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Report for Onsite Training in Earth-Space Frontier Science
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Normal modes are free oscillations like the eigenmodes of a musical instrument. In the real atmosphere, normal
modes are sporadically excited, each having a distinct global structure depending on the zonal wavenumber and
frequency. In the Martian atmosphere, a detection of normal modes from observation is limited, because its
theoretical frequency is higher than 24 hours. The surface pressure data obtained by InSight have a sufficiently high
frequency resolution to detect atmospheric normal modes. Therefore, I visited Sorbonne University in Paris to
analyze the InSight pressure data with Prof. Aymeric Spiga and Dr. Jorge Hernandez-Bernal. Prof. Spiga is one of
the principal investigators of the InSight mission. We held meetings every week and successfully detected one of
the normal modes and its seasonal variation in amplitude for MY35. In addition, we compared the seasonal variation
of this mode with that of LMD-GCM outputs, and the results showed good agreement between the two. During my
stay, I also had the opportunity to attend a planetary science meeting held by the LMD group. This was a valuable
experience that broadened my understanding of planetary atmospheres beyond that of Mars.
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