Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 FRP056

SPring—8-11 B> BEA
MAGNETS FOR SPRING-8-11 STORAGE RING

VR SR AP),

AR D, ZRHIED, ST REO, JIMSFLD, S AP, SRR AD, [ 55 D),

BN, THRETT O, HEHREIE D, ﬁiﬁﬁﬂ* B AR B PR R A
Kenji Fukami * 4B, Tsuyoshi Aoki®, Noriyoshi Azumi®), Taiki Iwashita®, Morihiro Kawase®), Chikara Kondo*?,
Shiro Takano®™ ®, Minori Tajima®, Tsutomu Taniuchi®, Nobuyuki Nishimori®, Takemasa Masuda®),
Shinichi Matsubara®, Hiroshi Yamaguchi®, Takahiro Watanabe®
A) RIKEN SPring-8 Center (RSC)
B) Japan Synchrotron Radiation Research Institute (JASRI)
© National Institute for Quantum Science and Technology (QST)

Abstract

The storage ring for SPring-8 upgrade, SPring-8-11, composed of a five-bend achromat lattice, is being designed. We
apply permanent magnets for most bending magnets to reduce power consumption and avoid downtime due to power
supply system failure. This paper describes countermeasure policies against thermal dependence and demagnetization
due to the radiation incidence of the permanent magnet. For the electromagnets, we introduce multi-function magnets that
generate various magnetic fields simultaneously to secure space for installing other components e.g., beam position
monitors, absorbers, etc. Dynamic aperture readily becomes smaller due to a misalignment of the multipole magnets. We
aim to ensure installation accuracy using a vibrating wire method on the micrometer order for the multipole magnets. The
same design of the multipole magnets and the same alignment scheme have already been applied to NanoTerasu. We

report some results in this paper.
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Figure 1: Magnet arrangement of upstream half of SPring-8-II normal cell. Blue boxes indicate bending magnets.
BD01~BD02 and BD03 are LGBs and NB, respectively. BQ01~BQO02 indicate dipole-quadrupole combined function
magnets. Green, brown, and red boxes indicate quadrupole, sextupole, and octupole magnets, respectively. Black boxes

indicate common girders.

Table 1: Major Parameters of SPring-8-I11 Magnets

Items LGB NB B-Q Q SX ocC Steering  Steering Skew-Q
combined (in SX) (in OC) (in OC)
Number/Cell 4 1 4 16 10 4 6 2 2
Gap or bore diameter 25mm 25mm 44mm 34mm 42mm 50mm
Maximum field 0.62T 0.95T 0.26T 55T/m 3kT/m? 100k T/m? 0.15- 0.20mrad 0.29T/m
or kick angle 23.8T/m 0.45mrad
Effective length 1.55m 0.38m 0.35m 0.2-0.65m  0.1-0.3m 0.15m 0.1-0.3m 0.15m 0.15m
Good field region 6mm 6mm 6mm 7mm 7mm
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Figure 2: Schematic of LGB.
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Table 2: Alignment Tolerances

Items X,y roll, pitch, yaw
On-girder +0.05 mm +0.1 mrad
Girder-to-girder +0.09 mm +0.1 mrad

3.2 NanoTerasu TDT TA A MEE

NanoTerasu O E#RX[FOHFRER A4 160 HI12D
VN, On-girder alignment % D FEHERINSOEALOEA
7T 5% Fig. 3 (29, K, FEE 7 M EH+0.005 mm
PIPIZi#E C& Tz, R DRV N b5 ONLE 3%
HRET, Ho R rRE CTh o7,

N/ N SIRNL ' 1pe S Nl Y o SR VAT ROY Y [l 1 )
T 570 kR O FUET SMR O =R JLIEEA L —
WrT7y B THEL, (AL, BERTE ORI EIZIB W TH
TN DFEFERIT— L TR, 22T, EEAEOHIE
Bz AT, Lo 2 >OEER M OREE, 47k
/D R TCHEE LT, EREAS ATV s A
@ SMR JEFEDZEAE R DT, 22441 800 ;D SMR JH
FEDIK | B E F7 [ D ZE AL B3 12+0.02 mm D HiH
W TH-o7z, ZOREIZLY On-girder alignment D7
VAENTET TR TE I, LILARRG, ZOHIE

PASJ2024 FRP056

EIXL—V Ty I DORREEE A TEY, ki 0Z
(bEEZFOEERTHO TIHARL, BILEIZESIT/NIEN
EThorEHEESND,

NanoTerasu Zf&U 7 Dasiya= 7 I BT,
AT TV T WA L E B — ATV 7% 300 JA
AL 72[8,13-15], EKD—DE, ZOEREET TA A b
ThdHEEZ TN,

4., F&OH

SPring-8-11 DA ZFREIL ., MEREDTODT T4
AL RAT — L KE LT, NanoTerasu CORRER A B F
R FERERUEICIT 73R IER G At D D, A AFFE ST
T ZBUWEL, SRAEEE)ND 2028 4EFE I TO 3.5
M CREERLY R UET ETHD,

e
Fex OFEFLUT-IA D NanoTerasu ~DiEM . 77 A

AU POREETIL, ESLFFER S8 15N BB 2 H Ak
JEBHSEMAR AN B )\ TS RERIL £ T,

30\||\\\
257 yall

20
15

R N
=S

0 0.005 0.01

WG (8]
S
=
=y
3

20 N

& W

5 N

0.0l -0.005 0 0.005  0.01
WimP M EDEERNODELL [mm]

Figure 3: Histograms of the displacements between the
reference line and the magnetic centers of 160 aligned
magnets in the transverse plane.
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