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MAVEN (Mars Atmosphere and 
Volatile EvolutioN) Mission 

Mission:  Find out what happened to the atmosphere.

We know from remote sensing and ground measurements 
that Mars once had liquid water on the surface.

The atmosphere today is too thin, dry, and cold to support 
liquid water on the surface.

Ancient River



Ion-Related Properties and Processes

LPWMAGSTATIC

Sun, Solar Wind, Solar Storms

SWIAEUV

SWEA
SEP

The MAVEN Science Instruments:

Neutrals and Ions Plus Evolution

IUVS NGIMS
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Lockheed Martin Deep Space Heritage

https://www.nasa.gov/sites/default/files/thumbnails/image/discovery-missions-v3.jpg
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MAVEN Engineering Challenges

• Half the instruments want to look at the sun 

(continuously), the other half at the atmosphere.

• Instruments want to directly measure everywhere from 

the upper atmosphere to free space

• The uncertain drag from every periapsis pass changes 

the timing of the orbit changes

• Costs of the Deep Space Network limits number of 

communication passes per week



Elliptical Orbit Allows Measurement of All 

Relevant Regions of Upper Atmosphere

• Nominal periapsis near 150 km.

• Five “deep-dip” campaigns with periapsis near 125 km.

• Provide complete coverage of entire upper atmosphere



The MAVEN Spacecraft

• Launch (Wet) Mass: 2550 kg max

• Spacecraft Dry Mass: 903 kg max 

• Power:  1135 W at Mars Aphelion

MAG (2)

“Gull-Wing” Solar Arrays

LPW (2)

SWEA

Articulated Payload Platform 

(IUVS/STATIC/NGIMS)

Fixed HGA

SWIA

SEP

SEP

Electra (behind)



Proposal, Site Visit, and Presentation at NASA HQ



How to Get a S/C from Colorado to Florida (August 2, 2013)

Shuttle Landing Strip, KSC

Lockheed Martin Buckley AFB, Colorado

PHSF, KSC



The Spacecraft Undergoes Final Testing



Into the Fairing, Onto the Rocket



Launched 

Nov 18, 2013

Ten-Month Ballistic Cruise to Mars

One Year Primary Science Operations

MAVEN Mission Architecture

Mars Orbit Insertion 

Sep 22, 2014

Currently on 2nd Extended Mission





The MAVEN Team



Questions?


