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The radio occultation (RO) technique has been used by multiple planetary spacecraft to 

characterize planetary neutral atmospheres and ionospheres [e.g., 1,2,3,4]. While the RO 

technique was conceived in the framework of planetary missions, the emergence of Global 

Positioning System (GPS) RO for sensing the Earth’s atmosphere [5] and their increasingly 

widespread use in numerical weather prediction has spurred new developments in techniques 

that can in turn be applied to process planetary RO data and enhance their science returns. 

We present preliminary results of implementing novel radio holographic methods [6], widely 

used in GPS RO processing for sensing the Earth’s moist tropical troposphere, to past and 

current Venus’ missions: NASA’s Magellan, ESA’s Venus Express (VEX), and JAXA’s Akatsuki. 

The main advantages of using this approach are higher (sub-Fresnel) vertical resolution [7], 

the possibility of resolving the signal when multi-path interference is present, and cancellation 

of the refractive defocusing effect. These improvements enhance investigations on the role of 

local waves in the vertical transport of heat and mass and their impacts on the global 

circulation of Venus’ atmosphere. Additionally, by processing radio occultation data spanning 

four decades, we will enable the analysis of the temporal variation of the profiles, with an 

extended coverage of spatial and solar illumination conditions. 
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