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Abstract

Experiments of g-2/EDM precise measurements need very homogeneous magnetic field at the cylindrical fiducial
volume with 3cm-radial width, 10cm-vertical (axial) height and 66.6 cm diameter. The homogeneity should be less than
0.2 ppm peak-to-peak, which is roughly 1/10 of MRI homogeneities. We have done a magnetic field design with 0.13 ppm
homogeneity, and this presentation discusses about the shimming operations. We are preparing two sets of passive
shimming tools (iron pieces) and two sets of active shimming tools (shim-coil arrays). The passive shimming operation
provides precise magnetic field shimming though two steps, which are coarse shimming operation with large volume
(with de-magnetization) of iron pieces and fine shimming operation with small volume (less than 100 cc and keeping
magnetization) iron pieces. The operation compensates initial error fields after the installation and just before the
experiment start. The error fields come from some assembly errors, environmental magnetic fields and some others. The
shim-coil arrays are for axial fields and transverse fields, with rotational distributions. They are planned to be used for

error field active compensation even during experiment.
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Figure 1: Shimming procedure to obtain homogeneous
magnetic field.
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Table 1: Tools of Precise Magnetic Field Shimming for g-2/EDM Magnet

Shimming Tools Capacities Roles and usage
(actual)

Passive tools Coarse shimming shim-trays >4.95 % 10*cc |Rough shimming (shimming for high ordered eigenmodes) using
(magnetized (< 6000 cc) large volumes of iron pieces with magnet current ramp-down, and
iron pieces) with iron-yoke ceiling removed and reassemble.

Fine shimming shim-trays <3494 cc Fine shimming (shimming for low ordered eigenmodes) with

(< 100 cc) magnetic field on and without iron-yoke ceiling removed. Fe
volume in a shim-pocket should be less than 1 cc.

Active tools  |Bz type shim-coils 3 Gauss Bz |In rotational direction, uniform, cos® and cos20 like distributions
(Shim-coils |6 coils in longitudinal array (1.0 kA) can be corrected.
arrays)

Br type shim-coils 6 Gauss Br  |In rotational direction, uniform, cos® and cos2® like distributions

6 coils in longitudinal array (1.0 kA) can be corrected.
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Figure 2(a): Meshes of iron placement pockets and
Magnetic field measurement points.
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Figure 2(b): Two types of shim-coils. Left: Bz type shim-
coil array, Right: Br type shim-coil array.
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Figure 3: Typical transverse field which can remain even
after well shimmed magnetic field at fiducial region.
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Figure 4: Simulated error field, which is generated by
tilted iron-yoke as right figure. Left two figures plots
contours of Bz (left) and Br (right) on R=0.333 m
cylindrical surface.
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Figure 5(a): Shimming simulation of passive shim for the
residual fields after shimming of error fields due to tilted
iron-yoke. Two frames plot contours of BzRE (left) and
BgRE (right) on R=0.333 m cylindrical surface.
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Figure 5(b): Schematic drawings of error magnetic field
(left: before shimming) and residual field (right: after
shimming).
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Figure 6: Transverse magnetic fields by Br type shim-coil
array. Arrows denote magnetic field directions.
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Figure 7: Shimmed BgrRE at R = 33.3 cm cylindrical surface

from Fig. 5(a) left type Br distribution. £3.6 Gauss. Br was
shimmed to £0.17 Gauss.
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