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The electromagnetic field distribution generated from the

orthogonal horizontal magnetic dipole source
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Abstract The orthogonal horizontal magnetic dipole source simulates the natural electromagnetic
field well, it conveniently realizes the tensor survey of controlled electromagnetic source in a high
frequency band. The field distribution of orthogonal horizontal magnetic dipole source in
homogeneous isotropic medium is computed. The result indicates that the horizontal components
of the electromagnetic field show a belt of relatively low value in each quadrant, the scalar
apparent resistivity shows a distortion belt in the same position, while the tensor apparent
resistivity doesn’t show distortion belt; The tensor apparent resistivity is low in the near zone and
high in the transition region, and tends to the true value in the far zone. Field experiment was
carried out to confirm the numerical result. As the true resistivity of test location is unknown,
the test result of orthogonal horizontal magnetic dipole source is contrasted to that of the natural
electromagnetic field. The result shows that, similar to the electric dipole source, the field of
orthogonal horizontal magnetic dipole source also has a near zone, a transition zone, and a far

zone. In the far zone, the relative distance of the source and survey station has no effect on the
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measurement result, namely, in the far zone measurement can be done in any azimuth. So the

influence of separation should be considered to ensure that the measuring is in the far zone.
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Fig. 2 The amplitude of the horizontal component of the electromagnetic field distribution diagram
from the orthogonal horizontal magnetic dipole source
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orthogonal horizontal magnetic dipole source
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Fig. 4 Tensor apparent resistivity distribution diagram from the orthogonal horizontal magnetic dipole source
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Fig. 5 The influence of separation(a),angle(b) and real resistivity(c) to tensor apparent resistivity
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Fig. 7 The amplitude curves of electric field E, (a) .tensor apparent resistivity curves

(b) and tensor apparent resistivity phase curves (¢) with different separation
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Fig. 8 The amplitude curves of electric field E, (a), tensor apparent resistivity curves(b)

and tensor apparent resistivity phase curves (c¢) with different angle
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