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Introduction: The detection of O2+ and O+ 
ions over Saturn’s main rings by the Cassini 
INMS and CAPS instruments at Saturn orbit 
insertion (SOI) in 2004 confirmed the exis-
tence of the ring atmosphere and ionosphere. 
The source mechanism was suggested to be 
primarily  photolytic decomposition of water 
ice producing neutral O2 and H2 [1]. In addi-
tion, the dissociated component of the ring 
atmosphere and Enceladus’ torus material de-
posited on the ring particles are recycled to 
neutral O2 via grain-surface chemistry [2]. 
Therefore, we predicted that there would be 
seasonal variations in the ring atmosphere and 
ionosphere due to the orientation of the ring 
plane to the sun [3,4]. This affects the both O2 
production, due to the change in the UV flux, 
and the ring particle temperatures due to the 
change in the net solar heating. The atoms 
and molecules scattered out of the ring at-
mosphere by  ion molecule collisions can be 
injected into Saturn’s upper atmosphere and 
into the inner magnetosphere [1,3,4,5]. This 
scattering component should also exhibit sea-
sonal variations causing a seasonal variation 
in the magnetospheric O2+ ion density.  

  Using the data from the Cassini 
Plasma Instrument, we found that the plasma 
density, composition and temperature in the 
region from 2.5 to 3.5 Rs exhibited large 
variations between 2004 and 2010 which we 
proposed were seasonal [6]. Christon et al. 
(2011) [7] found a similar result for the ener-
getic O2+. Since the plasma ions have rela-
tively short lifetimes, and respond rapidly to 

the changing oxygen supply rate, we used a 
one-box chemistry model in this region to 
show that the observed temporal variations 
are primarily due to the predicted seasonal 
variation in the ring atmosphere, and are also 
consistent with a compressed magnetosphere 
at Casssini SOI [4]. In this paper we review 
the modeling of the seasonal ring atmosphere 
and discuss the potential impacts. 
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