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Abstract: The traditional transient electromagnetic method (TEM) has a blind spot in shallow
detection and can only accurately invert the geological structure of the deep surface. The influence
of the transition process of the TEM receiver is one of the main reasons for the detection blind
area in shallow layer. When the turn-off time and transmission current of the transmitter are
determined, further research on the circuit performance characteristics of the receiver is needed. In
this paper, through modeling and analysis of the second-order circuit of the receiver based on

Simulink, combined with the measured data of the self-made transient electromagnetic system



"WLZTEM-2022", rLC parameters of the receiving coil are obtained through inversion under the
condition of known uniform half-space. Thus the shallow detection signal of TEM can be
corrected. The experimental results show that the early transient electromagnetic detection data
corrected by the transition process is very close to the early forward transient electromagnetic data.
According to the error function defined in this paper, the error after correction is about 3 times
smaller than that before correction. In addition, by adding the RLC parameters in the transition
process obtained by inversion into the traditional TEM forward algorithm, the numerical
simulation results verify that the accurate modeling of the transition process can obtain the
theoretical total field curve at the early stage (t<lus), and improve the detection ability of the
shallow layer (0-5m) of the transient electromagnetic system.

The research results of this paper have practical application value to improve the accuracy of
shallow detection and reduce the blind area of early detection.
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Fig. 6 Field measurement data of transient electromagnetic system "WLZTEM-2022"
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