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Submittal of Papers

Instructions for submitting papers will be included
with acceptance notices. The deadline for manuscript
submittal is 24 August 2006.

For more information, please contact:
General Deputy Program Chair
David Brandt
Phone: 703/413-5716
Fax: 703/413-5819
E-mail: david.w.brandt@lmco.com

A Call for Papers

AIAA welcomes the submittal of papers covering a broad set 
of topics and interest areas, including economic and cost-benefit
analysis, cost estimating and analyses, financial/investment
analysis, resource allocation, cost-effectiveness, cost-reduction
initiatives, risk analysis, and affordability.

While the program is structured around 60 topic areas subdi-
vided among nine major categories, authors are also encour-
aged to contribute papers that are outside these specific topic
areas but that may be of interest to conference participants.

The Value Proposition for Space

Security, Discovery, Prosperity
Nearly a half-century into the space age, space remains a new fron-
tier whose value to humanity is still being discovered. We continue
to discover how critical space capabilities are to global security,
economic growth, and scientific discovery. Space enhances the
preservation of peace by continuous global awareness and commu-
nications. It improves the quality of human existence by better
monitoring Earth to provide warnings of short-term weather and
long-term environmental threats and to support disaster relief. It
increases economic activity and productivity through more effi-
cient global communications, geopositioning, global timing, and
terrestrial resource tracking and utilization. Finally, it encourages
the study of science and mathematics by today’s youth by further-
ing discovery both on the Earth and throughout the amazingly
complex and still mysterious universe.

Despite these remarkable advances in space technologies and appli-
cations over the past half-century, they remain largely unrecog-
nized by the majority of people outside the space community.
During these times of stressed national and community budgets,
and of increased global political tensions, it is difficult for those
not directly engaged in space endeavors to recognize their value
compared to their costs. Increasing awareness of both the achieve-
ment of space activities to this point, as well as the promise they
hold for a more secure, comfortable life on a global scale, is one of
the main objectives of this conference.

The AIAA Space 2006 conference theme seeks to convey the
importance of space for civil, commercial, security, and scientific
purposes, and to identify the investments in security, logistics
infrastructure, horizontal integration, and scientific investigation
that will maximize space’s value to ensuring prosperity for humani-
ty in the future. The conference will address a wide array of topics,
including technical, economic, and policy themes, to provide a
forum to discuss the Value Proposition for Space. Space 2006 is
co-chaired by the Lockheed Martin Corporation, NASA Ames
Research Center and U.S. Air Force Space and Missile Systems
Center (SMC).

Abstract Submittal Procedure

Abstracts should be 500 to 1000 words, with supporting graphics
as necessary, and should present facts that are new and significant.
Abstract submissions will be accepted electronically through
AIAA’s Web site at www.aiaa.org/events/space. The Web site is now
open for abstract submittal. On the Web, authors will choose this
conference under the conference directory when asked to which
conference they are submitting.

The electronic submission process is as follows: 
1. Select this conference from the conference calendar  and 

click “Submit a Paper.”
2. From the conference Call for Papers screen, identify the topic

to which the prospective paper is best correlated, and click the 
“Select” link next to that topic. 
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3. Verify the topic selection and click “Select” again, then verify 
the rules and regulations on the subsequent page. 

4. Answer the prompts to enter paper title, biographical 
information, corresponding author information (including 
e-mail address), and A/V requirements. When this information
is complete, authors will be prompted to upload the abstract 
in any one of five formats: MS Word, WordPerfect, Text, RTF, 
or PDF. The system will accept abstracts for this conference 
until 13 January 2006.

Authors having trouble submitting abstracts electronically or those
with questions should e-mail AIAA technical support at
paper_tech_support@aiaa.org. Questions about the full abstract
submission itself should be referred to the Technical Program
Chair identified below.

The technical program committee will review abstracts. Notice of
acceptance will be sent to authors around 7 April 2006. AIAA will
not consider for presentation or publication any paper that has
been or will be presented or published elsewhere. Authors will be
required to sign a statement to this effect.

A general “no paper, no podium” policy will be in effect for all
contributed papers. This means that an author will not be allowed
to speak if a written paper has not been prepared and turned in to
AIAA. Videotaped presentations will not be allowed. Submittal of
an abstract is interpreted as an intention to attend the conference
and to present the final paper.

The major categories 

and topic areas:

Global Security

Protecting the Peace
Supporting the Warfighter
Guarding the Planet from Near-Earth Objects

Exploration
Science
Technology Enablers
Human Exploration of the Moon and Mars
Space Robotics

Second International Space 
Architecture Symposium
Theory and Preparation
Design for Differential Gravity Regimes
Human, Multicultural, and Social Factors in Space 

Architecture
Space Living and Working Environments
Surface and Orbital Construction

Logistics
In-Space Logistics Facilities
In-Space Logistics Support and Services
Interplanetary and Extraterrestrial Supply Chain 

Management
Standards and Practices
Emergency Services
Economic Benefits
Commercial Technology Development
Large Space Construction Project Logistics Support
Recovery and Exploitation of Near-Earth Objects

Space Transportation
Understanding Space Transportation Supply and Demand
International Partnerships and Offerings
Next Generation Crewed Capabilities
Small and Responsive Launch
Space Launch Ranges
Heavy Lift Concepts
In-Space Transportation
Reusable Space Concepts
Highly Operable and Reusable Booster Propulsion

Vehicle and Propulsion System Architecture Requirements 
and Design Issues

Ground Support Architectures
Breakthrough Technologies for Responsive Space Access
Affordable Responsive Space Access Demonstration 

Concepts

Space Systems 
Systems of Systems 
Systems Architecting
Systems Engineering
Systems Design
Responsive Satellite Systems
Satellite Ground Infrastructure
Satellite Operations and Support

Applications
Space Tourism
Energy for Earth
Applications for Developing Countries
Mining and Manufacturing

Space Policy
Regulatory Issues
International Regimes
Financial
Legal Issues
Industrial Base and Workforce
Educational Outreach
Public Outreach
History

Space Economics
Economic and Cost-Benefit Analysis
Cost Estimating and Analyses
Financial/Investment Analysis
Resource Allocation
Cost Effectiveness
Cost-Reduction Initiatives
Risk Analysis
Affordability
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improved acquisition management. As space grows more central to
supporting and protecting the warfighter, it becomes increasingly
important to determine how to build these systems more efficiently
and how to integrate their capabilities into new warfighting opera-
tional concepts.
• Communications. Assured and secure communications

among warfighters is the key to leveraging the mobility of individu-
als into the power of a cohesive force. Satellites provide the most
efficient means of supporting troops anywhere in the world with
dependable and mobile communications services. In addition, how-
ever, military forces are coming to rely on commercial communica-
tions providers to support their warfighting needs. These systems
provide their own challenges, as military planners must ensure the
availability and security of systems that they do not control. Papers
should examine the growing requirements for bandwidth and the
impact on military planning and operations. What will characterize
the communications infrastructure of the future?

• Battlespace Awareness. The integration of space
capabilities with airborne and ground systems creates a force
multiplier that makes a modern military almost invincible. Net-
centric warfare enables warfighters to monitor enemy forces, sig-
nificantly enhance precision targeting, and improve blue-force
tracking. Global positioning and navigation systems, combined
with sophisticated C4ISR systems, make today’s military an effi-
cient, integrated, high-tech machine. Meteorology and space
weather tracking systems provide real-time situational analysis
and better prepare the warfighter for in-theater combat. Papers
should discuss emerging capabilities, their strengths and limita-
tions, and their impact on operational concepts.

• Operational Responsiveness and Force
Application. New technologies are leading battle planners to
develop innovative approaches to the use of space assets.
Operationally responsive spacecraft, ready to launch on a
moment’s notice into “magic orbits” that focus on global crisis
areas, along with vehicles that can boost them to orbit with quick,
inexpensive launches, are all part of a new concept called alterna-
tively Joint Warfighting Space and Operational Responsive Space.
Papers may cover numerous questions raised by the concept.
Would this new paradigm require a different approach to acquisi-
tion and to military strategy? What precursor technologies are
required? How would planning and missions adapt to the new
conops? What new capabilities, from ISR to global strike
weapons, would be enabled by the new technologies?
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Space 2006 Track Descriptions

Global Security

Protecting the Peace
The space environment plays a vital role in protecting the peace,
especially in this era of uncertainty in the face of the Global
War on Terror. The challenge is to exploit the space medium to
provide stakeholders and decision-makers with the tools to sup-
ply the intelligence, deterrence, and monitoring necessary to
preempt potential escalating threats and assure readiness in the
event of conflict.
• Intelligence. Space surveillance has increased security by

enhancing transparency. Since the earliest days of the space age,
national technical means have helped nations achieve a measure
of self-assurance by alerting them to potential threats and con-
cerns both nearby and a world away. These capabilities continue
to become more sophisticated as communication links and com-
puter processing allow for networked systems that supplement
and augment each other. Emerging capabilities, such as space
radar, and near-space concepts may also improve intelligence
capabilities in the future. These papers should discuss how cur-
rent and emerging space-based C4ISR capabilities strengthen the
ability to protect the peace.

• Deterrence. In the current security environment, nations
face threats from both rogue states and asymmetric sources.
Many analysts see defensive measures such as ICBMs and
nuclear weapons to be ineffective against the sophistication and
diffusiveness of potential adversaries. Even rogue states may need
to be neutralized in ways that are swifter, more precise, and
more effective than current systems allow. Yet this is an area
fraught with policy landmines, as many analysts fear new devel-
opments could breed misunderstandings or even renewed arms
races. Papers in this area should explore proposed deterrent sys-
tems, such as the Common Aero Vehicle, defensive counter-
space, and the weaponization of Earth orbit.

• Situational Awareness. Close monitoring of space
activities and assets in orbit is becoming increasingly necessary as
more and more players have improved capabilities in the area.
Protecting peace on Earth requires a better understanding of what
is in orbit and how it is being used. Papers should examine options
for tracking, monitoring and otherwise improving the situational
awareness of systems in orbit, and in all regimes (space/air/ground)
to reassure peaceful users of space that security will be maintained.

Supporting the Warfighter
Space systems are about effects and capabilities to the warfighter and
have become an essential part of warfare; it is almost impossible to
imagine going to war without them. Communications, 
battlespace awareness, navigation and timing, precision targeting,
weather monitoring, and other capabilities have all vastly improved
thanks to the integration of space assets. The strength of a mili-
tary’s space capabilities has become the determining factor in 
winning battles quickly and decisively. Yet these complex systems
present new challenges to management. New operational concepts
must be developed to integrate space assets efficiently and to
greater effect. Also, development of these systems has often led to
unexpected cost overruns and delays, leading some to call for

• Extended Space Operations. Increased military
space operations could lead to the need to increase the orbit life
of space assets and to provide on-orbit servicing, including
inspection, repair, replacement, and/or upgrade of spacecraft
subsystem components and the replenishment of spacecraft con-
sumables (fuels, fluids, cryogens, etc.). Papers may cover the means
to respond to these needs with autonomous, robotic, and human-
performed servicing; provide conceptual descriptions of in-space
mobility systems and logistics facilities to support these operations;
and describe new means of self-repair and replenishment.

Guarding the Planet from Near-Earth Objects
As human understanding of our place in the universe expands, it is
likely the military will be called upon to expand its mission to plane-
tary defense. Earth may not be in danger of invasion from aliens, but
the military must prepare to defend against a strike from a near-Earth
object while combating widespread skepticism about the need for such
strategies. The threat that an asteroid or comet might collide with
Earth, as they have frequently in the planet’s history, has been well
documented, even in popular fiction. Yet remarkably little progress has
been made in preparing to warn or defend Earth from the possibility.
Papers may discuss progress that has been made in this area as well as
possible solutions for addressing concerns in a way that would be
credible outside the space community. Papers may also address systems
engineering issues associated with preparing and demonstrating nega-
tion technologies and capabilities, potential costs associated with
negating various levels and types of threats, and potential political and
policy issues associated with different approaches.

Exploration

From the outset of national space programs, science, technology
and human spaceflight have been intertwined. Recognizing the
overall limitation of current resources, it is important to discuss
the benefits of each of these approaches. Pitting science against
human spaceflight benefits neither group, it only weakens the
overall Value Proposition for Space. The Vision for Space
Exploration presents an opportunity to build consensus and to 
recognize that humans and robotics are both necessary compo-
nents of a robust civil space program. Given the imperative of
uniting the space community behind common policy and pro-
grammatic objectives, Space 2006 seeks to break with tradition
and combine science, technology, and human spaceflight into a
single theme that drives them all: Exploration.

Science
Science is the foundation of most NASA activities, as it has been
for almost 50 years. The Space Act that chartered the agency in
1958 lists as NASA’s first objective “the expansion of human knowl-
edge of the Earth and of phenomena in the atmosphere and space.”
In pursuit of this knowledge, NASA has sent probes to seven plan-
ets and several other celestial bodies, telescopes have examined the
universe in all wavelengths, satellites have enabled us to anticipate
geo and space weather patterns, and spacecraft orbiting Earth have
improved understanding of our home planet. As the International
Space Station (ISS) continues to grow, opportunities for micrograv-
ity science should also expand.

WARNING-TECHNOLOGY 

TRANSFER CONSIDERATIONS

Prospective authors are reminded that technology guidelines
have considerably extended the time required for review of
abstracts and completed papers by the U.S. government
agencies. Internal and external review can consume 16 weeks
or more. Government review, if required, is the responsibili-
ty of the author. Authors should determine the extent of
approval necessary early in the paper preparation process to
preclude paper withdrawals and late submissions.

• Discovery in the Vision for Space
Exploration. NASA’s activities are being shaped by the
new Vision for Space Exploration, which seeks to extend human
presence and activity to the moon, Mars, and beyond. A signifi-
cant component of this vision is the robotic precursor missions
that will blaze the trail for humans to follow. And once bases are
established, the pursuit of science on the lunar and Martian sur-
faces will be enabled as never before. Non-U.S. space agencies
are also increasingly turning their attention to these bodies, as
India, China, Europe, and Canada all plan missions to the
moon and/or Mars. Papers should cover missions that will sup-
port the vision, including innovative and inexpensive spacecraft
approaches, space weather monitoring programs in support of
lunar and Martian missions (such as detection of radiation
flares), as well as specific science activities that may be enabled
by human presence.

• Discovery in Missions Complementing
Human Exploration. Scientific questions about the ori-
gins of life and the physical properties of our universe abound.
International science activities address a wide range of scientific
discoveries, from solar radiation to the investigation of black
holes and the exploration of Mercury. Papers are invited to dis-
cuss important scientific objectives that complement future
human exploration, and which are not primarily focused on
Mars and the cislunar environment. What are some of the most
important recent discoveries, and how can we use some of these
new insights to drive future missions and approaches? What
should the next scientific priorities embrace?

• Environmental and Earth Science. Many of
space science’s greatest contributions have been in studying our
home planet, gaining insight into how complex atmospheric
properties interact with each other, and how Earth’s environ-
ment may be changing. More than in any other space field,
international cooperation has been a keystone of these programs.
Papers are encouraged to discuss what’s next for Mission to
Planet Earth and how space science can continue to make
important contributions in this area.

• International Space Station. Now that assembly 
of the ISS is again underway, it is exciting to contemplate the
scientific discoveries that await. Research in microgravity has
long promised breakthroughs in materials, biology, and other
fields. ISS will offer an unrivaled platform for research in sup-
port of future human activities on the moon and Mars, and it
should also provide concrete benefits to life on Earth. Papers
should address science opportunities on ISS, discussing research
priorities and plans for achieving results.

• Planetary Protection. As robots and humans explore
the solar system, thought must be given to how to protect our
explorers and our planet from biocontamination from possible
alien life. In areas of homeland security, issues of biodefense
have come to the fore, and similar issues face both humans on
Mars and the Earth itself when samples are returned from pos-
sible life-sites like Mars or Europa. Similarly, we must guard
against contaminating other worlds, thus masking the discover-
ies that we hope to make there.  Papers should discuss the
nature of the potential threat and the means to evaluate it, the
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• Surface Activities. Although lunar exploration
remains a decade away, it is not too early to lay out a plan for
what should be accomplished once astronauts arrive on the
moon. In situ resource utilization is likely to be an important
component of any base, especially on Mars, where astronauts
will likely seek water and propellants in the Martian polar caps.
The moon, too, may present operational opportunities with
lunar ice, and the regolith could provide inexpensive construc-
tion materials for facility expansion. Opportunities to grow
food, experiment with terraforming, and other concepts are also
possible. Papers should discuss options for crewed surface oper-
ations and support on the Moon and Mars. Although science
will be the foundation of human activities on the moon and
Mars, concepts for science programs should be presented in the
science track of this conference rather than in this section.

• Program Management. Complex space programs have
always presented programmatic challenges, and the far-reaching
nature of the Vision for Space Exploration may benefit from
innovative approaches to management, acquisition, and execution.
Moreover, since exploration will be a decades–long undertaking,
management approaches must allow for flexibility and adaptability
to enable us to realize long-term goals. Papers should address
possible management tools, acquisition methods, and other
institutional requirements that will be needed to lay the appro-
priate foundation for future endeavors. They should also address
the international nature of lunar and Martian exploration. How
can the interests of varied nations be brought together in such
an undertaking? What are the best mechanisms for bringing the
goals of different space programs together? How best may inter-
national companies and international university researchers be
engaged in solving the challenges of exploration?

Space Robotics
Robotic systems will always be the “first” explorers in space and on
planetary surfaces, and will pave the way for safe human explo-
ration. Robotic capabilities need to be extended in several areas
to make robots ever more useful. The challenge of space environ-
ments will in turn produce technological advances that will find
applicability on Earth. Some of the challenges to be addressed by
the conference are the following:
• Mobility in Extreme Environments. These may

include rocky terrains, cliffs, and water.
• Spacecraft Inspection and Repair. This can

reduce the cost of Extra Vehicular Activity (EVA) and increase
the safety of astronauts.

• Surface and Space Construction. As for EVA,
this would decrease the cost of space infrastructure and increase
astronaut safety.

• Human–Robot Interaction. Increase the efficiency of
activities that involve both robots and humans.

• Self-Sustaining Robotic Systems
(Robosphere). Distance from Earth, exploration of remote
areas of the solar system, and the possibility of utilizing in situ
resources make it desirable to have systems that are capable of
self-repair and extreme adaptability and resilience. Concepts
related to the development of such systems have been explored
in past Robosphere workshops and will be addressed in a special
conference track. See http://robosphere.arc.nasa.gov for addi-
tional information and special call for papers.
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means for avoiding and mitigating such threats, and the impli-
cations of possible alien life to future space missions. Papers may
also address efforts to keep the remote possibility of biocontami-
nation from being over-hyped by uninformed opponents, and
strategies to keep the public informed of the benefits of space
exploration as well as the potential risks.

Technology Enablers
Space is a challenging environment that requires expensive, complex
systems to reach and to support us once there. Engineers are regularly
pushing the boundaries of technology to make the exploration of
space easier, safer, more operationally efficient, and less expensive.
New propulsion technologies, more intelligent systems, advanced
robotics, improved energy systems, new materials, and a host of other
innovative capabilities are necessary precursors to enable the afford-
able and sustainable exploration of the solar system and beyond.

Papers are invited on numerous technology areas, with a focus on
identifying what precursor capabilities are necessary to fulfill explo-
ration objectives. This topic area addresses component technologies
in support of space exploration, rather than the large hardware 
systems. Areas may include advanced robotics, novel approaches to 
navigation and communications at the moon and/or Mars, closed-
loop life support systems, ground operations, command and control
software architectures, advances in propulsion, new materials, new
developments for space-based observatories, autonomous docking
systems, in-space refueling, nuclear and other energy concepts for 
sustaining bases on celestial bodies, and other technologies.

Human Exploration of the Moon and Mars
The United States has embraced the new Vision for Space
Exploration to return to the moon and send humans on to Mars, 
and other nations are also in the early stages of articulating their own
plans for exploration. These lofty goals now need to be turned into
operational reality based on mission/flight program experience and
through the development of robust architectures that outline how to
carry out the vision and what can be accomplished within the frame-
work of the programs.
• Hardware Systems. The first major undertaking on behalf

of the Vision for Space Exploration is development of a Crew
Exploration Vehicle. Yet this is only the first of many elements that
will support human activities beyond Earth orbit. Papers should
discuss concepts for the major elements needed to explore the
moon and Mars. Crew transfer vehicles, landing craft, fuel depots,
and surface bases are all under discussion and would be appropriate
in this section.

• Human Exploration Transportation
Architectures. The Apollo mission trajectory called for
lunar orbit rendezvous, ruling out a straight shot to the moon
with an enormous booster and an Earth-orbit rendezvous
approach that would have called for two Saturn V launches.
Mission managers continue to debate whether this model is the
best approach for sustained human activity on the moon and
Mars. Papers can explore various architectures and operational
concepts, including the benefit of using the moon as the staging
area for future Mars missions and the possibility of way stations 
in various Lagrange points.

Second International Space

Architecture Symposium

Aerospace architecture is the design of habitable living and working
environments for space crews in orbit, on lunar and planetary sur-
faces, in transit to the moon or beyond the Earth–moon system. The
Value Proposition for Space is that aerospace architecture is the prin-
cipal enabling system for habitation in space. Habitability is the
degree to which the environment supports human health, safety, and
productivity. Aerospace architecture provides the context for life sup-
port systems and the setting for crew activities and operations.
Together, aerospace architecture and habitability are the keys to sus-
taining and protecting human exploration, colonization, and settle-
ment beyond the bonds of Earth.
The Aerospace Architecture Subcommittee (ASASC) of the AIAA
Design Engineering Technical Committee is the professional associa-
tion for aerospace architects. The ASASC is organizing this sympo-
sium as an integral part of the AIAA Space 2006 conference, as well
as hosting a workshop at NASA Ames Research Center on the follow-
ing day.

Scope of the International Symposium
More and more countries are developing space exploration capabil-
ities and space industries to support them. These new capabilities
necessarily involve space architects and allied designers. It is time
to recognize and present their contributions to future human
spaceflight. These contributions include:
• Japan’s space architecture, including space station modules and

lunar base concepts.
• Europe’s space architecture, including space station modules,

transfer vehicles, crew vehicles, lunar and Mars bases.
• Russian innovations, including space stations, orbital and 

interplanetary vehicles, and lunar–Mars architecture.
• China’s Shenzhou Orbital System, including a space station

lunar base.
• India’s space architecture concepts.
• Latin America’s concepts for extreme environments and

lunar–planetary bases.
• United States’ approaches to space architecture.

The technical session topics shall reflect not only the international
character of the symposium theme but also state-of-the-art
advances in architectural concepts, construction techniques,
design, research, simulation, and technology.  Papers are solicited
that address topics including:

Theory and Preparation

• Theory of Space Architecture
• Practice and the Profession of Space Architecture
• Education for Space Architecture

Design for Differential Gravity Regimes

• Zero Gravity: Orbital and Interplanetary Architecture
• Partial Gravity: Lunar and Planetary Surface Construction
• Artificial Gravity

Human, Multicultural and Social
Factors in Space Architecture

• Design for Privacy and Group Activities
• Art versus Efficiency: Across the Great Divide
• Design Guidelines and Integration Standards for 

International Missions
• International Design Approaches, Processes, and 

Performance Standards

Space Living and Working Environments

• Habitats, Habitability, and Crew Accommodations
• Relevant Analog Environments
• Earth-Based Space Facilities
• Lunar/Planetary Surface Crew Mobility Systems
• Lunar and Planetary Bases

Surface and Orbital Construction

• Structures and Materials
• Construction Techniques and Technologies
• Robotic Construction

Please go to http://www.spacearchitect.org for more information
on the symposium and the complete call for papers.

Logistics

• In-Space Logistics Facilities. Routine human
operations in space will require the building of various types of
facilities in Earth orbit, in lunar orbit, and, potentially, at one or
more of the Earth–moon Lagrange regions. Some of these facilities
may be strictly commercial, such as a space hotel, while others
may be government owned, such as a space university, research
facility, power production facility, or business incubator. Near-
term, fully reusable space access and a Shuttle-derived heavy
spacelifter provide new options for designing and building such
facilities. Large, fully constructed facility modules could be
launched using the Shuttle-derived heavy spacelifter or smaller,
expanding space modules could be launched using the smaller
fully reusable space access system. Papers could explore conceptual
designs and proposed uses for various orbiting space facilities such
as hotels, logistics bases, and laboratories. Papers could also
address potential benefits that could arise in hastening the
expansion of routine human space activities through the use
of standardized logistics modules and subsystems, such as
power production and distribution, space hangars, etc.

• In-Space Logistics Support and Services.
Routine human operations in space will only be practical
through the existence of commercial logistics support to trans-
port passengers, build and operate orbiting facilities, provide
and warehouse supplies and expendables, remove waste, provide
propellants, provide electrical power, maintain attitude and
position control of orbiting facilities, assemble and deploy new
commercial satellites, maintain and repair operational satellites,
and provide emergency services. The advent of routine, near-
term, aircraft-like space access for passengers and cargo and the
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• Commercial Technology Development. Initial
investments in new commercial transportation and logistics
capabilities usually generate significant new commercial and
governmental activity that, in turn, creates customer-pull for
further improvements in transportation and logistics capabilities.
Papers could explore areas of new or renewed commercial tech-
nology investments in transportation and logistics capabilities
that might arise as a result of increased user demand following
the establishing of the initial infrastructure. For example, what
demand on improved to-space reusable transportation may
result from or be required prior to the opening of space hotels 
or space cruise lines and how might this demand influence 
government and commercial investment in new space access
technologies and operational systems?

• Large Space Construction Project Logistics
Support. The planning, design, and construction of solar
power satellites, large orbiting and planetary space habitats, large
scientific platforms, and large interplanetary/interstellar robotic
platforms would significantly benefit from space logistics infra-
structure that has the ability to routinely deliver standardized cargo
containers, large specialized assemblies, assembly and operating
crews, and sustaining supplies and maintenance comparable to the
capabilities of terrestrial logistics infrastructure to enable large ter-
restrial projects to be effectively undertaken. Papers could address
how the establishment of integrated space logistics infrastructure
capabilities would enable and benefit such large space projects that,
absent such infrastructure capabilities, may not be executable.

• Recovery and Exploitation of Near-Earth
Objects. The close approach of the 1059-foot-wide asteroid
Apophis in 2029 and 2036 offers the potential that this or other
near-Earth objects (NEO) could be captured and placed into a
high Earth orbit, such as at an Earth–moon or Earth–sun
Lagrangian site. Papers could address the means and methods
for practically capturing such NEOs to eliminate future potential
of their impacting the Earth, as well as to provide a significant
source of extraterrestrial materials for future in-space logistics activ-
ities. Papers could identify practical means for recovering material
from the NEOs, identify potentially attractive commercial applica-
tions of these materials, and identify the means to transport and
process the materials. Papers could also identify specific orbital
trajectories for capturing the NEOs and for conducting prelimi-
nary investigations and demonstrations, on a smaller scale, of the
capture mechanisms. Finally, papers could identify beneficial space
transportation and logistics infrastructure that would enable both
the deflection and capture of threatening NEOs.

Space Transportation

Our ability to transport payloads, including passengers, to and
through space remains a key limiting factor in the military, civil,
and commercial exploitation of space. Many current capabilities
are still derived from designs of intercontinental ballistic missiles
created in the 1950s and 1960s. Limited markets, especially com-
mercial markets, reduce incentives for commercial investment in
new capabilities, especially when considering global launch 
overcapacity. Furthermore, limited markets are driving industrial 
rationalization and mergers, which might tend to reduce future com-
petition and perhaps innovation. Small launch vehicles have offered
promises of low cost space access, but have found that these promises
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building of orbiting space logistics facilities will enable new space
commercial suppliers and providers to be established to provide
support in space. Papers could explore how new transportation
and orbiting logistics infrastructure facilities could be exploited 
to provide new in-space logistics support and services and what
features or capabilities of the logistics infrastructure would bene-
fit these new commercial enterprises.

• Interplanetary and Extraterrestrial
Supply Chain Management. Growing governmental
and commercial space operations will create new demands and
challenges for meeting logistics support needs. These challenges
will especially grow as the distance from the Earth increases.
Papers could identify and address supply chain management for
such activities as a permanent human presence on the moon, per-
manent logistics facilities in LEO and at Earth–moon Lagrange
regions, and future long-duration human exploration missions to
Mars. These papers could also address issues related to establish-
ing and managing supply chains that involve the extraterrestrial
supply of critical materials such as oxygen from the moon and
water from near-Earth comets and new capabilities that the
transportation and logistics infrastructure would need to supply
to enable such extraterrestrial supply chains to be established.

• Standards and Practices. The creation of permanent
government and commercial transportation and logistics capabilities
off the Earth will create the need for new standards and practices to
achieve safe, effective, and affordable space operations. Papers could
explore areas where new and modified standards and practices may
be needed and what challenges may exist or emerge related to the
development of these standards and practices. One example would
be the application and modification of aircraft-style systems engi-
neering standards and practices that yield safe and operable flight
systems to the design, qualification, and maintenance of reusable
Earth-to-orbit and in-space transportation systems. Another
example may be the development of similar standards and prac-
tices for the construction and assembly of orbiting facilities and
the safety-related maintenance of such facilities.

• Emergency Services. Terrestrial local, state, and federal
governments provide a range of emergency services that increase
the safety of human operations. The expansion of routine human
operations into space will create the demand for similar emergency
services in space. Papers could identify terrestrial emergency services
that would need to be established in space. Papers could also assess
the impact of the need for such emergency services on the selection
of the transportation and logistics infrastructure architecture and on
the design, performance requirements, and operation of the trans-
portation and other logistics elements of this infrastructure. Papers
on the operational and technical feasibility of establishing a “space
guard” for protecting public safety in space and enforcing appropri-
ate laws and regulations would also be of interest.

• Economic Benefits. The current U.S. space Gross
Domestic Product (GDP) is about $95 billion per year.
Investments in an integrated space logistics infrastructure would
be expected to yield increases in this space GDP. Papers could
identify and explore the economic benefits that may arise from
building an integrated space logistics infrastructure and what
obstacles may exist to achieving these benefits.

are difficult to implement. On the other hand, small launch vehicles
might offer a hands-on laboratory for innovation, if properly funded.
The U.S. military is currently developing concepts for responsive
space systems including responsive and small launch vehicles. Current
space launch ranges add additional constraints on space launch flexi-
bility and responsiveness, impacting both commercial and govern-
ment missions. Research into breakthrough technologies that might
dramatically shift the space transportation paradigm is highly limited,
with most research focused on improving the efficiency of current
technologies. Reusable launch concepts also offer substantial promise
but seem unattainable, especially without demonstrated high launch
rates. NASA plans to cease flying the Space Shuttle around 2010 and
has initial plans for follow-on crewed vehicles based on current shut-
tle designs. Additionally, the human and robotic exploration program
requires significant increased capabilities (to include heavy lift) from
the space transportation community.

Papers are solicited addressing both current state-of-the-art and
future opportunities in the following areas:
• Understanding Space Transportation Supply and Demand—A

Commercial/Industrial Base Perspective
• International Partnerships and Offerings
• Next Generation Crewed Capabilities
• Small and Responsive Launch
• Space Launch Ranges
• Heavy Lift Concepts
• In-Space Transportation
• Reusable Launch Concepts
• Highly Operable and Reusable Booster Propulsion
• Vehicle and Propulsion System Architecture Requirements 

and Design Issues—as they Affect Highly Operable and
Reusable Booster Propulsion

• Ground Support Architectures,—for Responsive Space Launch
Operations

• Breakthrough Technologies for Responsive Space Access 
• Affordable Responsive Space Access Demonstration Concepts

Space Systems

Fundamental to all questions of the Value Proposition for Space is
how to architect, design, develop, build, operate, and maintain the
space systems and supporting ground infrastructure used to
achieve the various effects. Programs like James Webb Telescope
and NPOESS challenge these various fields by the scope of their
systems, while small satellites seek to introduce new standards. As
the capabilities per pound in orbit rise with component miniatur-
ization and new technologies, the opportunities open up for new
architectures with unique features. Innovative designs become pos-
sible. New solutions open up for issues such as how to support
emerging demands for space capabilities in a timely fashion (e.g.,
responsive space). At the same time, systems engineers face new
challenges managing systems that have become increasingly domi-
nated by software. Ever–expanding communications demands stress
ground infrastructures even while new technologies and techniques
push the limits for bandwidth. All these changes have allowed an

evolution in how operators then maintain these space and ground
assets.  What are the issues, challenges, opportunities, and lessons
for the next generation of space systems?

Papers are solicited that address topics in any of the following
areas for unmanned space systems:
• System of Systems (SoS)

• Systems Architecting

• Systems Engineering

• Systems Design

• Responsive Satellite Systems

• Satellite Ground Infrastructure

• Satellite Operations and Support

Applications

As space travel and discovery missions become commonplace, new
applications for space exploration and development will be increas-
ingly made possible by contributions from industry and government.
Everything from space tourism to mining and manufacturing and
new uses of energy could become reality in the not–so–distant
future. In all likelihood, however, commercial space activities on the
International Space Station and beyond will play a larger role in mis-
sion success as governments look for competitive alternatives that will
help drive down costs while promoting technological advancement.
• Space Tourism. Space tourism once seemed a pipe dream

for science fiction fans and dreamers, yet today these dreams are
becoming reality. Russian trips on Soyuz first drew in the super
wealthy, and now Virgin Galactic and other companies promise
trips into space that are slightly more down-to-Earth in their
prices. The space tourism market is poised for growth, and the
public response has been surprising. As commercial space ven-
tures begin expanding their services into applications for space
tourism, numerous risks, economic tradeoffs, and barriers to
development will present roadblocks along the way. Papers will
be invited to discuss these issues and the prospects of future
space tourism efforts.

• Energy for Earth. A number of analysts have recently
concluded that Earth is nearing its peak capacity of oil production.
The depletion of natural resources combined with rising consump-
tion rates could soon present a predicament to many governments
already struggling to fuel their economies. It may be time to dust
off the once popular concepts for solar power satellites, beaming
energy to Earth. Papers will be invited to provide insight into new
applications for harvesting energy sources, the potential benefits to
society, and possible cost-benefit analysis, tradeoffs, and impact on
the industrial base for new energy sources.

• Applications for Developing Countries. New
applications of space technology benefit not just those nations
with vigorous space programs, but other countries as well.
Improved telecommunications networks, tele-medicine, and tele-
education are the clearest examples of how space capabilities can
be applied to problems in developing nations. Papers may review
the promise and the challenges of using space assets to address a
variety of issues in the developing world.
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• Legal Issues. New legal frameworks are necessary to
encapsulate the political minefield of international activities in
orbit and beyond, yet many nations are increasingly skeptical
about entering into binding multinational treaties. Concerns
over the weaponization of space, the exploitation of non-
terrestrial resources, jurisdiction of space assets and entities, and
issues of risk and liability are all matters that may restrict access
into space or impede the development of certain technologies.
Papers should address these legal issues, with suggested solutions
to some of the barriers that could impede the future use and
exploration of space.

• Industrial Base and Workforce. Maintaining a
strong industrial base with an effective workforce will play a key
role in assuring the quality and success of future space missions.
It remains in every nation’s interest to invest in human capital
and motivate its workforce to pursue an interest in space. Some
recent alarming trends point to a decrease in the number of
individuals with a science or engineering background necessary
to sustain a successful space program. Papers are invited to
address industrial base concerns, especially focused on the need
for better training and educational systems.

• Educational Outreach. It is no accident that educa-
tion is part of NASA’s charter—space activities have inspired
children for generations, even when it was only science fiction.
The key is to use space not only to inspire children, but also to
lead them to careers in science and engineering. In the long run,
a strong educational effort can reinvigorate the workforce to take
up opportunities in space-related or other high-tech fields.
Papers should address methods for educational outreach at all
levels of academic participation and discuss how the Vision for
Space Exploration can be leveraged to augment learning across
multiple disciplines.

• Public Outreach. In democratic societies, the true stake-
holders of government space activities are the general populace, 
and yet they are often ill-informed or unaware about how space is
enriching their lives. In all space programs, from exploration to
national security, public outreach should be a necessary component.
The more the public understands the Value Proposition for Space,
the more they will embrace space activities as one of the important
benefits that a forward-thinking government can support. Papers
are invited to address creative methods for public outreach to help
ensure that the future of space is in the hands of a motivated, well-
informed public.

• History. Papers are being solicited for a session on the histo-
ry of spaceflight and space technology. Topics of interest include
manned space programs, launch systems and their components,
unmanned programs and their systems, and the people and
organizations involved with the development of space along with
its impact. Papers will be considered on these and any topic of
historical interest.

Space Economics

Economics is a critical discipline in advancing technological change
in society. Space and space-related activities are at the forefront of
cutting-edge technological change. Therefore, economics has a very
significant role in space. Economic growth and scientific/technological
achievement have been intertwined since the dawn of history in an

w w w . a i a a . o r g / e v e n t s / s p a c e w w w . a i a a . o r g / e v e n t s / s p a c e10 11

• Mining and Manufacturing. Heavy industry in space
remains a long-term prospect. From development of artificial intel-
ligence machines and biological agents on the safe isolation of the
lunar environment, to the mining of helium 3 for terrestrial energy,
or to microgravity manufacturing of super-pure materials, concepts
abound. Yet any practical application seems far from reality.
Although papers are welcome to outline the promise of industry in
space, they should also point out the challenges and practical steps
for achieving the vision that dreamers have long espoused.

Space Policy

Building an appropriate framework in the political realms is a nec-
essary component to successful and assured future access to space.
Given the risks associated with space travel and exploration, numer-
ous skeptics question the human and technological costs associated
with space exploration and often the relevancy of a space program
at all. It is therefore imperative that firm legal, financial, and politi-
cal groundwork are established with key stakeholders to provide a
network for both government agencies and private industry to con-
tinue in the quest for space exploration and discovery.
Papers will be invited to address not only the political and legal
frameworks shaping space policy but also the synergies enveloping
the various stakeholders’ roles and needs and impact on policy deci-
sions.
• Regulatory Issues. Government regulations have always

played a critical role in promoting and restraining new areas of
development, and space is no different. While governments serve
to play an important role promoting technology and assisting
industry, they can just as easily put up intentional or accidental
barriers to entry for entrepreneurial and established industry
players. Papers should address the role, if any, of 
government in establishing regulations, stimulating industry, and
assisting and promoting mission critical operations and growth in
space. They may also discuss ITAR restrictions and other issues
that impede the import and export of aerospace products.

• International Regimes. While there are many oppor-
tunities for collaboration and joint operations with international
partners, there are equally numerous legal and regulatory con-
structs that could potentially impede or even terminate existing
and future programs. Papers should address the major issues
involving international regimes such as questions of space traffic
management, over-flight issues, ownership of space assets and
property, international agreements, and environmental concerns.
Other topics may explore the impact of different international
constructs on space policy and future benefits and/or lessons
learned from international cooperation on major programs such
as the International Space Station.

• Financial. Until recently, almost all successful space ventures
have relied primarily on government funding. With the rise of
venture capitalists and space entrepreneurs, however, funding and
investment have begun to filter in from outside sources. While
there are some notable successes of private capital funding space
operations, many other entrepreneurial attempts end in failure.
Papers are welcome to address the challenges involved with rais-
ing capital for entrepreneurial space ventures as well as the neces-
sary means needed to sustain growth including potential incen-
tives such as government funding grants and space prizes.

ever-expanding spiral. It is only recently that we have understood
and begun to quantify the strong interdependent relationship of
economic growth and technology. Space activities and off-planet
enterprises have been and will continue to be catalysts for revolu-
tionary changes in our global society, significantly contributing to
economic strength and the advancement of our nation and world.
Space economics has thus become a key element in any exchange
of information in the space and space technology arena, whether
in illuminating the way to optimizing the allocation of scarce
resources or in modeling/measuring the economic impacts and
implications of technological change. From market analyses of 
supply and demand to issues facing the nation in our international
activities, economics is crucial to both intelligent decision making
and our understanding of the world.

Papers are invited covering a broad set of topics and interest 
areas, including:
• Economic and Cost-Benefit Analysis 
• Cost Estimating and Analyses
• Financial/Investment Analysis, Resource Allocation
• Cost-Effectiveness
• Cost Reduction Initiatives
• Risk Analysis
• Affordability.

Authors are also encouraged to contribute papers that are out-
side these specific topic areas but that may be of interest to con-
ference participants.

Young 

professionals

are sought to participate in the Young
Professionals Presentation program that provides
young professionals under the age of 35 with
the opportunity to present their work 
at a national AIAA technical conference. This
program integrates young professionals into 
the regular sessions and allows them to give 
presentations covering continuing and in-process
design or research works, in addition to 
completed projects. The Young Professionals
Presentation program allows for oral presenta-
tions only;  published papers are not required.
Please note that the Young Professionals
Presentation program does not violate the “no
paper, no  podium” policy; the program is fully
supported by the Technical Activities Committee.

Presentation topics for the Space 2006  Young
Professionals Presentation program should be
work with which the presenting speaker is
engaged or intimately familiar. When submitting
your abstract to a session, please note that it is a
Young Professionals Presentation.

To submit your work for consideration, submit 
a brief (500 words or less) abstract for the 
session for which you wish to be considered.

Important Dates

Abstracts Accepted 
Electronically Beginning: 1 September 2005
Abstract Submittal Deadline: 13 January 2006
Abstract Acceptance Notification: 7 April 2006
Final Manuscript Deadline: 24 August 2006
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