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Among all the planets and moons in the Solar System,

Titan ts one of the most intriguing - yet there still is so
much we don’t know about it...
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Unfortunately there is little hope for life on Titan,
due to its low temperature of minus 178°C and
consequently the lack of liquid water.

Much of the information we have about Titan was
gathered by the Voyager spacecrafts - however,
they did not have the technology to look past the
thick enveloping atmosphere and clouds that
surround the moon. This is soon to change in 2004
when the joint NASA/ESA spacecraft Cassini-
Huygens reaches Saturn and the Huygens probe is
dropped into Titan's atmosphere.

The reason Titan is so interesting is because of the
complex organic molecules that make up the haze of
atmosphere that Titan has. It is believed that these
molecules will eventually fall to the moon's surface,
and that they are similar to the organic molecules

that were the first building blocks of life on Earth. About Titan
Among these organic molecules is methane, an

especially important chemical since it can be Titan was discovered by Christiaan Huygens
built up to form more complex molecules I in 1655. As one of 18 moons orbiting the gas giant
including hydrogen cyanide, a starting F | Saturn, Titan is the only moon with an appreciable
material for amino acids (amino acids are ; atmosphere, with a 1.5 bar pressure (about 1.5 times
absolutely essential to life on Earthasa &= the pressure of our atmosphere). Average surface
component of proteins, the temperature is minus 178°C.

workhorses of life).
Titan is also the heaviest moon and the 15th furthest from
Saturn. The joint NASA/ESA mission being sent to Saturn
has had its Titan probe named Huygens in honour of the
astronomer who first discovered it.

Image © Calvin J Hamilton/Solar Views.
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The Cassini/Huygens mission

Launched in October 1997, the Cassini-Huygens

mission began its journey to Saturn. The spacecraft
consists of an orbiter, which will study Saturn, and a

lander, which will be dropped into Titan; the orbiter
was named after the astronomer Jean Dominique
Cassini who first discovered a peculiar gap in the
rings of Saturn, one of the many features the
orbiter will be studying. Hence the name Cassini-
Huygens.

Artist’'s impression of the Cassini Orbiter releasing

the Huygens lander over Titan. Courtesy
NASA./JPL.
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Schematic of the Cassini Orbiter spacecraft.

Courtesy NASA/JPL.

The Cassini Orbiter will be responsible for safely
delivering the Huygens probe to Titan and in
addition will carry out 27 different scientific
investigations, some of which include a radar to
map the surface of Titan, several studies of Saturn's
magnetosphere and atmosphere, and a study of
Saturn's rings. Since the orbiter will be so far away
from the sun, solar power will not be sufficient to
power the craft; instead, three radioisotope
thermoelectric generators (RTGs) will be used to
generate electricity from the natural decay of
plutonium (you may remember that there were
protests over this due to the possible danger of the
spacecraft exploding on take-off and scattering this
radioactive material over the Earth.)

Cassini's nominal mission lasts four years (after it
arrives at Saturn), although in practice most long-
distance space probes outlast their operational
lifespans and Cassini's RTGs will still generate 628
watts of power.
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The ESA Huygens probe

The Huygens probe, developed by the European
Space Agency, will enter and brake in the
atmosphere of Titan and deploy a robotic lander
down on the surface. On its way down, the lander
will gather data about the atmosphere and clouds of
Titan. The main mission of Huygens will be
remarkably short - 150 minutes will be spent with
the lander descending through the atmosphere, and
an additional 3 to 30 minutes will be spent with the
lander gathering data about the surface. After this
time, its batteries will simply run out.

Huygens will carry out six experiments. Among
these is the staple of interplanetary landers; the
GCMS (gas chromatograph mass spectrometer)
which will be able to analyze the composition of the
atmosphere. Also included is the Descent
Imager/Spectral Radiometer - the DISR will take
images and and spectral measurements of the
surface just before the lander touches down.

Schematic of the ESA Huygens
probe. Courtesy ESA.
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