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The MT response function for a simple 2-D structure(1): TM mode with insulating
air approximation
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(1Earthquake Research Institute, the University of Tokyo

When we start learning the magnetotelluric method, its simplest inhomogeneous structure of the electrical conductivity
which we assume and discuss is a stratified 1-D 2-layer structure in a half space. We learn the period dependency of the
apparent resistivity and the phase via the sounding curves. Those responses for multiple layer structures can be speculated
based on the understandings of the 1-D 2-layer problem, though the responses can explicitly be expressed mathematically.

The present study aims to construct such basic understanding for a simplest 2-D conductivity structure. One of simplest
2-D structures which the present study treats is a combination of two homogeneous conducting quarter spaces composing a
half space.

As is already well known, the electromagnetic fields for 2-D cases are separated into two modes: the transverse magnetic
(TM) and the transverse electric (TE) modes. The responses for the TM mode with an approximation that the air is fully
insulating is presented. The responses can explicitly be expressed mathematically with an integral transform, while for the
TM mode without the approximation and for the TE mode the responses cannot be expressed explicitly: the ratio of functions
derived from the solution of integral equations of electromagnetic fields. Since the present problem lacks a spatial scale of the
structure which is the thickness of the shallower layer for the 1-D 2-layer problem, the distance from the boundary between
the two quarter spaces becomes the spatial scale.

The derived sounding curves and pseudo-sections, together with some theorems and their quantitative discussions are
presented.
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