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Observation of CO2 ice clouds in the Martian Mesosphere using PFS onboard Mars
Express
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The atmosphere of Mars consists of 95% carbon dioxide. It condenses as surface ice on the winter poles and as clouds in tl
coldest parts of the atmosphere, such as the polar night. Recent discovery has been the formatipit@ic@0ds not only
in the winter pole, but also in the Mesosphere near the equator in spring and summer. Very recently these clouds have bec
also detected at mid-latitudes in late autumn. Observatorie pour la Mineralogie, I'Eau, les Glaces et I'Active (OMEGA) aboard
Mars Express provided the spectral signature of, @@ clouds, which exhibits single distinct peaks at 4.26 um inside a CO
gas absorption at 4.3 um. Optical properties of,G€e clouds (particle radius and opacity) were also estimated by shadow
observation and radiative transfer model, but the particle size obtained by former observation has not an agreement with th
calculated estimation by the latter model. Particle size of @@ estimated by observation is found to exceed 1 um.

We tried to estimate the optical properties of these cloud particles by Planetary Fourier Spectrometer (PFS) aboard Mar
Express, with the highest spectral resolution (“1.3 &rin the spectral ranges among the current instruments orbiting around
Mars. The spectral resolution of PFS is about ten times higher than that of OMEGA ("11!9.dballows us to investigate the
optical properties of C@ice clouds. In this study, we attempt to detectL€e clouds as the first step.

PFS has a number of simultaneous measurements feic@@louds with OMEGA. We analyzed the data for ten orbits where
OMEGA detected C@ice clouds with nadir geometry. Spectra obtained by PFS shows a feature like the signal @eCO
clouds with spike shape at around 4.25 um. PFS showed the spike more clearly with high spectral resolution, though the poisa
of the spike feature slightly shifted toward shorter wavelength in comparison with the spectra obtained by OMEGA. In order
to verify whether this signal is real or not, we compared with the data obtained by PFS with that by OMEGA. Since the spike
at 4.25 um showed up only when observation area of PFS was consistent with where OMEGA detected €Quds, we
can conclude that the spectral feature obtained by PFS is due 46c€Q@louds. In some spectra obtained by PFS, we found
the spectral feature with two peaks at 4.25 um and 4.28 um. This spectral feature was seen only by PFS because of its hic
spectral resolution. We assumed that the difference of spectral features (single- and double-peak suggest different characterist
of clouds, for example size distribution of cloud particle, particle shape and condensation nuclei. For further investigations, we
calculated synthetic spectrum by using the discrete-ordinate-method (DISORT) radiative transfer model assuming several siz
distributions, and estimating the particle radius of d€e clouds. As a first result, synthetic spectra calculated by radiative
transfer model showed that particle radius of3€e was less than 1 um.
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