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ESA’s Mars Express spacecraft has been exploring the red planet since January 2004. The spacecraft
is able to receive and transmit signals at both S-band and X-band. Changes in the radio signals
properties while propagating through the atmosphere yield information on the electron density
profile. The Mars’ ionosphere is very variable in time. One source of its variability is the solar
activity. Here we study the effect of solar flares and coronal mass ejections on the Mars’ ionosphere
using the publicly available Mars Express radio occultation data. A new software in python was
developed to process the residual frequencies data sets, and was validated using higher-level
archival data. We calculate the electron density profiles before, during, and after such solar events.
The variations in ionospheric parameters (total electron content, peak density and altitude) are
quantified in order to understand the ionospheric changes due to solar activity. As expected,
significant variations in these parameters have been identified. The results are compared with
additional measurements and models.
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Figure 1: Electron density profiles observed by MEX on 2011 during 2 days following a solar event.
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