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Titan,

the biggest moon of Saturn

(only marginally second to Ganymede,
the biggest moon in the solar system)

1655 discovered by Christiaan Huygens

equatorial radius 2,575 km
distance to Saturn ~20 Rs
average density 1.88 g/cm”3

rotation period  15.94542 days
orbital period 15.94542 days

average surface temperature -178°C
surface atmosphere pressure 1.5 bar




“VLBI tracking” of Huygens Probe, January 14, 2005

JOINT INSTITUTE FOR VLBI IN EUROPE
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Huygens Carrier Signal Detected by VLBl MkS Observaotions
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Titan — atmosphere: N, (~ 96 —98%)
CH, (~ 2-4%)




Christiaan Huygens

350 years between discovery
and landing on a remote world
1.4 Bill. km In dista

Titan in IR







CASSINI imaging from Huygens landing site

Synthetic aperture radar




Orange smog covers Titan s surface, in thickness ~300 km

Major Constituents
Nitrogen

Argon

Methane

Minor Constituents
Hydrogen

Hydrocarbons

Nitrogen Compounds

Oxygen Compounds

Ethane
Acetylene
Ethylene
Propane
Methylacetylene

Diacetylene

Hydrogen Cyanide
Cynaogen
Cyanoacetylene

Acteonitrile

Carbon Monoxide

Carbon Dioxide

N2
Ar
CH,

H,

C,Hg
C,H,
C,H,
CsHg
CsH,
C4H;

Percent
87-99
0-6
1-6

parts per million




Univ. Innsbruck (Austria), Inst. f. Theoretical Chemistry:




Composition of the interior rather unknown.
Likely a combination of rock and ice.

No magnetic field has been detected from Titan —
suggesting that an iron core is not present.
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The hot spot hypothesis

will be tested during a

Titan flyby on 2 July 2006,
when the visual and infrared
spectrometer will take
nighttime images of this area.
If it is hot, it will glow at night.




First impact feature identified in radar images of Titan:
Circus Maximus




Xanadu is one of the most prominent features on Titan
and was first seen in ground-based observation

Synthetic Aperture Racllq_r_i'nstru'ment (May 3, 2006)






Cassini radar sees sand dunes on Saturn's giant moon Titan (upper photo)
that are sculpted like Namibian sand dunes on Earth (lower photo).
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lapetus
discovered by Cassini 1671
58 1,436 km
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Radius versus density
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Abb.5.6 Radius-Dichte-Beziehung fiir kleinere terrestrische Planeten und fiir Trabanten der
Riesen- und Sub-Riesenplaneten nach [16]. Man erkennt deutlich wie sich die Gesteins-Eisen-
korper (Europa, Io, Mars, Merkur, Mond) von den Eis-Gesteinskorper unterscheiden. Ein-
gezeichnet sind weiterhin die Radius-Dichte-Beziehungen fiir Modellkorper, die aus reinem
Wassereis und aus einem Gemisch von 0.6 Massenanteilen Wassereis und 0.4 Massenanteilen
Gestein besteht. Der Anstieg dieser Kurven fiir groBBere Radien ist eine Folge der Kompression
durch Eigengraviation.



Dione, the Divine ...




<— age of
solar system




Enceladus






Enceladus

C. C. Porco et al., Science 311, 1303 - 1401 (2006)



A schematic (Saturn and Enceladus not to scale) showing the corotating Saturn magnetic field and
plasma being perturbed by the neutral cloud that is produced by a polar plume generated close to the
south pole of Enceladus

Nl Cloud

M. K. Dougherty et al., Science 311, 1406 -1409 (2006)

Published by AAAS

Colirtecv lnaar<oll




® ° Enceladus “Cold geyser” Model

H,O vapor plus ice particles

HOlce T=77K

Vent to surface

Pressurized Liquid H,O Pocket T =273 K
" "1
Hydrothermal Circulation
& Convecting Ice

Tidal Heating Hot Rock Tidal Heating

Courtesy Ingersoll



MIRANDA — Moon of Uranus

Miranda
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Geysir plumes uniformly directed




The Galilean Moons

To Europa Ganymede Callisto
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- Culann Patera, one of the most
# coﬁﬁ?ful volcanic centers on lo

Re-surfacing rate:
4000 square km/year




Lithosphere ~ 30 km
Lithosphare
Asthenosphdre

central feature is a large volcanic depression
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lo — Tvashtar Catena
125 (26 Nov 1999) 127 (22 Feb 2000)

+ C21 low-resolution color visible wavelength data
+ fire fountain sketch + |R data of active lava flow
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magnetic axis
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Voyager 1 observed 9 active
volcanic geysirs.

Voyager 2 saw still 8 of them
active:

=> Life time LT of geysirs
months < LT < years

Material ejection up to 200 km height,
ejection velocity ~ 0.5 km/s




Ganymede
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Exploring the Planets and Moons
In our Solar System

Thank you for your attention !



	CASSINI imaging from Huygens landing site

