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The current extremely thin Martian atmosphere is primarily caused by atmospheric escapes into space. Understanding the
process of atmospheric escape is important to get insights both of the current and the past Martian atmosphere.

The causes of atmospheric escape are broadly categorized into internal (e.g., dust storms, atmospheric gravity waves) and
external (e.g., solar winds, coronal mass ejections) forcing. The ionosphere, which we focus on in this study, is an ionized
layer due to photoionization within the thermosphere starting from an altitude of 120 km. Due to its charged nature, the iono-
sphere plays an important role in understanding of atmospheric escape. Unlike neutral particles, ionized particles, namely
ions, cannot be explained only by simple physical processes. It is required to consider the impacts of external forces due to
their charged signatures.

Several previous studies have primarily focused on neutral species in the Martian thermosphere, and it leads a limited
understanding of ions in the ionosphere. Therefore, in this study, we examine the difference in the behavior of atmospheric
species in the Martian upper atmosphere by analyzing observational data from NGIMS (Neutral Gas and Ion Mass Spec-
trometer) onboard MAVEN (Mars Atmospheric and Volatile EvolutioN) spacecraft. Specifically, we compare the behavior of
ions in the ionosphere with the previous studies, e.g. England et al. (2017), which mainly focused on neutral species in the
thermosphere.

In the future study, we aim to extend the discussion into the effects of the Martian locally crustal magnetic fields and exter-
nal forcing on ions in the ionosphere, and atmospheric escape.
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