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Abstract

HiSOR was constructed in the 1990s and has been operating for nearly 30 years as a low-energy synchrotron radiation
source specializing in the vacuum ultraviolet and soft X-ray regions. The facility is facing problems such as a decline in
the competitiveness and an increase in breakdowns due to aging. We are going to construct a new storage ring HiSOR-II
which would have much smaller emittance and more straight sections for undulators. The lattice of the ring is based on a
compact and simple double bend achromat cells. The bending magnets produce dipole, quadrupole and sextupole fields.
The quadrupoles produce quadrupole and sextupole fields. Both of them would have small apertures. We report the latest

results from the design studies.
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Figure 1: Tentative design of HiSOR-II lattice (upper) and
optical functions (lower).

Table 1: Major Parameters of HISOR-II

Beam Energy 600 MeV
Lattice DBA 6 cells
Circumference 44m
Straight Sections 3mx 6
Emittance 12 nm
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Table 2: Parameters of HiSOR-II Magnets

Bending Magnets

Numbers 12
Length 0.85m
Dipole Field 1.23T
Quadrupole Field 3.93 T/m
Sextupole Field TBD
Quadrupole Magnets (Q1)
Numbers 12
Length 0.36 m
Quadrupole Field 14.7 T/m
Sextupole Field 93 T/m?
Quadrupole Magnets (Q2)
Numbers 12
Length 0.18 m
Quadrupole Field 13.1 T/m
Sextupole Field TBD
i
}
10cm
1.6 0.5
--- Target curve y=b;—x-b,
15 —\\ e B,_,(x) [T] rel. AB |] 04
L4 b TSso
o 0.3
— 13 | . B
E 12 L ‘\\ 4 0.2 E
2 2% - 0a% - 3
1.1 g7 20 ™ i [a)
mm B \\\\ 0.1 A
1.0 } hat —
00 @
0.9
4 -0.1
0.8 %< 0.1% tolerated deviations
0.7 P S T R SO SR R -0.2
6-5-4-3-2-1012 3 456
x [em]

Figure 2: 2D simulation of combined-function dipole
magnet. Magnetic field lines (upper) and field strength (By)
on X-axis (lower). The deviation from an ideal field
strength is also shown. The horizontal aperture of the beam
duct is 6 cm in full width.
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Figure 3: Excitation curve of bending magnet.
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Figure 4: 2D simulation of combined-function quadrupole
magnet. Field lines (upper) and Field strength (By) on X-
axis as a function of the excitation current (lower).
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Figure 5: Excitation curves of field components.

Quadrupole (blue) and sextupole (red). The design target
parameters are inidcated by a green dashed line.
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