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Summary

A numerical experiment has been carried out by using a two-dimensional model ionosphere with
anisotropic and non-uniform conductivity to obtain the distribution of current flow when an external
electric potential is applied to it anti-symmetric with respect to the noon-midnight meridian. In the
steady state, the height-integrated current density, J, must satisfy the condition div J=0 except for
the source and sink. Combining this equation and Ohm’s law, we obtain an elliptic partial differential
equation which has been solved numerically under appropriate boundary conditions by using the
method of successive over-relaxation.

The numerical solutions presented here were solved on a 37 by 49 grid mesh (1813 points) and the
iteration was stopped when the largest difference found anywhere in the mesh between two successive
iterations changed by less than 0.01 per cent. If the process has not converged, the whole iteration
scheme is repeated.

It is shown that in the case of non-uniform conductivity the intensity of the electric current is
increased in a narrow band along the auroral zone, indicating the existence of an auroral electrojet.
For another case in which electrodes have smaller dimensions, the solution does not change signifi-
cantly except in the vicinity of the electrodes.

. The results of the iterative method are in excellent agreement with those of the analytical solution
"of the similar problem considered by Iwasaki and Nishida. This indicates that the step size adopted
in the iterative method has been chosen sufficiently small and that the partial differential equation
used satisfied the appropriate conditions for convergence. The agreement between them also gives

some reason for confidence in the calculation of the field for a more realistic ionospheric model.



