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Abstract

SPring-8-1I is an ultra-low emittance ring featuring a five-bend achromat lattice, with user operation scheduled
to commence in 2029. Each normal cell contains five permanent bending magnets: four longitudinal gradient bends
(LGBs) and one central standard bend. A total of 218 of these magnets are to be installed in the 1.4 km-circumference
ring. Prior to mass production of the accelerator components, a prototype representing approximately half a cell has
been fabricated to validate the design specifications, component integration, and performance. This prototype, which
comprises magnets, vacuum components, beam monitors, and girders, serves as a crucial step in evaluating the overall
system. This paper reports on the design, fabrication, and magnetic field adjustment of the LGBs for the prototype

cell.
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Figure 1: The optics and magnet arrangement of a unit
cell. The open squares represent bending (blue),
quadrupole (green), sextupole (orange) and octupole
(red) magnets, respectively. Blue filled squares indicate
combined-function dipole quadrupole magnets.

RRPEITSATLC L BEA[4] BLZEF o /S — e T =
B EO T EME OV TERANES ODE%EW’?D%LI&
DHESL, BEEARTE T O AL ER L O TR ZITOH7C

B, 2024 FEFE AT RANEWES ., A T,
AT BN O—EHEL CTRYES I EPER 1 5 L7250 MK
DA DF%F - BUEB L OIS B O BESCHRE D ST
DUNTIRAB,

2. SPring-8-ll fREIK AWE DHE

1 A WICEE SN DRI K AR AL, B =070
W& BIR D15 2Bl A A 9% Longitudinal Gradient Bend
(LGB) 4 5L /L HLITERESILS Normal Bend (NB)
1 B T&H5, Table 1 ([ZARIAIKAMEAT DI ST A= H 7%
Fig. 2 IZ LGB OERAERT,

Table 1: Parameters of Bending Permanent Magnet
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BDO1a,b,c,d 0.431/0.275/0.231/0.195
Magnetic (BDO5d,c,b,a)  (0.195/0.231/0.275/0.431)
flux density  prppg eba  0.237/0.280/0.360/0.615
at pole gap
[T] (BD04a,b,c,d)  (0.615/0.360/0.280/0.237)
BDO03 0.953
BDO1a,b,c,d 0.500/0.350/0.350/0.350
(BDO5d,c,b,a)  (0.350/0.350/0.350/0.500)
Effective BD02d,cba  0.350/0.350/0.350/0.500
length [m]
(BD04a,b,c,d)  (0.500/0.350/0.350/0.350)
BDO03 0.380
Pole gap height [mm] 25
Pole width [mm)] 35
Permanent magnet Sm2Co17
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Figure 2: Schematic view of LGB. Yellow arrows show
magnetization direction of permanent magnet.
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Figure 3: Temperature coefficient tuning of BD05. Large
open circles show the optimum thickness of magnetic
shunt alloy MS-2. Yellow band shows the range of
specification.

- 403 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

PASJ2025 WEP070

T AN a~d EBIT, BREA A 0 K (GREA) Tl
Sm2Cor7 DIRFEFREUTITU -4 X104 /K Llp>THRY, &
W SR E T LR BT EF M~ T 5, 2D
FET 4 BT AN RTE5 X105 /K DINICREET 52
LINTE=, 7B, BT A a, ¢ THRBEHE N
STUVWRNWDIE, 1/3 IBOFERGE 4% 2 BEEALTZT28
Thd,

3.2 WA

T TS PN BB L AR A EN TR R RS 1 X LGB
BUED LB PETITON DX vy 7 G TR, K
IR LD N E LT A I vy
Wi ZREIE LM Hans, V4 —ra—sfl (U
7N JE B A (ZHO AT B Te k0 R U & T8 Clalis
SHLE, AIENEC T HNZES 15~20 mm Ok
(SS400) fls Yo N 7L —hE K AR 7 vy 7 LD FEEfE
BEAT D, ZHICEVERT L — DT v U MR &%
TALESEDHZET, vy TG RELZ TS HZLN T
XD, BEY TR T REREH X, RGO A =R B &
OV R RS 2 5 JE L C | IE SRS S8 FE /545 %LL 1
(272D RO E LT, Figure 4 (WGP HEAE O R m]
RE&EFAHE OB 2R,

BDO5a
0.46
=
e al
045 [ ’J P .
o
0.44 e e |
“/a |
0.43 > 1
— .
= e
— 0.42 /
o / —
0.41 o TunEI
// Operating point
04 | -
#
039 |/
L.
0.38

0 5 10 15 20 25 30

Tuner position [mm]

Figure 4: Response curve of magnetic field with respect
to the position of tuning plate for LGB-BD05a segment.
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Figure 5: Relationship between magnetic flux densities
at pole gap and NMR slot for BD04a.
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Figure 6: LGB-BD05 mounted on girder. Gap side view
(top) and return yoke side view with magnetic field
tuner and slide mechanism for vacuum chamber
installation (bottom).
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Figure 7: Longitudinal distribution of magnetic flux density By. Left: BD04 (reverse of BD02). Right: BDO5 (reverse

of BDO1).
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Figure 8: Schematic view of Normal Bend (NB).
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Table 2: Parameters of Bending Permanent Magnet at
Injection Section

0.378/0.283/0.251/0.227
0.192/0.250/0.338/0.623
0.803/0.414/0.306/0.146
0.500/0.350/0.350/0.350
0.350/0.350/0.350/0.500
0.500/0.350/0.350/0.350

Magnetic flux BDINJO1a,b,c,d
density at pole BDINJ02d,c,b,a
gap [T] BDINJ04a,b,c,d
BDINJO1a,b,c,d
BDINJ02d,c,b,a
BDINJ04a,b,c,d

Effective
length [m]

Pole gap height [mm] 25

Pole width [mm)] 35

Permanent magnet Sm2Co17
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