beam diagnostic system, consisting of rf cavity beam
position monitors (RF-BPM), screen monitors (SCM), differential current transformers (CT), a halo monitor etc. was
carried out. The demanded performance of the extended instrumentation is the same as BL3, e.g. less than 1 um
resolution for RF-BPMs and 10 pum resolution for SCMs. In order to support the fast beamline switching operation, a
trigger system and a data acquisition system for the beam diagnostics were also upgraded. We analyzed the data from
the extended part of the beam diagnostic system and we confirmed sufficient performance for the XFEL operation, such
as a value of less than 1 pm resolution of RF-BPMs and a few 10 pm optical resolutions of SCMs.
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Figure 1: Schematic layout of the undulator beamlines of SACLA after the upgrade in 2014.
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Figure 2: Temporal structure of trigger signals for fast
beamline switching operation. In this example, the
SACLA accelerator is 30 Hz operation and the beams are
delivered to BL2 and BL3 with a repetition rate of 15 Hz
each.
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Figure 3: Schematic diagram of the trigger system for the
fast beamline switching operation. The operation
condition is the same as Fig. 2.
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Figure 4: Histograms of the position resolutions of the
RF-BPMs in the BL2. The blue solid (red hatched) bars
show the horizontal (vertical) direction.
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Figure 5: Histograms of the position resolutions of the
RF-BPMs in the BL3. The green solid (purple hatched)
bars show the horizontal (vertical) direction.
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Figure 6: Beam profile taken by the YAG:Ce screen
upstream of the BL2 undulator. The elliptic image in the
circle shows the beam profile. This circle is generated by
the C-OTR scattered at the edge of the perforated mirror.
The diameter of the circle is 3 mm.

1e-10
102 —

31 H

61 o

Sigma™2 (n"2)

40

20 H

-12 17 47 77 107 137

KL (1/m) L=
Figure 7: Vertical beam size data from a Q-scan method.
The horizontal axis shows the K value of the quadrupole
magnet and the vertical axis shows the square of the beam
size (std.). The open circles are the data and the solid line
is a parabolic function fitted to the data.
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