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Introduction:  Future Titan exploration [1] should
focus on what Cassini will not be able to provide: de-
tailed chemical analysis of surface materials (especially
where abundant organics have interacted with transient
exposures of liquid water), subsurface mapping  in-
cluding the benthic topography of hydrocarbon lakes,
high-resolution (m-scale) optical images of the spec-
tacular landscape  taken from beneath the blurring haze
layers, and  meteorological and geophysical monitor-
ing. Neither an orbiter nor a single lander can ade-
quately meet all these objectives. A rover is an uncer-
tain prospect for Titan’s environment, so some kind of
aerial platform is required.

Platform Tradeoff:  A case can be made for a
modest balloon platform, e.g. [2], but to meet the high-
est-priority goals [3] as defined by the NASA Prebiotic
Material CSWG, a platform that is both mobile (and
thus able to access the most geologically and chemi-
cally/exobiologically interesting sites, as identified by
Cassini and the platform’s own airborne data) and able
to safely access surface material at fixed sites in the
presence of uncertain meteorological conditions, would
be required. In this regard a helicopter excels.

Helicopter:  Titan’s unique environment lends it-
self to aviation of all kinds: while balloons and dirigi-
bles benefit from its thick atmosphere (4x density of
Earth), heavier-than-air vehicles benefit from both the
thick air and the low gravity (1/7 of Earth). In particu-
lar, a helicopter of given mass and rotor diameter can
hover with a power some 38 times less than on Earth.

A simple analysis [4] suggests that a ~100kg heli-
copter vehicle could fly on Titan with a power of 400-
700W. Although too high for continuous flight, at a
~10% duty cycle, the vehicle could fly for a few hours
every Titan day, covering ~200km with a reasonable-
sized battery trickle-charged by a radioisotope power
source. Such a vehicle could operate for years, and
with a <200kg entry mass at Titan is compatible with a
modest launch cost and short trip time.

Payload: A modest (<15kg) payload might include
terrain cameras, a simple subsurface radar sounder, a
surface prebiotic chemical analyzer,  pressure and
methane humidity sensors for meteorology, and a small
magnetometer. An IR spectrometer might help identify
chemically-interesting landing sites.

Challenges: In purely aeronautic terms, a Titan
mission is trivial. However, safe operation of an aerial
vehicle a billion miles from Earth requires sophisti-
cated and robust on-board autonomy in a poorly-
understood environment. Other challenges that require
technology development include the power system (en-

suring adequate cycle life for the battery – perhaps by
keeping it warm with the primary power source) and
providing sufficient downlink bandwidth.

Impression of Titan Helicopter inspecting the he-
roic corpse of the Huygens Probe on Titan’s surface.
(For change monitoring this would be an important
scientific target) Entry shell packaging considerations
advocate a contrarotating rotor design ; long legs
minimize downwash perturbation to surface material.
(c) James Garry – see  www.fastlight.demon.co.uk
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