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introduction
The Cassini Orbiter carried out its tour through the Saturnian
system in the 2004 - 2017 timeframe. The Cassini Imaging Science
Subsystem (ISS) was the high-resolution imaging device on the
Cassini Orbiter and was designed for investigations of the bodies
and phenomena found within the Saturnian planetary system
(Porco et al. 2004). ISS acquired high-resolution imaging data on
the outer Saturnian moons, Phoebe and Iapetus during the
Cassini’s flybys on 11 June 2004 and 31 December 2004,
respectively. Phoebe’s low density of 1630±45 kg/m3 and low
geometric albedo value ~8% are indicative of an ice-rock mixture
(Simonelli et al., 1999; Porco et al., 2005). Iapetus is known for its
two distinct terrains, the dark leading side and the bright trailing
side (Buracci et al., 2002). This dark material has been
hypothesized to be transported from Phoebe (e.g. Porco et al.
2005). The composition of this dark material is generally inferred to
be carbon-rich, but the form of the carbon is unknown. Visible
Infrared Mapping Spectrometer on the Cassini spacecraft identified
absorption around 3 – 3.6 µm, corresponding to polycyclic aromatic
hydrocarbon (PAH) molecules (Cruikshank et al., 2008). Recently,
the reflectance spectral studies in UV region are shedding light on
the form of carbon in the Solar System. Both the laboratory
measurements of carbonaceous materials and telescopic
measurements of carbonaceous asteroids show the large variation
on UV reflectance corresponding to the state of carbon (Hendrix et
al., 2016; Applin et al., 2018; Hendrix and Vilas, 2019), although the
quantitative interpretation is still not very easy. In this study, we
utilize the images of Phoebe and Iapetus taken by ISS/Cassini and
extract the global and regional ultraviolet (UV)-visible spectra. We
focus on the variations in UV reflectance across Phoebe and
Iapetus and discuss the possibility of the detection of carbon and
hydrated minerals.

Data reduction
ISS consists of two framing cameras: a narrow-angle camera with a square
field of view (FOV) 0.35˚ across, and a wide-angle camera with a FOV 3.5˚
across. Each camera has a large number of spectral filters with the effective
wavelength ranging from 200 to 1100 nm (Porco et al., 2004). In this study,
we used the images from the narrow-angle camera. Images are calibrated
through the pipeline implemented in ISIS3 (“cisscal”). Missing pixels are
interpolated with the function “lowpass” in ISIS3. The image set with a
variety of color filters is shifted to be coaligned with the (CL1, GRN) image
(effective wavelength of 568 nm).
Phoebe. We utilize 5 observation sets of 11 wavelengths, 266 – 1001 nm,
images with different rotational phases taken on 11 June 2004. The (CL1,
GRN) images for 5 sets are N1465638719_2 , N1465644359_2 ,
N1465649999_2, N1465662422_2, N1465668017_2.
Iapetus. We utilize two observation sets of 10 and 19 wavelengths, 266 –
1001 nm taken on 1 January 2005. The (CL1, GRN) images for two sets are
N1483150968_1 and N1483152093_1.

Discussions
1. Relationship of Phoebe and the dark terrain of
Iapetus?
When the spectra of the dark terrain of Iapetus and
Phoebe are compared, the dark terrain of Iapetus is much
redder at visible wavelengths. However, if we compare in
UV range, both has similar turn-up. This might be caused
by presence of a carbonaceous material which has peak
at 220 – 270 nm (Applin et al., 2018).

2. Anomaly at the Dapamort crater?
Two datasets both observed the Falsaron crater D~420
km. Inside of Falsaron crater, there is the Dapamort crater
D~49 km at (36.6˚N, 84.9˚W). We found an interesting
anomalous feature at UV in the Depamort crater. If the
crater was formed before the dark material superposition,
they might exhibit the same spectra. However, we see a
difference, suggesting that the Depamort crater is formed
more recently than dark material covering. Moreover, the
Depamort crater might have excavated subsurface
material of Iapetus. Using the relationships between
excavation depth (H) and final crater diameter (D) for
craters on terrestrial planets (Melosh, 1989), H~(1/27)D, a
49-km-sized crater could excavated the material from ~1.8
km deep. The crater spectra is as dark as dark terrain, but
shows more UV absorption. The similarity of brightness
suggests the depth of dark material on the surface is
deeper than 1.8 km. Nevertheless, the deeper UV
absorption in the crater might be indicative of less space
weathering (Matsuoka et al., 2015; Hendrix and Vilas,
2019) or compositional difference.

Disk-integrated spectra of Phoebe
Based on ISS/Cassini multiband observations, we
obtained 5 disk-integrated spectra of Phoebe with different
observing geometry (Fig. 1). All the spectra shows the
slightly blue spectral slope in visible wavelength and
absorption towards short wavelength. Comparison with
the spectrum obtained by VIMS (Filacchione et al. 2012)
suggests the validity of our spectrophotometry method
using imaging datasets. Moreover we see small variation
in UV.

Fig. 1 
Disk-integrated spectra of 
Phoebe based on the 
multiband imaging by 
ISS/Cassini. The data are 
compared with VIMS spectrum.

Regional spectral variation of Iapetus
Using two sets of multiband images, we produced ratio
maps with different wavelength filters (Fig. 2). Iapetus is
known to have two distinct spectral areas, dark and bright.
We picked several regions to investigate spectral shape
and compared with Phoebe (Fig. 3).

Fig. 2
Ratio images of two 
datasets of Iapetus.
Two spectrally 
distinctive regions, 
blue bright and dark 
red, are apparent.

Fig. 3
Regional spectra of Iapetus 
and disk-integrated Phoebe 
spectra are compared. The 
Phoebe spectra are bluer than 
the bright blue region of 
Iapetus.
(bottom) UV range is shown. 
The spectra of inside of 
Falsaron crater and dark 
region are different.


