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Abstract

At present, electromagnetic wave CT at home and abroad has electric antenna system based on elec-
tric dipole model and magnetic antenna system based on magnetic dipole model. Because the elec-
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tric antenna needs to meet the antenna criterion (1/4 or 1/2 of the wavelength), the length is long.
When the propagation distance of the electric antenna model is comparable to the scale, the strong
nonlinearity and directivity of the near field will be affected by the structure, so the equivalence of
the electric dipole model is poor. The electromagnetic wave of CT instrument based on magnetic an-
tenna has good equivalence due to the characteristics of frequency structure. In a major national
project, according to the actual requirements, the borehole electromagnetic wave CT system based
on magnetic dipole model technology is adopted. The system requires the antenna to receive al-
ternating magnetic field, the frequency band is 30 Hz~3000 Hz (SLF/ULF), and the sensitivity in the
pass band should be flat. In this paper, the receiving antenna is theoretically analyzed and designed
by using flux negative feedback technology combined with noise matching analysis, and the corres-
ponding antenna prototype is made. After laboratory calibration and field test, each index of the an-
tenna meets the project requirements.
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Figure 1. Schematic diagram of cross hole electromagnetic wave tomography system (CT)

B 1 FLEHEREK BN ERRCT) ARG REE

DOI: 10.12677/ja.2021.103004 22 REGZE


https://doi.org/10.12677/ja.2021.103004
http://creativecommons.org/licenses/by/4.0/

F AR

48

24 ] P AR S A A CT 22 R FH HL B AR 1 R A, AR 1~ R4k CT BB Bt DL Y
DEEPLOOK (5 Hz~1000 Hz) [1]#19 Hu &l 22 ffFf) SCMI-1000 (5 Hz~1000 Hz). 7EH:E K &KL m H 7
ke, BT CT TS5 RR WIS SZ IR, A MBI CT e 15y BRI B FH 32 BR, AR SO0
WORER, ARHEIHE TR T 30 Hz~3000 Hz J= kil 6 S R AS AR B SOR 2 ) TAE R EE, kAT T
TR B o

2. TYERTE

W 1 TR HSOR S F WL AR 1 AN R 2 5 1R 2 RO S8 IESX Wi 15 5, HE AR I B IR T
AL B PR RN RE R [2] o 2N PE S o BT B BOR AN SR ERAC B AR /) A B, SEBUX 38 3005 5 (M &

2.1, FRYRLZRAM

Figure 2. Composition of receiving antenna
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Figure 3. Receiving coil model
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Figure 4. Transfer function of receiving antenna without magnetic feedback
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Figure 5. Receiving antenna model with magnetic feedback
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Figure 6. Frequency characteristics of antenna after adding magnetic feedback
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Figure 9. Sensitivity curve of receiving antenna under different magnification
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Figure 10. NEMI curve of receiving system
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