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Abstract

Multi-element octupole-base corrector magnets will be installed in the electron storage ring NewSUBARU in place
of vertical steering (skew dipole) magnets. The new magnets use coil windings to produce the skew quadrupole, skew
sextupole, normal octupole, and skew dipole fields. The skew dipole element is used to achieve vertical steering. We
made six magnets. The yoke is a laminated core composed of 0.5 mm thick silicon steel plates. The number of coil turns
for the dipole winding was changed from the calculation (129t & 92t) to 126t & 92t because of the space requirement.
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Fig. 1: 3D structure model of the multi-element corrector
magnet (front) with the quadrupole lattice magnet nearby
(back).
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Magnetic Yoke Length 80 mm
Bore Radius 50 mm Fig. 2: Cross sections of the upper half of each element of

Cross Section of Coil Conductor 2 mm X 3 mm

Cooling Method air
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the magnet illustrating the configuration of the coils.
The shaded areas indicate the coils which were used in
each element.  Black and grey shaded areas indicate the
direction of the current.
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Fig.3: Laminated yoke (core) lIHit, 1/8 of a
magnet (left photo) and the test assembly of 8
unit cores (right photo).
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Fig. 4: Cross section of 1/4 of the corrector magnet.

Table II: Number of coil turns.

Field element Design Production

Dipole 129 T+ 92T 126T + 98T

Sextupole 31T + 42T 33T +41T
Quadrupole 42T 38T
Octupole 42T 40T

A VOERY [E L ORER T,

[F s A |2 5 < quadrupole & octupole H =2 A /L
Fm. ALY % —>23a—27 2% < sextupole &
dipole A Wik, ZhEFih—&{fbkLT1HoDaA
Ny = DI HR D T,

33 AT

I — 7 DAL TIT A NVEE D AT 7211297 9
DT, Fig.3 OIRRETIZ/2<Fig.5 DX H WA %
MNTCHIRRETITY), I—7 B8 NEITHD=D, #M
BALTICEDEADBPRKREL 2V G, 20D, £
FErooa—7 XERHCM A, TRFAERL N THF;
L., RICEAY EEZWMOFFTZ L—2THRY 2N
OO EHEZIT o7, MR TT, FHERICHEE L
TLEXE, B ELEFTEED,

HLAAL THRAT . WIT < I B — 2 & B & 9 1 [H
EV 7w AT 208, ERBRKENETD AT
DLENTERN,

Fig.5: Magnet assembly. The ring at the top
will be replaced by an alignment base.
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Table III: Resistance and inductance * / I '
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(c) Quadrupole 10A
Fig. 7 Temperature distribution of the magnet.
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Fig. 6: Temperature rise with time
& X
[1]1Y. Shoji, “= =2 — ANV HBEMEBRE ORE.
Proceedings of the 6th PASJ Meeting, Tokai, Aug. 5-7,
2009.
65 [2] Yoshihiko Shoji, IEEE Transactions on Applied

DL RERIEERA ZBE LT, 20104 E 0 jElix{s Superconductivity, Vol.20, No.3, pp.230-233
LIRS, Zh b0 D baBh & SHEC, 28 % 85y (2010).
BUE AR ICRRE T E CTh D,
Table IV: Mutual inductance
Current driving coil Dipole Sextupole Quadrupole Octupole
Voltage induced coi Current (A) +0.086 +2.15 +5.85 +2.46
Dipole +9.7~+10.1 -0.10 ~ +0.05 -08~-05
Sextupole Inductance (mH) +9.2~+10.5 -0.11 ~+0.06 04 ~0.1
Quadrupole -0.10 ~ +0.08 -0.14 ~ +0.06 -0.12 ~+0.01
Octupole -06~-02 -04~-0.1 -0.12 ~ +0.04
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