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NIAC Charter

* Focus on Revolutionary Advanced Concepts for Architectures & Systems
for NASA

Operating Environment —
Enabling technologies may not be available
Science may not be totally understood
Aimed 10 to 40 years into the future

Actively seek credible, technical controversy

« Operate as an Independent, Technical Assessment Organization for NASA

Function as a Virtual Institute over the Internet
(http://www.niac.usra.edu)

Use Succinct Technical Proposal Requirements
and Peer Review




What is Revolutionary?

« The genius is in the generalities, and not the details

Einstein’s Theory of Relativity
Darwin’s origin of species
Galileo

Kepler

and many others

Genius is the ability to transcend experience



What is Revolutionary?

- The genius is in the generalities, and not the details.

 The new idea illuminates a pathway towards a significant
expansion of knowledge.

A sense of malfunction can lead to crisis as a
prerequisite to revolution.

May be the basis for a new tradition of normal science.

New paradigms seem revolutionary only to those whose
paradigms are affected by them.



What is Revolutionary?

- The genius is in the generalities, and not the details.
 The new idea creates a pathway that addresses a roadblock.

* It inspires others to produce useful science and further
elaboration of the fundamental idea.

Imagination and visualization are, generally, the first step in
learning, or creating, something radically new.

Revolutionary art and visionary physics are both
investigations in the nature of reality.



What is Revolutionary?

The genius is in the generalities, and not the details.

The new idea creates a pathway that addresses a roadblock

It inspires others to produce useful science and further
elaboration of the fundamental idea

It contributes to a major change in the framework of
aerospace possibilities.

Scientific research is an art form in this sense: it does not
matter how you make your discovery, only that your claim is
true and convincingly validated -- Edward O. Wilson



What is Revolutionary?

The genius is in the generalities, and not the details.

The new idea creates a pathway that addresses a roadblock.

It inspires others to produce useful science and further
elaboration of the fundamental idea.

It contributes to a major change in the framework of
aerospace
possibilities.

It triggers a transformation of intuition

Theories help to put observations into context and
to create a framework for further understanding

Scientific theories are the product of informed imagination



What is Revolutionary?

The genius is in the generalities, and not the details
The new idea creates a pathway that addresses a roadblock

It inspires others to produce useful science and further
elaboration of the fundamental idea

It contributes to a major change in the framework of aerospace
possibilities

It triggers a transformation of intuition

Revolutionary paradigm shifts are often simple, elegant, majestic,
beautiful and are characterized by order and symmetry

Creative paradigm changes are often the result of a
non-linear, orthogonal imagination

Symmetry and order can be visually pleasing

Non-symmetry may be richer, more diverse and less boring



What is Revolutionary?

Don'’t let your preoccupation with reality stifle your imagination.
Robert Cassanova and Sharon Garrison

- The genius is in the generalities, and not the details
 The new idea creates a pathway that addresses a roadblock

* It inspires others to produce useful science and further
elaboration of the fundamental idea

* It contributes to a major change in the framework of aerospace
possibilities

* It triggers a transformation of intuition
* Revolutionary paradigm shifts are often simple, elegant,

majestic, beautiful and are characterized by order and
symmetry

There is a subtle yet significant difference between a creative and credible concept,
and an imaginary pursuit. Robert Cassanova, Ronald Turner, Patricia Russell
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NASA INSTITUTE
FOR ADVANCED CONCEPTS

Active exposure through the NIAC website

6th Annual Meeting

Briefings to NASA HQ AAs, technical and programmatic leaders and
Centers Directors

Site visits with Phase Il contractors to encourage follow-on funding

Annual Meetings and Fellow’s Meetings
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» Actively seek follow-on funding for post Phase Il development REBOR

- for Advanced
for most promising concepts

Concepts

« Communicate with NASA technical and programmatic leaders
- Annual reports
- Focused briefings
- Participation in NASA workshops
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Future
NIAC Events

Phase | Fellows Meeting in March 2005

4
V|

Phase I Call for Proposals to be released by
early November 2004 with due date in early 3
February 2005

A NIAC Student Visions for the Future Program A4
Call for Proposals with due date of
January 31, 2005
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Extremely Large Swarm Array of Picosats for
Microwave/RF Earth Sensing, Radiometry and Mapping

NASA Insiitiutts for Advernoed Comeepts

Ivan Bekey Bekey Designs Inc.

LARGE PICOSAT SWARM ARRAY MICROWAVE/RF CONCEPT

Raceivers and/or transmitters,
central computer, DGPS reference

+300,000 picosats
“Waight 20 grams each
+Total weight = 6,000 kg in GEO

Y 100 km
tether

20 g Picosat

¥ | +1 km at 100 MHz
/ ! -100 m at 1 GHz

;F +10 m at 10 GHz

Sampling scanning




Redesigning Living Organisms to Survive on Mars

NASA Insiitiutts for Advernoed Comeepts

Wendy Boss North Carolina State University

e Reconsider life forms as we know them and design organisms for
survival in the extreme conditions that exist in extraterrestrial

environments.

o Selectively expressing in plants extremophile genes that will
collectively enable functional life in hostile environments. As proof of
concept, the phase I goal is to produce functional extremophile

proteins in plants.
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New World Imager

=™> Webster Cash University of Colorado

shaped occulting detector
aperture shield S/C S/C
(10 m)
-

f
D_T“

100 m

!

L planet

—- 3110 km (10 pc) — -— 180,000 km- -
Figure 4: A properly shaped aperture makes an ideal lens. This pinhole camera creates a large focal plane
where the light from a planet is separated from its parent star before it reaches the telescope which then
concentrates and analvzes the signal.




Efficient Direct Conversion of Sunlight to Coherent
Light at High Average Power in Space

NASA Insiitiutts for Advernoed Comeepts

Richard Fork University of Alabama, Huntsville
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Use of Superconducting Magnet Technology for
St st o Astronaut Radiation Protection

Jeffery Hoffman & Peter Fisher MIT

B=0 Outside

Inside Crew
Compartment

Figure 1 — Conceptual design for a magnetic shield surrounding a crew compartment



Wide Bandwidth Deep Space Quantum Communications

Ricky Morgan Morgan Optics Corporation

The goal is to prove that at least an order of magnitude increase in the effective
classical information bit rate can be accomplished for deep space missions,
relative to the proposed classical microwave and laser communication systems,
by using quantum communication transmission of quantum bits to implement
communication complexity protocols over deep space channels using the same

or less power and antenna gain as proposed deep space classical communication

satellite systems.



Lunar Space Elevators for Cislunar Space Development

NASA Insiitiutts for Advernoed Comeepts

Jerome Pearson Star Technology & Research, Inc.
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Large-Product General-Purpose Design and
Manufacturing Using Nanoscale Modules

NASA Insiitiutts for Advernoed Comeepts

Chris Phoenix Center for Responsible Nanotechnology

e Investigate the design, fabrication,
and performance of human-scale
products constructed from
aggregates of nanoscale functional
units.

e Investigate issues such as large-
scale structures, curved sliding
interfaces, fractal networks, and
automated construction of
awkwardly shaped products.




Magnetized Beamed Plasma Propulsion (MagBeam)

NASA Insiitiutts for Advernoed Comeepts

Robert Winglee University of Washington

Dasma Current o

Figure 2. Schematic of the infteraction of the
beamed plasma with the payload. Due fo
reconnection the mcident plasma will be
tunneled mto the pavload and an extended
nurror device will be created.




NASA Insiitiutts for Advernoed Comeepts

A Self-Sustaining, Boundary-Layer-Adapted System
for Terrain Exploration and Environmental Sampling

Craig Woolsey Virginia Polytechnic Institute

Elastic inboand wing

Pressure vessel for
buovant lifting flud

Ballonet for adjusting buovant hift

hoving mass actuator
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NSVFP Poster Session

- Andrew Bingham, Clarkson University
Deployment of an Interstellar Electromagnetic Acceleration System



NSVFP Poster Session

Andrew Bingham, Clarkson University
Deployment of an Interstellar Electromagnetic Acceleration System

Xiadong Liu, Yu Liang, QiChang Liang, Michigan State University
Propulsion by the Recoil of the Field Momentum
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Humanitarian Systems Enabled by Space Solar Power
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NSVFP Poster Session

Andrew Bingham, Clarkson University
Deployment of an Interstellar Electromagnetic Acceleration System

Xiadong Liu, Yu Liang, QiChang Liang, Michigan State University
Propulsion by the Recoil of the Field Momentum

Chris Malow, University of Virginia and Danielle Adams, MIT
Humanitarian Systems Enabled by Space Solar Power

Hunter Marks, Louisiana State University
Towards a Decision Support System for Selecting a Landing Site

Tommy Sebastian, North Carolina State University
Lunar Scout Vehicle - A Novel Long-Range Lunar Rover

Neil Toronto, Brigham Young University
Creative Autonomous Vehicles
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