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Abstract

The objective of muon g-2/EDM experiment at J-PARC is to measure muon anomalous magnetic moment (u g-2) and
detecting muon electric dipole moment (u EDM) directly first in the world. A muon beamline for the experiment is
designed so that the beam is kept in a small solenoid magnet after accelerating muon beam in LINAC. It is required to
control magnet field in a solenoid magnet with sub-ppm order. The required magnetic field strength is 3 T with a
homogeneity of less than 0.1 ppm. Design techniques for medical MRI magnet are applied to meet the requirements The
scheme to produce and keep such a high homogeneity is studied with a MRI magnet which generates magnetic field
strength of 1.7 T with a homogeneity of 0.45 ppm within 30 cm DSV (Diameter Spherical Volume). This paper discusses
two items; the correlation between room temperature and the magnetic field strength, and the study of the materials that

are suitable for passive shimming of sub-ppm level.
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Figure 1: Superconducting magnet for MRI.
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Figure 2: Thermal expansion of support for shim trays.
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Figure 3: Position of t/hermocouples.
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Figure 4: Temporal change of temperature.
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Figure 5: Correlation between magnetic field and
temperature.
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Figure 6: Setup for magnetic moment measurement.
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Figure 7: Magnetic field distortion by bottle.
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Figure 8: Magnetic field distortion by ferrofluid.
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Table 1: Magnetic Moment of Bottles and Ferrofluid
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Figure 9: Magnetic moment by ferrofluid
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