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Abstract

Titan has been a major target of the ending Cassini
mission to Saturn. 126 flybys have sampled,
measured and observed a variety of Titan’s features
and processes from the surface features to
atmospheric composition and upper atmospheric
processes. Titan’s interaction with the magneto-
spheric plasma flow it is mostly embedded in is
highly dependent on the characteristics of the
ambient plasma. The density, velocity and even the
composition of the plasma flow can have great
variance from flyby to flyby. The plasma properties
have not yet been analyzed for all Titan flybys. Our
purpose is the present the plasma flow conditions for
all over 70 flybys of which we have Cassini Plasma
Spectrometer (CAPS) measurements.

1. Introduction

The plasma flow in the outer parts of Saturn’s
magnetosphere is very variable in density (up to two
orders of magnitude), velocity (in both speed and
direction), and composition (the oxygen or water ion
content can very from none existent to dominating
the plasma pressure and possibly even the number
density). This has been demonstrated in previous
studies, e.g. [1].

Westlake et al. and Bell et al. [2, 3] have simulated
the drastic effects of changing plasma flow
conditions to the temperature of Titan’s upper
atmosphere and the density variations there.

There have been previous studies of the magnetic
environment [4] and the ambient electron fluxes [5]
but the main plasma parameters such as ion density,
total pressure, plasma velocity and composition have
not been collected to statistically analyze the
environment Titan is embedded in.
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Sillanpéa et al. [6] showed the importance of even a
small oxygen ion contribution to the overall
interaction between Titan’s atmosphere and the
ambient plasma. Our plan is collect and analyze the
statistics of the plasma conditions encounter by Titan.

2. Analyzing plasma flow
conditions

Cassini has been orbiting Saturn since 2004 and has
had a total of 126 flybys of Titan. The Cassini
mission will end in September 2017 when it will be
directed to Saturn atmosphere. Cassini Plasma
Spectrometer and its IMS instrument have provided
important ion measurement from the flybys. There
developed a short circuit in CAPS in the summer of
2011, after which no further Titan flyby
measurements were obtained by CAPS. However,
there are the results of over 70 flybys that will be
analyzed in the planned study.
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Figure 1: The relative locations of Cassini’s Titan
flybys, which have CAPS measurements available.
Titan’s orbit is about 20 Saturn radii from Saturn.



The importance of providing the plasma conditions
for each flyby has been demonstrated by the
numerous case studies that have been made with
limited number plasma conditions around Titan
analyzed. Such a data set combined with the
numerical simulations of Titan’s interaction (such as
[7,8]) we believe that an accurate estimate of the total
plasma outflow from Titan over Cassini’s mission
can be obtained.
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