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Observations by two instruments onboard the Cassini spacecraft, Ion Neutral Mass Spectrometer (INMS)
and CAssini Plasma Spectrometer (CAPS), revealed the existence of heavy hydrocarbon and nitrile species with
masses of several thousand atomic mass units at altitudes of 950 – 1400 km in the atmosphere of Titan (Waite et
al., 2007; Crary et al., 2009). Though these particles were believed to be molecules, they are most likely aerosols
formed by the clumping of smaller molecules (Waite et al., 2009). These particles were estimated to have a
density of 10-3 kg m-3 and a size of up to 256 nm. The existence of very heavy ions has also been observed
by the CAPS components with a mass by charge ratio of up to 10000 (Coates et al., 2007, 2009; Sittler et al., 2009).

The goal of this paper is to find out whether the so called heavy ions (or charged particles) are generated
by the charge transfer of ions and electrons to the particles. The charging of these particles has been studied
by using the charge balance equations that include positive ions, negative ions, electrons, neutral and charged
particles. Information on the most abundant ion clusters are obtained from Vuitton et al., (2009) and Wilson and
Atreya, (2004). Mass by charge ratio thus calculated will be compared with those observed by Coates et al. (2007).

References:

Coates AJ, et al., Discovery of heavy negative ions in Titan’s ionosphere, Geophys. Res. Lett., 34:L22103,
2007.
Coates AJ, et al., Heavy negative ions in titan’s ionosphere: altitude and latitude dependence. Planet. Space Sci.,
doi:10.1016/j.pss.2009.05.009, 2009.
Crary F.J., et al., Heavy ions, temperatures and winds in titan’s ionosphere: Combined cassini caps and inms
observations. Planet. Space Sci., doi:10.1016/j.pss.2009.09.006, 2009.
Sittler,E.C. et al., Heavy ion formation in Titan’s ionosphere: Magnetospheric introduction of free oxygen and a
source of Titan’s aerosols? Planet. Space Sci., doi:10.1016/j.pss.2009.07.017, 2009.
Vuitton, V., Negative ion chemistry in Titan’s upper atmosphere, Planet. Space Sci., doi:10.1016/j.pss.2009.04.004,
2009.
Waite J.H, et al., The process of tholin formation in Titan’s upper atmosphere. Science, doi: 10.1126/sci-
ence.1139727, 316, 870, 2007.
Waite JH, et al., High altitude production of Titan’s aerosols, In Titan from Cassini-Huygens, edited by RH.
Brown, J.P Lebreton, JH Waite, Springer, 2009.
Wilson, E.H. and S. Atreya, Current state of modeling the photochemistry of Titan’s mutually dependent
atmosphere and ionosphere, J. Geophys. Res., 109, E06002, doi:10.1029/2003JE002181, 2004.


