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Abstract

In order to explore the effective methods to find oil and gas reservoirs by using electromagnetic
wave, according to the rotary polarization of petroleum and the skin effect of electromagnetic
wave, the feasibility of direct oil searching by electromagnetic wave is analyzed and studied by
contrast test. Oil has rotary polarization to the visible band of high frequency electromagnetic
wave, but there is little research on whether the low frequency electromagnetic wave has optical
rotation up to now. Therefore, the rotary polarization of low frequency electromagnetic waves in
0.5 - 12 Hz band is studied; the preliminary results show that petroleum has rotary polarization to
the low frequency electromagnetic wave band of this band. On this basis, a new way to directly
detect oil reservoirs by magnetotelluric sounding is proposed.
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Figure 1. The sketch of rotary polarization
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Figure 2. The sketch of detection point deployment
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Figure 3. The electric field of time series
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Figure 4. The curve of azimuth-frequency of magnetic field intensity of Xihu Lake in Hangzhou
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Figure 5. The curve of azimuth-frequency of magnetic field intensity of Nanpi County in Hebei Province
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Figure 6. The curve of azimuth-frequency of magnetic field intensity of an oilfield in Xinjiang
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