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Shielding Current Front in a Superconducting Plate
under a Perpendicular Magnetic Field

Minoru NODA(Department of Electronics)

Abstract

When uniform magnetic field is applied perpendicularly to flat surfaces of a superconducting
plate, currents are induced in the plate ends and surfaces, so as to shield its interior region from flux
penetration. Forms of flux front and also current front are not simple, and difficult to be determined
precisely. In order to clear the relation between the external magnetic field and the position of the cur-
rent front, magnetic shielding conditions are expressed by using uniform current distribution for a hex-
agonal form of the current front having two parameters, which are determined from two shielding con-
ditions, one is vanishing of field at the center, the other is the second derivative of the field variation
set to zero. Using analytical expressions corresponding to shielding conditions, we get reasonable re-
sults for the field dependence of the front position, and the field distribution on the center axis of the
plate. It can be noted that surface currents have remarkable contribution to internal shielding effect.

Key words: superconducting plate, perpendicular field, shielding region, hexagonal form of current
front, shielding conditions, field distribution
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