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Abstract

A steering magnet for photon-beam axis tuning in the insertion devices at SPring-8-II has been developed. The magnets
are supposed to be placed at both ends of each insertion device for SPring-8-II so that a photon-beam axis can precisely
be adjusted against perturbations including a slow ground deformation in the accelerator tunnel. Since it will be installed
surrounding a bellows duct of which mechanical center is 23 mm off the beam axis, the field center of the magnet is
designed to shift from the center of the magnet core. Cooling efficiency has also been improved by inserting copper plates
in the intermediate layers of coils. We fabricated and tested a prototype and verified that our design meets the requirement

for SPring-8-11.
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Figure 1: Configuration around PBA-ST. PBA-ST is
installed surrounding ICF152 bellows duct.
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Figure 2: Cross-section of steering magnets. Beam axis
locates 23 mm apert from magnet core center.
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Figure 3: (Upper): Magnetic field in core. (Lower):
Horizontal distribution of By. Origin of X-axis is the core
center.
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Figure 4: (Upper): Magnetic field in core.
Horizontal distribution of By.
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Figure 5: Magnetic flux density in core where horizontal
and vertical coil currents are 5 A, respectively.
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Figure 6: Longitudinal field distribution with and without
neighboring Quadrupole magnet QO1.
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Figure 7: Field center shift due to permeability of bellows.
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Figure 8: Coil temperature without (upper) and with
(lower) heat sink.
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Figure 9: PBA-ST magnet under field

measurement.
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Figure 10: Horizontal steering field (By) distribution in
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horizontal (upper) and vertical (lower) directions.
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Figure 11: Vertical steering field (Bx) distribution in
horizontal (upper) and vertical (lower) directions.
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Figure 12: Horizontal steering field (By) distribution in
longitudinal direction (z).
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Figure 13: Coil temperature. Coil currents are 5 A at (a)
and (b), 7 A at (c) and 10 A at (d), respectively.
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