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Radio holographic analysis of Venus’ radio occultation data
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The radio occultation is one of the important measurements for studying planetary atmosphere. Temperature profiles of th
planetary atmosphere can be derived through the radio occultation technique. The radio occultation method relies on the me
surement of the frequency shift of the received signal caused by the bending of radio waves in the radial gradient of the refractiv
index in the atmosphere. The geometrical optics method has long been used for the analysis of radio occultation data. Howeve
this method cannot disentangle multipath rays and vertical resolution is limited by the size of the Fresnel zone ("1 km). Gravity
waves with vertical wavelengths from a few tens of meters to kilometers have been observed in the Earth’s atmosphere by re
diosondes and radars. Also in the atmospheres of other planets, gravity waves are observed by various methods including rac
occultation.

Radio holographic methods have been proposed for processing of radio occultation signals in multipath regions and obtainin
atmospheric profiles with high resolution. One of them is the Full Spectrum Inversion (FSI), which was recently applied to GPS
occultation data of the Earth’s atmosphere. By applying this technique to Venus Express radio occultation data, we derived ten
perature profiles with high vertical resolution. In this presentation, the FSI technique will be introduced and the high resolution
temperature profile and the vertical wave number spectra of gravity waves will be shown.
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