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Abstract

This proceeding describes update of the magnet for muon g—2/EDM precision measurements. The design method for
the magnet has been developed and candidate coil block (CB) and iron yoke placements have been designed considering
the superconducting limitations of current density 125 A/mm2 and maximum magnetic field on CBs less than 5.5 T, as
reported on NIMA vol.890 2018. Since then, the magnet design has progresses and introduced holes on the iron yoke for
shim trays and refrigerators. The progresses have made it necessary to optimize the CB placements again according to
the iron yoke new design. This presentation discusses the optimization results of magnetic field distribution and CB
placements, comparing the former magnetic design.

. EARE AT e8I — 7 1L > TWBDS, SNER D DR =R
1. [XC®HIZ Tl I HL I, 7 — A HE LB ORIG A A
‘::L‘—Z]‘f/ *’:-"%’:JE*—)(‘/ 0)?;;“" §\‘/‘|'J“ ZHW ﬁZﬁ‘Z)ffTXLE‘E)%OTV‘%)O
B (Fig, f;?.g)fiﬁ;_jy; gﬁ%ﬁ;ﬁﬁ, 7=, Fig. | FUIICHE muon B4 A AHHLE[1 27
52— RO (KE 3 cm 8. 10 em & CEAR 66.6 cm) L Vo SR —ZITBIIFTZR AL (A1) Zitild 3725
(=, BREEH.0 Ty ORI — B (B BHRIE+0.1 ppm, € ¥ ZMEMo T muon IAREID, 3 T O]
B 0.2 ppm)&Z L EL 5, 2T, MRI Bt O34 W¥s Bz CHRAMRIZIABIL 72038, 285 S Br iz
WA —HT B WY —ETh b, Tio, B IR
A% (Spiral injection)[11% FIREE T 23 AL E TH D,
ZDOIO R AT AR B E O TIEIIBE
VB L . Y IRFORR EHIR L% S Wk U7 AL s ) Bid & 3% =
B EILITHELT2[2,3,4], TDOHOKEFHERT, A
REREBEOET—7ITUE, W EWE ST
HS1D BB AN ELRF SO FAET A8 /20T, Fie,
KEOBEEEE 258, BROARIL, FfFEIRYE
LT W EE BN AT IREL TS,
INHLOFREEFT X, ZNE., £ T ROE IR
DOXRIFEZEBET D708 B~ DO /INSWiREHE
L7223, &L aA LV EO RELEZ{THOZ LT, iRt
AR O BAISS TS T2, SBIC, Wi nZE
HOI=D A HON VA EDEEHITV, DX
HHBEL T, B —WGE AR T 2L912 CBs(Coil
Blocks) A & % fr ik L7z, £IHDFERIZHOWT, H
R R LT 5,

2. WARFFTOER g

55 CHR23AI THE LTS I LR A B B el e
M20160422 LI SSEREDBLE T, ZOBRE T, §k o
7T RIE, Sa—A Y A A OB ThoT=, 72 | 5. type to control
L, RBEE ZIEL T, EFRHSI— 2108 4 A, L plich angle
Bt 8 KO E WO ZHoIT T,

ZO%, BEMEE 2GRt ED -, BUROB A
AT DO b #ka — 7 O IR% Fig. 1 & Fig. 2 ITRLT,
Figure 1 EEBICITREA OWriE T, 2ABEZRL TN,

# abemk@post.kek.jp

2.2m

Bg and B, type to
C‘N\’ﬂo(\\ pitch and rolling angle

Kick (b) Spiral injection

Figure 1: Schematic drawing of storage magnet, muon
spiral injection and two Active Shield Steering Magnets.
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Figure 2: Cutaway view of iron-yoke with holes.
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Figure 3: (a) 2D reconstructed iron yoke magnetic field at
procedure No.4, reconstructed by using 350 circular
filament currents (arrows), (b) 2D reconstructed magnetic
field with tuned CB placements.
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Table 1: Procedure to Obtain Magnetomotive Force
Placements

3D

No. Procedure Note
or 2D
Initial placements See ref. [1]
! (Iron yoke/CBs) 3D/2D 3D: Iron yoke, CBs: 2D
2 3D magnetic field 3D OPERA code was used
calculation
Azimuthally 3D 3D cal. at every 10 degrees
3 averaged magnetic 2D used for CBs
—2D R
field optimizations.
Extraction of iron .
4 yoke magnetic field 2D SeeFig. 3(a)
Tuning of CB To obtain homogeneous
5 placements (DR, 2D magnetic field (See
DZ) Fig. 3(b))
6 If DR<1.0E-5 m, oD YES: Iteration finish,
DZ<1.0E-5m No: back to 2 and continue
. A set of circular currents to
7 3D magnetic field 3D & reconstruct 2D magnetic

cal. with tuned CBs 2D field
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Table 2: Electromagnetic Parameters

Parameters M20210727 M20160422
(This presentation)  (NIMA 2018)
Number of CBs 5 5
Holes on iron yoke Holes _shown in Injectioq &
Fig. 2 7 dummies
Pole face Z position 0.720 m 0.720 m

Pole radius 0.070 m (in), 0.148 m (out)

Max. AT ona CB 1.6060275 MAT 1.594 MAT
Total CB Amp.-turns ~ 5.00705145 MAT 4.988 MAT
Max. B on conductor 539T 499 T

B amp. in 30x100mm (0%27397;:)?11) ( 0(?.1339;;[) an)
Iron magnetic field 0.4756923 T 0.4787095 T
SCwiresize in (R, Z)  1.524x2.202mm 1.53x2.21mm
Cu ratio 2.5 2.5
Current 417.15 A 417.88 A
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Figure 4: Magnetic field in the fiducial volume. 2D
reconstructed magnetic field agrees well with the
azimuthally averaged 3D magnetic field, but ripple is
larger than 0.2 ppm and has been increased from 2.6 uT to
16 UT (peak to peak). Shimming simulation showed that
the ripples can be well shimmed with less than 150 cc iron
shim pieces.
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Figure 5: Magnetic field in the fiducial volume. 2D
reconstructed magnetic field agrees well with the
azimuthally averaged 3D magnetic field, but ripple is
larger than 0.2 ppm and has been increased from 2.6 uT to
16 uT (peak to peak). Shimming simulation showed that
the ripples can be well shimmed with less than 150 cc iron
shim pieces.
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