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Bring the Universe to You 

~5000 Employees  
 ~4000 technical 
~30% BS/BA 
~35% MS 
~35% PhD 
 
~$1.5B annual budget Images courtesy of NASA/JPL-Caltech unless other wise stated 2 
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Spacecraft and instruments across 
the solar system (and beyond) 
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The Beginning of the Cycle 

Science 
Observations 
Concepts 

Enabling Technology 
New Measurement Idea 

Community 
Endorsement 

Mission Concept 
Formulation 
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Scientific Research 

http://www.jpl.nasa.gov/images/phoenix/collection_16/cropped-SS060IOF901526188_16C00RABCT1_full_800-600.jpg


Copyright 2012 California Institute of Technology. 
Government sponsorship acknowledged.  

National Aeronautics and Space 
Administration 
Jet Propulsion Laboratory 
California Institute of Technology 

The Middle of the Life Cycle 

Mission Concept Formulation  

Mission Design 
Spacecraft and  
Instrument Development 

Integration and 
Test 

Environmental 
Test 
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Proposals 
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The End of the Life Cycle – 
or is it just the beginning? 

Real Time Operations 

Launch Environmental 
Test 

Scientific Research 
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Data Analysis & 
Science Return  
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Timing 

• Alignment of community is crucial 
– Assessment groups and Space Studies Board 
– Presidential and Congressional Science Advisor 

• Acceptance of proposals 
– Congressional leanings 
– Budgets - overruns of other missions 

• Proposals are often submitted more than once 
– Once accepted – need to be continually re-sold 
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Getting the go-ahead for a mission often takes longer 
than actually building and launching it  
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Tracing Mission to Science 
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Europa Goal, Objectives, 
Investigations 

Europa Explorer Themes: H abitabilit L ife   E volution P rocessesO rigins
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Links between Investigations and 
Instruments: Europa Science 

JEO science investigations are well addressed by the model payload, and instruments 
are Primary (P) or Secondary (S) in addressing multiple investigations 

 J - 10 10 

Example 
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Europa Mission Design: Example 

• Interplanetary trajectories feature gravity assists to greatly 
reduce the required specific energy of launch 

• Jupiter Orbit Insertion occurs low in Jupiter's gravity well, 
significantly reducing ∆V 

• Gravity-assist tour of Jovian satellites greatly reduces size 
of Europa Orbit Insertion maneuver 
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Europa Science Value: Example 

• Science value ratings consider notional instrument 
capabilities, orbit characteristics, and operations plan  

• Science value progressively increases through 99 days  
of the first 3 Europa campaigns 

• Highest priority investigations are generally achieved first 
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Science objectives are mapped to mission design phases 
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Looking back … 
• Identify your critics and work to make them part of the team    
• Small science community – factions can rally together or split the 

community apart  
• Shifting priorities at NASA made advocacy increasingly important 
• Importance of precursor science – learn what was essential for 

previous instrument/mission design  
• Invest in enabling technology  
• International partnerships essential to mature technology and 

acquire credibility  
• Persistence is the key to successful investigations. They are 

successful only after the data analysis is complete, and funding for 
science is always at risk and frequently cut 

• Make it fun along the way – celebrate your successes  
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Why Do I Do This? 

• Science knowledge 
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Why Do I Do This? 

• Science knowledge 
• Engineering challenge 
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Why Do I Do This? 

• Science knowledge 
• Engineering challenge 
• People 
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It’s Worth It 

• Timelines can be months to decades 
• The challenges are continuous 

– Technical 
– Scientific support 
– Congressional support 

• In the end, it comes down to the people you 
work with 
– Premier scientists, engineers, managers, technicians 

and business people 
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A passion to learn unites us all 
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