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Establishment and practical use of the diagnosis technique to identify the
non-axisymmetric fusion plasma boundary shape in the peripheral magnetic field
region

Itagaki, Masafumi
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The Cauchy condition surface (CCS) method, which identifies the plasma boundary
shape using external magnetic sensor signals, has been applied not only to axisymmetric tokamaks but also
to the LHD, a non-axisymmetric helical device. Usin? the twisted CCS, the numerical accuracy in the
reconstructed field has been improved. In the singular value (SV) decomposition process employed in the
CCS method, a gap is found in the SVs. If all the SVs smaller than the gap threshold are eliminated, the
required number of sensors can be significantly reduced without losing the solution accuracy.

For some cases in the CCS analyses the effect of eddy current on the vacuum vessel (VV) cannot be
neglected. To overcome this difficulty, boundary integrals of the eddy current along the VV are added to
the CCS method formulation. The capability of the method is demonstrated for the RELAX device. The above
techniques developed in the present series of works are applicable to many fusion devices.
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