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Wide field electromagnetic sounding methods

HE Ji-shan

(Institute of Zhuangsheng Mining, Central South University, Changsha 410083, China)

Abstract: Wide field apparent resistivity was defined from the analytical expressions of the horizontal electrical field
source and the vertical magnetic field source on the surface of a homogeneous half space, and a new frequency domain
sounding method, i.e. wide field electromagnetic sounding method was established. The results show that the method can
be used to measure in transition zone, achieving a large penetration depth can be achieved with a small distance between
transmitting and receiving. The method includes E—E,, E—E, and other arrangements in which each method has its own
characteristics, but a measurement of only one physical parameter is required. From the wide field electromagnetic
sounding method, 2" sequence pseudo-random signals-wide field electromagnetic sounding methods can be obtained with
not only large penetration depth but also high efficiency. The wide field electromagnetic sounding method can be used to
search for volcanic rock reservoirs and deep metal mines, and it can be used in engineering electrical exploration.
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Fig.2 A magnetic dipole source with a moment of M located

at height of /4, on a homogeneous conductive half space
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Fig.3 Comparison of apparent resistivity on a homogeneous earth with p=20 Q-m under same measuring conditions between wide
field electromagnetic method and CSAMT
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Fig.5 Comparison of theoretical two-layer apparent resistivity between wide field electromagnetic sounding and DC sounding
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