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Problem Statement

Concept Maturity Levels (CML)
Architecture — Team (A-Team)
Developing a Science Story
Science Return Diagraming (SRD)
Science Value Matrix (SVM)
Conclusion



NASA Wants Focused and Compelling Proposals

 Problem:

— NASA provided very little guidance for Pre-Phase A activities
— Science portion of competed mission proposals were not focused and compelling



Absent: A Common Language for Concepts

 How mature is your concept?
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CMLs: A Powerful Communication Tool
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The Architecture Team (A-Team) Focuses

on Early Formulation
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Challenges with Past Science Proposals

 There are a number of traps that PI(s) fall into that lead to Science
Investigation Section and Science Traceability Matrix (STM) weaknesses:

- PI(s) generate the STM by themselves without input from others

- Science Investigation Section is written as If it's a science paper rather than selling the
concept to the science reviewers

- Mission concept includes too many objectives and is not focused

- Proposal centers on an instrument in a new environment rather than top-down science



The Science Story

e Science at CML 1. The Science Story and Traceability

“Why Is this important?”
Link the proposal’s science goal to NASA goals
ldentify the “undiscovered country”

e Science at CML 2: Science Return Diagram

Remove science objectives that are out of scope or violate the laws of physics
Generate the science return gradient (e.g., state-of-art, enhancement, enabling,
breakthrough)
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« Science at CML 3: Payload and Mission Specifications

Develop science “seeds” (payload option sets) with architecture implementation
“prototypes”
Science “seeds” cover the architeeturer-trade-space
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A Science Return Diagram Highlights the

Science Trade Space

1. Map desired science 2. For each objective, identify 3. Next, examine

investigations into science return gradients & implementation
“STM taxonomy” and drivers (e.g., resolution, impact (e.g., on cost,
prioritize coverage, etc.) technology, risk

drivers, etc.)
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The Science Story (cont)

Science at CML 1: The Science Story and Traceabillity
- “Why Is this important?”
- Link the science goal to NASA goals
- ldentify the “undiscovered country”

Science at CML 2: Science Return Diagram
- Remove science objectives that are out of scope or violate the laws of physics

- Generate the science return gradient
- Develop “boundary objects” — graphics that help a science team understand their

concept

Science at CML 3: Payload and Mission Specifications
- Develop science “seeds” (payload option sets) with architecture implementation

“prototypes”
-—Science “‘seeds” cover the architecture trade space
+seap)evelop a science value matrix(SVM)y<sciesice objectives vs architecture




Science Value Matrix Helps Identity

Compelling Architectures
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Conclusion

 A-Team studies provide a proven way for Earth, Planetary and Astrophysics
Program Directorates to:
— Generate new and innovative mission concepts
— Establish early concept feasibility
— Explore and understand critical elements of the concept’s trade space

e Science Return Diagram and Science Value Matrix allow early concept
formulation teams to:
— Bound the science in mission concepts
— Focus on compelling science objectives

— Efficiently explore the architecture trade space to identify compelling science missions
that fit within acceptable cost and risk

e 150 studies completed in 5 years is a testament of the value of A-Team studies
to the science community, JPL and NASA
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