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Construction and Commissioning of a 25 m Undulator Beamline at SPring-8

Toru HARA!, Sunao TAKAHASHI?, Makina YABASHI?,
Kenji TAMASAKU!, Hideo KITAMURA!? and Tetsuya ISHIKAWA!2
1SPring-8/RIKEN and 2SPring-8/JASRI

The first 25 m undulator was installed in SPring-8 storage ring during thie summer shutdown of 2000, fol-
lowed by commissioning works of the undulator itself together with a front-end, a transport channel and
end-stations. Described here are design concept, commissioning process and present status of each sector.
The integrated beamline has reached mostly to its original design target. The beamline w111 be extended into
a newly constructed building by the end of March 2001,
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Figure 1. Connection between segments in case of (a) an in-vacu-
um undulator and (b) an out of vacuum undulator.
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Figure 2. Schematic view of the 25 m long in-vacuum undulator.
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Figure 3. Cut out view of an in-vacuum undulator.
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Table 1. Parameters of the 25 m in-vacuum undulator

‘ Type : Pure éta(rlgiigi;crﬁ)magnet -
Periodic length 32 mm
Number of periods 780 :
‘Gap range 125«50 mm
 Maximam K - 176at 12mm gap
= o 74~18keV
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Figure 4. Magnetic field measurement of the 25m undulator.

Field measurement and correction are completed first in each seg-
ment (a), and after carried out at connection points (b).

Table 2. Magnetic field performance of the 25m in-vacuum
undualtor

Gap. | iuse | DileLoem) | S | Ty
Normal | Skew | Normal | Skew | Normal | Skew
12mm | 5.8° 720 | =36 | —12 0] 54 -9
20mm | 5.4° 55 —~25 1 —17 | -3 41 —15
30 mm | 3.4° 37 —15 =7 2 15 4
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Figure 5.
in the SPring-8 storage ring (back side).
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Photograph of the installed 25 m in-vacuum undulator

Figure 6. Photograph of the installed 25 m in-vacuum undulator
in the SPring-8 storage ring (front side).
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Brilliance [photons/mmz/mradz/sec in 0.1%b.w.]
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Figure 7. Expected brilliance of the 25 m undulator. Solid line
shows the spectra at 12 mm gap and dotted lines show brilliance
available using 1st~3rd harmonics.
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Figure 9. Beam life time dependence on the 25 m undulator gap.
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Figure 10. Effect of uniform field correction on undulator spec-
trum, The spectrum are measured at 50 mm gap (K~0.04) with 0
and +0.1 G horizontal field correction. Dashed line shows a calcu-
lated spectra.
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Figure 11.

Layout of the front end for the SPring-8 very long in-vacuum undulator beamline (BL19LXU). The compo-

nents shown by the bigger and bold letters are the high heat load components.
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Figure 12. Comparison of the spatial distributions along axes be-
tween the 1% harmonic flux density and power density. The spatial
power density distributions for the standard undulator are also plot-
ted for reference.
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Figure 13. Sectional view of the exit of the 2" movable mask, hav-
ing an 1.5 mm slit and 12 mm square apertures.
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Figure 14. Equivalent stress contour in the 13t movable mask calcu-
lated by ANSYS analysis.
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Figure 15. Maximum equivalent stresses of beryllium window for
various light sources calculated by ANSYS analysis. The horizontal
axis shows the absorbed power in the beryllium foil, and the vertical
axis shows the maximum equivalent stress.
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Figure 16. Photograph of the first beam observation by the Screen
Monitor 1, which is located at about 35 m away from the light
source point. The round shape brightness, located at center, is the
undulator radiation, and the band shape brightness, located at the
left side, is the bending magnet radiation downstream of the inser-
tion device.
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Layout of BLI19LXU.
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Figure 18.

View of the beamline from the upstream side.
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Figure 19. First monochromatic beam observed at a screen moni-
tor in a transport-channel of BL19LXU.
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Figure 20. Monochromator Si crystal with a crystal holder.
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Figure 21. Peak photon flux vs. photon energy, measured at differ-
ent conditions of undulator gaps. The aperture sizes of a front-end
XY-slits were set at 0.7 x 1.0 mm? (closed circles) and 0.5 X 0.5 mm?
(open circles) . The solid line represents the calculated result with an
aperture of the XY-slit of 0.7 x 1.0 mm2.
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Figure 22. Undulator spectra at a 12 mm undulator gap. The dots
represent the measured results and the solid curve is the calculated
ones. For the calculation, a coupling constant between a vertical
and a horizontal emittances of the orbital electron beam is set at
0.3%.
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