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Introduction:  Our understanding of solar system 

surfaces and processes has been greatly enhanced 
during the last four decades by the use of ultraviolet 
(UV) measurements, both by combining with longer-
wavelength datasets and by studying the UV data sets 
on their own. The ultraviolet range has been 
significantly utilized in studying the varying radiolytic 
and space weathering processes and effects in different 
regions in the solar system. 

Background: The ultraviolet absorption features in 
ices are driven by electronic transitions. For all of the 
species discussed here, the solid phase spectrum is more 
subdued compared to the gas phase spectrum due to the 
absence of Rydberg series in the solid phase; however, 
pockets of crystallinity in amorphous ice can lead to fine 
structure in the absorption spectrum [1]. In some ices 
such as NH3, and particularly H2O, the major UV 
absorption is blue-shifted from its position in the gas 
phase. 

Water ice exhibits a strong absorption edge near 165 
nm, as measured in the laboratory by several observers 
(e.g. [2]). Ammonia ice exhibits a very strong 
absorption edge at ~200 nm, with an absorption peak 
near 180 nm (e.g. [3]). Sulfur dioxide frost exhibits a 
very strong absorption edge in the mid-UV. Shortward 
of ~310 nm, SO2 is very dark; longward of this region 
SO2 is quite bright and spectrally featureless throughout 
the near UV and visible. Nash et al. [4] provided the first 
spectrum of SO2 frost extending into the UV, 
highlighting the strong UV absorption edge and 
demonstrating its importance in explaining the spectrum 
of the Jovian moon Io. 

Galilean Satellites: Many of the diagnostic 
signatures of the icy composition of the surfaces of the 
Galilean satellites have been derived from observations 
performed in the ultraviolet especially those associated 
with surface radiation chemistry. Examinations of these 
systems in the ultraviolet have played a key role in 
understanding the complex interactions and 
interconnections between the satellite surfaces, their 
atmospheres, and the radiation chemistry of the surface 
ices. Observations from ground-based telescopes, 
orbital telescopes (such as IUE and HST), and 
spacecraft (Voyager, Galileo, Cassini, and New 
Horizons) have all contributed towards our 
understanding of these satellites.  

Saturnian Satellites: The Saturn system is 
dominated by the near-ubiquitous presence of water and 
water ice. At nearly all wavelengths, the Saturnian 
satellites (Mimas, Enceladus, Tethys, Dione and Rhea) 
are brighter than the Galilean moons, reflective of 
differing large-scale compositional and/or exogenic 

processes in the two systems. The rings of Saturn were 
first measured in the ultraviolet using IUE [5] and were 
shown to exhibit a strong UV absorption edge near 165 
nm. Observations of the rings by the Cassini UVIS [6] 
provide further spatial information and higher quality 
spectral albedos in the far-UV; the ~165 nm H2O ice 
absorption edge is the most striking spectral feature, and 
Bradley et al. use this feature to gain insights into path 
lengths with implications for ring grain particle 
structure.  

All of Saturn’s satellites require the presence of UV 
absorbers other than water ice. Mixtures of a few 
percent of organic residues derived from irradiated 
mixtures of water and ethane ices are sufficient to match 
the red slope seen in all of Saturn’s satellites shortward 
of 500 nm and the low albedos seen shortward of 220 
nm [6]. The sharp drop in Enceladus’ albedo shortward 
of 220 nm and the low albedo observed in the far UV by 
Cassini UVIS have been interpreted [7] as evidence for 
a small amount of NH3 ice mixed with H2O ice, possibly 
along with a small amount of a red organic material. 
This hypothesis is consistent with measured species in 
the Enceladus plumes [8]. The UV absorption (i.e. 
redness, or spectral slope in the ~300-600 nm region) is 
found to be correlated with both E ring grain flux and 
magnetospheric bombardment [9], suggesting that older  
E ring grains, which are implanted onto the surfaces of 
the moons, become redder/darker due to organic 
component (organics make up ~25-30% of E ring grains 
[10]), coloring the satellites differently depending on 
their distance from Enceladus.  

The Moon: The strong far-UV absorption feature of 
H2O ice is used in lunar observations by the Lunar 
Reconnaissance Orbiter (LRO) Lyman Alpha Mapping 
Project (LAMP) to sense small amounts of water on the 
lunar surface both in the polar regions (e.g. [11]) at at 
lower latitudes (e.g. [12]). 
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