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NASA’s 

“Flyby, Orbit, Land, Rove, and Return Samples”



2003 Planetary Science Decadal Survey Themes

• The 1st Billion Years of Solar 
System History

• Volatiles & Organics:

The Stuff of Life

• The Origin and Evolution of 
Habitable Worlds

• Processes: How Planetary 
Systems Work



Discovery Program 
Mars evolution:

Mars Pathfinder (1996-1997)
NEO characteristics:
NEAR (1996-1999)

Lunar formation:
Lunar Prospector (1998-1999)

Comet internal structure:
Deep Impact (2005-2011)

Mercury environment:
MESSENGER (2004-2012)

Main-belt asteroids: 
Dawn (2007-2015)

Lunar Internal Structure
GRAIL (2011-2012 )

Comet diversity:
CONTOUR

Solar wind sampling:
Genesis (2001-2004)

Nature of dust/coma:
Stardust (1999-2006 )

Completed

Completed CompletedCompleted

Completed
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New Frontiers Program
1st NF mission
New Horizons:

Pluto-Kuiper Belt 
Mission

Launched January 2006
Arrives July 2015

2nd NF mission
JUNO: 

Jupiter Polar Orbiter Mission

3rd NF mission opportunity

MoonRise
South Pole-Aitken Basin 

Sample Return

SAGE
Venus In Situ Lander

August 2011 launch

OSIRIS-Rex
Asteroid Sample Return

Concept Study Reports received 1/28/2011 
Down Select Decision Summer 2011

Launch ~2016





Planned Joint NASA-ESA Mars Initiative 
Portfolio Overview 

MRO

Mars Express

Collaboration

Odyssey

MER

20132011Operational

Phoenix

(completed) Mars Science 

Laboratory

MAVEN 

Aeronomy

Orbiter

"For Planning Purposes Only"

2016 2018 2020 & Beyond

The Era of 

Mars Sample 

Return

begins

ESA—NASA
ExoMars

Trace
Gas Orbiter

NASA—ESA Rover 
(ExoBiology/ 

Sample Return 
Cache)

NASA-ESA Joint Mars Initiative  

ESA—EDL
Demonstrator

Decadal Missions
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Decade Science Highlights

• Titan methane cycle

• Amino acids in comets

• Water on the Moon

• Enceladus Plumes

• Venus “hot spots”

• Over 1000 extrasolar 
planets discovered

• Late heavy bombardment 
due to outer planets 
motion 

• Arsenic Substituting 
Bacteria

• Venus storms

• Phosphates on Mars

• Subsurface Ice on Mars

• 1000 Kuiper belt Objects

• Methane on Mars varies 
with season

• Io Volcanoes 



2010

• Sept 16 – LRO Returns to PSD

• Nov 4 - EPOXI at Comet Hartley 2 

• Nov 19 - Launch of O/OREOS 

• Dec 7- Venus Climate Orbiter (JAXA) arrives at 
Venus 

2011

• Feb 14 - Stardust NExT at comet Tempel 1 

• Mar 7 – Planetary Science Decadal Survey 

• Mar 17 – MESSENGER at Mercury

2011

• July - Dawn orbit insertion at asteroid Vesta 

• Aug 5 - Juno launch to Jupiter 

• Sept 8 - GRAIL launch to the Moon 

• Nov 25 - MSL launch to Mars

2012

• Mid 2012 ­- Mars Opportunity Rover gets to 
Endeavour Crater

• Mid-year ­- Dawn leaves Vesta for Ceres 

• Aug - MSL lands on Mars 



…but the possibilities are infinite!

You are here…


