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Introduction: We report on Iapetus results from 

Cassini, focusing on UV data from the close flyby in 
September 2007. 

The albedo dichotomy of Iapetus has been pon-
dered since the discovery of this intriguing moon. The 
leading hemisphere of Iapetus (centered on 90°W) has 
a very low albedo (~4% in the visible), while the trail-
ing hemisphere (centered on 270°W) has a visible al-
bedo of ~60%.  Various theories have been proposed, 
including an exogenic source for the dark material 
(such as Phoebe or another outer satellite of Saturn); an 
endogenic source of dark material was also proposed.  

Volatile content is closely tied to the albedo at Ia-
petus, where the dark regions are warm enough (~130 
K) that water ice sublimes and is transported to 
brighter, colder regions [1]. The Cassini Ultraviolet 
Imaging Spectrograph (UVIS) measures volatile con-
tent through the detection of the strong H2O ice band at 
165 nm and thus has the capability of mapping volatile 
concentration across the surface.  

The recent (September 2007) very close flyby of 
Iapetus allowed for the first-ever good views of the 
bright-dark boundary region of the anti-Saturnian 
hemisphere. The relationship between the dark mate-
rial and the bright terrain suggests that thermal segre-
gation of volatiles from warm dark material to colder 
bright regions is an important factor in the overall pic-
ture of Iapetus[1]. 

 Observations: The observations reported here 
were obtained by the Cassini UVIS [2]. The UVIS uses 
two-dimensional CODACON detectors to provide si-
multaneous spectral and one-dimensional spatial im-
ages.  The far-UV channel of UVIS covers the 1115-
1912 Å range. The detector format is 1024 spectral 
pixels by 64 spatial pixels.  Each spectral pixel is 0.25 
mrad and each spatial pixel is 1 mrad projected on the 
sky. The high-resolution slit has a spectral resolution 
of 2.75 Å and pixel width of 0.75 mrad. Iapetus meas-
urements were made from a closest-approach distance 
of 1644 km on September 10, 2007 and 123,000 km on 
December 31, 2004. The 2007 flyby captured the anti-
Saturnian bright-dark transition zone, while the 2004 
flyby observed the leading hemisphere dark terrain and 
the bright terrain in the north pole region. We thus 
have wide variety of terrains on Iapetus for intercom-
parisons. The 2004 observations used the low-
resolution slit with a spectral resolution of 4.8 Å and 
pixel width of 1.5 mrad, while the 2007 observations 
used the high resolution slit.  

Results: Ultraviolet Maps. We present UV maps of 
the light-dark boundary region of Iapetus (example 
shown in Fig. 1). Such maps indicate regions of water 
ice concentrations.  

 

 
Fig. 1. Ultraviolet image of Iapetus (upper), with 

ISS visible image (lower) for comparison. Blue-green 
= long FUV wavelengths (reflected solar, H2O ice con-
centrations); red = Ly-α. The bright Voyager moun-
tains are visible in this UV image; the large crater in 
bright terrain is also faintly apparent. The low-albedo 
material is as bright at Ly-α as the sky background. 
 

Stellar Occultation. A stellar occultation of Sigma 
Sgr was performed to determine the upper limits on 
gases in Iapetus’ vicinity. We will determine upper 
limits for the following gases: O2, H2O, NH3, CO and 
CO2. 

Color Variations and Water Ice Band Distribution. 
Color variations are measured across the low albedo 
leading hemisphere, and we discuss spectral models of 
compositional variation within the dark terrain. We 
investigate the UV spectra of many regions across the 
surface to explore compositional differences and vola-
tile migration. We use intimate and checkerboard mix-
tures models to simulate the measured reflectance 
spectra across the surface and understand the surface 
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composition of Iapetus. We follow the methods out-
lined by [3]. The distinctive water ice absorption edge 
at 165 nm (Fig. 2) is used to map water ice abundance 
across the surface, and to investigate water ice grain 
size. Water ice is darker than most other species at 
λ<165 nm, and is brighter than most other species at 
λ>165 nm. 

 

 
Fig. 2. Spectral reflectance models of water ice for 

several grain sizes, using the optical constants of [4]. 
 
The water ice signature is detected in the dark ter-

rain; the strength of the absorption feature varies with 
longitude. For instance, a weak water ice absorption 
band is measured in the leading hemisphere apex re-
gion [5]. Many regions within the dark terrain, away 
from the apex, show stronger water ice absorption fea-
tures than at the apex. It is not yet clear whether the 
band is present in the dark terrain due to bound water, 
or whether it is due to water ice in the dark material. 
Regions displaying the water ice absorption feature 
may also include fresh bright craters or bright patches 
that are smaller than the resolution of this map. This is 
under investigation. 
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