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The martian atmosphere is sensitive to disturbances in interplanetary space due to the absence of a
strong planetary magnetic field. Solar energetic particle (SEP) events comprise high-energy,
electrically-charged sub-atomic particles and are produced during solar flares and coronal mass
ejections. Previous work has shown that SEPs result in diffuse aurorae, disruption of radio
propagation, the dispersion of atmospheric compounds, and the ionisation of atmospheric layers. In
this study, we explore the relationship between SEP events and lower-atmospheric heating at Mars.
Five SEP events with durations of four days or longer were identified in the years 2020-2021.
Measurements from the Mars Atmosphere And Volatile EvolutioN (MAVEN) mission and the Trace
Gas Orbiter (TGO) spacecraft are compared to atmospheric temperature profiles derived from the
Mars Climate Database. Specifically, Mars’ lower-atmospheric temperature profiles before, during
and after the SEP events are analysed. No strong evidence is found that indicates SEP events lead to
the heating of Mars’ atmosphere. However, in the one case, a SEP event occurred concurrently with
an expanding global dust storm. In this case, a clear heating effect is observed, but further research
is required to attribute atmospheric temperature variations as a result of the global dust storms and
SEP events where the two occur simultaneously. 
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