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On Application of Magnetohydrodynamics to the Theory of Superconductors
Hiroshi ITO

In the previous paper,it is proved that the quantization process of the magnetic fl-
ux in the phenomenclogical theory of superconductors can be replaced by the conservat-
ion of the vorticity of the electron flow in magnetohydrodunamics. However,the validi-
ty of the introduction of magnetohydrodynamics into the theory of superconductors was
not discussed strictly. In this paper,the condition of the charge neutrality is estab-
lished in solid crystals more rigorously than the case of plasmas of which densities
are exceedingly smaller than that of solids. The Debye length is estimatel to be the
order of the size of ions or that of the lattice constant in the solid in which the c-
harge neutrality is satisfied. Therefore,it is concluded that magnetohydrodynamics is
applicable to the electron flow in ideally none resistive solid substances where ions

are nearly at rest since the temperature is extremely low.
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