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Abstract

This proceeding describes 2D (two-dimensional) magnetic field reconstruction from 3D non-linear calculated magnetic
field to use for muon spiral injection simulation in a magnet to measure anomalous magnetic moment (g-2) and electric
moment (EDM) in J-PARC. Co-axially placed circular loops with currents which are calculated from azimuthally
averaged magnetic field, which are not in uniform due to iron yoke 3D shape. The number of circular currents for iron
yoke is 350 typically. Magnetic field of CBs (5 Coil Blocks) are calculated by Gaussian quadrature with 60 to 72 circular
currents. Total 674 circular currents reconstruct 2D magnetic field. Magnetic field of circular currents are calculated by
using Chebyshev approximations for the complete elliptic integrals K and E. This enables intensive spiral injection
simulations to design the injection scheme.
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Figure 3: Residual field amplitude vs truncation
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Figure 5: 2D reconstructed magnetic field plotted by equi-
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Figure 6: Comparisons between the reconstructed and the
3D calculated magnetic fields, in the injection region.
Circles are azimuthally averaged 3D calculated ones, to
which the 2D reconstructed magnetic field agrees well.

Figure 7 I AEMEIAT T (Z=0)D 2D W54, 9
FREJE BT R UToiEss (o) B30 3D FHE RS (x)
ALz, 8k yoke BiB/ROFEEZLY, BRIH A, ¥
PIE S 8T FEE DR 7 IV INFAET 5, 2D
HERRBE S5 1 X o FI D -5 85 % RSB L TND, 25
W2, FLBEG D DR ZE £ 0.1ppm 2R3 TRRE, 2D
AR B (DS 2 18 3 AR 2R L T,

BIH T 3D 1%, BRI 10 a0 HRE
R TORLTWD, B350 Es - EAOEELT, JEE S
M OREE)» 7 W ERLTEY, EFREIZAR A EZD
HI—=NTHD, LER[3]DOINERE NI =720,

- 608 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

Reconstructed B, (R=0.333, Z=0.0m, B,=3.00000409T)

o 1.00 T T T
Q BO: 3.00000409 i~ (a)
IN 75 L z: o.000E+00 * 0 = L
_ z et * ;
5 __ SO 2 ; ig & ENo shiml
“q_;) = 25 | = ; — * = il
= * =
So o froted L dE ]
89 e | -0.1 ppnx T L OReconstructed B),
= S ki b =
%D - 50 - & E: E % = B
E = i =
— -75 | - B
L 100 LM20210727 ' ha
< 2.80 3.00 3.20 3.40 3.60 3.80
—— Magnetic field shimming
o 1.00 T T T T
(sS4 BO: 3.00000409
Y, I et (b) -
q )
o . B2 SHimmed M20210727 A
() L 4
= - 2 +0.1 ppm
.E ,(_lj'J oo E i
2 Z-25 - -0.1ppm 4
gf’ - 50 = —
e Shimmed 3D field
= 75 | " x i
(O
< -1.09 L L L L
< 2.80 3.00 3.20 3.40 3.60 3.80

Radial position (0.1 m)

Figure 7: Magnetic field in the fiducial volume, (a) before
shim, and (b) after shim. 2D reconstructed magnetic field
agrees well with the azimuthally averaged 3D magnetic
field (o), but ripples are larger than 0.2 ppm and are 16 pT
(peak to peak), which can be shimmed well.
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Figure 8: Magnetic field in the storage and detector region.
2D reconstructed magnetic field (lines) agrees well with
the azimuthally averaged 3D magnetic field (O). The
ripples are small in this region as shown by X.
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