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PRESIDENT’S MESSAGE

An AAS Thanksgiving
Ok, so I know that, even though I am writing this over the Thanksgiving weekend, this issue
won’t be published until December, and some members won’t see this issue until January.
Therefore, it may seem odd that I would use the word Thanksgiving in the title for this column,
but, in fact, it is perfectly appropriate since I want to use this issue to recognize our AAS
Professional Staff – Executive Director Jim Kirkpatrick and Executive Assistant Diane
Thompson.
2010 has been a good year for the Society with some growth in membership and a number of successful events including the
third Von Braun Symposium held in Huntsville, Alabama, and the 2010 National Conference, focused on the next ten years of
the International Space Station, held in Cape Canaveral, Florida. These events, along with the quadrennial International Space
Conference of Pacific-basin Societies (ISCOPS), held by the AAS in Montreal, Canada, were successful due to the local
planning committee and event volunteers involved, but a disproportionate share of the credit is due to the efforts of Jim and
Diane – our only two paid staff members from our small office condo in Springfield, Virginia.
Beyond these events, as well as others such as the Goddard Symposium, Jim and Diane take on the myriad tasks associated
with running a professional society. Diane, for example, is the Production Manager for Space Times, and Jim’s tasks include
supporting the AAS President, the other officers, and the Board of Directors (and believe me, this President appreciates the
huge amount of work involved!) as well as the annual CANSAT competition in the spring.
Jim has been the Executive Director of AAS since October 2000. He first
joined the Society in 1993, and served as member of the Executive Committee
and Board of Directors, and held the office of Executive Vice President. A
retired Naval Intelligence Officer, he made deployments to both the Western
Pacific and Mediterranean and had foreign assignments in Moscow and Japan
during his 30-year career. His last active duty assignment was the Assistant
to the Director of Naval Intelligence for Foreign Liaison. He has a BA from
Augustana College and an MA from Pepperdine University. Jim volunteers
in many community organizations, and is an active member of Rotary and
the Chamber of Commerce.
Diane has been the
Executive Assistant and
Production Manager for AAS since February 2007. Prior to joining the AAS
staff, Diane served as Senior Staff Aide to the Fairfax County (Virginia) Board
of Supervisors Vice Chairman/Braddock District Supervisor, Executive
Administrative Assistant to the Fairfax County School Board, Executive
Assistant to the Association for the Advancement of International Education,
and Executive Assistant to the Superintendent of the Alexandria City Public
Schools. She has a BA from George Mason University and is currently pursuing
an MBA from the University of Phoenix.
I hope you will join me in expressing the Society’s collective thanks to these fine professionals for the work they have done
for the Society in the past as well as the successes they will enable us to achieve in the future. All the best for a great new year!
AAS – Advancing All Space

Frank A. Slazer
digaslaze@mac.com
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Chicken Little Was Right
Protecting Earth from Killer Asteroids and Comets
by William E. Burrows
Six hundred thousand people died, and the
local damage was more than a trillion
dollars. But the loss to art, to history, to
science – to the whole human race, for the
rest of time – was beyond all computation.
It was as if a great war had been fought
and lost in a single morning … After the
initial shock, mankind reacted with a
determination and unity that no earlier age
could have shown. Such a disaster, it was
realized, might not occur again for a
thousand years – but it might occur
tomorrow. And the next time, the
consequences could be even worse. Very
well; there would be no next time. So
began Project Spaceguard.
– Arthur C. Clarke
Rendezvous with Rama
It’s hard to love an asteroid. Once upon
a time there was a little prince who lived
on one that he thought was a star. It was
called B612 and it was hardly much bigger
than he was. “When you look up at the sky
at night,” he told Antoine de Saint-Exupery,
the French aviator and writer, “since I’ll
be living on one of them, for you it will be
as if all the stars are laughing. You’ll have
stars that can laugh.”
Stars may laugh. But with the exception
of B612, asteroids and comets are no
laughing matter. In fact colliding with a big
one could be the ultimate catastrophe –
perhaps the end of Earth itself.
“One thing that makes the comet and
asteroid impact hazard so important
relative to other hazards is that it is the
one hazard that is capable of killing billions
of people; of putting at risk our entire
civilization,” the late Eugene M.
Shoemaker said as he carefully made his
way around Meteor Crater (also known as
Barringer Crater) near Flagstaff, Arizona
on a National Geographic special called
“Asteroids: Deadly Impact” which was
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shown on PBS. Shoemaker was a geologist
who was intensely interested in the threat
of asteroid and comet impacts on the home
planet. He was among the first scientists
to defy conventional scientific wisdom by
declaring that most, if not all, of the craters
on the Moon were caused by impacts, not
volcanoes.
In March 1993 Shoemaker, his wife
Carolyn, and David H. Levy, an eclectic
amateur astronomer, spotted a string of
some 20 cometary fragments heading for
Jupiter. Over the course of seven days the
following year – July 16 – 22 –
astronomers and others around the world
were awed as they became the first humans
to witness a collision between a comet or
asteroid and a planet. The fragments were
collectively named in honor of their
discoverers: Comet Shoemaker-Levy 9.
“We can have any number of storms or
earthquakes or volcanoes, and they can do

terrible damage locally, but they do not put
the entire planet at risk the way an impact
does,” Shoemaker went on. The difference
in destruction between such home-grown
disasters and a collision with an asteroid
or comet measuring 300 yards across
would be considerable.
The force of the impact that created
Meteor Crater was roughly 150 times that
of the atomic bomb that virtually
obliterated Hiroshima and killed or
wounded some 200,000 of its inhabitants.
“It’s like being in a hail of bullets going
by all the time,” Shoemaker added. “They
are bullets. They are bullets out there in
space.” Indeed, it is widely believed that
one or more of those “bullets” plowed into
what is now the Yucatan area of Mexico
about 65 million years ago and, like a
colossal bomb, threw so much debris into
the atmosphere that it clouded the sky and
eventually killed off the dinosaurs and

A view of the Meteor Crater from Space. Layers of exposed limestone and sandstone are visible
just beneath the crater rim, as are large stone blocks excavated by the impact. (Source: NASA)
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caused the mass extinction of many other
species of animals and plants. A series of
discoveries made by oil prospectors and
then by Nobel physicist Luis Alvarez, his
geologist son Walter, and three colleagues
in 1980 showed a 120-mile-wide circle that
constitutes the outline of an impact crater.
The impactor – the asteroid or comet that
caused the crater – is thought to have been
larger than Mt. Everest and could have
been moving at a velocity of 20,000 to
40,000 miles an hour.
Alternately, one reputable team of
scientists led by Gerta Keller, a Princeton
University geoscientist, maintains that the
Yucatan impact happened 300,000 years
before the huge reptiles disappeared,
showing, as The Wall Street Journal put
it, that “The Space Rock Was Framed.”
Whether or not the so-called Big Bang
finished off the dinosaurs, the fact that it
occurred 65 million years ago makes it
ancient history, and where many people are
concerned, that is when the asteroid threat
ended. They know that the “bullets” are
still out there somewhere, but they don’t
associate them with another serious impact.
Yet Meteor Crater was caused when one
or more iron-laced rocks or a comet struck
there roughly 50,000 years ago, which is
practically yesterday in geological time.
And what happened over the
Podkamennaya Tunguska River Basin in
Russia’s Central Siberian Uplands just
after dawn on June 30, 1908 shows that
the home planet is still menaced by things
that go bump in the night (or, as it
happened, in the early morning).
Eyewitnesses reported that a very
intense blue-white streak suddenly
appeared in the sky, followed by the sound
of a tremendous, thunderous explosion. The
blast was so powerful that it knocked
people off their feet 40 miles away. “I was
sitting on the porch of the house at the
trading station, looking north,” a man who
lived nearby reported. “Suddenly, in the
sky north … the sky was split in two, and
high above the forest the whole northern
part of the sky appeared covered with fire.
I felt a great heat, as if my shirt had caught
fire… At that moment there was a bang in
the sky, and a mighty crash… I was thrown

A view of the Vredefort Crater, the world’s largest verified impact crater on Earth. Geologists
believe the impact occurred approximately 2 billion years ago, during the Paleoproterozoic era.
(Source: NASA)
20 feet from the porch and lost
consciousness for a moment… The crash
was followed by a noise like stones falling
from the sky, or guns firing. The earth
trembled…”
Twenty-nine years later, in 1937, the
first group of scientists reached the desolate
area and were stunned by what they found.
Most of the trees within roughly 20 miles
of where the mid-air explosion occurred
were down and heavily charred. And the
fact that all of them were in a circle that
pointed away from the center, plus the
absence of a crater, left no doubt as to what
had happened. An asteroid or stony
meteorite had exploded as it penetrated the
thickening atmosphere. Arthur C. Clarke
later noted that “Moscow escaped
destruction by three hours and 4,000
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kilometers – a margin invisibly small by
the standards of the universe.” But that may
not have been the case. For years that
“intruder” was thought to have been about
100 yards across – the size of the
proverbial football field. But Mark
Boslough, a physicist at the Sandia
National Laboratory in New Mexico (who
is otherwise renowned for his hoaxes) led
a team that studied the explosion with a
supercomputer and concluded that
whatever blew up over the forest was far
smaller than 100 yards – probably on the
order of about 35 yards. Rocks that size
slam into Earth on an average of once every
200 to 250-or-so years (102 years have
passed since the rock exploded over
Tunguska). Since there are more relatively
small rocks than large ones out there, the
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chances of being hit by a smaller one are
greater than of being hit by a larger one.
But of course the extent of the damage and
possible deaths goes up with the size and
velocity of the impactor.
The discovery of the Yucatan crater and
reconstruction of what caused it were
watershed events. There was serious public
concern over the monumental collision and
the following year, 1981, NASA held a
workshop at Snowmass, Colorado on
“Collision of Asteroids and Comets with
the Earth: Physical and Human
Consequences.” The meeting was useful
in that astronomers and other scientists
discussed what was known about the
situation, yet it also demonstrated
implicitly that a great deal remained
unknown.
The wake-up call came eight years later.
On March 23, 1989, an asteroid bigger
than an aircraft carrier and moving at
46,000 miles an hour crossed Earth’s orbit
less than 400,000 miles away. That sounds
like there was room to spare. But in fact,
this planet had been at that point only six
hours earlier, and the monster wasn’t even
discovered until it had already passed. Had
Apollo Asteroid 1989FC, as it was
christened, struck Earth, the American
Institute for Aeronautics and Astronautics
(AIAA) calculated, the explosion would
have been the equivalent of 1000 to 2500
one-megaton hydrogen bombs. That would
have caused the instant deaths of millions
in a city with a high population density.
That definitely got the AIAA’s attention.
The following year, 1990, it recommended
to Congress that two fundamentally
important studies be undertaken: one to
increase the detection rate of near-earth
asteroids [NEOs] and the other to finds
ways to stop any that are probably going
to strike Earth. The House Committee on
Science, Space and Technology, which was
headed by Rep. George E. Brown of
California, responded by putting this in the
NASA Multiyear Authorization Act of
1990:
“The Committee believes that it is
imperative that the detection rate of Earthorbit-crossing asteroids must be increased
substantially, and that the means to destroy
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A complete photo-mosaic of the southern
hemisphere of the planet Mercury as captured
by Mariner 10 between 1974 and 1975. (Source
NASA/JPL)

or alter the orbits of asteroids when they
threaten collision should be defined and
agreed upon internationally.”
The result was an inch-thick report
called the Spaceguard Survey (which got
its name from a similar study described in
Clarke’s 1973 novel, Rendezvous with
Rama). “Impacts by Earth-approaching
asteroids and comets pose a significant
hazard to life and property,” the richly
detailed document explained. “Although
the annual probability of the Earth being
struck by a large asteroid or comet is
extremely small, the consequences of such
a collision are so catastrophic that it is
prudent to assess the nature of the threat
and prepare to deal with it.” While the sizeto-damage ratio was unclear, the report
said, a mile-size impactor would do
damage on a global scale. The answer, the
survey concluded, was to start a
coordinated international effort using
ground-based telescopes to locate and
catalogue as many as 100,000 NEOs –
about 10 percent of the total population –
during the survey’s first 25 years.
That has now been done and it shows
that there is no foreseeable threat by a
planet-killing asteroid. The problem comes
from the smaller rocks, which are capable
of doing severe regional damage if one or
more hits land, or close enough to it to
cause a tsunami. The report contained a
startling illustration of a tiny “+” marker
that represented Earth surrounded by a
blizzard of oblong tracks representing large
rocks orbiting around it. There was also a

map of this world showing impact craters
on every continent, including the
ubiquitous Meteor Crater, which has
become a kind of logo for the impact
fraternity.
The survey also noted up front that
“Spacecraft exploration of the terrestrial
planets and the satellites of the outer
planets has revealed crater-scared surfaces
that testify to a continuing rain of impacting
projectiles.”
Indeed, Mariner 10’s three encounters
with Mercury in 1974 and 1975 turned up
so many impact craters that the planet
looked as though it had been bombarded
by artillery fire since it came into existence.
And that, in effect, is exactly what
happened. The Voyager 1 and 2 spacecraft,
and particularly Voyager 2’s epic Grand
Tour, in which it had close encounters with
four of the five outer planets and several
of their moons, starting at Jupiter in
January 1979 and ending at Neptune at the
end of August 1989, sent back an
unprecedented stream of imagery that
showed planetary and moon surfaces that
had been wracked by impactors, some of
them horrendously large.
Estimates of the number of asteroid and
comet strikes that have inflicted damage
on this planet vary considerably because,
unlike other bodies with surfaces in this
neighborhood, Earth is a living entity and
therefore has vegetation that can cover or
disguise craters, deserts and oceans that
can hide them, wind erosion that can
practically erase them altogether, and plate
tectonics that radically change the planet’s
crust every few million years or so. The
estimated number of large craters varies
between 139 and more than 170. The
largest of them that has been discovered
so far is the Vredefort Crater in South
Africa, which was made about two billion
years ago and is 300 kilometers across. It
makes Meteor Crater look like a pothole
in comparison.
Asteroids, comets, and meteors have
captivated our collective imagination for
centuries. Comets have been taken as
portents of major events, good and evil,
throughout recorded history. Van Gogh
celebrated the awesome sight of a comet
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streaking overhead by painting “Starry
Night.”
Doomsday (make that Doom$day) or
the threat of it because of large rocks or
chunks of ice sells. A made-for-television
drama called “Asteroid” that was made in
1997 won an Emmy for outstanding special
visual effects. There was a video game
called “Asteroids” that required the player,
who was in a spaceship, to destroy the
hurtling rocks while avoiding a collision
with one. Hollywood got on board in 1998
with two nail-biters: “Deep Impact” and
“Armageddon.” The first was about a
television reporter who was investigating
a political scandal in Washington and
discovered a comet bearing down on Earth.
It turned out that the president knew about
it and dispatched a spacecraft named
Messiah to intercept it and nuke it to
smithereens. The comet was blown into
only two pieces, though, one of which
slammed into the Atlantic and started a
tsunami that drowned New York and
Washington. The other impacted in Canada
and caused the equivalent of nuclear
winter. The hapless president reacted by
ordering that a network of caves be built
to hold a million people who were chosen
by lottery. “Armageddon” was more
upbeat. It showed an oil driller played by
Bruce Willis who was rocketed to an
asteroid heading toward Earth, landed on
it, and martyred himself by blowing it up
with a carry-on nuke a week before impact.
(In fact, that would have turned a
cannonball into grapeshot.)
Several books on the subject have also
been published, including Countdown to
Apocalypse: Asteroids, Tidal Waves and
the End of the World, whose title speaks
for itself; Our Final Hour by Sir Martin
Rees, whose impeccable credentials
included being England’s Astronomer
Royal; and Mitigation of Hazardous
Comets and Asteroids, which contained 17
somewhat technical chapters written by
reputable scientists who described the
situation and ways to mitigate it (as ending
the threat, one way or another, is called).
David Morrison, a widely respected
astronomer at NASA’s Ames Research
Center in California, started an Internet

service called NEO News that regularly
reported on new sightings and other
developments. The B612 Foundation,
which was named after that tiny inhabited
asteroid, was founded in October 2001 by
Apollo astronaut Rusty Schweickart, Ed
Lu, a Shuttle astronaut; Piet Hut, a
professor of interdisciplinary studies at
Princeton; and Clark Chapman, a senior
scientist and space expert at the Southwest
Research Institute in Boulder, Colorado.
The foundation’s stated goal is specifically
to protect Earth from asteroid strikes. Its
first choice is a 270-yard rock named
Apophis. It is supposed to pass by at a safe
distance in 2029, but some astronomers
theorize that it may get caught in Earth’s
gravitational pull as it passes and come
around again… and again… and again in
ever-tighter orbits until it hits us. Anatoly
Perminov, the head of the Russian Space
Agency, has suggested an international
effort to nudge Apophis off course, and
Schweickart and his colleagues have
suggested the possibility of using an
astrotug the way tug boats nudge ships in
harbors, to do the same thing to Apophis.
A NASA-sponsored Science Definition
Team published a seminal report, “Study
to Determine the Feasibility of Extending
the Search for Near-Earth Objects to
Smaller Limiting Diameters” in 2003.
Congress responded by passing Public law
109-155, the NASA Authorization Act of
2005, which called for the space agency
to detect, track, catalogue and characterize
the physical characteristics of NEOs equal
to or greater than 140 yards in diameter.
The intention was laudable. But since there
are a lot more small asteroids than large
ones, the task became more expensive, and
the funding to do it was wholly inadequate.
Legislators who necessarily had more
pressing priorities put the relatively distant
possibility of a run-in with Apophis on the
proverbial back burner.
In 1996, an International Spaceguard
Foundation was started in Rome by
worriers who declared that it was needed
for “the protection of the Earth
environment against the bombardment of
objects of the solar system (comets and
asteroids).” A Torino Scale, which is the
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equivalent of the Richter Scale that
quantifies earthquake threats, was invented
to do the same thing for the asteroid and
comet menace. It begins at 0, at which the
likelihood of a collision is nil, and ends at
10, when a collision that causes a global
climatic catastrophe is certain. That worstcase scenario occurs once every 100,000
years or more. (Whew!)
Still, an impact on the lower end of the
scale could still be catastrophic. That is
why the American Institute of Aeronautics
and Astronautics (AIAA) held an
international meeting, the 2004 Planetary
Defense Conference: Protecting Earth from
Asteroids, in Orange County, California.
Eighty-one papers, most of them highly
technical, were delivered on subjects such
as “Deflecting a Near-Term Threat:
Mission Design for an All-Out Nuclear
Option” and “Close Proximity Operations
for Implementing Mitigation Strategies.”
Steven Wolfe, who was on Brown’s
staff, later joined Prof. Robert Shapiro, an
NYU chemistry professor, and me, to start
an Alliance to Rescue Civilization (ARC),
whose intention was to call the public’s and
politicians’ attention to the impact threat
and begin to back up civilization’s record,
both on the home planet and in a lunar
archive, so that if all else fails, what
happened at the Great Library at

Asteroid Apophis was discovered on June 19,
2004. On April 13, 2029, the asteroid will make a
record-setting flyby, coming no closer than 18,300
miles from Earth. (Source: NASA/UH/IA)
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A NASA Hubble Space Telescope image of the comet P/Shoemaker-Levy 9. When the comet was observed, its train of 21 icy fragments
stretched across 710 thousand miles of space: three times the distance between the Earth and Moon. (Source: NASA/ESA/H. Weaver and
E. Smith)
Alexandria would not be repeated
worldwide.
The National Research Council, which
is part of the prestigious National Academy
of Sciences, became involved in 2008. It
formed two panels of specialists to address
the impact threat: a 14-member Survey and
Detection Panel to collect information on
the threat and describe it, and a 16-member
Mitigation Panel that was supposed to use
that data to devise a way of protecting the
planet. The Survey and Detection Panel
met three times and heard experts describe
the threat in considerable detail. Some of
the panelists, themselves, made
presentations. The fate of the Mitigation
Panel remains uncertain.
Dr. Harold Reitsema, an astronomer
who recently retired from the Ball
Aerospace & Technologies Corporation in
Boulder, Colorado was one of the speakers.
His presentation, which he developed with
some colleagues in the company, called for
sending an NEO-surveying observatory
whose heart is an infrared telescope to an
orbit similar to Venus’s, from where it
would have a far better perspective of
threats to Earth than can be seen by looking
at the sky from the planet’s surface or from
any other place in the firmament.
Ball says that in less than seven and a
half years, the observatory could spot and
track more than 90 percent of all NEOs
larger than 140 yards and half of those
larger than 50 yards. It put the mission’s
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cost at $638 million, including the launch
vehicle.
Finally, the National Research Council
issued its own comprehensive report,
“Defending Planet Earth: Near-EarthObject Surveys and Hazard Mitigation
Strategies” in 2010. The 134-page
document was based on material that had
been presented at the three meetings, which
included the range of threats and the
probabilities of their happening. But the
report’s most ominous section was about
politics, not science. It noted that there is a
glaring lack of will to protect the United
States and the rest of the world against
potential impactors. The implication was
that planetary defense is a relatively low
priority; that there are more pressing shortterm dangers facing mankind.
The consensus of those who produced
the NRC report was that there is no
foreseeable danger of a serious asteroid or
comet impact during the next 30 years.
Where most politicians are concerned, that
might as well be an eternity.
But time is obviously the enemy. Robert
F. Arentz, an advanced systems manager
for new business at Ball, was one of those
who helped formulate the NEO Survey
Mission that was the subject of Reitsema’s
presentation, and has helped to develop a
defensive system, put the situation in
chilling perspective. “It’s not a matter of
if,” he said of the impact threat. “It’s a
matter of when.”

When that dark day dawns, it may be
possible to prevent the collision, or at least
limit its effect, by adapting some of the
weapons, including nuclear-pumped x-ray
lasers, brilliant pebbles, and electromagnetic rail guns, that were dreamed up
for the Strategic Defense Initiative
(popularly known as “Star Wars”) that
Edward Teller and his colleagues dreamed
up, and President Ronald Reagan
announced, in 1983. They could be
launched as needed to attack an impactor
that could not be nudged off course. We
could simply pretend that the asteroid or
comet was a huge Soviet warhead. Since
the damage from the impactor could be far
greater than that caused by a thermonuclear
weapon, the defensive system could be
called brilliant boulders.

William E. Burrows is an aerospace
historian. He has written about space
since the Apollo Program. His books
include: This New Ocean: The Story of
the First Space Age; Deep Black: Space
Espionage and National Security;
Exploring Space: Voyages in the Solar
System and Beyond; and The Survival
Imperative: Using Space to Protect
Earth. Mr. Burrows won the AAS 1998
Eugene M. Emme Astronautical
Literature Award and the 2008 John F.
Kennedy Astronautics Award.
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Out of This World
Human Achievement Reaches a Pinnacle on the
International Space Station
by Paula Korn, Melissa Matthews, Kelly Melone, Ed Memi, Adam Morgan, Tabatha Thompson, and Sean Wilson
(The authors of this article include current and former members of the Boeing Space Exploration Communications Team)
It’s a well-known fact in that there’s
nothing easy about manned space flight.
The decades-long, multinational effort that
has culminated with the completion of the
International Space Station is a shining
example of the complexities involved in this
endeavor. Just imagine designing,
constructing and operating a flying
laboratory the size of a five-bedroom house
with the wing-span of a football field that
travels 220 miles out at Mach 25, orbits the
Earth every 90 minutes, and stays in orbit
for 20 years or more. Now that’s anything
but routine!
Fifteen nations from five major space
agencies have collaborated to design and
build what’s been called “one of the greatest
engineering feats of all time.” Recognized
by the National Aeronautics Association
with the 2009 Collier Trophy for “the
design, development and assembly of the
world’s largest spacecraft,” the space station
shatters the mold as an engineering,
scientific, management and diplomatic
achievement.
As NASA’s prime space station
contractor for the design, development,
integration, testing and delivery of all the
U.S.-built elements, as well as the
integration of international partner
elements, Boeing has been there every step
of the way.
“Nothing this complex has ever been
attempted before — plain and simple,” said
Joy Bryant, vice president and program
manager for Boeing’s International Space
Station program. “Attempting it is one
thing, but what is truly remarkable about
the International Space Station is that we’ve
accomplished it.”
When, How, and Where Did It All
Begin?
Inhabited space stations go back as far
as the early 1970s, when Russia (then the

Soviet Union) launched the world’s first
outpost in space, the Salyut 1 (1971). The
United States soon followed with the launch
of Skylab (1973). In 1983, the United States
began planning Space Station Freedom. In
1986, the Russians began construction of
the Mir, which became the world’s first
consistently inhabited long-term research
station in space. In the 1990s, an
international partnership coalesced to build
the International Space Station, enabling a
cooperative effort among American,
Russian, European, Japanese and Canadian
space agencies. In November 2010, we
commemorated the 10th anniversary of
continuous human presence on the
International Space Station, demonstrating
sustained life and work on orbit.
Conceived as an international
undertaking from the beginning, the space
station has grown in size, scope and
technical complexity as it was designed,
built and launched, piece by piece, from
multiple locations around the world. At its
peak, the development efforts involved more
than 100,000 dedicated people. The
complex assembly phase spanned 15 years
and provided no opportunity to pre-assemble
elements or fit-check interfaces on the
ground.
The first space station module launched
from the Baikonur Space Center in
Kazakhstan on November 20, 1998, was a
Russian-built and U.S.-funded unit called
Zarya. The second module, the U.S.-built
Unity, was launched aboard Space Shuttle
Endeavour from Kennedy Space Center 14
days later. The two elements were joined
together in orbit.
Innovation has been a key factor in every
aspect of the station’s development. Quality
and attention to detail has to be perfect.
Physical tolerances, for example, could not
exceed 3/1,000th of an inch or risk an air
leak.
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The International Space Station photographed by
an STS-132 crew member on Space Shuttle Atlantis
after undocking on May 23, 2010. (Source: NASA)

“Hardware integration has been one of
our biggest challenges,” said Mark
Mulqueen, vehicle director for Boeing’s
International Space Station program.
“Given the cost and effort involved in
launching a piece of hardware into space,
there simply has been no room for error…”
because major components could not be fitchecked on the ground before final assembly
on orbit.
Orbiting Diplomacy
The only thing more complex than the
engineering that went into building the
International Space Station is the diplomacy
behind it. The five primary space agencies
representing 15 countries signed
agreements to build and operate the station
on January 29, 1998, along with several
bilateral agreements between individual
agencies. Together, the agreements
represented an intricate web of contributions
and barters.
Melanie Saunders, now Associate
Director at NASA’s Johnson Space Center
in Houston, helped negotiate the basic
agreement with Russia.
“We had worked together before during
the Apollo-Soyuz Test Program in the
1970s, but nothing on this scale,” she
related. “Our space programs had evolved
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in parallel, but very separately. We had
different approaches to design, test,
verification, training, pretty much
everything. What we have now pulls the best
from both.”
During that intense planning period, the
partners forged quality relationships that
challenged preconceptions still lingering at
the end of the Cold War. Virginia Barnes,
then-International Contracts manager for
Boeing, helped set up the Boeing and NASA
offices in Moscow.
“There’s a whole new paradigm in work
when you get to know people. Our
relationship was built more on similarities
than differences,” explained Barnes. “World
politics have not always been stable, but the
relationships on the space front have
endured. That’s very promising.”
The program was venturing into a new
realm: international relations. Astronauts
and engineers were now becoming linguists
and diplomats. During spacewalks,
astronauts and cosmonauts would have to
switch seamlessly between English and
Russian as they communicated with mission
control in Houston or Moscow.
Although language barriers were the first
significant obstacle the partners had to
overcome, funding to build the station was
a close second. In addition to requiring that
each partner contribute either hardware or
systems, the agreement also obligated the

partners to pay for their own research
programs, launch their own experiments
and pay for their share of common operating
expenses, including transportation of crew
to and from the station as well as propellant
to fuel the launch vehicle. This process takes
political finesse because each partner
country is bound by commitments to its
constituents.
“We had to work out a lot of side
arrangements to make it successful,”
Saunders said. “As you work through those
challenges, the silver lining is a growing
partnership. You grow stronger as a team.”
Devising Solutions in Thin Air
Collaborative spirit and a can-do attitude
are what characterize the way space station
crews on orbit work with their counterparts
on the ground — especially when it comes
to solving problems that could jeopardize
the crew’s safety or the ability of the station
to function. Scott Keepers, structures and
mechanical systems manager at Boeing,
likened the relationship to an “orchestra that
never gets to play together until opening
night.”
A demonstration of this improvisational
orchestra’s capability came during the
shuttle’s October 2007 mission to the space
station. Astronauts were on a spacewalk to
re-position one of the solar arrays that
powers the station when they hit a snag.

Astronauts Rick Mastracchio and Clayton Anderson install a 1,700-pound ammonia tank on the station’s
Starboard 1 truss during STS-131. (Source: NASA)
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Each solar array wing consists of two
photovoltaic blankets that arrive folded like
an accordion. The blankets are mechanically
extended and retracted along a mast, angled
to capture to the sun’s energy. As the blanket
unfurled, it caught the sunlight, creating a
reflection so strong that neither mission
control nor the space station crew could see
the operation clearly. Once the glare had
passed, station commander Peggy Whitson
alerted NASA that the panels had torn in
two spots.
According to Keepers, the response was
similar to an emergency room triage, where
the first goal is to stabilize the patient.
Within minutes, multiple teams sprang into
action at NASA’s Johnson Space Center in
Houston. The solution would require a
conglomeration of engineering and
operations expertise. One team went to work
on identifying the problem, a second
considered whether the situation posed an
immediate hazard and a third focused on
creating a solution.
“They could use only what they had
onboard to fashion a fix,” said Mike Raftery,
deputy program manager of Boeing’s
International Space Station. The basic
concept began with a couple of pieces of
cardboard and some string.
“We derived a scheme using these objects
that looked like cuff links, only a little
bigger, essentially two small pieces of
aluminum with a twist tie — kind of like a
cable — that connected them together,”
Raftery related. “They would put these little
cuff links through the holes in the solar array
to build a structure that would carry the load
of the blanket when they extended it.”
Within 36 hours from the initial event,
the ground team provided a workable
solution to the on-orbit crew. The new
procedure consisted of wrapping all the tools
needed with nonconductive tape; attaching
the boom that is normally used to inspect
the shuttle to the end of the station’s robotic
arm; then sending out the tallest astronaut,
Scott Parazynski, anchored to a foot
restraint on the boom, to cut through the
tangled wires and reinforce the damaged
area with the improvised cuff links. What
became a seven-hour spacewalk, resulted in
a successful resolution.
Matt Duggan, space station mission
operations manager for Boeing, credits
NASA with fostering a cooperative
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Astronaut Scott Kelly, Expedition 25 flight engineer,
in the Cupola on October 13, 2010, four days after
he and two other crew members arrived at the
International Space Station. (Source: NASA)

atmosphere that encourages creative
problem solving; “It’s a very good
relationship … And it removes a lot of
barriers to communication that could exist
with a more rigid organization.”
Of course, open communication lines are
just as important to the daily operation of
the space station as they are when the teams
are responding to a crisis. A typical day in
the engineering control center known as the
Mission Evaluation Room, or MER, can
look like any other office environment filled
with desks and computers. It is divided by
subsystem teams with each team seated at a
console.
The operations team drives the space
station, so members of that team are at the
controls 24/7, making sure the vehicle is
safe. The engineering team in the MER
monitors for problems that may be bubbling
just under the surface.
“It takes a lot of people and lot of
different kinds of skills,” said Raftery. “One
of the things I think is important to stress is
that the teamwork model really applies
across country lines.”
Indeed, this multinational effort is being
noticed. Aviation Week magazine recently
honored the International Space Station
with the 2010 Aviation Week Space
Laureate Award, recognizing the team for
its success in overcoming political and
technical obstacles to earn a reputation as a
model of international cooperation.
“Go for Research”
The International Space Station is now,
in every sense, an orbiting laboratory and a
multi-billion dollar macro-engineering

success. A culmination of 26 expeditions,
34 space shuttle missions and 145 EVAs has
resulted in an international asset in Low
Earth Orbit. The station has integrated more
than 20,000 kg of hardware and software,
supporting more than 200 unique research
investigations by more than 1,500 scientists
— all while station assembly and
construction were underway. Now, with
“assembly complete” on the horizon, it’s
time to turn our attention to making sure
that this asset is productive in the next
decade. It’s “GO for research.”
In 2005, the U.S. Congress authorized
NASA to designate roughly half of the
American segment of the station as a
National Laboratory, and encouraged NASA
to open research opportunities to other
federal entities, as well as private
researchers. Experiments are designed by
investigators on the ground, housed on orbit
in “racks,” or external pallets, and
maintained by ground operators and/or
astronauts in space. The full capability of
resources are in place and the astronauts,
previously busy with the assembly phase,
will now be able to devote significantly more
time to research.
Sharing Scientific and Economic
Objectives
The strategic objectives of the
International Space Station are to enable the
advancement of science, technology,
education and math (STEM), and to
stimulate economic growth. In other words,
open up a new economy in Low Earth Orbit
with the space station positioned as a
catalyst.
Tactically, these objectives are best
achieved by launching an initiative that
looks at the station’s mission from two
perspectives: First, what are NASA’s
mission requirements and mission-driven
needs for the space station? And second,
what are our nation’s requirements and uses
for the space station?
NASA’s needs dovetail neatly with the
broad space-faring objectives, initially
advanced in 2004 in the Vision for Space
Exploration and later refined and restated
by President Obama in his 2011 Budget for
NASA. The primary objectives are to
advance scientific research that will help
astronauts survive and thrive on the longer
duration missions required by such distant
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objects as the moon or Mars, study our own
home planet as well as the cosmos around
us, and advance spacecraft technology to the
next generation.
As Dr. Neal Pellis, senior scientist for
NASA Space Life Sciences at Johnson Space
Center explained, designating the space
station as a U.S. National Laboratory fits
the exploration format extremely well —
the kind of scientific exploration that leads
to discovery that, in turn, leads to
breakthrough development and innovation
— on Earth.
However, these two perspectives don’t
fully accommodate all the partners and other
entities that are interested in accessing and
utilizing this amazing orbiting asset. Dr.
Julie Robinson, program scientist for the
International Space Station at NASA,
explained that the station’s international
partners’ needs account for about 25 percent
of the shared laboratories of the Destiny,
Kibo and Columbus elements. NASA’s
needs and the nation’s needs split the
remaining 75 percent of the lab’s usage.
NASA’s mission-driven research on the
station covers a significant scientific
territory. The space station, in addition to
being a working proof-of-concept for
building life-sustaining structures in a
microgravity environment, is an orbiting
classroom and laboratory and its mission
specialists are teachers and scientists.
Redefining Exploration
The non-profit National Laboratory
initiative was established to respond to
requirements of the National Institutes of
Health, National Science Foundation,
Department of Defense, Defense Advanced
Research Projects Agency and Department
of Agriculture, among other federal
agencies, along with various academic
research institutions and private entities that
are entering into entrepreneurial
developmental enterprises in partnership
with NASA. Accounting for half of the
U.S.’s use of space station, the National
Lab’s over-arching objective is to stimulate,
develop and manage non-NASA uses of the
station.
Mark Uhran, NASA’s assistant associate
administrator for the International Space
Station, explained that the policy issue, with
regard to future utilization of the station by
its various stakeholders, agency,
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government, industry, institutions and
international partners, has everything to do
with diversity and time.
For example, while NASA may be
focused on next-generation space vehicle
technology and mitigating the effects of long
duration in space on crew health, a private
institution or firm may be trying to develop
a vaccine for bacterial pathogens after
discovering heightened virulence in the
bacterium in a microgravity environment.
Although scientific research in space
over the past 25 years has been performed
during shuttle missions using space labs and
research lockers, in addition to the Russian
Mir program, none of those programs
afforded science much more than a brief
space lab experience.
“It’s pretty tough to advance an R&D
agenda when you’ve got only one mission
per year, a week or two in the lab at best,”
Uhran said. Permanently operating
laboratories are needed.
Dr. Robinson describes the difference
between NASA’s fundamental missions for
the space station and the National Lab’s.
Where NASA is focused on performing
science that will promote space exploration,
National Lab users are driven by other
motives. For example, the National
Institutes of Health are focused on
improving human health on Earth. They

may choose to fund a piece of research that’s
not all that different from what NASA may
choose to fund, but they’ve chosen it with a
different objective.
“The space station utilization pie isn’t
divided up according to discipline. It’s
divided by mission,” Dr. Robinson
explained. “And with all these different
stakeholders doing research with discrete
objectives — the diversity helps us get full
economic return from the station. It means
that commercial or non-profits can use the
space environment to develop an improved
product or service or drug therapy to make
people’s lives better.”
The Power of Microgravity
We’ve all seen images of astronauts and
mission specialists floating about the station
or anchored to the treadmill or at a
workstation. But where we tend to take the
microgravity environment for granted,
scientists most definitely do not. As life
evolved over billions of years, gravity has
never changed. Therefore, there’s no
defined set on how living systems adapt to
gravitational changes. It’s impossible to
predict what will be learned by controlling
gravity as an experimental variable, but
when scientists do a good job of controlling
a variable they couldn’t control before,
breakthroughs often result.

Astronauts Michael Good and Garrett Reisman, mission specialists on STS-132, perform the mission’s final
spacewalk on May 21, 2010, to install new batteries for the B side of the port 6 solar array. (Source: NASA)
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A particularly timely example is the
series of National Laboratory Pathfinder –
Vaccine (NLP-V) missions, sponsored by
Astrogenetix, Inc., a subsidiary of
SPACEHAB, Inc. This initiative
successfully brought industry together with
academic and government interests in the
development of a vaccine for Salmonella.
Building on exploratory work funded
initially by NASA that identified genetic
changes in Salmonella related to increased
virulence in space, Astrogenetix applied the
knowledge to rapidly identify a candidate
vaccine.
Ironically, the current and future
utilization of the International Space Station
is, perhaps, the most eloquent realization
of NASA’s original three-part mission
conceived long before the notion of such an
orbiting asset was even a glimmer in
NASA’s eye: To improve life here, to extend
life to there, to find life beyond.
The use of the space station as a
technology demonstration test bed for the
hardware, software, instrumentation and
processes for space exploration systems, as
well as a potential “base-camp” for future
exploration missions, means the third goal
is a possibility upon which we can continue
to hang our space-faring dreams. The
completion of the station assembly and its
ability to sustain a full crew and meet the
Low Earth Orbit needs of our international
partners satisfies the second. And the
activities of the on-orbit National Lab
promise to fulfill the first part of NASA’s
mission.
The space station now provides an
opportunity to continuously - not
episodically - explore, experiment and
discover.
“Progress in science is not really
measured by the amount of data you
collect,” Dr. Pellis points out. “It’s measured
by the number of answers you get.”
Dr. Robinson takes a wider view, as she
wrote in the Houston Chronicle in early
2010.
“Scientists from all over the world are
using space station facilities, putting their
talents to work in almost all areas of science
and technology. They’re sharing this
knowledge to make life on Earth better for
people of all nations and expanding the
horizons of our exploration capabilities.”
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UPCOMING EVENTS

AAS Events Schedule

AAS Corporate Members

February 4-9, 2011
AAS Guidance and Control Conference
Beaver Run Resort and Conference Center
Breckenridge, Colorado
www.aas-rocky-mountain-section.org

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.
CSC
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

February 13-17, 2011
*AAS/AIAA Space Flight Mechanics Winter Meeting
Loews New Orleans Hotel
New Orleans, Louisiana
www.space-flight.org
March 15-17, 2011
Space, Propulsion & Energy Sciences International
Forum
University of Maryland
College Park, Maryland
www.ias-spes.org/SPESIF.html
March 29-31, 2011
49th Robert H. Goddard Memorial Symposium
“NASA: More Than You Imagine”
Greenbelt Marriott
Greenbelt, Maryland
www.astronautical.org
June 10-12, 2011
Student CanSat Competition
Abeline, Texas
www.cansatcompetition.com
July 31-August 4, 2011
*AAS/AIAA Astrodynamics Specialist Conference
Alyeska Resort
Girdwood, Alaska
www.space-flight.org
Abstract Deadline: April 5, 2011
*AAS Cosponsored Meetings

Deadline for 2011 AAS
Lady Mamie Ngan
Scholarship applications
is January 4, 2011

Thank you for your continued support!
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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 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.

Presentations from the AAS National Conference
(ISS - The Next Decade) are posted at
www.astronautical.org

"

"

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

___________________________________________________________________________________
Mr./Ms./Dr.
Last Name
First Name
___________________________________________________________________________________
Title
Company

Membership Type
!
!
!
!
!
!
!

Regular .................................. $100
Affiliate ............................. $100
Senior ................................. $115
Fellow (renewal only) .... $115
Retired .................................. $50
Teacher (K-12) ................... $45
Student (full-time) ............ $45

Payment Method
❒ Check Enclosed
❒ VISA ❒ MasterCard ❒ AMEX

___________________________________________________________________________________
Address

________________________________________

___________________________________________________________________________________
City
State
Zip Code

________________________________________

___________________________________________________________________________________

Credit Card Number

Expiration Date

________________________________________
Signature

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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Mail to: AAS
6352 Rolling Mill Place, Suite 102
Springfield, VA 22152-2370
Fax to: 703-866-3526
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49th ROBERT H. GODDARD MEMORIAL SYMPOSIUM

49th Robert H. Goddard Memorial Symposium
NASA: More Than You Imagine
Greenbelt Marriott Hotel, Greenbelt, Maryland
March 29-31, 2011

– Program Outline –
Tuesday, March 29

Thursday, March 31

6:00

8:00
9:00

Evening Networking Reception /
Symposium Warm-up

Rob Strain, Director, NASA Goddard Space
Flight Center and Symposium Honorary Chair

Wednesday, March 30
7:30
8:30

Registration Opens / Continental Breakfast
Welcome and Announcements
- Frank Slazer, Northrop Grumman,
AAS President
- Harley Thronson, Associate Director for
Advanced Concepts in Astrophysics,
NASA GSFC

8:40

Introduction of Keynote Speaker
Rob Strain, Director, NASA Goddard Space
Flight Center and Symposium Honorary Chair

8:45

Keynote
Charles F. Bolden, Jr., NASA Administrator invited

9:45

Panel: NASA Headquarters Associate
Administrators
12:00 Awards Luncheon
Guest Speaker: Member of Congress
1:30 How We Got Where We Are

Registration Opens / Continental Breakfast
Introduction of Keynote Speaker

9:05

Keynote
John Holdren, Science Advisor to the President
and Director, Office of Science and Technology
Policy invited

9:45 Panel: Protecting Our Home
11:30 Luncheon
Guest Speaker: David Neyland, Director,
Tactical Technology Office, Defense Advanced
Research Projects Agency (DARPA)

1:00
1:30
3:00
3:30
5:00
5:15

NASA’s Educational Initiatives
Panel: Partnerships That Matter
Break
Panel: Commercial Spaceflight to LEO
Wrap-up and Final Thoughts
Closing Reception

Roger Launius, Senior Curator, Division of
Space History, National Air and Space Museum,
Smithsonian Institution

2:00
3:30
3:45
5:15

Panel: Yuri’s 50th Anniversary and the
Future of Human Spaceflight
Break
Panel: NASA’s Three Chiefs – Operations
and Research
Presentation of Carl Sagan Memorial Award
and Closing Remarks
Recipient: Charles Elachi, Director, Jet
Propulsion Laboratory and Vice President,
California Institute of Technology

5:45

Networking Reception
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3rd WERNHER VON BRAUN MEMORIAL SYMPOSIUM

3rd Von Braun Symposium Hits the Mark
in Huntsville
With a theme of “21st Century Approaches
to the Use and Development of Space,” the third
Wernher von Braun Memorial Symposium was
held on the campus of The University of Alabama
in Huntsville, October 25-27. The American
Astronautical Society (AAS) organized the event
with the support of UAHuntsville, NASA
Marshall Space Flight Center, and the Huntsville
National Space Club. Co-sponsors included
Aerojet, ATK, The Boeing Company, Honeywell,
JHU/Applied Physics Laboratory, Northrop
Grumman, Pratt & Whitney Rocketdyne, and
Teledyne Brown Engineering. The symposium
featured panel discussions and guest speakers
reflecting government, industry, academia,
business, and international perspectives. Rebecca
Spyke Keiser, NASA’s Associate Deputy
Administrator for Policy Integration, gave the
keynote address. Space News was the media
Luncheon speaker Christopher Scolese. (Source: Chrystal Morgan/UAHuntsville)
sponsor.
“We were excited to return to Huntsville for what is becoming an annual event for the space community, since the city has played
such a central role in America’s space program,” said AAS Executive Director Jim Kirkpatrick. “The Symposium provided an
excellent opportunity to learn about varied and diverse approaches, both domestic and international, to developing and using space
capabilities.”
Panels on October 26 covered perspectives on U.S. space policy; international views on the future use and development of space,
and creating security, stability, and sustainability using space. Ambassador Gregory Schulte, Deputy Assistant Secretary of Defense
for Space Policy, was the luncheon speaker. Presentations on October 27 included the outlook for the aerospace industrial base,
engaging aerospace professionals of the future, and the innovations and operations of the Marshall Space Flight Center that have laid
the foundation for the future. NASA’s Associate Administrator, Chris Scolese, was the luncheon speaker.
Presentations have been posted at www.astronautical.org.

Panelists Bretton Alexander, Marcia Smith, Michael Griffin, and Gary Payton. (Source: Chrystal Morgan/UAHuntsville)
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CALL FOR PAPERS

ABSTRACT DEADLINE: April 5, 2011

CALL FOR PAPERS
2011 AAS/AAIA Astrodynamics Specialist Conference
The Hotel Alyeska, Girdwood, Alaska
July 31-August 4, 2011
The 2011 AAS/AIAA Astrodynamics Specialist Conference will be held July 31-August 4, 2011, at The Hotel Alyeska in Girdwood,
Alaska. The conference is organized by the American Astronautical Society (AAS) Space Flight Mechanics Committee and cosponsored by the American Institute of Aeronautics and Astronautics (AIAA) Astrodynamics Technical Committee. Manuscripts are
solicited on topics related to space-flight mechanics and astrodynamics, including but not limited to:
• Asteroid and non-Earth orbiting missions
• Atmospheric re-entry guidance and control
• Attitude dynamics, determination and control
• Attitude-sensor and payload-sensor calibration
• Dynamical systems theory applied to space flight problems
• Dynamics and control of large space structures and tethers
• Earth orbital and planetary mission studies
• Flight dynamics operations and spacecraft autonomy
• Orbit determination and space-surveillance tracking
• Orbital debris and space environment
• Orbital dynamics, perturbations, and stability
• Rendezvous, relative motion, proximity missions, and formation flying
• Reusable launch vehicle design, dynamics, guidance, and control
• Satellite constellations
• Spacecraft guidance, navigation and control (GNC)
• Trajectory / mission / maneuver design and optimization
Manuscripts will be accepted based on the quality of the extended abstract, the originality of the work and/or ideas, and the anticipated
interest in the proposed subject. Submissions that are based on experimental results or current data, or report on ongoing missions,
are especially encouraged.
Complete manuscripts are required before the conference. The working language for the conference is English.
SPECIAL SESSIONS
Proposals are being considered for suitable special sessions, such as topical panel discussions, invited sessions, workshops, minisymposia, and technology demonstrations. A proposal for a panel discussion should include the session title, a brief description of the
discussion topic(s), and a list of the speakers and their qualifications. For an invited session, workshop, mini-symposium, or
demonstration, a proposal should include the session title, a brief description, and a list of proposed activities and/or invited speakers
and paper titles. Prospective special-session organizers should submit their proposals to the Technical Chairs.
VENUE
Located just 40 miles from Anchorage and the Ted Stevens Anchorage International Airport, the Alyeska Resort is near three national
parks and the Kenai Peninsula, and surrounded by the Chugach Mountains. More information about the resort facilities and activities
can be found at the website http://www.alyeskaresort.com.
BREAKWELL STUDENT TRAVEL AWARD
The AAS Space Flight Mechanics Committee announces the John V. Breakwell Student Travel Award. This award provides travel
expenses for up to three (3) U.S. and Canadian students presenting papers at this conference. Students wishing to apply for this
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award are strongly advised to submit their completed paper by the abstract submittal deadline. The maximum coverage per student
is limited to $1,000. Details and applications may be obtained via http://www.space-flight.org.
INFORMATION FOR AUTHORS
Because the submission deadline of April 5, 2011 has been fully extended for the convenience of contributors, there are no plans to
defer this deadline due to the constraints of the conference planning schedule. Due to the large number of expected submissions, we
encourage authors to submit abstracts early. Notification of acceptance will be sent via email by May 10, 2011. Detailed author
instructions will be sent by email following acceptance. By submitting an abstract, the author affirms that the manuscript’s majority
content has not been previously presented or published elsewhere.
Authors may access the web-based abstract submittal system using the link available via the official website http://www.spaceflight.org. During the online submission process, authors are expected to provide:
1. a paper title, as well as the name, affiliation, postal address, telephone number, and email address of the corresponding author and
each co-author;
2. an extended abstract in the Portable Document File (PDF) format of at least 500 words that includes the title and authors, and
provides a clear and concise statement of the problem to be addressed, the proposed method of solution, the results expected or
obtained, and an explanation of its significance to astrodynamics and/or space-flight mechanics, with pertinent references and
supporting tables and figures as necessary; and
3. a condensed abstract (100 words) to be included in the conference program, which is directly typed into the text box provided on
the web page and avoids the use of special symbols or characters, such as Greek letters.
Foreign contributors requiring an official letter of acceptance for a visa application should contact the Technical Chairmen by email
at their earliest opportunity.
Technology Transfer Notice Technology transfer guidelines substantially extend the time required to review abstracts and manuscripts
by private enterprises and government agencies. To preclude late submissions and withdrawals, it is the responsibility of the author(s)
to determine the extent of necessary approvals prior to submitting an abstract.
No-Paper/No-Podium Policy – A complete manuscript must be electronically uploaded to the web site prior to the conference in
PDF format, be no more than twenty pages in length, and conform to the AAS manuscript format. If a complete manuscript is not
received on time, then its presentation at the conference shall be forfeited; and if a presentation is not made by an author at the
conference, then the manuscript shall be omitted from published proceedings.
Questions concerning the submission of papers should be addressed to the technical chairs.
AAS Technical Chair
AIAA Technical Chair
Dr. Hanspeter Schaub
Dr. Brian C. Gunter
Aerospace Engineering Sciences Department
Physical and Space Geodesy (PSG)
ECNT 321, 431 UCB
Delft Inst. of Earth Obs. & Space Systems (DEOS)
Colorado Center for Astrodynamics Research
Delft University of Technology
University of Colorado
Kluyverweg 1, 2629 HS Delft, The Netherlands
Boulder, CO 80309-0431
+31-15-27-82565
303-492-2767
+31-15-27-82348 (fax)
303-492-2825 (fax)
b.c.gunter@tudelft.nl
hanspeter.schaub@colorado.edu
All other questions should be directed to the General Chairs.
AAS General Chair
AIAA General Chair
Dr. Ryan P. Russell
Dr. William Todd Cerven
Guggenheim School of Aerospace Engineering
The Aerospace Corporation
Georgia Institute of Technology
15049 Conference Center Drive
270 Ferst Drive
Suite 600
Atlanta, GA 30332-0150
Chantilly, VA 20151
404-385-3342
571-307-4208
404-894-2760 (fax)
571-307-4317 (fax)
ryan.russell@gatech.edu
william.t.cerven@aero.org
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NOTES ON NEW BOOKS
2009 AAS Eugene M. Emme Astronautical Literature Award: Winner

Ambassadors from Earth: Pioneering
Explorations with Unmanned Spacecraft
Reviewed by the Emme Award Panel of the AAS History Committee
Ambassadors from Earth: Pioneering
Explorations
with
Unmanned
Spacecraft, by Jay Gallentine, Lincoln:
University of Nebraska Press, 2009, 500
pages, illustrated.
The history of humanity’s first
ventures into space has long been
overshadowed by the heroic and wellpublicized adventure of manned
spaceflight in the 1960s and ‘70s.
However, it was in the 1950s that
American and Soviet scientists and
engineers established the unmanned
programs that produced the Sputnik and
Explorer satellites. Thus inaugurating the
space age, as Jay Gallentine recounts in
this year’s recipient of the 2009 Eugene
E. Emme Award for Astronautical
Literature. In the United States and the
Soviet Union these robotic probes where
the heralds of the crewed ships that
followed. Their descendants outpaced the
cislunar ventures of the manned space
programs by visiting Venus, Mars,
Jupiter and beyond. It is to the
dominantly scientific aims of these
spacecraft that we owe our current
detailed knowledge of the solar system.
Ambassadors from Earth is an
energetic and accessible account of the
challenges encountered and successes
achieved by the relatively unsung
scientists and engineers who pioneered
the robotic (instrumented) exploration of
space. Gallentine’s history is impressive
not only for its careful research and
comprehensive reporting but the light
way in which it is presented. The
challenge that the author set for himself
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was to tell a familiar story in a way that
is accessible and also adds significant
detail to what we know. A wonderful
example is his recount of the events that
lead up to the triumphant 1958
photograph of Van Allen, Pickering, and
von Braun holding aloft a model of
Explorer I (96-97). The effect is to place
the reader in the moment, providing the
kind of lived detail routinely excluded
from program histories.
This book’s adept handling of the
Soviet program that produced the
Sputnik, Luna and Venera probes in
parallel with the US’s Explorer, Viking,
Mariner, and Voyager programs enforces
the lesson that pioneering the space
frontier was never exclusive to the West.
It was more an international venture, if

a competition, in the same vein as earlier
attempts to gain the South Pole or to
summit Everest. On either side of this
international space race Gallentine takes
care to recover the human stories behind
the geopolitical maneuvers of the Cold
War. Thus he digs into the background
and motivations of the large corps of
Americans and Russians who supplied
the hard-won ingenuity that made the
instrumented exploration of space
possible. What this means is that the
reader learns about individuals such as
George Ludwig, the University of Iowa
graduate student whose work was
essential to James Van Allen’s discovery
of Earth’s radiation belts. And
Gallentine’s account of the dangerous
political intrigue and interference that
attended Soviet efforts enhances respect
for what Chief Designer Korolev and
other members his team was able to
achieve.
Ambassadors from Earth is this year’s
Emme Award winner not only because
of its careful attention to the scientific
and technical achievements of its subject
but also for its energetic portrait of the
lives and personalities responsible for the
creation and flight of unmanned
spacecraft. This reminds us that however
exotic the destination or the technology
that takes us there, our motives and
capabilities will always be earthbound,
grounded in the world we know. This
book provides a wonderful way of
renewing interest in the pioneering
contributions of the unmanned space
programs pursued by the United States
and the Soviet Union.
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NOTES ON NEW BOOKS
2009 AAS Eugene M. Emme Astronautical Literature (Youth) Award: Winners
The Emme Award for Astronautical Literature (Youth), or Emme Junior as it is affectionately called, is a new
AAS award to recognize publications aimed at K-12 students who seek to inspire and educate today’s
students (and tomorrow’s leaders). Entries were judged on originality (format, style, and subject), ability to
inspire, educational content, technical accuracy, and effectiveness in reaching the intended audience. We
are pleased to recognize the following recipients of the inaugural Emme Junior Awards.

Emme Junior (Children)

If I Were an Astronaut
Reviewed by the Emme Junior Award Panel
If I Were an Astronaut, by Eric Braun,
Picture Window Books
A question asked by parents and
teachers is, “How do we get young people
excited about space and its importance?”
Many will answer, “Make it interesting for
them and start them when they are young.”
Eric Braun has done just that in his book
If I Were an Astronaut.
Braun lets children in on the life of an
astronaut during a mission to the
International Space Station. The writing
style and illustrations help children

understand the fun and excitement of an
astronaut’s job while teaching them the
importance of space exploration. Sharon
Harmer’s descriptive illustrations nicely
complement Braun’s text – the charming
child-like characters and simple yet
thorough illustrations create an awareness
of the fascinating places beyond our
atmosphere.
If I Were an Astronaut puts children into
the shoes (or rather, helmet) of an astronaut
and will be one of the first looks into the
space program for many children. This
book also provides children with a glossary

of terms, and a list of other books to read
and internet sites to visit for more
information. Braun also delves into why
astronauts go into space – to conduct
experiments, to perform mechanical
operations, and to make scientific
discoveries – while keeping it “kidfriendly.”
This book is an excellent choice for
answering that question.

Emme Junior (Young Adult)

Whatever Happened to the World of Tomorrow?
Reviewed by the Emme Junior Award Panel
Whatever Happened to the World of
Tomorrow?, Brian Fies, Abram ComicArts
Whatever Happened to the World of
Tomorrow? answers the question – if it still
needed to be asked – of whether a graphic
novel can be as educational and
entertaining as a standard book. Yes it can
– perhaps it can even do more.
This is a book that can be enjoyed on a
number of levels. There are some
wonderfully sly and ironic asides that only
a careful reader will spot. But mostly the
book takes us on an enjoyable ride through
the imagination of a young child from the
1930s onward. The personal tales show

how America’s love of space sciences and
the promise of the future rose on lofty
national dreams of a bright future where
science cured all problems, only to be
slowed by a mixture of cynicism and
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reality. Its examination of futures past is
fascinating, especially to compare them so
closely side-by-side.
It would be a pessimistic finale, to look
how many of the dreams of prior decades
did not happen, if not for the book’s ending,
which says something very important that
few books for adults or youth ever capture
– and certainly never as well as this book.
In short, it shows how not reaching the
dreams of the past is not always a bad
thing, as long as they are replaced by
newer, smarter, better dreams, based on
new ideas, new experience, and a fresh
sense of wonder. We can’t imagine a better
time for young people to hear this inspiring
message, and this book delivers it with
grace and style.
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NEW AAS OFFICERS AND BOARD MEMBERS

Introducing the Officers

Introducing the New Directors

Term Expires November 2012

Term Expires November 2013

Frank A. Slazer - President

Ronald J. Birk

Northrop Grumman

Lyn D. Wigbels - Executive Vice President
President, RWI International Consulting Services

David B. Spencer - Vice President Technical
Associate Professor and Director of Graduate Studies,
Penn State University

J. Walter Faulconer - Vice President Programs
President, Strategic Space Solutions

Richard D. Burns - Vice President Publications
Deputy Project Manager for the Space Science Mission
Operations Project, NASA Goddard Space Flight Center

Ken Davidian - Vice President Strategic Communications
and Outreach
Office of Commerical Space Transportation, Federal
Aviation Administration

Randall Correll - Vice President Membership
Director, Business Development, Space Science and Exploration,
Ball Aerospace & Technologies Corporation

Dustin Doud - Vice President Education
Manager, Business Development, SpaceX

Carol S. Lane - Vice President Finance
Vice President, Washington Operations,
Ball Aerospace & Technologies Corporation

Director, Civil & Military Systems Business Development,
Northrop Grumman

Vince DeFrancisci
Director, Program Development,
Universities Space Research Association (USRA)

Peggy Finarelli
Senior Fellow, Center for Aerospace Policy Research,
George Mason University

Rebecca L. Griffin
President, GriffinSpace LLC

Hal E. Hagemeier
Deputy Director, National Security Space Office

Susan J. Irwin
President, Euroconsult US

Molly Kenna Macauley
Research Director and Senior Fellow, Resources for the
Future

Kathy J. Nado
Exploration Systems Mission Directorate, NASA

Lesa B. Roe
Director, NASA Langley Research Center

Woodrow Whitlow, Jr.
Associate Director for Mission Support, NASA

Lance Bush - Vice President International
Chief Strategic Officer, Paragon Space Development
Corporation

Marcia S. Smith - Vice President Public Policy
President, Space and Technology Policy Group, LLC

Franceska O. Schroeder - Legal Counsel
Principal, Fish & Richardson P.C.

And the Unsung Heroes – AAS Chairs and Editors
Steven B. Jolly – Chair, Rocky Mountain Section
Lockheed Martin Astronautics

James McQuerry – Chair, Guidance & Control
Committee
Ball Aerospace & Technologies Corporation

Mike Ciancone – Chair, History Committee
NASA Johnson Space Center

Lance Bush – Chair, International Programs
Committee
Paragon Space Development Corporation

Thomas J. Eller – Chair, Space Flight Mechanics
Committee

Moriba K. Jah – Chair, Space Surveillance Committee
Air Force Research Laboratory

Jeff Elbel – Editor, Space Times
SAIC – Chicago

Kathie Howell – Editor, The Journal of the
Astronautical Sciences
Purdue University

Bob Jacobs – AAS Publications Office
Univelt Incorporated

Dick Obermann – Capital Hill Liaison
House Committee on Science and Technology

ASTRO USA, LLC
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