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of analysis method
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Radio occultation is a method to derive the vertical structure of an atmosphere from the frequency time series of radio
waves transmitted from the spacecraft and recorded at the ground station after passing through the planet’'s atmosphere. The
method is effective especially for studies of fine structures in planetary atmospheres. The geometrical optics method has been
used to obtain the ray path at each moment from the instantaneous frequency and then determine the atmospheric structure
sequentially. In contrast, Full Spectrum Inversion (FSI) proposed by Jensen et al. (2003), one of the radio holographic
methods, analyzes the whole time series at once. This method has been applied to the Venusian atmosphere by Imamura et al
(2018) to reveal fine vertical structures in the atmosphere that could not be captured by previous analysis.

Radio occultation observation has been utilized to study the temperature structure of Martian atmosphere. Various meso-
scale structures such as atmospheric gravity waves, convective boundary layer, and thin neutral layers that occur at night have
been detected. Such fluid dynamical processes are thought to play important roles in the transport of energy and momentum.
However, geometrical optics method has an altitude resolution of about 1 km, which is not sufficient to fully resolve the
vertical structures of these phenomena.

We report the following two results. (1) we analyzed the Mars Global Surveyor (MGS) radio occultation data by both the
geometrical optics method and FSI, and compared the results. MGS conducted many radio occultations during its mission
period from 1997 to 2006, and here we report results from a portion of the data. (2) We have also improved the details of
the analysis method. Specifically, we have improved the FSI analysis program that we currently use. In the current program
includes several tunable parameters that are determined manually for each data, and thus it takes a long time to analyze a
single data. In addition, artificial temperature oscillations appear in the results for specific seasons, latitudes, and local times.
The influence of the ionosphere is sometimes seen in the solution of the neutral atmosphere. We are trying to solve these
problems.
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