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Abstract The geomagnetic field is a crucial physical field of the Earth, playing an essential role in
various domains such as earth and space physics research, applied research in geology, and national
strategic security. To facilitate profound scientific and applied investigations in geomagnetics and relat-
ed fields, it is important to develop magnetic field measurement methods that are highly convenient,
cost-effective, cover a wide spatial range with exceptional precision, and provide multi-dimensional geo-
magnetic data. In order to overcome the limitations of on-site magnetic field measurement methods

based on high-precision magnetometers regarding efficiency and detection range, remote sensing detec-
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tion has emerged as a promising new area for magnetic field detection. This paper comprehensively ana-

lyzes the fundamental principles, research progressions, and application status of microwave radiometer

remote sensing technology for studying the geomagnetic field. Based on this analysis, discusses the re-

quirements and technical challenges faced by this method along with future development trends aimed at

enhancing its detection capabilities. Furthermore, it proposes new prospects for future research in mag-

netic field remote sensing detection including planetary magnetic field remote sensing.
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(a) Oy 118 GHz spectra taken by the Aura MLS vertically polarized receiver at 82~92 km tangent height
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Table 3  Spectral line parameters of typical transition frequencies of oxygen molecules
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