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&Y What is NASA All About?

* Vision -
— To improve life here
— To extend life to there
— To find life beyond -
* Mission
— To understand and protect our home planet
— To explore the universe and search for life  »
— To inspire the next generation of explorers
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NASA

Technology’s Role at NASA

* Technology development organizations

E
supporting the NASA vision and mission
» Steps in the technology development process
* The New Millennium Program (NMP) -
- Program objectives
— NMP project planning process
— Getting involved in NMP
— Current NMP projects
* What happens to technology after NMP flights
e Staying in touch
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NASA Technology Development -
Steps to the Final Product

@ = NASA Technology Readiness Level

®
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Steps to the Final Product

Credentials

@ = NASA Technology Readiness Level
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NASA Technology Development -
Steps to the Final Product

ﬂ

,@ Critical Hardware‘%‘

Tested

l@ Concept Design
Tested Experimentally

I@ Concept Design
Formulated

@ Basic Principles
Observed & Reported
8 July 2003 DRAFT 9

NASA Technology Development
' Steps to the Final Product

|@ Critical Hardware®

,@ Concept Design Tested
Tested Experimentally

l@ Concept Design
Formulated

@ Basic Principles
Observed & Reported
8 July 2003 DRAFT 10

8 July 2008



8 July 2008

NASA

Technology Development
Steps to the Final Product
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Technology Development

Steps to the Final Product
J@ Concept Design
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NASA Technology Development
Steps to the Final Product

Project should
pick up the tab

: (@ critical Hardware@F
(3) concept Design Tested

l Tested Experimentally
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NASA Technology Development
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ot on my Project!
To Riskyl

O

J Tested Experimentally

8 July 2003 DRAFT

Critical Hardware®

Tested

14

8 July 2008



NASA

Technology Development -
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NASA Technology Development
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NASA Technology Development
Steps to the Final Product

@ Engineering
' @ Model Tested
Prototype In Space
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NASA Technology Development
Steps to the Final Product

=
The New Millennium Program validates
breakthrough technologies to retire risk of first
use in future space science and Earth science
missions
-~
@ Engineering
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Qualified In Space
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NMP Role in the NASA Organization
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Technology Validation is
a Comprehensive Effort

NASA

o
9 TECHNOLOGY

3 speciFfic
0 DATA

V"

Technology Validation Implies:

¢ Clear definition of technology
advance

* Mathematical model of
technology advance

¢ Well-defined technology
readiness milestones

* Data from ground and space
tests improve the model and our
understanding

s Predictable domain of
applicability
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Two Types of NMP Flight Projects

e System Validation Projects

— Suites of new technologies

— Mix of small and medium projects

v Small (typical): $50M — $100M class project
(examples: ST5, ST7)

v'Medium (occasional): $100 — $150M
(examples: DS1, ST9)

* Subsystem Validation Projects

— Subsets or components of systems validated as
“standalone” experiments

— Several subsystems per project
— $25M to $40M class projects (examples: ST6, ST8)
— Partnerships for flights of opportunity are typical
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il Typical Timeline for NMP Missions -

End of
Mission

A4

Launch

1 Define Preliminary Project g.’_ Project .:g Project Validation
[} Concept Options Concept e Formulation]| B implementation| Flight -
I Definition | 5 | Refinement | 2
1 3 -
! 6-8 mos. 6mos. [2mos.| 6-12mos. |2wks.| 24-30 mos. | 3-12 mos.
1\ ﬂ 1 T I ﬂ
TRL 3 TAL 4 TRL 5 TRLE TRL7
Concept Design Critical Pre-Prototype | | Pre-Prototype || Engineering
Tested Hardware Tested Qualified Model Tested
Experimentally Tested in Space
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Typical Timeline for NMP Missions

]
End of
Launch  Mission
jmmm—m—————
1 Define Preliminary Project & Project .g Project Validation
1 Concept Options Concept e Formulation] 3 Implementation| Flight .
1 Definition | £ | Refinement | 2 ’
1 3 -3
: 6mos. |2mos.| 6-12mos. |[2wks.| 24-30 mos. |3-12mos.
Validation
Needs
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Solar Sail Flight System

Technology

Aerocapture System Technology
for Planetary Missions W4

Precision Formation
Flying System Technology

Desce an Terminal Guidance

System Technology for
Large Space Telescopes for Pin-Point Landing and Hazard
Avoidance
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Current Capabilities:

e Ground demonstration of 15-m sail
with 3-5 ym polyimide film

e =15 ym-scale Film Thickness with
Areal Density = 30 g/m?

* 8 um film on Cosmos-1 for Planetary
society - launch late '04

* Successful analytical simulations of
stability and pointing control

8 July 2003 DRAFT

Solar Sail Flight System Technology

Enterprise Goals:

Sails and supporting structures at |
kilometer scales

Areal density < 0.5 g/m?

> 5-year life

Attitude control to maintain > 95%

potential thrust
|

4
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Panels

HQ Sets
Technology
Priorities

Typical Timeline for NMP Missions
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Typical Timeline for NMP Missions

HQ Sets HQ-led Peer
Technology Review i;
Priorities Panels
Define Preliminary
|

Concept Options

6-8 mos.

Proposals
Received

Identity
Technology
Validation
Needs

Technology
Issue Provider
NRA Selection
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Typical Timeline for NMP Missions

HQ-led Select Projects
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Launch  Mission
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Refinement g :> &

6-12 mos. 2 wks. 24-30 mos. 3-12 mos.

\ Technology
Validation
Report
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NASA Past NMP Flight Projects
FY 99 00 01 02 03
DS1 - VL
DS2 % ¥ 01/99
EO1 - V|11/00
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Z8Y  Current NMP Flight Projects

FY 04 05 06 07 08 09 10
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EO1 Images an Angry Mt. Etna

ALl Pan Enhanced Hyperion EO-1 AL
Bands 3-2-1 7-5-1 Equivalent Bands 7-5-5'

o 4
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NASA What Happened to EO1
Technologies After NMP?

Landsat Data
Continuity Mission

Advanced Land Imager
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What Happened to DS1 -
Technologies After NMP Flight?

What Happened to DS1
Technologies After NMP Flight?
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hat Happened to DS1 Technologies B

Deep Impact

Success of NMP Depends on Infusion of Validated
Technologies into NASA Science Missions
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Stay in Touch

* Research opportunities
http://research.hg.nasa.gov/research.cfm

e Basic research
http://www.aero-space.nasa.gov
http://spacerearch.nasa.gov

* NASA Office of Space Science
http://spacescience.nasa.gov

¢ NASA Office of Earth Science
http://www.earth.nasa.gov

* New Millennium Program
http://nmp.jpl.nasa.gov
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