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Development of Advanced Technology in Electromagnetic Field Analysis for
Engineering Application of High-Temperature Superconductor
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A high-performance method is proposed for solving a linear system in the
shielding current analysis of a cracked high-temperature superconducting (HTS) film. After the
discretization, the shielding current analysis reduces to a linear system at each iteration cycle of

the Newton method. However, the cracks significantly affect convergence property of a linear-system
solver. In order to improve its convergence property, the variable reduction method is proposed. If
the method is implemented, the convergence property is hardly influenced by any cracks.

On the other hand, a numerical code is also developed for analyzing the shielding current density in
an HTS film that is part of a pellet container moving in an applied magnetic field. In the code,
Newton®s equation of motion for the pellet container iIs solved together with the governing equation
of the shielding current density. By using the code, the performance of the superconducting linear
acceleration system is investigated.
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