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Cassini Radar SAR
Coverage of Titan
(as of 21 Nov 05)
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VIMS (Visible and IR
spectrometer)

Composite of false
color images taken at 2
microns (blue), 2.7
microns (red) and 5
microns (green).

Methane cloud at the
south pole

Inset shows the probe
landing site










Cassinl Radar

e Multimode Ku-band (13.78 GHz, A=2.17 cm)
radar instrument

* Four operating modes: scatterometry,
radiometry, imaging and altimetry)

« SAR mode is used at altitudes below 4000
km, spatial resolution ~ 300 m to 1 km.

e Produces swath 120-450 km wide from 5
antenna beams.

« SAR coverage at Titan is dependent on
spacecraft range and orbital geometry.



Cassini RADAR: uses the five-beam Ku-band (13.78 GHz)
antenna feed associated with the Cassini high-gain
antenna to direct radar pulses towards a target
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Radiometry only

raster scans in
two polarizations
600 km < footprint < 170 km
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Altimetry
SAR

line scan in
one polarization
60 km < footprint < 5 km

Scatterometry

raster scan in
one polarization
170 km < footprint < 60 km
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Titan SAR Images

e SAR Radar backscatter variations generally
Interpreted in terms of variations in surface
slope, surface roughness and surface dielectric
properties.

 On Titan, the likely surface materials (ice,
ammonia-water ice mixtures, hydrocarbons,
tholins) are very different from those of bodies
previously imaged with planetary radars:
volume scattering may be significant.



Initial Identification of Geologic Units

8 units in Ta and T3 swath (<3% of planet). Most units
occur in both swaths, though differ in significance.

Units identification in T7 and T8 swaths still ongoing

Units based on radar brightness variations, general
planform shape and texture.

These units are not yet classified as rock (ice)
stratigraphic units, as we do not fully understand the
causes of the variations in radar brightness (i.e.,
composition, volume scattering effects, roughness).

Cryovolcanic features in Ta swath, possibly T3 and T8
Sinuous features and fan-shaped units in all swaths
“Coastline” in T7, candidate for liquids

Two impact craters seen in T3

“Cat scratches” (dunes) in T3 and T8

Possibly tectonic features in T8
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Fan-like features seem to open at a
possible change in topography
age height ~ 200 km







Image height
~ 200km







450 km
87°W 20°Nj}

100 km
Atmospheric shielding
80 km means impactors need be >
16°W 11°N 2 km, ~ 20 km diam crater




VIMS 2.03 um T3 SAR VIMS false color
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Longitudinal Dunes
Arablan Peninsula

100 km Here, near 104°W 13°N
Ubiquitous in T3, possibly in Ta
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Look for press release Nov. 30




180 km
87°W 50°N




Predictions for Titan’s geology (pre-Cassini)
Included cryovolcanism

Water or water/ammonia or other

Ammonia-water mixtures would be consistent with
compositional models, and ammonia would lower the
melting point, density and mobility of liquid water

Ammonia-water mixtures on Titan would produce surface
features similar to those of silicate volcanism (e.g. Kargel
1992, 1995)

Water-ammonia cryomagmas probably have < 1% of
methane as volatile — not enough at Titan’s atmospheric
pressure to produce explosive eruptions (e.g. Lorenz, 1996)

Pancake domes predicted as perhaps most likely volcanic
landform for Titan (e.g. Lorenz & Mitton 2002)




Ganesa Macula










Cryovolcanic features

Association with a vent (crater, caldera or fissure)
Form constructs such as domes and shields

Flows form lobate deposits

Cryolavas are erupted at much lower
temperatures than silicate lavas, but they can
sculpt landscapes and resurface vast areas.

Composition of cryolavas can have large effect on

VISCOSIty.

Ammonia-water lavas have rheological properties

similar to silicate lavas: this would
flow thickness (expect well-definec

ne reflected on
thick

margins) and final morphology of c

eposit






Location Map for Recent
Upcoming Titan SAR Cove
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SAR Planned coverage during mission
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