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Abstract

The SPring-8 upgrade, SPring-8-11, is officially budgeted and is in progress. The SPring-8-1I storage ring is composed
of a five-bend achromat lattice. We apply permanent magnets to the five bending magnets to reduce power consumption
and avoid downtime due to power supply system failure. All quadrupole, sextupole, and octupole magnets, including
dipole-quadrupole combined function magnets, are electromagnets but with rather small bore diameters and high
excitation currents. The permanent magnets and electromagnets, as well as girders that are also key components, have
been designed to meet requirements from the new lattice. We have fabricated prototype magnets and girders, and verified
each component design. In addition to the appropriate design of each component, a procedure for the whole assembly,
especially precise alignment of the magnets, needs to be carefully developed and verified. Otherwise, the dynamic
aperture readily becomes smaller. For that, we developed a vibrating wire method and other assembly procedures for the
alignment of the multipole magnets on the micrometer order. This paper reports each magnet and assembly design as well
as the current status of the mass production process.
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Figure 1: Half of a normal cell of the storage ring. Blue, green, orange, yellow, and red, respectively, indicate permanent
dipole, DQ-combined function, quadrupole, sextupole, and octupole magnets.
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Figure 2: Longitudinal flux density distribution in the gap
of LGB. The stepped magnetic field is formed with four
segments. Black line and red dot indicate simulated and
measured flux densities, respectively.
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Figure 3: Typical cross-section of the upper half of the
dipole-quadrupole combined function magnet. Green and
brown indicate yoke and coil, respectively. Red and black
dots indicate beam orbit and magnetic center positions,
respectively. Two open circles indicate SMR targets for a
laser tracker system.
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Figure 4: Photograph of SSW. A Ti-Al wire with a
diameter of 0.2 mm is stretched along the longitudinal axis
with a tension of 2 kgf. The wire is moved with stepper
motors placed on the pillars at both ends. These pillars and
the magnet are fixed on a granite table.
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Figure 5: Typical layout of VWM. A Be-Cu wire with a
diameter of 0.2 mm is stretched along the longitudinal axis
with a tension of 2 kgf. Both wire ends are placed on x-y
stages to scan the wire position. The bottom of the figure
shows a block diagram of the wire vibration measurement.
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