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Abstract
The MuSEUM experiment, a precise measurement of muonium hyperfine structure (MuHFS) in the ground state, is
underway at J-PARC. We are currently developing a new device for high magnetic field (1.7 T) experiments to achieve
more than 10 times higher precision than the previous experiment. The temporal and spatial homogeneity of the magnetic
field required in this experiment is less than 0.2 ppm (p-p) in the inner region of the rotating ellipsoid (20 cm short
diameter and 30 cm long diameter). We have achieved 0.45 ppm p-p homogeneity in the spatial magnetic field
homogeneity test using whole-body MRI magnet. In this presentation, we will discuss (1) the quantitative evaluation of
the magnetic field variation with temperature change in permanent current mode and (2) the feasibility of a new shimming
method using ferrofluid and magnetic putty.One of the factors of magnetic field variation over time is the temperature
change. In the magnetic field conditioning method using the magnetization of the iron shim, the support mechanism for
fixing the iron shim in the superconducting coil expands and contracts due to temperature changes, causing a change in
the position of the iron shim. The amount of magnetization of the iron shims also depends on the temperature. Therefore,
we measured the change in the magnetic field when the temperature of the support was changed, and the simulation
calculation and comparison of the two sources of magnetic field variation related to the temperature change were carried
out.In addition, we are investigating a new method of spatial magnetic field adjustment using magnetic fluid and putty to
improve the accuracy of magnetic field adjustment compared with conventional iron shims. We will also discuss its
feasibility.
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Figure 1: Superconducting magnet used in MuSEUM BEE B ORI BRIl S DN TR~
experiment and structure for adjusting magnetic field.
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Figure 2: The magnetic field created by the putty.
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Figure 3: Interpolated magnetic field distribution on the surface of a 20 cm -30 cm spheroid (Mercator projection).
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Table 2: Uniformity by Shimming
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Figure 4: Long-term stability of the magnetic field.
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Figure 5: Correlation between surface temperature and
magnetic field strength.
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(b) Iron shims are distributed similarly to actual
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Figure 6: Change in magnetic field as a temperature.
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