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Abstract Transient Electromagnetic Method (TEM), as a non-seismic geophysical exploration
mainstream electromagnetic method, is widely used in oil, gas, mineral and other underground
resources exploration areas. Under the analysis of the design for TEM induction magnetometer,
this paper uses under-damped matching to expand the linear response frequency range of the
magnetometer. Meanwhile, comparing the distribution of noise sources of the magnetometer, it
shows the main noise factors which affect the magnetometer performance in different frequency
bands. As a result, an induction magnetometer with a high permeability core has been designed,

manufactured and tested. The working frequency is 10 mHz~1 kHz. The equivalent input noise level is

4pT/A/Hz@1 Hz, 15 {T//Hz@ 200 Hz This sensor is of 50 mm diameter, 800 mm length and
3.2 kg weight. Comparing to other magnetic receiving sensors for TEM, this has smaller size,
lighter weight and lower operating frequency band. Laboratory and field tests show that this high
sensitivity magnetometer for TEM is more suitable for large depth, 3D array of electromagnetic

exploration.
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Fig. 1 Equivalent electrical circuit of a magnetometer
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