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Abstract

A soft X-ray undulator beamline BLO7LSU has been constructed in the 27m long straight section of the SPring-8
storage ring for researching on advanced soft X-ray spectroscopy material science. The light source consists of eight
figure-8 undulator segments (four horizontal and four vertical polarization segments) and seven phase shifters. In
BLO7LSU the four-blade-drive style, which can drive each detector head independently, has been introduced as a X-ray
beam position monitor (XBPM), because the light source of BLO7LSU produces various synchrotron radiation beam
profiles. But then, the water-cooled absorber chamber has been installed in the storage ring in order to prevent
irradiating components of the storage ring by skirt of synchrotron radiation beam profile, and temperature rising. The
beam profile in a vertical direction has been restricted by an aperture of the absorber chamber. The XBPM, which is
placed under such special condition, has been optimized in consideration of observation and calculation results of the
beam profile.
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Table 1: Distance from Each Segment

H1 \] H3 V4 H5 Ve H7 N
47.3 43.7 405 369 338 302 27.0 234

Distance to XBPM (m)
Distance to
Absorber Chamber (m) 351 315 283
Actual aperture
at XBPM (mm)
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(a) Observed image by the screen monitor when the filter of Al (Imm)
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(b) Calculated image by SPECTRA

Figure 2: Images of each horizontal segment (H1, H3, H5, H7) with the gap is 50mm.
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(b) Calculated image by SPECTRA

Figure 3: Images of each vertical segment (V2, V4, V6, V8) with the gap is 40mm.
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(b) Calculated image by SPECTRA

Figure 4: Images of all horizontal/vertical segments with
the gap is 50/40mm.
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Figure 5: Images of H1/V2 segments when the gaps are
28/22mm.
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Figure 6: Images of phase shifters (PSs). (a) Observed
image by the screen monitor with the filter of Al (Imm),
when the gaps of all PSs are 40mm. (b) Calculated image
by SPECTRA when the gap of PS4 is 40mm. (c)
Observed image by the screen monitor with the filter of
Al (Imm) when the gaps of all PSs are 80mm.
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Figure 7: Local bumps in (a) horizontal and (b) vertical plane. Solid lines are calculated orbits. Points linked with
dashed lines are beam positions measured with COD-BPMs.
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Figure 8: XBPM response against beam position
estimated from COD BPM.
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Figure 9: Current signal variation when changing blade
positions. Gaps of all PSs were set at 40mm during this
measurement.
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Figure 10: Current signal variation when changing the
gap of segment H7. Gaps of all PSs were set at 40mm.
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