
1

Exobiology
Rovers and Landers

When sending out interplanetary probes planet's surface, looking for the remains of microbes 
(spacecraft that travel between planets), the most or any other signs of life close up . They can also 
direct and accurate method of looking for life is by record conditions on the surface such as 
sending down landers, and more recently rovers, to temperature, wind flow, atmosphere composition 
the surface of the planet in question. and so determine whether it is likely if life could 

exist (we know that the average temperature on 
Mars is about minus 26ºC - not overly cold for life, 

So far, landers have touched down on the surface of considering that we know of organisms that survive 
Venus and Mars, our two closest neighbours in the at minus 15ºC on Earth).
Solar System.

Perhaps the most famous landers are the Pioneer 
The chief advantage landers have over spacecraft probes that landed on Venus in 1978, and the Viking 
that examine planets from space is that they can and Pathfinder Mars landers that touched down in 
conduct experiments on soil and rocks on the 1976 and 1997 respectively.

A model of the Mars Pathfinder Sojourner Rover, currently the furthest wheeled vehicle from 
Earth in existence. Courtesy NASA/JPL.
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The Mars Pathfinder mission was the first ever 
mission that had an independent rover that could 
move after it had touched down; the rover, named 
Sojourner, weighed only 20 pounds and many 
scientists were unsure as to whether it would be 
able to do any science at all. However, Sojourner 
managed to carry out a large number of 
experiments on many different types of rocks - 
something that would be impossible without a 
mobile rover. In fact, Sojourner only had two digital 
CCD cameras and an Alpha Proton X-Ray 
spectrometer as scientific instruments; even so, the 
images the camera sent back proved invaluable to 
the Pathfinder project group, as did the information 
provided by the spectrometer about the 
composition of rocks.

Interplanetary surface missions have traditionally 
been restricted to landers simply because of the 
technology; it was simply impossible to pack heavy 
scientific instruments onto something that moved 
(i.e. a rover) without making the whole mission 
hugely more expensive. Scientists settled for having 
a stationary lander, sometimes with a robot arm in 
the case of the Mars Viking landers, that would be 
able to conduct a wide range of experiments but 
only on the immediate vicinity of where it landed.

Common instruments placed on landers include 
mass spectrometers, to analyze the content of the 
atmosphere and soil by breaking them down into 
atoms and examining the relative proportions of the 
different elements present. Cameras are of course 
also included to give a visual impression of the 
surroundings. While looking for signs of biological 
activity were not a priority on the later missions to 
Venus (by that time we knew it had an average 
surface temperature of 464ºC, not an ideal 
environment for life at all), many were and still are 
optimistic of finding life on Mars. To that end, on 
the Viking Lander were three biology experiments 
(discussed in more detail in two other articles).

The Alpha Proton X-Ray Spectrometer on 
the Mars Sojourner rover. Courtesy NASA/JPL. 

“ Venus has an average 
temperature of 464ºC - 
not quite ideal for life

”

A model of the NASA Viking Lander. 
Courtesy NASA/JPL.
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Now that the Pathfinder mission has proved the Following the recent excitement over the possibility 
usefulness of rovers, many of the planned Mars of life on Europa in an ocean underneath the 
missions also have a rover as an integral part of the surface, preliminary plans have been drawn up for a 
mission. The ESA Mars Express mission in 2003 will probe that will be able to penetrate the ice crust (a 
carry a British made Mars Probe named the Beagle 'cryobot') and deploy a submersible that would 
2. The Beagle 2 will land on the surface and deploy explore the ocean for life (a 'hydrobot'). Bearing in 
a 'mole' named Pluto that will be able to propel itself mind that the ice crust of Europa is at least 6 
across the ground and even crawl under rocks, kilometers thick, this is without a doubt the most 
actively taking samples from them and conducting ambitious lander technology ever considered, yet 
experiments, not just taking pictures. scientists are optimistic that such a probe could be 

sent to Europa in the next 15 years.

Further into the future, rovers may become the 
entire mission, rather than just a part of it. NASA is 
currently considering sending 'Pathfinder II' to Mars 
in 2003, basically an upgraded version of the 
original Pathfiner mission. The main difference is 
that the actual lander will only serve to deliver the 
new rover to the surface; once this is done, its job is 
finished. The rover would weigh in at about 130kg 
and be able to move at over 100 metres per day, 
significantly faster than the Sojourner rover.

The Future

Exobiology
Rovers and Landers

http://library.thinkquest.org/C003763/index.php?page=exobio04


