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The Mars Exploration Program

A bit about what I do.

work

play

Brian Hynek

LASP/Geology

Evidence for Past Water on Mars

• The current thin, cold 
atmosphere prohibits 
liquid water from being 
stable on the surface.

• However, there is ample 
evidence for past water; 
indicative of a warmer and 
wetter climate. 10 km

Viking image and previously 
mapped valley networks MGS data and newly recognized VN

Comparison of Viking and MGS data

2003 Mars Exploration Rovers
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Cerro Negro, Cerro Negro, 
Nicaragua: An Nicaragua: An 
analog for early analog for early 

MarsMars

Inside the crater

Mars and NASA
• Mars Exploration Program

– Different than other solar system bodies in that it is an 
official program.

• Comprises about ½ of the science budget of 
NASA
– Science = ~$5B/yr

• Results in an official “architecture” to the mission 
scheme.
– Each mission builds on prior work and 

enables/enhances future missions.
– Mix of mission types – competed and NASA-center

NASA’s Exploration Plan: 
“Follow the Water”
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Current Mars Missions
• There are currently 5 spacecraft operating at Mars.
• Mars Odyssey – arrived 2001

– Discovered huge regions of ground ice and has studied the 
composition of the surface

• Mars Express (ESA) – arrived start of 2004
– High-resolution stereo imaging, subsurface radar
– Released a lander (Beagle II), which failed.

• 2 Mars Exploration Rovers – arrived Jan 2004
– Have proven a wet history for the planet.

• Mars Reconnaissance Orbiter
– Started mapping a couple months ago with the highest 

resolution cameras and spectrometers.
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2009 Mars Science Laboratory 2009 MSL Key Goals

• Characterize a site that:

– was a habitable environment.
• What does this mean?

– is likely to have preserved biosignatures.

– can be related to the “Big Picture”.
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Let’s watch it now! 2009 Mars Science Laboratory

VL1
MPF

MER-B

VL2

MER-A

2007 Phoenix

Where would you land a $1.7B spacecraft?
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2009 Mars Science Laboratory

• Currently is running $75M over budget 
(~3%).

• The new Associate Administrator is 
working hard to curtail mission overruns 
across the board.
– (overruns add up to >$5B over the past 5 

years)

Why is a sample return mission from 
Mars so important?
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Mars Sample Return

• Changing the entire architecture of the 
Mars Exploration Program

• Is this a good thing?

• Is it worth giving up a mission or two to get 
a sample back from Mars???


