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Aspect Ratio Dependence of a Configuration of Shielding
Current Front in a Superconducting Plate
under a Perpendicular Magnetic Field

Minoru NoDA (Department of Information Electronics)

Abstract

In this paper we show that a configuration of shielding current front in a superconducting plate
under a perpendicular magnetic field H., can be well approximated by a curve with the n-th order
power, over wide tange of aspect ratio: 4=0.2~5. The aspect ratio dependences of the curve parame-
ters are determined very precisely based on shielding conditions with a restriction of HJ/(J. a)=0.1,
where J. is the superconducting critical current density of the plate with span 2a. The precision of this
method is evaluated by a magnitude of residual error field in the shielded region, and its Root-Mean-
Square (RMS) value is suppressed to a level smaller than 0.6% of H.. The n value has a bell-shaped
dependence, and takes a peak 7.6 near =1, which means the front curvature becomes strongest when
the plate span equals its thickness. As the aspect ratio becomes larger, magnetic flux penetrates more
easily to the interior of the plate. For example, flux front position moves from 0.89a, near slab limit
value, to 0.64a , corresponding to 4=0.2 and 4=5, respectively.

Key words: perpendicular field , superconducting plate, shielding current front, curve with the n-th or-
der power, RMS value of residual error field
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