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Exobiology
Satellites (Orbiters)

Landing a payload (the part of spacecraft This meant that many of the early missions sent to 
specifically important to the mission, e.g. a lander other planets did not bother with surface payloads 
or a rover) on the surface of a planet is a and simply stayed in orbit to observe the planet in 
notoriously difficult job - the recent loss of the general. There are many advantages to this 
Mars Polar Lander mission only shows how hard it approach; only with a satellite can you build up a 
can be. detailed map of the whole planet, examine large 

features. Also, satellites can monitor global 
changes in temperature and conduct scans on 

Why is it so difficult? Because you have to ensure surface features that are thousands of miles apart.
that the payload lands on the surface slowly and 
gently, and in the correct place; this requires 
delicate use of retro-rockets and the correct Of course, as detailed in Rovers and Landers, 
deployment of parachutes. Since the payload is so satellites cannot conduct surface experiments by 
far from Earth, this has to be all controlled by an definition. However, satellites can still help us 
on-board computer, and there's a lot of determine whether life may have existed once on 
opportunities for error. planets.

Artist's impression of the Pioneer Orbiter over Venus. Courtesy NASA/JPL
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Taking the example of Mars (Venus is not a good 
example as with an average temperature of 464C 
it's unlikely to show evidence for life), the Mars 
Global Surveyor has provided scientists with 
detailed, close-up images of many different features 
that look very much like water channels due to their 
sinuous shape and stratified deposition walls. This 
has convinced many scientists that at one point in 
Mars' past, water ran on the surface - and as 
discussed elsewhere, having liquid water on the 
surface of a planet greatly favours the formation of 
life.

Looking specifically at satellites that were 
searching, in part, for life on the surface of the 
planets they orbited (in other words, not satellites 
that have orbited gas giants such as Voyager and 
Galileo), we can examine the scientific instruments 
they've carried.

Nearly all satellites (orbiters, as they're normally 
called) have imaging instruments to create a map of 
the planet surface. Older missions such as the 
Venus Pioneer mission used a radar mapper, since 
the surface of Venus is concealed by clouds. The 
Mars Viking Orbiters used high-resolution TV 
cameras. The Mars Global Surveyor, which is still in 
orbit, is equipped with several highly accurate 
instruments for surface mapping:

An image from the Mars Global Surveyor of 
features that look suspiciously like a river 
tributary system. Courtesy NASA/JPL.

The Mars Orbital Camera, which 
will be able to take high resolution 
images to identify features as small 
as a meter. It will also take lower 
resolution images of larger areas 
across the planet.

The Mars Orbital Laser 
Altimeter. This will transmit a laser 
beam at the surface and measure 
the time it takes to be reflected 
back, thus determining the height of 
the surface.

Combining these two will create a 
full colour topographic map (a 3D 
map) of Mars. Image courtesy 
NASA/JPL.
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The Future of Orbiters

Last year, NASA revealed plans to build a 
computer-controlled robot airplane to fly over the 
Valles Marineris canyon system on Mars; composed 
of ultralight materials, it would be able to fly for 
exceptionally long periods of time. Mars has a very 
thin atmosphere, so not only would the plane have 
to be extremely light, but also have a large 
wingspan. Unfortunately, plans for this airplane 
were shelved to fund another Mars mission (the 
2003 Mars Network), but the concept still holds.

An even more ambitious idea was to build a 
inflatable blimp that would be able to float only a 
few kilometers about the surface of Mars for 
months on end; the NASA Mars Ultra Long 
Duration Balloon.

Both projects represent a merging of lander and 
orbiter roles; a craft that could remain aloft in the 
Martian atmosphere for months could conduct very 
high detailed scans of the surface over large 
portions of the planet, and in the case of the   
balloon, lower payloads to the surface and possibly 
even retrieve samples using them without ever 
touching down.

Artist's impression of the airplane over Mars. The 
flight was to have taken place 100 years after the 
Wright brother's famous first powered flight. 
Courtesy Malin Space Science Systems.

Orbiters can also carry interferometers to measure the infrared energy emitted by the target; this allows 
them to work out the chemical composition of rocks, soil, ice, dust and clouds on Mars. Note that the 
upcoming NASA Europa Orbiter, whose mission is to look for an ocean underneath the surface, has all of the 
features shown by the Mars Global Surveyor.
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