Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo
PASJ2025 FRO604

BREREFALLERAHMIBSYYED T FEDORSR

DEVELOPMENT OF MAGNETIC FIELD MAPPING METHOD FOR ACCELERATOR
MAGNET USING MAGNETIC RECORDING

RS ES D, FAFM Y, ERIFE=N, BKLE Y, ZAER Y, AHERLD, B0 Y, Bz »)
FHEM A, QEERA Y, SERITAY, SiECY, Hh oS, BHRA A, RHEERER Y,
BIGESCY, REFHEE S, (LEAE A, (LSS S, E LR Y
Fumimasa Muto®#, Kazuya Aoki®, Keizo Agari®, Hironobu Akiyama®), Masaharu leiri¥, Masaki Ishida®),
Ruri Kurasaki®, Yoshinori Sato®), Shinya Sawada®), Yoshihisa Shirakabe®), Toshiyuki Takahashi®),
Hitoshi Takahashi®), Kazuhiro Tanaka®), Akihisa Toyoda®), Erina Hirose®), Michifumi Minakawa®,
Yuhei Morino®, Takumi Yamaga®), Yutaka Yamanoi®), Hiroaki Watanabe®
A Institute of Particle and Nuclear Studies, High Energy Accelerator Research Organization (KEK)

B Applied Research Laboratory, High Energy Accelerator Research Organization (KEK)

Abstract

A technique of magnetic-field measurements using resin sheets mixed with magnetic materials was investigated for the
application of in-situ magnetic-field mapping of magnets, such as accelerator radioactive magnets in narrow spaces, and
complex-shaped spectrometer magnets. These sheets can record the magnetic-field distribution as a magnetization
distribution. In this study, three types of magnetic materials, ferrite, neodymium, and samarium-iron, were examined.
Based on the measured relationship between the magnetization of the sheet and the magnetic-field strength, the

performance of the magnetic-field mapping was evaluated.
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Figure 1: An example of 3-dimensional magnetic field
measuring instrument.
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Figure 2: Overview of the magnetic field mapping method
with magnetic sheets.
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Figure 3: Relation between magnetizing field and
magnetization in magnetic sheets.
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Table 1: Performance Comparison of Magnet Sheets
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Figure 4: SEM images showing iron abundance
distribution of the magnetic sheets in the thickness
direction.
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. . Figure 5: Magnetic field distribution on the z axis of the
4. HMED—bOBEMEEER dipole magnet used for magnetization tests.
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Figure 7: Measured surface magnetic field distribution of the ferrite magnetic sheet. Left figure shows measured data in
the uniform magnetic field (Region 1), and right shows measured data in the non-uniform magnetic field (Region 2).
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Figure 8: Model for evaluating magnetization of the
magnetic sheets.
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Figure 9: Example of magnetization estimation result for
ferrite magnet sheet.
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Figure 10: Results of B-M curves: relationship between the
magnetic-field strength applied to the magnetic sheets and
measured magnetization of the magnetic sheets in the
Region 1.
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Figure 11: Comparison between the estimated magnetic-field strength in Region 2 and the applied magnetic-field strength
in the magnetization of the magnetic sheets. Left, center and right show the comparison for ferrite, neodymium and

samarium-iron, respectively.
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