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CO2 supersaturation in the Martian southern polar night using MGS radio occul-
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In the Martian polar night, the major atmospheric component, carbon dioxide (CO2), condenses to form a polar cap on
the surface, thereby depleting the atmosphere. Radio occultation (RO) observations, which provide high-vertical-resolution
and precise temperature profiles, are suitable for studying CO2 supersaturation in the polar night. However, changes in at-
mospheric composition associated with CO2 condensation introduce systematic errors. In addition, RO analysis requires an
assumed temperature at the uppermost altitude, and previous studies fixed this value, thus introducing additional systematic
errors in temperature retrievals.

In this study, we rederived temperature profiles from Mars Global Surveyor (MGS) RO data by accounting for CO2 de-
pletion during the polar night and improving the temperature assumption at the uppermost altitude. The evaluation of CO2
depletion in the polar night was based on argon measurements obtained by the Gamma Ray Spectrometer (GRS) onboard
Mars Odyssey [Noguchi et al., 2014]. The upper boundary temperature assumption was refined by constructing new clima-
tological values based on temperature measurements from the Mars Climate Sounder (MCS) onboard Mars Reconnaissance
Orbiter (MRO).

Analysis of CO2 supersaturation events in the southern polar night using the rederived temperatures revealed that CO2
supersaturation occurred much more frequently than indicated by the original dataset, suggesting that previous studies under-
estimated its occurrence. CO2 supersaturation frequently occurred south of 65° S and extended up to altitudes of about 15
km around the winter solstice. After the solstice, the vertical extent rapidly decreased, but supersaturation near the surface
persisted at high latitudes. Furthermore, a cold near-surface layer remained, accompanied by a strong temperature inversion
was present even after the equinox.
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