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ABSTRACT

In this thesis we study ULF-ELF electromagnetic fields in an
anisotropic medium, whose conductivities vary with direction. The aniso-
,tropic medium used here is the ionosphere, an atmospheric layer, in which
the earth's magnetic field can have any dip angle in the range of 0-90 degrees.
The derivation of expressions of electromagnetic fields starts from Maxwell's
equations. Tensor analysis is applied to the equations in order to trans-
form the space variables and obtain new equations which are easy to solve.

In addition, the author uses frequency-perturbation technigque to obtain
analytical expressions for first-order fields from zero-order fields, which
are previously derived. After having obtained the desired analytical
expressions for the electromagnetic fields, the author then gives examples

of numerical calculation of the fields. This is done to study the physical
properties of the fields and to make a comparison with the results of other
authors. The method used in this thesis gives the results which check well
with those of other authors. It also has an advantage in that the expressions
of the electromagnetic fields in the ionosphere can be obtained for any value
of the dip angle of the earth's magnetic field whereas methods used by most

of other authors can apply to the case of 90-degree dip angle only.
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