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    Introduction:  Icy materials in the outer solar sys-
tem are exposed to both the solar UV and plasma ra-
diation. The incident radiation produces defects, sput-
tering and radiation-induced chemistry [6, 8, 11]. Such 
effects can be seen in the composition of the ambient 
neutrals and plasma as well as in the reflectance spec-
tra.  

One of the more important effects is the de-
composition of ice by the incident radiation: 2H2O + 
radiation  2H2 + O2 [5,12] and the production of per-
oxide [2, 8]. The very volatile molecules, H2 and O2, 
can escape into the gas phase. The efficiency of escape 
depends on the defect density, the surface temperature 
and on how deep into the surface they are produced. 
Volatile formation and loss to space has been shown to 
compete with surface sputtering for production of am-
bient neutrals about the icy satellites and rings [11, 13, 
14, 15, 17].  

Since the more volatile species, H2, is lost 
preferentially, the trace surface species in an ice matrix 
tend to be oxidized [10,11]. In addition, depending on 
the temperature oxygen molecules can be trapped as 
micro-bubbles [1,7] in which O3 can then be produced, 
as seen in the surfaces of a number of icy satellites 
[16]. 

Although the decomposition and sputtering of 
ice have dominated the discussion of radiation effects 
for some time, the incident radiation can drive other 
interesting chemistry. For instance, radiation can also 
drive-off hydrogen from ammonia, methane, and hy-
drogen sulfide trapped in a surface [9], hydrocarbons 
and organics are degraded [10], and carbonates and 
sulfates can be formed and destroyed in a quasi-steady 
state [11].  
     Discussion:  The abvoe effects will be reviewed for 
the icy bodies in the outer solar system. Particular em-
phasis will be on recent analysis of Cassini data for the 
rings and the icy satellites and on evidence for such 
processing from a recent analysis of the Galileo UVS 
data will be described [4].   
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