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Periodic variations of ion density in the Martian ionosphere during dust storms
observed by MAVEN/STATIC
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Due to no intrinsic magnetic fields on Mars, a state of Martian upper atmosphere is highly controlled by the solar wind and
solar EUV flux. However, recent studies showed that the compoition of various atmospheric components in the Martian ther-
mosphere and exosphere fluctuates in response to Martian dust storms (e.g., Yoshida et al., 2021). Recently, HISAKI space
telescope observations during a major dust storm period have shown that the total amount of hydrogen and oxygen atoms in
the upper atmosphere varies periodically, likely imposed by the atmospheric waves in the lower atmosphere (Masunaga et al.,
submitted). However, it is unclear how the variations of thermospheric and exospheric abundances affect ion abundances in
the upper atmosphere during dust storms.

Using the SupraThermal And Thermal Ion Composition (STATIC) on the MAVEN spacecraft, we analyzed the variation
of the number density of two ion species (HT, O") observed, during a major dust storm that occurred in September 2016.

To remove the solar zenith angle effect on the density variations, we only used the data in which the solar zenith angle of
the MAVEN position was 100 degrees considering dependency on the solar flux. We studied diurnal variations of H* and
O™ number densities in the ionosphere and found that H' increase by a factor as the day passes and O™ fluctuate constantly.
Furthermore, periodicity in the density variations was determined using the Lomb-Scargle periodogram method. We found
that HT and O show characteristic periodic variations in the ionosphere (180-250 km).

In this presentation, we will discuss the periodic density variations of HT and O™ in the ionosphere observed by STATIC
and compare with those of H and O in the thermosphere found in previous studies.
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