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Overview: Cassini’s Ultraviolet Imaging Spectro-
graph (UVIS) is sensitive to the uppermost portion of 
the regoliths of the icy Saturnian moons, where inter-
actions with E-ring grains, photolysis and plasma pro-
cessing are important. Organics are present in at least 
30% of E ring grains [1] and are likely transported to 
the surfaces of the satellites orbiting Saturn within the 
E ring. Plasma bombardment on the trailing hemi-
spheres of the satellites can further process these or-
ganic species (e.g. [2]). Enceladus’ surface exhibits 
visible color variations [3][4], evidence of plume fall-
out zones and regions where plume fall-out is not as 
heavy (and where E ring grain bombardment domi-
nates). In this study, we investigate far-UV spectral 
and photometric differences in the Enceladus plume 
fallout and non-fallout regions to study compositional 
and structural differences. We also derive and model a 
disk-integrated phase curve for Enceladus to compare 
with disk-resolved results. 

Instrument and Datasets: The Cassini UVIS [5] 
uses two-dimensional photon-counting and -locating 
detectors to provide simultaneous spectral and one-
dimensional spatial images. The second spatial dimen-
sion is acquired by slewing the UVIS slit across the 
target body. The far-UV channel of UVIS covers a 
wavelength range of 114–190 nm. The detector format 
is 1024 spectral pixels by 64 spatial pixels. Each spa-
tial pixel subtends an angle of 1 mrad projected on the  
 

 
Figure 1. A region observed by UVIS in 
001EN_ICYMAP010 is indicated by the green ellipse. The 
red and blue arrows point to regions that appear to be domi-
nated (in the visible color image) by yellow-ish E ring grains, 
while the central part of the observed region corresponds 
largely to the blue-ish plume grain fallout zone. Image from 
[4]. 

 
Figure 2. UVIS-measured reflectance at 180 nm (green 
points) in the green ellipse region of Fig. 1. Black points are 
a Hapke model [6]. Note that the model fits the data well in 
the central portion of the observed region (corresponding to 
the plume fallout zone), but that near the red and blue arrows 
(corresponding to the E ring grain zone), the model and data 
diverge. This divergence suggests different scattering and/or 
compositional qualities between the grains in the two zones. 
 
sky. Of the three selectable slit positions available, 
observations were conducted with a spectral resolution 
of 0.275 nm subtending an angle of 0.75 mrad. The 
data we analyze here were obtained early in the mis-
sion in 2005 during orbits (“revs”) 3, 4 and 11, when 
the spacecraft was ~12,000-42,000 km from Encela-
dus. 
 

Preliminary Results: One observed region from 
the 004EN_ICYMAP010 mosaic made during Rev 4 is 
shown in Fig. 1 (green ellipse). The phase angle during 
the observation was ~44°. For each UVIS spatial pixel 
in this region, we computed the reflectance (I/F) at 180 
nm; we plot the reflectance for each of these point in 
Fig. 2 (green points). Also shown in Fig. 2 (black 
points) is a Hapke model [6] that fits the central part of 
the observed region very well. However, the model 
and data diverge at the edges of the observed region 
(see blue and red arrows in Fig. 2); these areas of di-
vergence correspond with the regions pointed out by 
red and blue arrows in Fig. 1. Note that in Fig. 1, the 
red and blue arrows point to regions that appear to be 
dominated (in the visible color image) by yellow-ish E 
ring grains, while the central part of the observed re-
gion corresponds largely to the blue-ish plume grain 
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fallout zone. The data in Fig. 2 are just an example; we 
find that in every region measured during this observa-
tion, the same trend is observed – the Hapke model 
that matches the plume fallout zone does not appear to 
match the E ring grain zone, suggesting that these two 
types of regions are characterized by scattering behav-
iors that are different (at least in the far-UV). This 
could be due to roughness variations and/or composi-
tional variations. 

To further investigate these differences, we utilize 
several Enceladus observations, at varying observing 
geometries to help constrain Hapke photometric pa-
rameters, to characterize the scattering properties of 
the E ring grain and plume fallout zones. We anticipate 
that our results will provide unique insights into the 
compositional and physical characteristics of the fresh-
est, top-most portion of the icy regolith in these re-
gions, yielding clues about the evolution of E ring 
grains and their differences from plume grains. 
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