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Molecular nitrogen is the major species in the atmos-

pheres of both Earth and Titan, although the next most abun-
dant species is methane at Titan [1] and oxygen at Earth. 
Both solar radiation and external magnetospheric inputs are 
important in driving upper atmospheric processes at both 
bodies.  The interaction of external radiation and plasma with 
the atmospheres of Titan and Earth differ in many ways.  
Titan is a satellite of a gas giant planet in the outer solar sys-
tem, whereas Earth is a planet in the inner solar system.  
Earth has a strong intrinsic magnetic field, whereas the mag-
netic field at Titan results from the interaction with Saturn’s 
magnetosphere.  Our knowledge of Titan’s upper atmosphere 
and its linkage to Saturn’s magnetosphere has increased dra-
matically due to the data returned by the many instruments 
onboard the Cassini Orbiter [1], which has been in orbit 
about Saturn for 8 years now. The figure is a schematic of 
Saturn’s magnetospheric interaction with Titan and includes 
a sample Cassini trajectory through the upper atmosphere 
and ionosphere.  The magnetospheric flow, including the 
imbedded Saturnian magnetic field, is from the left in the 
figure.  Magnetic fields are induced in Titan’s plasma envi-
roment and magnetospheric electrons have access to Titan’s 
atmosphere via the draped field lines.  A brief review of Cas-
sini data, and the associated interpretation and model work, 
will be given in this talk.  Then the upper atmospheres of 
Titan and Earth will be discussed in the context of compara-
tive solar system bodies.   A topic that will be emphasized is 
the relative importance for these upper atmospheres of solar 
inputs versus external particle and field energy and momen-
tum inputs (e.g., solar wind for Earth, and Saturn’s magneto-
sphere for Titan).  

 
 

 

 
References:  
[1] Cravens T. E., Yelle R. V., Wahlund J.-E., 

Shemansky D. E., and Nagy A. F., Composition and 
Structure of the Ionosphere and Thermosphere, Chap. 
12 in Titan from Cassini-Huygens, eds. Brown R., Le-
breton J.-P., and Waite J. H., p. 259, Springer, Nether-
lands, doi: 10.1007/978-1-4020-9215-2_11 (2009). 

 

8007.pdfComparative Climatology of Terrestrial Planets (2012)


