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Near 40 years ago Bean established the remarkable critical state theory of the hard
superconductors based on the K. Mendelssohn sponge model. This theory became the
fundamental theory for the hard superconductor electromagnetic properties. Recently the
study of the critical state dynamics has achieved great advance based on the development
of vortex dynamics. The basis of Self-organized criticality physics is the strong nonlinear
effects such as local Joule heat and vortex motion which leads to the phase sliding of
macro wave function. Some experiments illustrate that the flux front is linear distribution
as the flux penetrates into the superconductor. Its analytic interpretation is under devel-
opment. In this article we deal with this subject based on London’s theory and Ander-
son’s flux motion model and illustrate the electrical field distribution current density

and magnetic field distribution in the sample.
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