
Maven

Mars Atmosphere and Volatile 
EvolutioN (MAVEN) Mission

LASP-led Mars Scout Mission
Bruce Jakosky, PI
Launch date: 2013

Click to add image credit info

Thursday, February 5, 15



2

Thursday, February 5, 15



Thursday, February 5, 15



Thursday, February 5, 15



What is Mars Like Today?
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Water Ice is Abundant on Mars Today

Mars north polar cap is made 
of water ice.

The recent Phoenix 
mission uncovered 

buried water ice at high 
latitudes.
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Did Mars Have a Watery Past?  Surface Features Suggest “Yes”
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Artist’s conception 
by Mike Carroll

If Mars had a thick atmosphere, where it is now?
If Mars had an ocean, where is all the water now?
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Artist’s conception 
by Mike Carroll

If Mars had a thick atmosphere, where it is now?
If Mars had an ocean, where is all the water now?

•Frozen at the poles? 
•Not enough!

•Locked underground? 
•Not nearly enough!

What other possibilities 
are left?

Thursday, February 5, 15



Mars has 2 major 
problems

• Problem 1: It’s little! 
• Problem 2: It has no global magnetic 

field.  
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Problem 1: It’s little so it has low gravity
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Atmospheric loss BECAUSE of problem 1
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• Smaller worlds cool off faster and “harden” earlier
• Larger worlds stay warmer inside, leading to more volcanism 

and tectonics
• Larger worlds CAN have more erosion because they can 

create and hold an atmosphere

Problem 1 leads to Problem 2

Thursday, February 5, 15



Problem 2: Mars has no global magnetic field
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The End of the World – for Martians?

Problem 2: Mars has no global magnetic field
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Solar wind blasts planets
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Solar energetic particles detected by MAVEN 
instruments 
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Problem 2: Mars has no global magnetic field
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