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Research on minimum transmit-receive distance of tensor CSAMT in layered media

ZHANG Chao'?*, CHEN Da-Lei"*, WANG Yang'*, WANG Hong-Jun'"

(1. Shandong Geophysical and Geochemical Exploration Institute, Jinan 250013, China; 2. Shandong Geological Exploration Engineering Technology
Research Center, Jinan 250013, China )

Abstract: According to the observation mode, Controlled Source Audio-frequency Magnetotelluric Method ( CSAMT) can be divided
into scalar CSAMT and tensor CSAMT. Due to the difference between the construction method and the resistivity calculation method,
the minimum transmission and reception distance in the division of far-field of the scalar CSAMT cannot be accurately applied to the
tensor CSAMT. According to the relative errors of tensor apparent resistivity and Magnetotelluric ( MT) apparent resistivity, the relative
errors of the homogeneous geodetic model and the two-layer model were calculated respectively, and the minimum transmission and re-
ception distances under different error limits was accurately given. The results show that, for the two-layer model, when the thickness of
the first layer is less than 3 times the skin depth, the result of homogeneous half space cannot be directly applied, which causes a large
error for the G-type model. Multilayer results can be approximately evaluated from the two-layer model with equivalent resistivity . The
research results in this paper have certain theoretical guiding significance for the tensor CSAMT field construction.

Key words: tensor CSAMT; relative error; minimum transmission and reception distances
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