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PRESIDENT’S MESSAGE

Some perspectives on troubling times
These are difficult times for our nation’s space program. After a review of the human
space flight program, chaired by Norm Augustine, the Obama Administration has called
for the termination of the Constellation program which was aimed at returning humans to
the moon in the next decade. I won’t go through all the details or my perspectives on the
budget; those reading this are likely aware of the top level details involved.
AAS’s leadership decided that the Society would not take a formal position on these proposed changes since we
have a wide range of space stakeholders, some of whom support it and others who oppose it. In the end, the debate
is between visions of our nation’s future in space and how best to accomplish this. We decided that the best way we
could contribute to this debate was to offer a forum in this magazine for the Administration to make its case and for
the opponents to make theirs. More than a sound bite or a news clip but not as onerous as poring through budget
documents, we seek to help inform our membership with articles in this magazine from the NASA Deputy
Administrator, Lori Garver, who supports the President’s budget and Neil Armstrong, the first human to walk on
the moon and an opponent of the new plan. We encourage our membership to read these and other materials, decide
what they think, and then contact their elected officials in Washington to share their opinions on this important
debate.
In this difficult economy and polarized political environment, it’s easy to forget that we are not really debating
whether to spend more money on NASA. Both sides agree that we should spend more on NASA even as other
budgets are being cut. My sense is that the increases in science budgets at NASA and the extension of ISS to at least
2020 also have general support in the space community and the public. We are also not really debating whether
humans should explore beyond low Earth orbit, although some opponents of the President’s plan fear that its
reliance on the commercial sector for crew access to space could have that result if they fail. Instead, we are arguing
over a return to the moon as a first step or a more flexible path with other destinations such as asteroids coming first.
I cannot predict how this will play out, but I know that when I see national heroes like Neil Armstrong, Harrison
Schmidt, and Gene Cernan opposing the plan while other heroes including Sally Ride, Rusty Schweikert, and Buzz
Aldrin are supportive, that this is a truly substantive debate. I also was reminded of the importance of human
spaceflight when I took my two young children to see the final launch of Atlantis, STS-132, last month. Their awe
as it headed towards space and their reaction as they felt the vibration from the launch over three miles away wash
over us tangibly showed their inspiration. I recently saw an excerpt of a monologue by Bill Maher, a provocative
and generally left leaning comedian. Maher was dismissive of the President’s speech at KSC on April 15 where he
advocated changing NASA’s goal from a moon landing to a flexible path. Maher’s punch line was “Hey, Bari, your
job isn’t to decide if we should go to the Moon or Mars, it’s to figure out how we can avoid having to work in
Chinese coal mines!” In my view, he couldn’t be more wrong. It’s precisely because we as a democracy debate these
important issues openly and make these investment choices that we will remain a 21st Century world leader as
humanity continues to explore beyond Earth.
AAS – Advancing All Space

Frank A. Slazer
digaslaze@mac.com
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Remarks of Deputy Administrator Lori Garver
Center for Strategic and International Studies
April 26, 2010
I know you have all read and heard a
fair amount about President Obama’s new
space enterprise and saw the coverage of
his visit to the Kennedy Space Center in
Florida a week and a half ago. We are
gratified that the President feels strongly
enough about space exploration that he
visited one of NASA’s field centers in

person to explain and further define his
deep commitment to NASA and our
nation’s future in space.
There’s been some misunderstanding of
this new direction. And let me be clear, it
is indeed a bold direction, as well as a clear
path. The President’s strategy will allow
NASA to create a more exciting and

productive space exploration future for our
nation than it has today. While at times in
recent years it seemed as though NASA
was repeating the past, now we’ll have the
means and the mandate to create the future.
On the CSIS website, the space
initiatives section describes the dichotomy
of approaches to space exploration. It says

An artist’s rendering of the Orbital Cygnus spacecraft approaching the International Space Station. (Source: Orbital)
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that “Some of these are bold and expansive,
envisioning a deep and long-term
commitment to the discovery and
settlement of space. Other visions are more
constrained, focused on near-term and
incremental progress. The decisions that
the world’s space-faring nations make
about which type of vision to pursue will
determine what the next era of space
exploration looks like.”
We couldn’t agree more. President
Obama has clearly set us on the bold side
of the equation. And yet, we are also going
to be making near term and incremental
progress on the path to an expansive future.
We want to take initiative and reach for
the horizon, as the President said – be
transformative. And yes, we think that is
do-able.
NASA Administrator Charlie Bolden
told Congress last week that he thinks what
the President has put forward is the most
authentically visionary policy for real
human space exploration that we have had
since President Kennedy challenged NASA
to send humans to the Moon and return
them safely back to Earth. And while
previous administrations have announced
space policies well into their terms,
President Obama is doing this early and
has promised his 100% commitment to it.
This new direction is sustainable, not
only in that it provides actual money for
real activities in a logical sequence, but
also because it makes the difficult choices.
There are no unfunded mandates here. No
programs that are expected to launch, orbit
or be maintained with only paper backing.
And at the core, it is a change to the
way we do business. As Charlie himself
said at the President’s space conference in
Florida the week before last, this is an
intellectual conversation that the country
should have been having 40 years ago,
post-Apollo. (I guess I would argue that
there has been a sub-set of the community
that has been doing that). At that crucial
time of major success, we should have been
planning the next giant leaps. We have had
those conversations now. The President has
thought long and hard about the path for
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space exploration. He declared, quote, that
“Space exploration is not a luxury, it’s not
an afterthought in America’s quest for a
brighter future – it is an essential part of
that quest.”
With that strong vote of confidence and
the promise in his budget request of the

resources to make it happen, NASA has
been rapidly making progress on the
blueprint for implementing the President’s
direction. We understand that a complete
realignment of our priorities and a more
expansive vision of what we can
accomplish is unsettling in some quarters.

President Barack Obama and SpaceX CEO Elon Musk backdropped by the partially
NASA funded Falcon 9 spacecraft. (Source: Associated Press)
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But we are confident that once people learn
more about our plans and as more details
are finalized, there will be broad consensus
that this is the direction America needs to
head if it is to continue to be the leader
among space-faring nations, with all the
economic and societal benefits that unfold
from that hard-earned position. We will not
only continue our space leadership for
years to come, we will expand and enhance
it.
The President said “In short, fifty years
after the creation of NASA, our goal is no
longer just a destination to reach. Our goal
is the capacity for people to work and learn,
operate and live safely beyond the Earth
for extended periods of time, ultimately in
ways that are more sustainable and even
indefinite. And in fulfilling this task, we
will not only extend humanity’s reach in
space, we will strengthen America’s
leadership here on Earth.”
In order to carry out this expansion of
humanity, we have to develop the
propulsion systems to get us there, large
habitats that also shield and protect our
crew, and the means to sustain these
explorers for longer and longer periods of
time. And that’s just for starters. We need
to develop these technologies and others
to allow us to sustainably develop space.
The President thought long and hard about
this new direction. He truly wants us to
accomplish more, to finally develop a more
meaningful space odyssey. To correct the
under-investment in research and
development that has hampered our
previous space exploration efforts. And to
provide future generations with far more
capabilities than we have today.
In short, we must invest both in
fundamentally new innovations for space
technology, and new ways of doing
business, if we are to develop a space
exploration and development program that
is truly sustainable over the long term. The
President has given us a road map that will
allow us to increase our capabilities in a
progressive fashion as we approach an ever
increasing number of targets with an
increasing difficulty in these missions.

6

Technology advances will enable each step.
First, we’ll demonstrate technologies near
Earth, capabilities such as fuel depots,
inflatable habitats, advanced life support
systems and autonomous rendezvous and
docking. Simultaneously, robotic
precursors will be fanning out across the
solar system, giving us knowledge about
potential destinations and providing a great
dividend in scientific discovery even as
they, too, help us demonstrate important
technologies such as precision landing, in
space propulsion and in-situ resource
utilization that must be demonstrated and
then scaled up for human exploration
applications.
On the technology side, upon approval
of the Fiscal Year 2011 budget, we will be
quickly moving out on promising
development in several areas. With lack
of investment, many of these technologies
have remained in the conceptual phase for
decades. With the support provided by the
President’s FY2011 budget request, we can
advance these capabilities, which have
applicability across a broad range of
NASA missions. We will begin advancing
these space systems in FY11 and
accomplish critical testing in FY2012 and
FY2013 that would prove their
fundamental feasibility.
Among these advanced space systems:
Solar Sails that provide propulsion
without fuel, using the momentum of
reflected sunlight to propel spacecraft to
orbits and destinations impossible to attain
with conventional propulsion.
Optical Communication, which impacts
both NASA’s future data capacity needs
and its spacecraft size reduction goals.
Wideband high data rate communication
will enable live transmission of high
resolution images, and optical
communications will be necessary for highdefinition TV images of future missions.
The National Research Council identified
optical communications as one of NASA’s
key technology investment areas.
Aerocapture, a flight maneuver
designed to decelerate a spacecraft from
hyperbolic approach to a captured orbit

during only one pass through an
atmosphere, without the significant use of
propellant.
Electrodynamic Tether Propulsion,
which provides indefinite LEO reboost,
station keeping and maneuvering without
the use of propellant.
Inflatable habitats, decelerators and
other structures that provide packaging
volume savings as well as weight savings
that can be translated to additional payload
capacity.
Advanced in-space propulsion systems
capable of more efficient transit throughout
the solar system.
In-situ resource utilization systems that
will allow our explorers to live off the land
and capitalize on the resources of a range
of destinations.
And of course, while we’re working on
developing these in-space technologies
with our industry and academic partners
— things that we’ll need to successfully
travel into deep space — work will be
accelerated on the heavy lift propulsion
system that will carry us there. In this
effort, we’ll be testing the untested and
creating more robust and efficient rocket
engines. By 2015, per the President’s
directive, we’ll know what kind of heavylift vehicle we’re going to build.
Clearly, we do not intend to face these
challenges alone. We will build on
NASA’s long and successful history of
international cooperation, continue
working closely with our existing partners
and even invite new non-traditional
partners to join us in the implementation
of our exploration plans.
That’s the outline of our technology and
demonstration plans.
Before we reach the surface of Mars
with humans, we’ll explore an asteroid, by
2025. The President announced that
unprecedented goal in Florida. NASA
engineers have been looking at candidates
for a NEO mission that could launch in
2025. Because of orbital dynamics, launch
date drives the specific destination. We are
discovering new NEOs all the time, so our
list of targets will certainly expand over
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the coming years. One intriguing candidate
is asteroid 1999AO10, which we could
reach with a 2025 launch on a 150 day
round trip mission, spending about 2 weeks
at the asteroid.
But why would we want to visit an
asteroid in the first place? Why are these
space rocks such compelling destinations
for humans? First, they provide an
intermediate destination for human
exploration, with round trip times
significantly longer than the Moon but
shorter than Mars. They also don’t require
a high gravity landing, perhaps making
them even more accessible than the Moon
from a hardware development standpoint.
Next, asteroids are fascinating
scientifically, as evidenced by the National
Academy’s endorsement of their
exploration in Decadal Surveys and other
reports. They are remnants of the birth of
our solar system – they preserve the

primitive materials from which our earth,
and possibly even life, formed. Some
asteroids are very rich in valuable metals,
and may be important space resources. And
finally, we know NEOs are important for
life on Earth because they have affected
our evolution through mass extinctions they
have caused.
The bottom line is, NEOs represent one
of only a handful of threats that could wipe
out humanity. It is not a question of
WHETHER we will be hit by an
extinction-scale NEO in the future, but
merely WHEN this will happen. Only by
gaining experience operating at these
objects might it be possible to someday
prevent one from changing the course of
humanity’s future. One issue with
exploring NEOs with humans is that the
U.S. has only operated around the largest
NEO, with the robotic mission NEAR. The
Japanese have visited another. But most of

these objects are still very mysterious to
us. We know very little about 1999AO10,
potentially our most promising target. This
is where our Exploration Precursor Robotic
missions come into play. With these
missions, we can explore potential
candidates, and provide ground truth for
our Earth-based telescopic observations of
NEOs.
These are truly tangible reasons for
making a NEO, one of our first destinations
for humans in deep space. And I have to
add, it is incredible how well Hollywood
taps in to the psyche and true desires of
the public, so having something appear in
a movie is not necessarily a bad thing. The
public is fascinated by NEOs, and I am
sure they are also a little afraid, to be
honest. A recent poll just completed by
the Everett Group found that sixty-three
percent of those who said exploring space
was at least somewhat important cited

A view of the asteroid 1999AO10’s orbit and July 2025 location along with Earth and nearby planets. (Source: Osamu Ajiki and Ron
Baalke NASA/JPL)
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A radar on NASA’s Mars Reconnaissance Orbiter has detected widespread deposits
of glacial ice in the mid-latitudes of Mars. (Source: NASA/JPL-Caltech/ASI/University
of Rome/Southwest Research Institute)
protecting the Earth from collisions with
comets and asteroids as a major reason for
continuing that exploration. NASA has
been working, and in the new budget ramps
up, the activity of cataloging and
characterizing NEOS. If one is going to
pose a danger to Earth, we need to know
about it, and by visiting one, we’ll have
that much better of an understanding of
what it might take to mitigate potential
future collisions.
A mission to a NEO will also test our
deep space propulsion systems, since we’re
talking about 5 million miles of travel as
opposed to around 239,000 to reach the
Moon. They’ll test our ability to orient
ourselves and explore on an alien world.
They’ll test the habitat, radiation protection
and life support systems we’ll be
developing for human beings in deep space.
All in all, they’re a tough destination. And
Mars will be even tougher.
I was a child of the Space Race. It
permeated our country in every way. It was
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a central part of pop culture. It was in street
corner discussions and academic venues.
Our scientists and engineers were engaged
in a project of broader reach than most of
them had ever before experienced.
We have a different set of circumstances
today. The good thing is, those
circumstances do not include a Cold-War
race. Our plan is based on positive,
exciting circumstances that allow us to
pursue this space exploration path in
collaboration with our international
neighbors. Back when I was a child
watching the first rockets launch to the
moon, we had no idea, for instance, that
Saturn had a moon of its own that was
spouting water into space, and that we’d
be able to fly through those plumes and
send pictures back to Earth. Who back then
knew that we would today be able to keep
astronauts safe in orbit above the Earth 24/
7 for extended periods of time in a system
the size of a football field, built collectively
by nations around the globe? Who knew

that we would be able to combine human
and robotic exploration so effectively in
the repair of a national treasure like the
Hubble Space Telescope?
All of you here today are well aware of
the many policy issues surrounding space
exploration, the limitations, the pros and
cons. So I want to get to the heart of the
issue, “How are we going to do this?”
The President’s policy is a new direction
but it is not a break from the knowledge
and achievements of the past. We’ll be
expanding on the huge depth of expertise
and, yes, passion, that is NASA, even as
we change the way we do business and get
back into the business of innovation.
NASA is big, but it can also become
nimble. We’re working hard on this
challenge. The agency is one of the biggest
engines for research and development in
the biggest R&D investor in the world, the
United States. In the fiscal year 2011
President’s budget, there is a total of about
$147 billion for research and development
across the federal government. About $66
billion of this is for nondefense R&D.
NASA’s budget for FY11 is $19 billion,
and approximately 45% of this budget can
be characterized as R&D (both by NASA,
academia and industry). So you can see
that NASA is one of the largest nondefense
R&D agencies in the U.S. And yet NASA
accounts for less than 1% of the total
federal budget. That’s pretty amazing.
Innovation is best done rapidly. It thrives
on energy and momentum, a ferment of
many attempts. In the President’s plan for
NASA, we will be developing a broad
portfolio of technologies and executing a
vast array of missions. Many of these will
succeed, but we are not averse to failure
because in cutting-edge endeavors, failure
is an important part of how we learn.
In addition to that bottom line question,
“What will it take to create the vibrant
space exploration enterprise that we see
unfolding in the future?” we ask “How can
we increase America’s capabilities in
space, open vast new possibilities for new
markets and new capabilities, and have a
populace that is inspired by space?”
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As Norm Augustine, chair of our
Review of U.S. Human Spaceflight Plans
Committee and a moderator at the
President’s conference in Florida said, we
need to jumpstart innovation. Right now,
the technological cupboard is bare. The
missions we want to do can’t be done
without new technology. For instance, at
this point, the mass required to initiate a
human mission to Mars in low Earth orbit
is approximately 12 times the mass of the
space station. Think about that. We’ve been
building the ISS for years.
But we are not daunted! We think, for
instance, that we should be able to get that
down to two times the mass of ISS.
The President’s plan takes into account
the need for targeted investment in
technology development that will enable
us to become a truly spacefaring nation. It
also spurs the development of an entire
economic sector that is poised for massive
growth, freeing up NASA to develop new
deep space capabilities, and along the way
generate cascades of scientific knowledge
and benefits to people on Earth.
In short, the President has outlined an
ambitious effort to foster the development
of ground breaking technologies; increase
the number, scope, and pace of manned and
unmanned space missions; make human
spaceflight safer and more efficient; and
help create thousands of jobs.
Fundamentally, the exploration of space
will be a sequence of deep-space human
destinations matched to growing
capabilities, progressing step-by-step,
beginning with crewed flight tests, early
in the next decade, of the capabilities and
vehicles needed for human exploration
beyond low Earth orbit. Then there’s that
human mission to an asteroid by 2025, and
a human mission to orbit Mars and return
safely to Earth by 2035.
NASA is currently developing concepts
and top-level requirements for four
proposed
Flagship
Technology
Demonstration missions that will
demonstrate these capabilities: cryo-fluid
management and transfer; automated/
autonomous rendezvous and docking,
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advanced space power systems, high power
electric propulsion, light weight inflatable
structures, closed-loop life support
systems, and aero-assist/entry decent and
landing technology.
The President’s call to action for NASA
assumes increased cooperation with our
international partners, focusing initially on
extending operations of the International
Space Station. Just last month in Tokyo
the heads of space agencies from Europe,
Japan, Canada and United States came
together to reaffirm the importance of
extending the space station program and
discussed the incredible opportunities it
will provide as a testbed for future human
and robotic space exploration activities.
The ISS is an incredible resource. It’s
going to help us from the human health side
of exploration and also be the driver for
the commercial capabilities that will be a
key resource for us in the coming years.
The President has proposed to extend its
lifespan, likely to 2020 or beyond. And
working closely with our international
partners we are going to make that happen
and begin to fully utilize this incredible
investment that America has made in our
human space exploration enterprise.
The ISS is a marvel of construction, and
the process of building it has led to
breakthroughs in water processing and
closed loop life support and human-robotic
interaction. Perhaps its greatest
achievement is that of collaboration — 16
nations working together for the peaceful
advancement of spaceflight.
At the space conference in Florida last
week, the panel on ISS utilization featured
entrepreneurs as well as astronauts who
have worked on the station. They agreed
that we need to increase operational tempo
and flights to the station, and we need to
develop parallel paths to assure our
success.
This is exactly what we want to do. By
helping to create multiple, redundant access
to space approaches, we are advancing our
national capabilities. As one panelist said,
there is nothing unique about access to
space that should make it government

forever. In fact he said, it is too important
to leave to the federal government.
We see the increase in reliance on
commercial capabilities as a new but
incredibly valuable development. This
approach will decrease our reliance on
foreign providers. Pursuing this direction
gives us more options in the long run and
has the benefit of spurring a whole new
segment of the economy that we expect to
be long lasting and productive of thousands
of good jobs in the near term and many
more as it expands in the future. Only in
America would we take such an approach
– one of innovation, ingenuity and
commercial competition. In addition, for
crew escape, we will develop a capsule
based on Constellation’s Orion, with the
potential to fly on rockets that already exist.
And let me address the safety argument
here. Safety will remain our prime concern
in any system that brings humans to space.
Our commercial providers will have had
many launches under their belts before any
potential commercial crew mission. The
bottom line is that NASA will be there
every step of the way, and won’t let
astronauts fly on the vehicles that have not
successfully gone through a rigorous
human rating process. Period.
If you really want to break this down,
lives already depend on commercial
companies, because industry is trusted to
launch critical national security missions,
upon which the lives of our troops overseas
depend. Further, our commercial partners
have already demonstrated significant
reliability: 21 successful flights of the Atlas
V have already taken place, and by 2014,
Falcon and Taurus will have had a dozen
flights before attempting to fly with people
onboard. Thirteen former astronauts said
in a Wall Street Journal op-ed that they are
confident commercial spaceflight can be
done safely. Those very astronauts have
flown aboard vehicles that were built by
commercial providers with NASA
overseeing safety, just as we will do in the
future.
Along with the ISS and a commercial
focus on access to LEO, we will accelerate
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work on a heavy lift propulsion system.
Our 2015 vehicle decision timeline means
that major work on building a new heavy
lift rocket will begin sooner than was
previously planned. In addition, these
technologies will be transferred to the
military and commercial sectors – so that
they too can benefit from this national
investment. We have lost nearly the entire
commercial space launch market over the
past decade and our defense partners are
extremely anxious to partner with us in
these development efforts for our mutual
benefit.
As I mentioned earlier, a key component
of the President’s direction is a renewed
emphasis on the importance of

international partnerships in NASA’s
future human space exploration activities.
Building on the work to date among the 14
space agencies that contributed to the
Global Exploration Strategy, we will also
initiate a new series of discussions with
our partners to discuss many of the
initiatives I have outlined here for you
today. The goal of these discussions will
be to identify opportunities for enhanced
international cooperation in almost all
aspects of the President’s new direction for
our agency.
When I was in Florida at the President’s
conference on space exploration in the 21st
century, I was privileged to moderate a
panel on Harnessing Space to Expand

Economic Development. Consider, for
example, the 21st century launch complex
initiative, which seeks to transform the
Kennedy Space Center into a state of the
art launch facility serving multiple
customers that will be the model for others
like it around the country and around the
world. It leverages investment, develops
partnerships with the DOD, and helps
make a diversified business case for
Florida.
A refrain we hear a lot is, “Why should
we support space exploration?” The bottom
line is that technology and R&D investment
leads to greater job creation. Space
technology development transfers to real
people, with societal benefits in higher

A view of the Mississippi Delta showing the oil slick in the Gulf of Mexico on May 4, 2010 as photographed by JAXA astronaut
Soichi Noguchi from the ISS. (Source: NASA)
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quality of life, better education, and a
stronger economy. These investments
strengthen the skills of our workforce and
our nation in challenging technology areas.
Some have suggested that the massive
influx we are proposing in technology
development could be something like what
happened when the Internet exploded. Is
that possible? I believe we are ripe for a
significant expansion of our technological
workforce and a myriad of spinoff benefits
that we can’t even envision right now.
By focusing our R&D efforts on
technologies that are of general use to the
American aerospace industry - as we did
with the NACA — the precursor to NASA
— as well as to NASA’s missions, we can
improve our national economic
competitiveness and capture a greater share
of the growing international market for
commercial space products and services,
which is currently around $175 billion.
A few startling statistics for those of you
out here who, like me, love this stuff:
The U.S. share of satellite
manufacturing revenues has fallen from
63% in the 1996-1998 timeframe to 29%
in 2008 according to Satellite Industry
Association Reports.
The U.S. share of worldwide launch
revenues is down from 48% in 1996 to
28% in 2008 according to the association.

We can get that business back and more.
And we will. Certainly some of the
downturn is related to our export control
policies, and those are being reformed as
well. We have a great team of leaders from
the White House, Department of State,
Department of Commerce, and Department
of Defense working on export control
reforms as we speak.
This combination of activities I’ve been
discussing today is flexible. It represents
missions enabled by capability, guided by
discovery, with many destinations,
milestones and achievements as we go. And
I am 100% confident that it will keep
people engaged as we progress. Live video
from an asteroid? The first human photos
from Mars orbit? Robots landing on the
moons of Mars and other places where
we’ve never been?
So, a quick re-cap:
Next decade: Full operation of ISS and
human research breakthroughs, flagship
demos, the beginnings of robotic
precursors, a decision on heavy lift and
commercial capabilities online for low
Earth orbit.
By 2025, missions to asteroids with
other deep space destinations, including
Mars, to follow.
I know today I’ve just spoken about
exploration, because that seems to be the

area that requires the greatest explanation,
but this new budget also has great things
for Science, especially climate research
and monitoring, as well as the next wave
of robotic Mars missions that will vastly
increase our knowledge of the Red Planet,
and for green aviation, which will make
air travel safer for all of us and easier on
the environment. I think Charlie Bolden is
speaking here a little later this year and
perhaps he can go into greater detail then.
I know my time is limited, so I wanted to
make the points I did today about our
dynamic new plan for exploration.
We think this program is sustainable not
only in terms of dollars but in terms of the
public’s support, in making space
exploration part of the national psyche
again.
We are changing the game. It’s no longer
just about where we want to go, but why
we want to go and what we want to achieve
when we get there. This activity will lead
to new opportunities for the economy, new
knowledge and capabilities, and step by
step progress toward far reaching
milestones.
We’re stretching beyond the line that
has defined our limits for years. This plan
will drive us beyond what any other nation
on Earth can do. That’s not backing off.
That’s stepping up. We’re excited, and I
hope you are, too. Thank you.

2010 AAS Award Nominations
Deadline: July 26, 2010
Details and past recipients
availabe at
www.astronautical.org
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Testimony of Neil A. Armstrong Before the
Committee of Science and Technology
United States House of Representatives
May 26, 2010
Mr. Chairman and Members, I
appreciate your invitation to present my
assessments on the new NASA plan based
on the President’s 2011 Budget Submittal.
I am, admittedly, an aerospace
enthusiast, having spent 17 years at NASA
and its predecessor agency, NACA, prior
to joining a university faculty to teach
aerospace engineering. I was a member of
the National Commission on Space and
Vice Chairman of the Presidential
Commission on the Space Shuttle
Challenger Accident. I finished my active
career in a company manufacturing a wide
variety of highly engineered aerospace
products and, more recently, served on the
NASA Advisory Council. I still get excited
about great new ideas.
If one of the goals of government is to
motivate its citizenry to ‘be the best that
they can be’, few government agencies will
surpass NASA in that function. I have met
countless now middle aged adults who
credit NASA’s human space programs for
inspiring them to study hard in order to
master and excel in their chosen field. And
they are not just in aerospace, but in
education, astronomy, computer science,
medicine, and engineering.
The motivating quality of NASA
programs and people is, I believe, due to
its success in achieving leadership status
in space travel and exploration, and to its
enduring tenacity in exploring the frontiers
of the cosmos. That is one reason why
maintaining that leadership position is so
important to our country. But it is certainly
not the only reason. Success in expanding
our understanding of the universe that
surrounds us, and sharing that information
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Neil Armstrong photographed by Buzz Aldrin
immediately after humanity’s first footsteps
on the Moon. (Source: NASA)
with others around the globe, engenders
respect and admiration from people and
governments around the world.
Discoveries and developments at
technology’s edge produce new theories,
new products, new systems, and ultimately,
new ways of living. Who, at the time of
Sputnik, would have suspected that, two
generations later, golfers would be
determining their distance to the flagstick
using a Satellite based GPS? Or that we
could measure the rate at which the moon
is moving away from Earth (currently
about 1.5 inches/year)?
Management gurus have written endless
analyses of push versus pull strategies. The
applications are ubiquitous: marketing,
advertising, manufacturing, development,
etc. The new NASA plan includes
technology push funding for research and
the hope of ‘breakthroughs’ to hasten our
success in developing craft to carry humans

to distant cosmic destinations. Some have
compared this approach to that of the
National Advisory Committee for
Aeronautics (NACA), the predecessor of
NASA, whose only work was research and
only product was reports. Some have
assumed that NACA was completely a
technology push agency.
As one of the small and ever diminishing
number of NACA alumni, I can confirm
that NACA did, in fact, conduct some
technology push projects, such as the
NACA airfoil series, the NACA engine
cowl and supersonic boundary layer heat
transfer. On the other hand, most research
efforts were ‘pull’ projects, identified by
the aeronautical industry and the military
as problems that required solutions, and
NACA help was requested. Examples are
stability requirements for aircraft at
supersonic speeds, understanding and
solutions for transonic ‘tuck’, pitch-up, and
roll coupling, practical variable sweep
wings, and supersonic drogue chute
development.
That work was exciting and fascinating.
It was, day by day, perhaps the most
genuinely satisfying work of my life. But
it was not motivating to the general public.
Rarely was the general public even aware
of the remarkable research work that was
going on in the NACA laboratories and
flight tests. My experience in both pull and
push operations leads me to conclude that
pull research attached to an operational
space exploration program would be
substantially more likely to produce usable
results in a timely manner.
Project selection and budgeting in the
new NASA plan appears to have been
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heavily dependent on the observations and
options presented in Seeking a Human
Spaceflight Program Worthy of a Great
Nation (HSP), familiarly known as the
Augustine Committee report. It is
interesting to review the constraints under
which the Augustine Committee operated,
and the effects that those constraints
imposed on their findings.
The committee was “asked to provide
two options that fit within the 2010 budget
profile” (HSP p.15). The two options
selected were the “Constellation Program
of record” and the “ISS and Lunar
Exploration.” The funding available for
Constellation under the 2010 Presidential
Budget Submittal was more than $1.5
billion per year below the 2009 Budget and
about $3 billion per year below the original
funding plan based on the Exploration
Systems Architecture Study The Committee
quite properly concluded that the program
would be delayed and cost more and Ares
and Orion would be too late to serve the
International Space Station, scheduled for
termination in 2015. They found that

with launch abort system at 12 billion 2009
dollars plus $8 billion for the launch rocket.
Similarly, costs for a 6 person spacecraft
would be $17 billion (spacecraft + LAS)
plus $10 billion (launcher) respectively.
The Committee assumed NASA would
contribute 3 billion dollars to this project,
which Aerospace, using historical growth
and other factors, raised to 5 billion dollars
(HSF, p. 70). The contribution remaining
for the commercial provider is a very
substantial investment and, if accurate,
raises questions about the ability and
willingness of a public or private company
to accept that financial risk. Aerospace
stated their assumption was that three
competitors would bid and two would be
selected. They further assumed that NASA
would need two flights per year to the ISS.
A reasonable business case supporting this
proposal is elusive.
Some question why America should
return to the moon. “After all”, they say,
“we have already been there.” I find that
mystifying. It would be as if 16th century
monarchs proclaimed that “we need not go
to the New World, we have already been
there.” Or as if President Thomas Jefferson
announced in 1808 that Americans “need
not go west of the Mississippi, the Lewis
and Clark expedition has already been
there.”
Americans have visited and examined
6 locations on Luna, varying in size from
a suburban lot to a small township. That
leaves more than 14 million square miles
yet to explore. There is much to be learned
on Luna, learning to survive in the lunar
environment, investigating many science
opportunities, determining the practicality
of extracting Helium 3 from the lunar
regolith, prospecting for palladium group
metals, and meeting challenges not yet
identified.
The lunar vicinity is an exceptional
location to learn about traveling to more
distant places. Largely removed from Earth
gravity, and Earth’s magnetosphere, it
provides many of the challenges of flying
far from Earth. But communication delays
President Obama’s plan for space exploration would cancel manned lunar exploration, a with Earth are less than 2 seconds
cornerstone of the Constellation Program. (Source: NASA/Lockheed Martin)
permitting Mission Control on Earth to play
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“human exploration beyond low Earth
orbit is not viable under the FY 2010
budget guideline” (HSP p.96).
It is improper to conclude that
Constellation was beyond help.
Constellation managers believe they would
have been in reasonable shape had NASA
been provided the funding of the 2009
President’s Budget Submittal or even the
2011 Budget. Indeed, Mr. Augustine in his
testimony to this committee last September
said: “......we believe that the existing
program, given adequate funds, is
executable and would carry out its
objectives.”
In determining the reasonableness of
competing concepts to be compared, the
Aerospace Corporation (Aerospace) was
engaged by the Augustine Committee to
provide estimates on cost and schedule.
Your Subcommittee on Space and
Aeronautics, thoughtfully, saw fit to ask
Aerospace to provide details of that
process.
Aerospace projected the development
costs for a 4 person commercial spacecraft
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this committee would have been surprised
by the announcement of a new plan.
In this case, a normally collegial sector
of society was split in many fragments,
some focused on contracts and money,
some on work force and jobs, some on
technical choices. All because a few
planners, with little or no space operations
experience, attempted an end run on the
normal process. It has been painful to
watch.
Mr. Chairman, I sincerely hope the
members of this Committee, and all the
others involved in this process, will work
openly together to provide a plan which
will be the best choice for our country.

An artist’s view of the L2 Lagrange point, one of only five points where a satellite can
theoretically be stationary relative to the Earth and Moon and their gravitational interactions.
The L2 point will be the location of the James Web Space Telescope when it is launched in
2014. (Source: ESA)
an important and timely role in flight
operations. In the case of a severe
emergency, such as Jim Lovell’s Apollo 13,
Earth is only 3 days travel time away.
Learning how to fly to, and remain at,
Earth-Moon Lagrangian points would be
a superb precursor to flying to and
remaining at, the much farther distant
Earth-Sun Lagrangian points.
And flying to further away destinations
from lunar orbit or Lunar Lagrangian
points could have substantial advantages
in flight time and/or propellant
requirements as compared with departures
from Earth orbit. And flying in the lunar
vicinity would typically provide lower
radiation exposures than those expected in
interplanetary flight.
The long communication delays to
destinations beyond the moon mandate new
techniques and procedures for spacecraft
operations. Mission Control cannot provide
a Mars crew their normal helpful advice if
the landing trajectory is 9 minutes long but
the time delay of the radar, communication
and telemetry back to Earth is 19 minutes.
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Flight experience at lunar distance can
provide valuable insights into practical
solutions for handling such challenges. I
am persuaded that a return to the moon
would be the most productive path to
expanding the human presence in the Solar
System.
Mr. Chairman, you asked that I present
my priorities for the human space program.
I suggest that:
1) We maintain American leadership
2) We guarantee American access
3) We continue to explore the Solar
System.
Leadership, access, and exploration are
my priorities.
This issue facing this meeting has
produced substantial turmoil among space
advocates. So many normally
knowledgeable people were completely
astounded by the President’s proposal. Had
the announcement been preceded by the
typical review, analysis, and discussion
among the Executive branch, the agency,
the Congress, and all the other interested
and knowledgeable parties, no member of

Charitable Giving
and the AAS
A popular way of donating to an
organization is through a gift by
means of a will (i.e., to make a
bequest). You may decide to
consider either a general bequest to
the American Astronautical Society
(AAS) or a bequest targeted to an
existing or new AAS scholarship or
an award fund.
These bequests are deductible
against estate and inheritance taxes.
There are also tax advantages when
making charitable donations to the
AAS while you are living. Such gifts
could contribute to the memory of
someone who has passed away or
be made in the honor of a person
who is still alive. In addition, special
occasions offer opportunities for gifts
to be directed to the Society.
As a final note, although the AAS
is able to provide suggestions for
charitable giving, your financial or
legal advisor should be consulted
about such actions.
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International Space Cooperation: A Rising Tide
by Matt Bille
“The United States will seek to cooperate
with other nations in the peaceful use of
outer space to extend the benefits of space,
enhance space exploration, and to protect
and promote freedom around the world....”
- U.S. National Space Policy, 2006
The Great Challenge
Space exploration is one of the most
challenging endeavors of the human
species. It takes immense brainpower,
engineering talent, and manufacturing
expertise, not to mention operational and
support capabilities, to extend our presence
into a hostile environment. And, of course,
it takes funding.
An ambitious civil space program, like
the United States’ 2004 Vision for Space
Exploration (VSE), has to marshal all these
resources. However, while the robotic
exploration projected by the VSE (a term
which has now been dropped) continues
substantially intact, its human spaceflight
development effort, Constellation, was
canceled in February 2010.
This
demonstrates that a major space program,
even one led by the wealthiest nation on
Earth, is a difficult thing to carry through.
Financial conditions, technical challenges,
and national policies and priorities are all
subject to change. A similar climate of
uncertainty exists for the other nations
which since 2004 announced new efforts
either as VSE partners or individually Russia, the 18-nation European Space
Agency (ESA), China, and India.
The mission statements of ESA, NASA,
the Russian Federal Space Agency, etc.,
include much of the same language. So do
the guiding policies of other space actors,
be they national or international. Spacerelated non-governmental organizations
(NGOs) include advocacy groups, research
centers, universities, and professional
organizations like the AIAA and AAS.
There is also a third relevant sector,
composed of businesses marketing space
hardware or services. All these actors
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generally want many of the same things –
more use of space, more launches, more data
coming back, and more robust infrastructure
on Earth and in space. Specific goals vary
widely, but there is an important core of
agreement.
Nations and international organizations
have historically been the dominant funding
sources for civil space exploration, which
they pursue for a variety of reasons. These
include economic and technological
benefits, developing military-related
capabilities, and national prestige. Despite
this, the common threads in space-related
thinking have resulted in many examples
of international cooperation. The cost of
space exploration and the need for economic
retrenchment are combining to accelerate
the trend toward cooperation. NASA’s
Fiscal Year 2011 (FY11) budget documents
stress increased partnerships with

international partners and the private sector
as part of the agency’s new direction.
The ultimate expression of cooperation
would be a global space exploration
organization. The idea of such an entity
dates at least to the 1950s, and has cropped
up repeatedly as space travel became reality.
U.S. President John Kennedy invited the
Soviet Union to create a joint lunar program,
although the politics of the time made it
unrealistic. Proposals since then for a global
organization have been frequently published
but never acted on. Some have failed
because they envisioned an ESA-type
structure, with central direction of projects
and workshares, which many nations would
not accept. Finally, there are nations which
– sometimes with reason – doubt each
others’ trustworthiness in any deals
involving the sharing of advanced
technology.

Human spaceflight has created international partnerships many would have thought
improbable at the beginning of the Space Race. Japan Aerospace Exploration Agency
astronaut Soichi Noguchi, Russian cosmonaut Oleg Kotov, and NASA astronaut T.J. Creamer
all join hands after safely landing back on Earth from the ISS in their Soyuz TMA-17
spacecraft. (Source: NASA)
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While we are unlikely to see a global
NASA or even a global ESA in the near
future, several factors are contributing to
an important and probably irreversible trend
toward increased cooperation.
Inability of any one organization to
accomplish its desires
NASA considers itself is the flagship
organization of space exploration; it has a
proposed FY11 budget of $19.0B, over one
and a half times the combined space budgets
of ESA and the civil space agencies of
Russia, China, Japan, and India.

funding for earth science spacecraft, are
among the changes that appear likely.
Budgets are not the only driver for
increased cooperation. Sometimes it’s a
matter of timing as well. The United States’
shift in NASA programs requires a very
significant cooperative step – relying solely
on agreements with Russia to launch its
astronauts – from 2010, when the Space
Shuttle is retired, until a commercial
provider is expected to be ready in
approximately 2015.
The US decision to rely on another nation
to launch astronauts for a time has a

Comparison of largest international civil space budgets

Source: The Space Report 2008
NASA’s budget, though, even with a
significant amount of multilateral and
bilateral cooperation, proved inadequate for
the program envisioned in 2004. The
Augustine Commission in 2009 reported
that the human spaceflight portion was
underfunded by approximately $3 billion
per year, an amount the administration of
President Barak Obama felt was
unaffordable. The alternative proposals
written into the FY11 budget included a
smaller increase directed towards extending
participation in the ISS to at least 2020 and
spending more on robotic missions,
technology programs, and heavy-lift vehicle
development while scaling back the Orion
capsule’s objectives and funding
commercial Earth-to-orbit systems like
SpaceX’s Falcon 9/Dragon combination. At
this writing, it’s not known to what extent
Congress will agree with these proposals,
although two initiatives with significant
international components, extended
participation in the ISS and additional
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precedent, albeit an unfortunate one. There
was a great deal of domestic political
concern when the US government and its
partners agreed in 1994 to add Russia to
the group building what is now the
International Space Station (ISS) and to
move the ISS to a higher-inclination orbit
easily reached from Russia. However, when
the space shuttle Columbia was lost in 2003,
it was only because of Russian participation
that the rotation of astronauts and supplies
to the ISS could be maintained.
External events may increase the desire
for cooperation. Examples are the use of
space-based observations to monitor climate
change and the increasingly recognized
threats posed to spacecraft by orbiting debris
and to the Earth itself by Near-Earth Objects
(NEOs).
NASA Administrator Charles Bolden,
who has emphasized international
cooperation since taking office in 2009,
cited benefits to diplomacy and America’s
image in the world along with the sharing

of cost and expertise as reasons for
partnerships in a speech to the American
Astronomical Society. He added, “We have
got to make them true partners, which
means they sit at the table when you plan.
We have incredibly talented partners and
we have to learn to trust them.”
Global Connectivity
It is fortuitous that, at the same time the
need for increased cooperation is
manifesting itself, carrying out such
cooperation is becoming increasingly
practical. On the political side, connections
were was limited during the Cold War, but
most barriers of ideology have fallen, at least
between the major space powers. On the
technical side, the Internet and satellite
communications have advanced to the point
where near-real-time global cooperation,
including such challenging aspects as
computer-aided design, can be supported.
The ISS program, despite its challenges, has
taught many lessons about the technical and
political aspects of connectivity.
Technology continues to facilitate
international collaboration by increasing the
throughput and distribution channels for
relevant information. During just one Space
Shuttle mission, STS-114 in 2005, 600
terabytes of mission coverage and results
information (equivalent to 120,000 DVDs)
was distributed worldwide via the Internet.
Social networks such as LinkedIn allow
colleagues to find each other around the
globe. An example is the November 2009
creation of a LinkedIn group, “Space in
Africa,” to connect people across that
continent working on or interested in space
projects. Such networks already allow
researchers to share expertise in a way that
would not have been possible in the days of
academic “stovepipes” controlling
information flow within narrow disciplines.
Trends Toward Expanding International
Cooperation
Increasingly, major space endeavors
already rely on collaborative agreements. A
payload built in Italy might reach orbit on
an American, Russian, European, or
Japanese rocket, (which might be launched
from its homeland or from a pad in Guyana
or Ukraine), after which it might be operated
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These images show a very young lunar crater on the side of the moon that faces away from Earth, as viewed by NASA’s Moon Mineralogy
Mapper on the Indian Space Research Organization’s Chandrayaan-1 spacecraft. (Source: ISRO/NASA/JPL-Caltech/USGS/Brown University)
by a control staff in Thailand or South
Africa. NASA has been involved with more
than 3,000 international agreements, from
simple data sharing to the ISS, in its first
50 years. Over 100 nations have
participated.
In 1975, the US and USSR flew the first
international manned mission, the ApolloSoyuz test Project (ASTP). Examples of
continuing cooperation in human
spaceflight include the carrying of
astronauts from several nations on Soyuz
missions and the Space Shuttle, American
astronauts living on the Russian Mir space
station, and, most recently and
spectacularly, the ISS. While only three
nations launch humans into orbit (and
China’s program includes only Chinese so
far), people from 38 nations have orbited.
This includes several paying “space
tourists,” such as the first Briton in space,
Helen Sharman.
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An outstanding recent example of a
robotic joint effort was the carrying of ESA’s
Huygens probe on the NASA-led CassiniHuygens mission to Saturn and its moon
Titan. Another was India’s first lunar probe,
Chandrayaan-1, which carried six
instruments from partner agencies
including NASA, ESA, and the Bulgarian
Space Agency along with five Indian ones.
Any number of actors may be involved
in a space-related collaboration. Spaceenabled communications began as a twopower domain in the early 1960s and has
developed into a network of organizations
joined
in
the
International
Telecommunications Union (ITU), which
coordinates use of frequency bands and
geostationary orbit slots. The United
Nations Committee on Peaceful Uses of
Outer Space (UNCOPUOS) (69 member
states) works out formal treaties and
oversees implementation.

It is not only governments which have
reached across national boundaries. The
Planetary Society, a leading US-based NGO,
has funded Russian-launched missions to
test solar sail technology. The International
Astronautical Federation (IAF), a nongovernment, non-profit organization with
200 member organizations representing 48
countries, encourages space exploration and
the spread of the resulting knowledge. The
Committee on Space Research (COSPAR)
has since 1958 promoted scientific research
in space and provided a forum for the
exchange of information.
The business sector likewise has
examples of international partnerships
between companies and between business
and government. Britain’s Surrey Satellite
Technology Ltd. (SSTL) created and
launched the Disaster Monitoring
Constellation (DMC), with satellites
assembled and operated by Algeria and
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three other developing nations. Finally,
access to space would be severely limited
without such international business-sector
actors as International Launch Services and
Arianespace.

The Soyuz TMA-18 rocket launches from the
Baikonur Cosmodrome in Kazakhstan on Friday, April 2, 2010 carrying three Expedition
23 crew members to the International Space
Station. (Source: NASA/Carla Cioffi)
One field which includes all types of
space-related organizations and has
pioneered cooperation deserves special
mention, and that is the small satellite or
microspace community. This is truly a
global community, with major conferences
every year in the US and France which bring
together university, NGO, government,
business, and even high school users. Small
satellites, the easiest type to build and
launch, have been the entryway to space for
nations ranging from the US (Explorer I,
14 kilograms (kg), 1958) to the latest space
entrant, Iran (Omid, 25kg, 2009).
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Accordingly, they have been popular
subjects for international cooperation in
examples like the DMC.
NASA counts a small satellite, 1962’s
Ariel, as the first international satellite. The
134-lb spacecraft was built by NASA to
house six British-built instruments. One
more recent example out of many was the
three-nation collaboration involving
China’s Tsinghua-1 microsat. This satellite,
built with SSTL assistance, was launched
in 2000 on a Russian COSMOS booster
along with SSTL’s 6-kg SNAP-1
nanosatellite, which then used the Chinese
spacecraft as a target to maneuver around
and image. In 2006, a mission which
unfortunately failed with its Russian launch
vehicle carried 18 satellites, including
spacecraft from Belarus (that nation’s first),
Russia, and Italy, along with 14 satellites
based on the increasingly popular 1-kg
“CubeSat” design from Stanford
University’s Space Systems Development
Laboratory and California Polytechnic State
University. Builders included one private
company (the Aerospace Corporation) and
ten universities from all over the world.
Recent Developments
Several developments in the past year
illustrated the continuing trend toward
cooperation
between
nations,
confederations, and private-sector space
entities:
- In May 2009, the ISS was expanded to
its design goal of hosting six astronauts,
rather than the two or three possible up to
this point. The Expedition 20 crew of six
included American, Russian, Japanese,
Canadian, and ESA astronauts. Also in
2009, Russia announced that new Russianbuilt modules to complete the ISS, slowed
by budgetary problems, would be delivered
to the US for launch in 2010. NASA
announced it would support the ISS beyond
the original planned deorbit date of 2016,
and partner nations, notably Russia,
reaffirmed their intent to operate the station,
possibly in a revised configuration, to 2020
or later.
- In October, South Korea and India
asked to join the ISS partnership.
- In November, two of the largest space
exploring nations announced a new
partnership. The US and China agreed to

expand cooperation in space science and
begin discussions on cooperation in human
space flight. Chinese space leaders and the
NASA Administrator will make reciprocal
visits in 2010.
- Also in November, NASA and ESA
signed a letter of intent to closely coordinate
their Mars exploration programs. Under
the Mars Joint Exploration Initiative
(MJEI), ESA will direct a joint orbiter
mission in 2016, with the US leading a
mission including American and European
landers in 2018. Two initiatives to be
organized further in the next few years are
a possible network of landers in 2020, with
the ultimate goal, the return of Martian soil
and rocks to Earth, coming after that.
- In March 2010, SpaceX and NASA
activated an ISS communications system to
support the former’s Dragon capsule, the
first American private-sector transport for
cargo and crew.
- In April, in the most recent example of
a major scientific discovery based on
cooperative use of space, a joint NASA-ESA
project involving scientists from 12 nations
used images from NASA’s Hubble Space
Telescope to prove Albert Einstein’s theory
of relativity was correct in predicting that
the expansion of the universe is
accelerating.
The Views of Leadership
Seeing international cooperation as an
asset is easy for nations like Thailand, which
ardently pursue the benefits of space but
cannot yet design or operate space systems
without international partners. It’s
sometimes been more problematical for
nations like the U.S., which can operate as
vertically integrated space powers providing
their own design, construction, launch, and
operations. The other original space power,
the now-defunct Soviet Union, was
especially insistent on keeping foreign
participation in its space program to a level
which did not allow any mission to become
dependent on other actors. Still, even the
USSR participated in some international
forums like UNCOPOUS and the ITU, and
Russia, as the main successor state, has been
much more open.
NASA from the beginning included
foreign partners in the VSE. As in all areas
of globalization, all nation-states (and
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organizations like ESA) must pay some
attention to their economic self-interest. For
reasons varying from local jobs to national
security, for example, the US wants to
maintain at least two domestic makers of
launch vehicles. The problem of economic
self-interest has been exacerbated by the
current global recession, in which
financially strapped nations are highly
concerned with supporting national
employment and maintaining their bases of
expertise. Yet it bears repeating that this
recession, thanks to that same pressure on
national budgets, has increased the
inclination of leaders concerned with space
exploration to see the importance of
interconnectedness.
The United States is expected to issue a
new formal space policy sometime this year.
The existing (2006) policy encouraged
international cooperation. Given the Obama
Administration’s broad emphasis on
international cooperation and the
endorsement of partnerships in NASA’s
2011 budget documents, it’s very likely this
topic will receive increased emphasis.
Policy and Legal Foundations
Encouraging Cooperation
Partnerships between nations require
agreement among participating leaders on
a policy framework which sets out some
basic rules for what the community may do
and how. For space, the first building block
was put in place in 1967 with the creation
of the Outer Space Treaty (OST). This
treaty, ratified by 98 nations including all
the major space powers, is buttressed by
subsequent agreements on the registration
of space objects, liability for damages cause
by or to space objects, and the rescue and
return of astronauts.
According to Joanne Gabrynowicz of the
National Remote Sensing and Space Law
Center of the University of Mississippi,
space has developed an established body of
international law in much less time than it
took to reach a similar state for Earthbound
counterparts, such as the high seas and
Antarctica. This body of law gives
cooperating nations a common cultural
starting point. A technical equivalent would
be the use of an established IT protocol
guiding the functioning of computer
networks around the world. (An
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“interplanetary internet” protocol now being
used on the ISS provides precisely that for
space missions.)
Gabrynowicz writes that gaps and
ambiguities in this body of law are being
filled in, albeit slowly in some areas, with
new treaties, with amendments to existing
ones, or, to the extent allowed by the OST,
with national laws. National laws have
worked in some cases, providing such
benchmarks as launch safety requirements.
In other cases, international bodies have
reached agreements on topics related to
space law, such as the frequency allocations
provided by the ITU. Increased cooperation
under the current legal regime drives a
feedback loop under which more detail is
constantly being added to that regime via
new protocols or precedents.
Implementation
Partnerships between nations and other
actors have taken a wide variety of forms.
ESA was founded by treaty and has worked
well using its unique (among spacefaring
powers) system of doling out projects and
work shares. Other partnerships may be
similar government-to-government treaties
but also include executive agreements,
working-level agreements between
agencies, or commercial contracts. As with
space law, increasing space cooperation
feeds itself by adding detail to any actor’s
ability to identify the significant
stakeholders, evaluate the importance and
relevance of the constituencies of a
particular program or mission, examine
community dynamics and linkages, and
support the effective sharing of information
within national constraints. This process
isn’t simple, but examples demonstrate how
it can be done.
This is not to say that international
cooperation is simple, or that it’s always the
most desirable approach. Dr. John Mather,
who shared a Nobel Prize for work on
NASA’s Cosmic Background Explorer
(COBE) mission, is collaborating with
international partners on the James Webb
Space Telescope (JWST). With (Japan,
ESA, and Canada developing JSWT
instruments, Mather is familiar with the
hurdles to greater cooperation as well as the
benefits. One challenge he cites is the
differing budget and procurement cycles in

partner nations. Another is the US
International Traffic in Arms Regulations
(ITAR) regime, which limits export of data
and technology with possible military
applications.
The “hot button” example of ITAR
questions right now is cooperation with
China. China has impressive and increasing
space capabilities, including human flight,
and an interest in joining the ISS
partnership. Some experts, such as Dr. Joan
Johnson-Freese of the Naval War College,
argue that fears of technology appropriation
are “inflated.” Others argue for great
caution, pointing to China’s space weaponry
development
and
its
previous
misappropriation of “dual-use” technology
bought for civilian purposes from the US.
ITAR is only the US aspect of a nearly
universal challenge among governments,
that of deciding what can be shared without
potential harm to national security. Launch
vehicle and guided missile technology is
inextricably related, and scientific objectives
like Earth observation often have military
applications. The US and many other
nations are increasingly dependent on space
for a host of services supporting their
military forces, naturally making them more
cautious about the limits of cooperation.
Other challenges include national pride (the
desire of nations to showcase their standalone space capabilities), and, again, the
never-ending economic questions
surrounding what work is to be done in what
nation. In the US, J.P. Stevens of the
Aerospace Industries Association recently
emphasized to Congress the importance of
American aerospace engineers. “We want
to keep them employed and maintain the
workforce so we can continue to have those
professionals and so we can be leaders in
space.” In most nations, forces including
businesses and labor unions as well as
government leaders influence what actions
are taken.
Conclusion
Cooperation in civil space exploration is
continually evolving, and today we have a
strong foundation of international
partnerships between governments, NGOs,
and businesses. More cooperation is not a
panacea and is not easily achieved, but
budgetary and other forces are increasingly
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Tsinghua-1 is a 50kg microsatellite measuring 0.7x0.4x0.4m built by a team of Chinese
and SSTL engineers in the UK for the Chinese Tsinghua University. (Source: SSTL)
driving the world’s space activities in that
direction. Whatever form the next step in
cooperation will take, we are on track for
increasing the sharing of challenges, risks,
and costs along the road to the stars.
A future continuation of this article will
explore possible structures for more efficient
and effective international collaboration.

Mark your calendar!
AAS National Conference

ISS: THE NEXT DECADE
- Utilization and Research
November 17-18, 2010

References available upon request.
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2009 ROBERT J. COLLIER TROPHY

NAA ANNOUNCES THE INTERNATIONAL SPACE STATION
AS WINNER OF THE 2009 ROBERT J. COLLIER TROPHY
Arlington, Virginia, March 3, 2010 – The National Aeronautic
Association (NAA) announced at their Annual Spring Awards
Luncheon that the International Space Station has been selected
as the recipient of the 2009 Robert J. Collier Trophy, “For the
design, development, and assembly of the of the world’s largest
spacecraft, an orbiting laboratory that promises new discoveries
for mankind and sets new standards for international cooperation
in space.”
The Collier Trophy will be formally presented at the Annual
Collier Dinner to be held on Thursday, May 13, at the Crystal
Gateway Marriott in Arlington, Virginia.
“We had a remarkably strong list of candidates, one that
visibly impressed the distinguished members of the Collier Trophy
Selection Committee,” stated Walter Boyne, Chairman of NAA
as well as Chairman of the Selection Committee.
“I believe that the International Space Station is a wonderful
example of what the Collier Trophy signifies: Accomplishment,
vision, and advancement in aerospace.”
“I want to thank the Collier Trophy Selection Committee for
their commitment to this process. We were honored to have an
outstanding group of aviation and aerospace experts participate
in this very competitive and challenging competition.”
The Collier Trophy is awarded annually “…for the greatest
achievement in aeronautics or astronautics in America, with
respect to improving the performance, efficiency, and safety of
air or space vehicles, the value of which has been thoroughly
demonstrated by actual use during the preceding year.” The list
of Collier winners represents a timeline of aviation, as most of
the awardees mark major events in the history of flight.
The International Space Station Team nomination consisted
of the National Aeronautic and Space Administration, The Boeing
Company, Charles Stark Draper Labs, Honeywell Corporation,
Lockheed Martin Corporation, United Space Alliance, and United
Technologies Corporation.
Other nominees for the 2009 Collier Trophy were:
- Aircell;
- Ares I-X Flight Test and Ares I Design Teams;
- C-5M Super Galaxy;
- Kandahar Airfield Operations Team;
- MC-12W Project Liberty Enterprise Team;
- SpaceX Falcon 1 Development Team; and
- John Warner and the Excalibur Unmanned Combat Air
Vehicle.
“This was truly as professional and competitive set of
deliberations as we could have hoped for,” said Jonathan Gaffney,
President and CEO of NAA. “I believe that all the nominees
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will look back at this process as a valuable experience for
themselves and their organizations.”
“The Selection Committee did a wonderful job evaluating
nominations that spanned almost the entire spectrum of our
tremendous aerospace industry, and I am very proud of the work
that was done to select the International Space Station.”
For tickets or more information about the Collier dinner on May
13, visit www.naa.aero and click on Events/Events Calendar.
For a complete list of previous recipients of the Collier Trophy,
please visit the NAA website at www.naa.aero.
Reprinted with permission of the National Aeronautic
Association, a non-profit, membership organization devoted
to fostering America’s aerospace leadership and promoting
public understanding of the importance of aviation and space
flight to the United States.

2009 Robert J. Collier Trophy (Source: NAA)
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NOTICE TO MEMBERS

Important Notice!
- Membership Dues Increase Effective July 1, 2010 Annual dues for all individual categories of membership will increase on
July 1. This is the first dues increase since 2000, and is necessary to
help maintain the financial health of the Society. After July 1, invoices for
new or renewing members will reflect the new rates, which are shown on
the form below.
Special offer for current members: If your membership will expire
after July 1 but before the end of the calendar year, you may renew early
at the old rate, but only if payment is received before July 15. If you
would like to take advantage of this offer and be invoiced early, but are
uncertain as to your expiration date, please contact the AAS Business
Office.

"

"

Membership Application
703-866-0020
www.astronautical.org

___________________________________________________________________________________
Mr./Ms./Dr.
Last Name
First Name
___________________________________________________________________________________
Title
Company
___________________________________________________________________________________
Address
___________________________________________________________________________________
City
State
Zip Code
___________________________________________________________________________________
Membership Benefits Include: Subscriptions to the quarterly The Journal of the Astronautical Sciences and the bi-monthly Space Times magazine, as well as reduced rates at all AAS conferences.
Visit the AAS website for additional information about benefits.
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Membership Type
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Member ................................. $100
Affiliate ............................. $100
Senior Member ................. $115
Retired .................................. $50
Young Professional ........... $60
Teacher (K-12) ................... $45
Student (full-time) ............ $45

Payment Method
❒ Check Enclosed
❒ Credit Card
❒ Visa

❒ Amex ❒ MasterCard

________________________________________
Credit Card Number

________________________________________
Expiration Date

________________________________________
Signature

Mail to: AAS
6352 Rolling Mill Place, Suite 102
Springfield, VA 22152-2370
Fax to: 703-866-3526
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UPCOMING EVENTS

AAS Events Schedule
July 27-30, 2010
*International Space Conference of Pacific-basin Societies
(ISCOPS)
Delta Montréal Hotel
Montréal, Quebec, Canada
www.astronautical.org
August 2-5, 2010
*AIAA/AAS Astrodynamics Specialist Conference
Sheraton Centre Toronto
Toronto, Ontario, Canada
www.aiaa.org
September 20-22, 2010
International Symposium on Asteroid Mitigation
Texas A&M University
College Station, Texas
aeweb.tamu.edu/isam
October 10-24, 2010
USA Science & Engineering Festival
Washington, DC
www.usasciencefestival.org
November 17-18, 2010
AAS National Conference
“ISS: The Next Decade”
Radisson Resort at the Port
Cape Canaveral, Florida
www.astronautical.org
February 4-9, 2011
AAS Guidance and Control Conference
Beaver Run Resort and Conference Center
Breckenridge, Colorado
www.aas-rocky-mountain-section.org
February 13-17, 2011
*AAS/AIAA Space Flight Mechanics Winter Meeting
Loews New Orleans Hotel
New Orleans, Louisiana
www.space-flight.org
Abstract Deadline: October 11, 2010
March 30-31, 2011
49th Robert H. Goddard Memorial Symposium
Greenbelt Marriott
Greenbelt, Maryland
www.astronautical.org

*AAS Cosponsored Meetings
Correction: The 2010 Lady Mamie Ngan Memorial Scholarship
has been awarded to second place winner Heather Bradshaw,
graduate student, University of Maryland. Paul McCall, first place
winner, declined the award to pursue his doctorate.
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AAS Corporate Members
Aerojet
The Aerospace Corporation
Air Force Institute of Technology
a.i. solutions, inc.
Analytical Graphics, Inc.
Applied Defense Solutions, Inc.
Applied Physics Laboratory / JHU
Arianespace
Auburn University
Ball Aerospace & Technologies Corp.
The Boeing Company
Braxton Technologies, Inc.
Computer Sciences Corporation
Dittmar Associates, Inc.
Edge Space Systems, Inc.
Embry-Riddle Aeronautical University
General Dynamics AIS
George Mason University/CAPR
Honeywell Technology Solutions, Inc.
International Space University
Jet Propulsion Laboratory
KinetX, Inc.
Lockheed Martin Corporation
National Institute of Aerospace
N. Hahn & Co., Inc.
Noblis
Northrop Grumman
Orbital Sciences Corporation
Paragon Space Development Corporation
The Pennsylvania State University
Phillips & Company
Raytheon
RWI International Consulting Services
SAIC
The Tauri Group
Technica, Inc.
Texas A&M University
United Launch Alliance
Univelt, Inc.
Universal Space Network
Universities Space Research Association
University of Alabama in Huntsville
University of Florida
University of Texas at Austin
Utah State University / Space Dynamics Lab
Women in Aerospace

Thank you for your continued support!
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