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Abstract X-ray occultation is a common astronomical phenomenon. The retrieval of atmospheric den-
sity based on X-ray occultation sounding is a new method involving interdisciplinary research. This
method realizes the inversion of atmospheric density by processing the measured occultation data of
high-energy X-ray celestial radiation sources. The basic principle is that when X-rays propagate in the
atmosphere, X-ray photons are absorbed and scattered by atoms in the atmosphere (including atoms in

molecules), resulting in attenuation of X-ray intensity, and the corresponding density profile is retrieved
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according to the intensity of the attenuated X-ray signal. This paper briefly introduces the application

requirements of X-ray occultation sounding, and focuses on the analysis and demonstration of a new

method for retrieving atmospheric density based on X-ray occultation. Firstly, the research progress and

methods of atmospheric density retrieval by X-ray occultation sounding are introduced, and two kinds of

density retrieval algorithms, light curve fitting and energy spectrum fitting, including the construction of

forward model and the selection of likelihood function in parameter estimation, are introduced emphati-

cally. Then, the advantages of atmospheric density retrieval based on X-ray occultation are analyzed and

discussed. Finally, the application scenarios of X-ray occultation sounding are prospected. The results

show that X-ray occultation sounding, as a new means of measuring the density of the middle and up-

per atmosphere, can effectively detect the density of the middle and upper atmosphere, and make up the

shortage of the current measured data of the middle and upper atmosphere density.
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