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Development of the Device for 3D-Measurement of
the Magnetic Field Profile in the Toroidal Direction

Masahiro YAMAMOTO, Kazuhiro TSUZUKI*, Haruyuki KIMURA**, Masayasu SATO",
Takatoshi SHIBATA , Fuminori OKANO and Sadaaki SUZUKI

Department of Fusion Facilities
(Tokai Site)
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura , Naka-gun, Ibaraki-ken

(Received August 11, 2005)

The low activation ferritic steel is one of the candidate for structural material of a demo-
reactor. However, it was afraid that the plasma confiment and stability might degrade due to
the error field by the ferromagnetic property of the ferritic material. So, on JFT-2M tokamak
Advanced Material Tokamak EXperiment program (AMTEX) has been carried out to
investigate about the conformity with the plasma and ferritic steel. AMTEX was performed by
introducing low activation ferritic plates (FPs) step by step. At the third stage, the FPs was
installed to cover aimost whole inside wall (FIW) of the vacuum vessel (VV) as a simulation of
the blanket wall.In this experiment the accurate measurement of the distribution of the
magnetic fields strength was required before and after the installation of the FIW. Therefore,
the device for 3D-measurement of the magnetic field profile along the toroidal direction was
developed. After the FIW are installed, the ripple of toroidal fields is smaller than about 0.5%.
And, the deviation of the position of the magnetic sensor is sensitive because magnetic fields
have a gradient in the major radial direction. Therefore, as a condition of the design and
fabrication, less than 0.1% of the measuring precision (in the toroidal fields 1T) and less than
1mm of the precision of the three-dimensional position are required with the device for 3D-
measurement of the magnetic field profile.

Keywords: JFT-2M, Fusion Device, Measurement of Magnetic Field,
Magnetic Ripple of Toroidal Direction, Ferritic Plate

+ Department of Fusion Plasma Research
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