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Introduction: The Cassini Titan RADAR Mapper [1] 
is a Ku-band (13.78 GHz, λ= 2.17 cm) linear polarized 
RADAR instrument capable of operating in synthetic 
aperture (SAR), scatterometer, altimeter and radiome-
ter modes. Here we report on data acquired during the 
two most recent passes, T7 and T8, on September 7 
and October 27 (Pacific time), 2005, respectively. In 
contrast with the previous Ta and T3 opportunities [2], 
these were southern hemisphere passes, and in particu-
lar T7 imaged areas at high southern latitude (fig.1). 
  

 
 
Figure 1. SAR strips made to date by the Cassini Radar. Ta 
and T3 passes form the top and bottom strips, respectively,  
on the upper left globe; T7 cuts diagonally across the middle 
globe and T8 occupies the globe in the lower right. 
 
Radiometry: Radiometry was obtained in all modes, 
inbound and outbound.  The radiometry independently 
addresses dielectric composition, surface and subsur-
face scattering properties, and is diagnostic of the rela-
tive roles of these properties in the radar appearance of 
different terrains.  A broad region that was observed 
with combined scatterometry and radiometry in Ta [2] 
was reobserved in T8 in the orthogonal polarization. 
This region includes the Huygens probe landing area 
and the western portion of Xanadu.  Preliminary re-
sults from the polarization dependence of the bright-

ness are consistent with a surface with dielectric con-
stant ~ 2 in the region of the landing site.  However the 
Xanadu region appears to be virtually unpolarized ra-
diometrically, which indicates an unusually rough or 
porous surface on the scale of the 2-cm wavelength. 
This region is also of relatively low radiometric 
brightness which, in combination with the polarimetry, 
implies increased subsurface scattering. 

 
Figure 2. T7 SAR strip, measuring 1965 km in length and 
113 km wide at its narrowest point. 

 

 
Figure 3. West (top) and east (bottom) parts of T8 SAR strip.  
 
Scatterometry: Low resolution radar reflectivity 
(scatterometer) data were recorded on both T7 and T8 
passes, however the T7 data were in a compressed 
format that is not well calibrated.  Data acquired on the 
inbound segment of T8 overlap signficantly with the 
inbound pass of Ta, and reproduce it closely. Fits of 
scattering models consisting of a Hagfors-like specular 
term plus a cosn diffuse component yield a dielectric 
constant of 2.3+/- 0.15 and a surface roughness of 5-6° 
rms slope.  This dielectric constant is too low for all 
but the least consolidated water ice, and more consis-
tent with mixtures of organic materials or even CO2 
ice.  The outbound T8 pass data suggest a higher di-
electric constant (~3.6) and rougher surface (10° rms). 
Altimetry:  Rudimentary threshold processing of the 
T8 altimetry indicates modest regional slopes and no 
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major topographic features in the ~300km-long 
swaths. More sophisticated processing to account for 
off-nadir pointing and the use of reconstructed 
ephemeredes is needed for more robust conclusions. 
SAR:  The T7 and T8 terrains are strikingly different 
from each other (figs. 2 and 3) and strengthen the 
overall perception that Titan surface has been worked 
recently by a variety of geological and atmospheric 
processes. T7 comprises an area less than a third that 
of T8 (0.6% vs. 2% of Titan’s surface) in part because 
a problem external to the radar interrupted onboard 
recording of the T7 data after the midpoint of the pass. 
T7 runs northwest-to-southeast. It covers a terrain that 
begins with hills arranged roughly in a circular fashion 
and ends, at its highest latitude point, in a dark and 
hence relatively smooth region. (In this abstract 
“bright” and “dark” refer to the radar response, unless 
otherwise specified). In between are networks of radi-
ating and branching channels (fig. 4) that grade into a 
complex of dark distributaries cutting through brighter 
terrain. Semicircular embayments characterize the 
boundary of the dark region with the brighter terrain to 
the north (fig. 5). Overall it appears that the spacecraft 
passed over progressively lower elevation landscapes 
in which liquids might have drained and collected.  
 

 
 
Figure 4. Dense networks of radiating and branching chan-
nels in T7 SAR image, suggesting flow of low viscosity 
fluids. Image is 240 km across.  
 
T8, on the other hand runs along a broad latitude band 
just south of the equator. In contrast to T7 it shows 
little coherence in the progression of terrains from one 
end to the other, but is dominated by what were first 
seen in T3 and called “cat scratches”.  The T8 SAR 
imagery of these features, close to the center of  the 
pass where the resolution is best and overlaid on what 
appears to be a simpler and (speculatively) more to-
pographically uniform terrain than in T3, reveals them 
to be longitudinal dunes. In places the dunes dramati-
cally part and rejoin around topographic obstructions 

(fig. 6). The “sand” composing the dunes is dark and 
(see above) corresponds radiometrically to material 
with dielectric constant consistent with organic mole-
cules. The absence of dunes in the dark basin of T7 
might be a result of weaker winds in the higher lati-
tudes, covering by surface liquid, or masking of the 
dunes’ presence by an unfavorable illumination azi-
muth of the radar beam in T7 relative to the ambient 
dune direction, in contrast to T8. 
 

 
 
Figure 5. Southernmost portion of T7 SAR swath showing 
transition between terrains marked by a series of embay-
ments. Area covered is 175 by 330 km.  
 
Elsewhere in T8 the geologic nature of the terrains is 
more difficult to interpret, but the overall impression 
is—as with the other passes—one of very muted to-
pography. The Huygens landing site is captured with 
spatial resolution of roughly 750 meters near the edge 
of the T8 SAR strip. Comparison with DISR near-
infrared images [3] establishes the landing site location 
within a few kilometers uncertainty and, as well, corre-
lations between large-scale areas that are SAR- and 
DISR-bright (and conversely, dark).  
 

 
 
Figure 6. Detail near the center of the T8 swath, showing 
dunes parting ahead of and rejoining behind topographic 
obstructions, at high (350 meter) spatial resolution.  
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