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Estimating plasma position and cross-sectional shape of the main plasma is essential for
plasma control and MHD analysis in tokamak devices. This estimation based on magnetometry is
the only method for the plasma control. Due to this reason and its toughness from simpleness of
sensor, this method is going to be used in future fusion reactor. However, when ceramics used for
sensor insulation is exposed to radiation, phenomena such as Radiation Induced Conductivity
(RIC), Radiation induced Electric Degradation (RIED) and Radiation Induced Electromotive Force
(RIEMPF) occur, causing noise and malfunctions in the sensor. Therefore, the sensors cannot be
installed in a location facing the core plasma inside blankets.

On the other hand, low activation ferritic steel such as F82H is a candidate for the blanket
material facing the core plasma from the viewpoints of "radiation resistance", "high temperature
resistance", "low activation characteristics", and "industrial productivity". For this reason,
magnetic material is put between the sensors and the plasma, and it may be difficult to estimate
and control plasma position and shape due to the characteristics of the magnetic materials.
Therefore, the purposes of this study are to suggest a correction method for the surface shape
estimation of plasma in magnetic environment and to verify the effect.

In this study, magnetic field generated by magnetic materials is expressed as the one
generated by surface currents on the axisymmetric magnetic materials surface in the estimation.
This is because the magnetic materials are densely installed rotationally symmetrically. In this
estimation, the surface currents were defined as simple distribution function and were estimated
with filament currents. The measured values were simulated by FEM, and the error between
those and estimated values were evaluated. It was shown that this estimation method is
effective not only when the relative permeability is given linearly but also when is given

nonlinearly.
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