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The Langmuir Probe (LP) onboard the Cassini spacecraft measured the ion mass distribution in the Titan’s upper atmosphe!
[Wahlund et al., 2005]. The ion mass obtained from the LP is about 20-40 amu at altitudes from 1200 km to 1800 km, and
the ion mass exceeds 60 amu near 1200 km altitude [Wahlund et. al., 2005]. However, the ion composition has not yet bee
understood. In this study, we tried to understand the ion composition in the Titan’s upper atmosphere by solving the momentur
and the continuity equations including the photochemical processes.

Based on the photochemical model by Krasnopolsky [2009], we calculated the ion and electron densities in the Titan’s uppe
atmosphere, where the atmosphere and the plasma temperatures were assumed to be constant for altitude during a day. We
the neutral atmosphere consisting of 27 species, which was obtained from the observation of the lon Neutral Mass Spectromet
[Waite et al., 2007, Vuitton et al., 2007] and the Composite Infrared Spectrometer [Vinatier et al., 2007] onboard the Cassini
spacecraft. Our model includes 35 ion species. The calculation results show that'H@NH; ™, CsHs;™ are main ions
at altitudes from 1000 km to 1500 km (Solar Zenith Angles = 30), and the daytime ion densities are about ?03%mn
cm~3,600 cn? at the peak density, respectively. The light ions under 30 amu distribute mainly at altitudes from 1000 km to
1500 km and the heavy ions over 50 amu such ad:8lH*, C;H; T, C¢H- T distribute at altitudes from 500 km to 1200 km.

The heavy ions don't have clear diurnal variation of the density. The HCHNeéhsity increases at dusk and decreases at down at
altitudes from 1500 km to 2000 km.

Since the modeling results are consistent with the Cassini observations, we suggest that the heavy ions observed by the LP
the Cassini spacecraft argl€; ™ and GHs™ at altitude of 1200 km.
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