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ON THE COVER
FRONT: In this image by NASA’s Hubble Space Telescope, an unusual, ghostly green blob of gas appears to float
near a normal-looking spiral galaxy. The bizarre object, dubbed Hanny’s Voorwerp (Hanny’s Object in Dutch), is the
only visible part of a 300,000-light-year-long streamer of gas stretching around the galaxy, called IC 2947. The
greenish Voorwerp is visible because a searchlight beam of light from the galaxy’s core illuminated it. This beam
came from a quasar - a bright, energetic object that is powered by a black hole. The quasar may have turned off
about 200,000 years ago. For the latest updates on Hubble, see http://www.nasa.gov/hubble. (Source: NASA, ESA,
W. Keel (University of Alabama), and the Galaxy Zoo Team)

BACK: Backdropped by Earth’s horizon and the blackness of space, the International Space Station is featured in
this image photographed by an STS-131 crew member on Space Shuttle Discovery. (Source: NASA)
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Collateral Damage
Despite a recently enacted three year NASA Authorization Bill
outlining a new direction for human spaceflight, which was passed by a
large bipartisan majority in both the House and the Senate, considerable
ambiguity remains about the future of the programs therein. With NASA
operating under a Continuing Resolution until at least March 4, 2011, it
remains unclear when NASA will be allowed to move forward on its
newly authorized plan given the constraints of current law which prohibit
NASA from terminating Constellation contracts. Unfortunately, given
that limitation, tens and potentially hundreds of millions of dollars may be spent on activities with no future
prospects while progress on implementing the newly authorized plan remains on hold.
With the new Congress at odds with the Administration on a huge range of issues outside of civil space
programs, there is a very real possibility that another CR could be enacted through the rest of the fiscal year in
September. In fact, a CR set at a spending level equal to FY2008 or some other reduced level is a very real
possibility. For NASA, whose programs and congressionally directed expectations have changed substantially
in the past three years, such a scenario could be disastrous.
With reducing the federal budget deficit now a major national priority, the civil space community must
redouble its efforts to persuasively develop the case for sustaining the national commitment to exploration
despite competing priorities. This Administration, and many in Congress, have argued that as we make critical
budget deficit cutting decisions, it is important not to cut into the investments in science, technology, and
education needed to position the US for growth and continued leadership. I believe a big factor will be whether
NASA is seen as contributing to these areas. Those of us in the space community, who are aware of the tremendous
benefits reaped from prior investments, know that NASA’s budget is not just discretionary spending – it is an
investment in our future. Our challenge is to communicate this to our nation’s leadership.
I encourage all AAS members to reach out by educating our elected federal representatives and advocate for
keeping NASA and space programs adequately funded even as deficit reduction is implemented. NASA and its
programs are essential investments in our future and should not become the unintentional “collateral damage”
of discretionary spending program cuts. The desire to tame the deficit is tied to legitimate concerns for our
nation’s future. We must assure that we do not inadvertently damage our future while trying to save it.
AAS – Advancing All Space

Frank A. Slazer
digaslaze@mac.com
SPACE TIMES • January/February 2011
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Mission Possible: Our Lab in Low Earth Orbit
by Kelly Malone, Sean Wilson and Paula Korn

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, and 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, makes space
settlement a possibility upon which we
can continue to hang our space-faring
dreams. The completion of the station

assembly, its ability to sustain a full crew,
and its capacity to meet the Low Earth
Orbit needs of our international partners
certainly extends our reach into space.
The space station is also playing an
active role in improving life on Earth.
Divvying up the pie in the sky
Completion of the International Space
Station (ISS) opens a wealth of new
resources for scientific research. NASA
intends to utilize half of its assets for their
own research, leaving the rest to eligible
users designated under the U.S. National
Laboratory guidelines established by
Congress in 2005.
“The point of the National Laboratory
is to open up the use of the station for

Using the Materials International Space Station Experiment (MISSE), employees from NASA,
Department of Defense, Naval Research Laboratory and Boeing test materials on pallets located
outside of the station for use on future satellites, to determine how the materials withstand the
space environment. (Source: NASA)
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non-NASA requirements,” said
Marybeth Edeen, National Laboratory
manager. “It’s a significantly different
approach than how we have used station
in the past for exploration or extending
human presence in space.”
The U.S. National Laboratory fits an
inward-facing exploration format,
intended to lead to discoveries that, in
turn, will lead to breakthrough
development and innovation — on Earth.
The goal is full utilization of the space
station, and when combined with
NASA’s own research and experiments
from international partners, the National
Laboratory is on track to do just that.
While many experiments support the
exploration of space and long-term
spaceflight, significant work addresses
more terrestrial applications. Advances
in the fight against food poisoning, new
methods for delivering medicine to cancer
cells and better materials for future
spacecraft are among the many findings
to date.
The Materials International Space
Station Experiments, MISSE-6A and
MISSE-6B, are examples of research
with both space and earthbound benefits.
Teams comprised of NASA, the
Department of Defense and Boeing have
tested materials on pallets located outside
of the station for applications on future
satellites. These experiments will provide
a better understanding of the durability
of various materials in space, leading to
the design of stronger, more durable
spacecraft components. By testing these
materials in the exposed environment of
space, Boeing can cut production
schedules for future spacecraft materials
by as much as fifty percent.
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A close-up view of three bowling-ball-sized free-flying satellites called Synchronized Position Hold, Engage, Reorient, Experimental Satellites
(SPHERES) in the Destiny laboratory of the International Space Station. SPHERES were designed to test control algorithms for spacecraft by
performing autonomous rendezvous-and-docking maneuvers inside the station. The results are important for multi-body control and in designing
constellation and array spacecraft configurations. (Source: NASA)

Building our base of knowledge,
capability and experience
Station-based biomedical science and
research promises to have far-reaching
impacts in such areas as preventive
medicine,
food
safety
and
nanotechnology. Full utilization of the
space station also includes technology
demonstrations that will support future
space exploration.
We’ve already learned how to
construct a space laboratory and conduct
critical research in Low Earth Orbit. And
we’ve learned how to work and live in
space for increasingly longer durations.

Both of these accomplishments are
necessary for the success of any space
exploration program. Continued
utilization of the space station requires
that we develop, prove and test
technology to increase access to the
station’s labs, develop alternative ways
to live safely in space, and also improve
work efficiency, without requiring costly
upmass capability.
The station’s role as a technology test
bed platform is not new. Jason Crusan,
chief technologist for Space Operations
at NASA Headquarters in Washington,
D.C., explained that there are plenty of
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technology demonstrations in the current
program. As a result of the 2010
Authorization Act, the agency and the
program now have additional
opportunities to evolve key technologies
and a decade-wide window in which to
operate.
“We’ve been looking at how to use the
[station] itself as well as the long-term
operations of its subsystems to advance
technologies and increase our
understanding of how these integrated
systems will perform in microgravity and
over time,” Crusan said. “How do we
continuously tweak these systems to

5

increase performance and reliability as
we go forward?”
Those are the critical factors.
Increased performance in space typically
means getting more out of less — more
power, more upmass, more breathable
air, more consumable water, etc. — in
order to ensure the health, safety and
effectiveness of astronauts on lengthy
residencies on the station. And, of course,
increased reliability is critical to the
success of long duration missions.
Imagine suffering the failure of a critical
system on the surface of Mars, where it
would take months to obtain replacement
parts.
Intriguing and cost-efficient potential
According to Crusan, the station
provides NASA with a second capability
that is also important to the future of
space exploration — an acquisition test
bed. The example he cites is the Sabatier
water production system hardware. The
question is: Could commerciallyacquired system hardware prove reliable
enough for on-orbit operations?
“These commercial models require
that we think differently about how we
acquire and prove the technology,
systems and subsystems needed to
operate the station,” Crusan said. He also
made the point that the station is an
excellent platform to test subsystem and
component-level technologies without
having to fly an entire system at great
expense.
How exciting is this notion of the
station as a test bed? Crusan reports that
more than 80 different concepts for
technology experiments have been
submitted from all over the country. The
following examples represent some
intriguing and feasible candidates.
STELLA: Streamlining access to
research data
Imagine hundreds of scientists using
different types of software to gather data
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from their ISS experiments, yet having
to comply with complicated space station
command and data handling
requirements. A new, Boeing-developed
software capability may facilitate this
process for future station researchers.
The Software Toolkit for Ethernet
Lab-Like Architecture (STELLA), easily
adapts Ethernet-based research software,
used in ground laboratories, to software
for conducting research in a space station
EXPRESS Rack, or a standardized rack
system used to house experiments.
STELLA captures and formats
experiment data – simplifying
researchers’ abilities to send commands
and receive data from experiments
conducted on orbit.
In May 2010, the University of
Tennessee at Chattanooga (UTC) and the
Boeing Company collaborated on an
experiment simulator and STELLA
experiment software interface. The
simulator is a flight demonstration of
STELLA integrated with UTCdeveloped LabVIEW Payload Software.
“ISS experiment software can be
expensive and take a long time to
develop,” said Amanda Rice, Boeing’s
principal investigator on the experiment.
“The experience of being able to operate
an experiment on the space station as you
would operate it on the ground, with offthe-shelf software, is pretty incredible.”
Evolving ECLSS and Surface Habitats
— On Orbit
With the station’s assembly complete,
NASA has the ability to further evolve
systems that are critical for spaceflight,
such as Environment Control and Life
Support Systems (ECLSS). According
to Mike Raftery, Boeing’s deputy
program manager for ISS, the success
of future space exploration could hinge
on the capability of an evolved ECLSS.
“It’s clear that we need to make
significant improvements in our ability
to provide life support if we’re going to

go to Mars,” Raftery explained. “In fact,
if you stack up all the really important
technologies needed for exploration,
ECLSS is right up there at the top.”
ECLSS is a complicated system,
vastly impacted by the differences
between Earth’s gravitational field and
the station’s microgravity environment.
The program is trying to advance stateof-the-art life support as rapidly as
possible. This was an area of
considerable interest and discussion at a
recent American Astronomical Society
conference dedicated to ongoing
utilization of the space station and
attended by most of the key players in
the station’s future.
Part of the issue, Raftery explained,
is that when systems and subsystems are
built on the ground, they will likely
behave differently in space. But when
dealing with life support, other variables
come into play. How do the astronaut’s
own biological systems behave
differently in space? How will they
interact with the evolved life support
systems? These cannot be effectively
tested in an environment where gravity
is a constant.
“We can’t duplicate the microgravity
operational environment on Earth, so inspace testing is critical for these
systems,” Raftery said. “And are we
confident that if we start over with a new
ECLSS concept, we’re going to get it
right the first time and use it for potential
Mars missions?”
Raftery’s point underscores just how
perfect the station is for the testing of
such critically important systems, and he
includes the inflatable habitat module in
his list of station-based technology
demonstrations.
“The idea would be to build an
inflatable module on the station to use
as an ECLSS test bed where we could
close the hatch and operate it with the
crew in a weightless environment for a
long period of time,” he said. “We’d test
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those systems, make sure they’re working
properly, find the bugs and fix them
before we rely on them to sustain us all
the way to Mars.”
The Exploration Mission Systems
(EMS) Office, formerly the Lunar
Surface Systems Project Office, has set
its sights on just such an objective. In
fact, according to Matt Leonard of the
EMS office, they’ve just kicked off a
large effort with the station program and
the Constellation operations and test
integration office to look at how lunar
surface architecture could be migrated
to a Mars mission, and identify pieces of
the architecture that should be tested at
the space station. Doing so, Leonard
explained, entails much more than
structural testing.
“We’re looking at long duration zerog exposure, because on a Mars mission
you’ll have at least six months of it,”
Leonard said. “Then you’ll have
operations to do once you arrive.”
Crew deconditioning and recovery
requirements prior to exploration
activities on the Martian surface are
essential areas of study, as well as
psychological impacts of long periods of
isolation with a 20-minute delay in
communications with Earth.
“We’re thinking about actually
implementing the delay on station to
simulate a Mars transit mission to see
how they’d adapt,” Leonard elaborated.
CDA: A universal fit for station
As the international community
continues to look for new approaches to
space transportation – particularly to the
space station for research – a common
docking interface between the station and
visiting vehicles will be significant to
support those missions. Filling that need
on the U.S. on-orbit segment is the
Boeing-designed International Space
Station Common Docking Adapter, or
CDA, currently scheduled for delivery
to the station aboard the Japan Aerospace

Exploration Agency’s (JAXA) H-II
Transfer Vehicle in 2014.
Using low-impact technology, the
CDA will permit a wide variety of
vehicles — from light to massive — to
dock with the station, and is adaptable
to multiple existing vehicle docking
designs.

between the CDA and visiting space
vehicles.
One could say that the station is
fulfilling its destiny. From the start, the
station was intended to provide NASA
and its partners with a way to test
concepts, science, engineering and
technology, both in microgravity and

Pete Becak, Sr. Fabrication Specialist, and Stan Daniel, Certified Safety & Health Official,
assemble a mockup of the Common Docking Adapter at Boeing’s Houston Product Support
Center. Developed by Boeing, the Common Docking Adapter will permit a wide variety of vehicles
— from light to heavy spacecraft — to dock with the International Space Station, using lowimpact technology. (Source: Boeing/Elizabeth Morrell)

“This common system is important for
the future of ISS,” said Mark Mulqueen,
Boeing’s ISS Vehicle director. “Future
endeavors in space, including utilization
of the ISS, will require extensive
international cooperation, so this
common system becomes an integral part
for servicing the ISS from the developing
vehicles being designed and built by the
U.S. and our international partners.”
NASA, Russia’s Roscosmos, and
other international agencies, are currently
developing an International Docking
System Standard for the interface
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over time — beyond the two-week orbital
window provided by a shuttle mission.
Such ongoing technology demonstrations
as SPHERES and long-term science
experiments as AMS-02 are proof of
concept.
SPHERES: Technology for science and
education
At first glance, any “Star Wars” fan
may think that the space station is playing
host to light saber practice. But the three
little droids that resemble the device that
helped Luke Skywalker perfect his saber
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skills are actually being used to test
automated rendezvous and formation
flying in zero-gravity.
Called Synchronized Position Hold,
Engage, Reorient, Experimental
Satellites – or SPHERES – these three
mini satellites have been flying around
together inside the station since late 2006.
Roughly the size of bowling balls, the
18-sided polyhedrons are fully selfcontained with an internal propulsion
system, and power, avionics, software,
communications and metrology
subsystems, that provide real-time
position and altitude information.
Originally developed as a
collaborative effort between the
Massachusetts Institute of Technology,

the Department of Defense and NASA,
SPHERES is also being integrated into
a new educational program called
International Space Station Spheres
Integrated Research Experiments – or
InSPIRE. The new program is designed
to use SPHERES to test advanced space
technologies and facilitate student and
public participation in the development
process through the power of crowdsourcing – a concept in which many
people in a community can contribute
ideas or concepts.
AMS: Enabling cosmic discovery
The Alpha Magnetic Spectrometer-02,
or AMS-02, is one of the most ambitious
international science missions ever

envisioned within the broad scope of the
space program. This state-of-the-art
particle physics detector was constructed,
tested and will be operated by an
international team comprised of 60
institutes from 16 countries, and
organized under United States
Department of Energy (DOE)
sponsorship. Without the space station
as its platform, this project would not be
possible.
Scheduled to launch to the space
station aboard STS-134 (Endeavor), the
AMS-02 will occupy the station’s entire
starboard inboard payload attach site. It
will use the unique environment of space
to help unravel the mystery of the
universe’s origin by measuring cosmic

In the Space Station Processing Facility at NASA’s Kennedy Space Center in Florida, the Alpha Magnetic Spectrometer-02 (AMS) rotates 180
degrees to provide access for work performed on its avionics box. AMS-02 is designed to operate as an external experiment on the station. It will
use the unique environment of space to study the universe and its origin by searching for dark matter. AMS is scheduled to fly to the station
aboard Space Shuttle Endeavour’s STS-134 mission. (Source: NASA)
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Computer-generated image of the AMS-02 installed on the upper inboard payload attach site on the S3 truss of the International Space Station.
(Source: NASA)

rays and searching for anti-matter and
dark matter. This space-based, outwardfocused experiment promises to define
the new frontier in particle physics
research as it collects information from
stars and galaxies millions of light years
beyond our Milky Way.
In addition to seeking answers about
the origin and structure of the universe,
the AMS-02 also will provide accurate
measurement of the cosmic ray
environment needed to plan radiation
countermeasures for interplanetary flight.
It promises to extend our knowledge base
regarding superfluid cryogenic
operations in space, and advance the
enabling technologies needed for
potential space power and propulsion
systems, as well as the use of magnetic
shielding for radiation protection for
extended space flight.
This magnificent experiment could
provide keys to the universe and unlock

the doors to faster and safer human
exploration of the cosmos.
The basis of the future
Almost everything needed for space
exploration can be tested first on the
space station. This is a key part of the
international exploration program that
will likely get underway within the next
couple of years. Currently, the station’s
international partners are all talking to
each other, trying to determine who ought
to be doing what. As Raftery said, “We
need the best of what everyone has to
offer.”
There is no doubt that the International
Space Station is very much involved in
the future of our nation’s space program.
Some might say that, at the moment, the
station is the future of the space program.
In the final equation, the ultimate success
of the ambitious and exciting program
will depend upon collaboration and
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partnership between all station
stakeholders — NASA, the international
partners, the world’s scientific
community and the nation.

The authors of this article are members
of the Boeing Space Exploration
Communications Team.
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Report on the 2010 AAS National Conference:
ISS – The Next Decade
by Rick W. Sturdevant
The American Astronautical Society
held its national conference at Radisson
Resort at the Port in Cape Canaveral,
Florida, November 16-17, 2010. All
conference presentations, which included
six individual speakers and six moderated
panels, focused on the International Space
Station (ISS). AAS President Frank Slazer
welcomed attendees with the observation
that this is a tough time, but the ISS
program has experienced tough times in the
past—once, in 1993, surviving the
congressional budget axe by the slimmest
of margins. “Tough times don’t last,” he
asserted, “but tough people do.” Indeed,
tough people persisted in assembling the
ISS in orbit, essentially completing their
work in 2010. Their accomplishment will
continue to produce results for at least a
decade, the unanswered question being
whether a “killer app” will be among those
results.

Robert Cabana, Director of NASA’s Kennedy
Space Center and a former astronaut,
addresses the conference crowd. (Source:
NASA/Jim Grossman)
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Keynote speaker William Gerstenmaier, NASA
Associate Administrator for Space Operations
(Source: AAS)
Robert Cabana, a former astronaut who
flew in 1998 on the first ISS assembly
mission and who is currently director of
NASA’s Kennedy Space Center, included
his own thoughts about the ISS as he
prepared to introduce the keynote speaker.
Describing it as a “truly a remarkable
facility” and a “tremendous example” of
an international cooperative effort, Cabana
emphasized the need for ISS as an
engineering test bed to ensure reliability
for long-duration spaceflight. With that, he
welcomed the keynote speaker, NASA
Associate Administrator for Space
Operations William Gerstenmaier, to the
podium.
Gerstenmaier, who began his NASA
career in 1978 and rose through the ranks
to become ISS program manager, picked
up on Cabana’s theme of the ISS as a test
bed. Explaining that the “test bed” concept
did not quite capture what he wanted to

convey, however, he focused on wanting
to “utilize” the ISS as a true platform for
discovery—a platform to generate a new
economic model for space utilization—and
more. He envisioned a nonprofit
organization other than NASA finding new
ways to creatively and effectively utilize
surplus ISS capacity and capabilities. With
23 external sites, each possessing one to
six payload locations, and another 23
internal sites, each having one to eight
payload locations, Gerstenmaier described
ample room to accommodate commercial
activities across an entire “research
continuum,” from theoretical and basic,
through translational or applied, to product
development and product enhancement.
Doing this would broaden the ISS funding
profile by encouraging more speculative
and corporate investment and, hopefully,
would improve opportunities for finding
one “killer app” or more.
Moderator James Zimmerman,
president of International Space Services,
next introduced the conference’s first panel,
whose five members discussed the
importance of the ISS in the next decade
from various perspectives. In response to
Zimmerman’s first question, which
centered on speculation about the most
significant potential achievements
associated with station utilization between
now and 2020, Pierre Jean from the
Canadian Space Agency (CSA) pointed to
scientific research for the benefit of
humankind. Tetsuro Yokoyama from the
Japan Aerospace Exploration Agency
(JAXA) foresaw expansion of the “very
integrated” team that had formed to
assemble the ISS, and Alexey Krasnov
from Roskosmos envisioned continuation
of the merger of different engineering
approaches and standards that had enabled
the station’s assembly and operation.
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As for the most likely significant
challenges in the next decade, Michael
Suffredini from NASA identified finding
the resources for the research we want to
do and getting the rest of the world fully
interested and engaged in that research.
From both scientific and engineering
aspects, Bernardo Patti from the European
Space Agency (ESA) joined Yokoyama in
pointing to sustainability as a problem in
tough financial times. Patti commented,
however, that the day we have more money
than ideas is a bad day. For Krasnov, the
major challenge is proving that the ISS is
a valid research facility for science,
engineering, or exploration. Completion of
assembly was a precise goal, observed
Jean, but utilization has no such precise
endpoint on which to judge success.
Before entertaining questions and
comments from the audience, Zimmerman
asked the panelists to describe the current
status and future plans of their particular
agencies regarding the ISS. Jean responded
that the ISS is the cornerstone of CSA’s
space exploration strategy and, pending
political decisions on Canada’s space

policy and funding, the agency plans to
continue its development of a more flexible,
failure-tolerant robotic servicing capability
on the station. Patti said the partners had
proven international cooperation on an
extremely complex project will work, and
it now is time to begin exploiting the ISS
for purposes of taking the next step to
Mars—a step that involves flexible,
logistically sustainable approaches to
transportation. Yokoyama mentioned using
the station to merge human and robotic
capabilities technologically for lunar
exploration, to stimulate Japanese industry,
and to provide humanitarian benefits.
Suffredini explained how the research
infrastructure is in place, but a “constant
logistics train” is essential for full
utilization of the ISS. Furthermore, full
utilization is necessary for convincing the
general public that an investment of tens
of billions of dollars was worthwhile.
Rounding out the responses, Krasnov
described how Russia intends to use the
station to complete more than 200
experiments by 2020. The first phase of
Russia’s program will concentrate on

The 2010 Space Flight Award is presented to William Gerstenmaier by AAS President Frank
Slazer. (Source: NASA/Jim Grossman)
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development of a new, simpler
transportation system to enable same-day
launch and docking. After a productive
exchange based on at least eight questions
from the audience, attendees walked the
short distance from Conference Hall to dine
in the Pavilion.
Tuesday’s luncheon events included
presentation of the AAS Space Flight
Award, the organization’s most prestigious,
to William Gerstenmaier and an address
by Frank DiBello, Space Florida president
and CEO. Being an investment specialist,
he asserted that “to capture the potential
of space and return the value” is the key to
the space station’s future. Unfortunately,
capturing that potential through maximum
utilization of the ISS demands an
investment funding stream well beyond
what the government alone can provide. To
complicate matters, the average citizen has
the impression that national investments in
space programs have failed. Against a
backdrop of economic hard times and rising
debt, the challenge becomes how to
convince people that investing in basic and
applied science aboard the ISS offers
prospects for a significant return.
As a “bottom line,” DiBello asserted the
ISS has limitless potential to benefit
humankind if we focus on the practical
application of knowledge obtained through
research aboard it that delivers obvious
profit on investment. His organization is
sponsoring Exploration Park at Kennedy
Space Center to assist ISS utilization by
stimulating commercial entities worldwide
to invest collaboratively in scientific and
technological endeavors. Those same
commercial entities might profit
substantially by marketing the knowledge
they obtain. Because it has the
wherewithal, the United States should lead
this effort to maximize use of the ISS
through commercial investment in basic
and applied research. But, he wondered,
does this nation have the will?
Conferees reassembled in the
Conference Hall to hear Mark Uhran,
NASA Assistant Associate Administrator
for ISS, expostulate on “Positioning the
ISS for the Utilization Era.” Focusing on
the potential for discovery, he pointed to
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the need for demonstrating a competitive
advantage to operating in the station’s
microgravity
environment.
He
acknowledged the problematic nature of
identifying and overcoming programmatic
issues that stand in the way of realizing
the full potential of the ISS. Uhran
concentrated, however, on prospects for
research and development (R&D) on the
station significantly impacting the daily
lives of people on Earth. He provided five
specific examples of basic research
discoveries, primarily from Shuttle
missions during the past 25 years, which
could deliver life-changing benefits akin
to what development of vacuum-processing
technology gave people in the twentieth
century. Unfortunately, these discoveries
marked only the “survey phase,” where
little opportunity existed for the controlled
repeatability to get from a basic finding to
the “applications phase” that can reward
private investors with potentially huge
profits. In Uhran’s opinion, we need to
strengthen government investment in basic
research on the ISS in order to reach a

tipping point where private markets would
take over applied research, thereby
developing a new economy in space.
Tuesday’s second panel was moderated
by NASA Johnson Space Center ’s
Marybeth Edeen, ISS National Laboratory
manager. Before introducing each of the
panelists, Edeen explained how NASA
seeks to work with a nonprofit entity for
overseeing and facilitating non-government
research on the ISS. Furthermore, NASA
wants to foster a broader approach to
research proposals with the goal of moving
from the idea to an on-orbit presence in
six months.
As each member of Edeen’s panel
delivered their presentation, the advantages
of this innovative approach to maximizing
use of the ISS National Laboratory became
increasingly apparent. David George from
the National Institutes of Health (NIH)
recounted how 84% of NIH funding
supports more than 325,000 scientists at
more than 3,000 universities and research
centers compared to only 10% of funding
to scientists working directly for the

Frank DiBello, President and CEO of Space Florida (Source: AAS)
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government at NIH. In a 12 September
2007 memorandum of understanding
between NIH and NASA, the former
pledged to make reasonable efforts to
promote use of the ISS as a biomedical
research environment, the ultimate goal
being to benefit human health on Earth.
George outlined how receipt of the first
grant applications in September 2009 led
to three awards, each funding a 5-year
project. Louis Stodieck, director of
BioServe Space Technologies, which has
operated since 1987 as a commercial center
out of the University of Colorado at
Boulder, stressed the space station’s
importance for “discovery research” in the
pharmaceutical and biotechnology realms.
Early in 2008, BioServe and NASA signed
an agreement under which the latter would
provide transportation and on-orbit
resources, leaving BioServe to partner with
educational and commercial entities to
handle everything else related to research
on the ISS.
Edeen’s panel continued with a
delightfully
thought-provoking
presentation by Jeff Manber, managing
director of NanoRacks, a company formed
in 2009 with NASA’s encouragement “to
help stimulate a more inclusive
environment for economical space
research.” Based expressly on the belief
in a commercial path to full use of the ISS,
the goal of NanoRacks is to create
products, price points, and support systems
that allow more customers to tap into all
sorts of space research. In pursuit of this
goal, the company operates on the principle
that size matters. In past decades,
everything—radios (1940s), cars (1950s),
rockets (1960s), and computers (1970s)—
was big and expensive, but people
perceived these things as good. The
paradigm changed, however, in more recent
decades. “Small became the new BIG” as
the technical world became “more open,
less expensive, more responsive,” and a
larger number of actors “impacted the
technological ecosystem.” One result
within the space program was the CubeSat,
which NanoRacks intends to employ as its
“form factor,” thereby enabling
accommodation of as many as 16 payloads
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on a single NanoRack platform. By
combining miniaturization with
standardization, hardware can be open
sourced to encourage creativity and keep
costs down. This should foster innovation
“from the bottom up,” which “tends to be
chaotic but smart,” and according to
Manber will enable space researchers on
the ISS to “hit a new sweet spot.”
The three remaining participants on
Edeen’s panel simply added to the richness
of the afternoon’s information flow. Texas
A&M research professor Ray Askew,
pointing to BioServe as a successful
outgrowth of the Reagan-era NASA
program to nurture Centers for the
Commercial Development of Space
(CCDS), observed from history that when

impediments, such as mounds of seemingly
endless paperwork and failure to stay on
schedule. Harvey Willenberg from SAIC
postulated that more companies will be
interested in using the ISS National
Laboratory if they can see a reasonable
schedule at reasonable cost with reasonable
risk. In the final presentation, Jeanne
DiFrancesco from ProOrbis discussed the
content of a 90-day independent study her
company conducted and published on 20
September 2010. This Reference Model for
the International Space Station U.S.
National Laboratory (see http://
www.nasa.gov/mission_pages/station/
research/nlab/proorbis_prt.htm), which
focuses on the ISS as an asset and the goal
of maximizing its value to the American

Anthony Ceccacci receives 2010 Victor Prather Award on behalf of
the STS-125 EVA team. (Source: AAS)
you want a company to venture into
someplace it has never been, like outer
space, but where there is a good chance of
success, seed money is necessary. The
CCDS effort succeeded to the extent it
convinced companies that funding
partnerships would help negotiate the
government bureaucracy to seek answers
in space to development problems. Askew
concluded the ISS National Laboratory has
the potential to do even more if we exercise
the willpower necessary to overcome past

Former NASA Administrator Michael Griffin receives the John F.
Kennedy Astronautics Award. (Source: AAS)

people, not simply to commercial interests,
lays out two extremely important cultural
imperatives for achieving the goal. First,
it is inappropriate and unnecessary for the
government to fund all things, because
startup organizations can create value and
become self sustaining if they match
projects to private-sector funding sources.
Second, the entire continuum of science,
from basic research to practical
application,
must
be
valued
comprehensively in an interdisciplinary

SPACE TIMES • January/February 2011

fashion. These imperatives, according to
DiFrancesco, will lead to creation of a
community of interest excited about
science in Earth orbit.
Tuesday afternoon’s second panel,
moderated by Rick Howard, NASA deputy
chief technologist, shifted the audience’s
attention from science on the ISS to
opportunities for demonstrating
technology. Howard himself described how
his office is concentrating on cross-cutting
capabilities and high technology-readinesslevel (TRL) opportunities that involve
multiple mission directorates at NASA,
another government organization, or a
commercial partner. To reduce the
paperwork burden on people, requests for
information went out in May 2010 and a

space technology forum in July set the stage
for solicitation of the first proposals under
this new approach.
Howard’s panelists elaborated on other
ways in which the ISS can help foster
technology development. Boeing
Company’s Michael Raftery next
examined challenges in two areas: better,
faster ways to get things to the ISS; and
ecosystem development on the station. He
quickly explained development of the
Software Toolkit for Ethernet Lab-Like
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Several hundred leaders in space and science met in Cape Canaveral, Florida for the national
conference of the American Astronautical Society. (Source: NASA/Jim Grossman)
Architecture (STELLA) and Lean
EXPRESS payload processing, before
turning to the importance of “harvesting”
lessons learned from building the ISS
ecosystems to make “incremental
improvements” for going to Mars. NASA’s
Benjamin Neumann, speaking about how
to protect and ensure the survival of future
long-duration space travelers through
technology
development
and
demonstrations on the ISS, pointed to
environmental monitoring for spacecraft,
fire-detection work over the past 20 years,
and cooperative development of Robonaut
2 by NASA and General Motors (see http:/
/robonaut.jsc.nasa.gov/default.asp). He
briefly mentioned that if we expect to
mount a human expedition to Mars, we
must apply knowledge from the physical
sciences to achieve an order-of-magnitude
reduction in spacecraft mass. To close the
session, NASA’s Jason Crusan defined the
ISS as an operational, acquisition, and
technology test bed—three test beds in
one—and encouraged the audience to think
broadly about multiple pathways across all
three areas of testing.
The first day concluded in the Pavilion
with the Honors and Awards Reception. All
seven crew members on the STS-131
Shuttle mission, the thirty-third to the ISS,
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shared the Flight Achievement Award. For
their final servicing of the Hubble Space
Telescope in May 2009, the STS-125 EVA
team received the Victor A. Prather Award.
The Industrial Leadership Award went to
Clayton Mowry, president of Arianespace.
Patti Grace Smith, who has played leading
roles for 25 years in government and as a
private consultant to foster commercial
space transportation, earned the Lloyd V.
Berkner Award. Former NASA
administrator Michael D. Griffin merited
the John F. Kennedy Astronautics Award,
and retired Air Force Brigadier General
Duane W. Deal accepted the Military
Astronautics Award. The Melbourne W.
Boynton Award went to physician and
former astronaut James P. Bagian in
recognition of his contributions to the
biomedical aspects of spaceflight, and JPL
associate director Firouz Naderi earned the
W. Randolph Lovelace II Award for his
outstanding contributions to space science
and technology. Astrophysicist Donald J.
Kessler received the Dirk Brouwer Award.
Three individuals—Bruce A. Conway, I.
Michael Ross, and James D. Turner—were
named as 2010 AAS Fellows.
For the first time, the Eugene M. Emme
Astronautical Literature Award expanded
from a traditionally adult category to

recognize inspirational work in two
“junior” categories—young adult and
children. The AAS specifically created the
latter categories, because it understands the
importance of good literature to the
inspiration and education of K-12 students,
many of whom ultimately might find
careers tied to astronautics. First-time
author Jay Gallentine accepted the Emme
Award for Ambassadors from Earth:
Pioneering Explorations with Unmanned
Spacecraft. Brian Fies became the first
Junior Emme Award recipient in the Young
Adult Category for writing Whatever
Happened to the World of Tomorrow, and
Eric Braun earned the Junior Emme Award
in the Children’s Category for If I Were an
Astronaut (Dream Big).
Conferees reassembled on Wednesday
morning to hear Janet Petro, Kennedy
Space Center (KSC) deputy director since
April 2007, deliver a high-level overview
of KSC’s role regarding the ISS.
Reminding listeners that NASA marked 2
November 2010, the decadal anniversary
of human presence on the station, by
announcing a “sweeping transformation”
of its ISS website, Petro echoed earlier
speakers by describing the ISS as “one of
the most exceptional engineering triumphs
of our lifetime.” She touted the role played
by the three-story, 457,000 square-foot
Space Station Processing Facility at KSC
and projected the center’s future role in
supporting resupply missions on various
kinds of launchers.
Wednesday’s first panel examined the
scope of and opportunities for R&D on the
space station. Moderator Rod Jones,
manager of the ISS payloads office at JSC,
introduced Elizabeth R. (Betsy) Cantwell,
co-chair of the National Research
Council’s Decadal Survey Steering
Committee. The Fiscal Year 2008 Omnibus
Appropriations Act had required NASA to
conduct a decadal survey on life and
physical sciences in low and microgravity
environments, then build an integrated
portfolio on what should be done going
forward, considering cost and budget
estimates. Although she could not comment
on some aspects of the final report, which
would not be released until April–May
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2011, Cantwell managed to convey
substantial details from the interim report.
She explained how 90 scientists on 7 panels
reviewed 130 white papers and conducted
6 town-hall meetings to reach a consensus.
In considering what would make a healthy
research enterprise for the next decade, the
investigators kept in mind three key
concepts: (1) translational research, which
aims overtly to remove obstacles to basic
science and complex applications and to
expedite overtly the practical application
of scientific discoveries; (2) research
infrastructure, which views the ISS as
providing unique capabilities vital to
answering many of the most important
research questions detailed in the decadal
survey; and (3) strengthening the research
enterprise, which has dwindled markedly
due to budget reductions since 2002. This
strengthening would include announcing
research opportunities aimed at meeting
high-priority, mission-oriented goals;
encouraging highly innovative grant
applications; targeting team-driven
research by investigators with
complementary interests. The final survey
report will contain an integrated,
prioritized list of near-term research
opportunities on the ISS, one that will be
adaptable to budget or policy changes as
they occur.

The remaining presenters on Jones’s
panel drilled deeper into how the ISS meet
worldwide needs—through 2020. Francis
Chiaramonte, NASA program executive
for ISS research in the physical sciences,
delivered information about the capabilities
and experiments already underway, which
range from flame extinguishment and
smoke aerosol measurement on U.S. sites
to more than two dozen international
collaborative projects, such as the
composition of metallic glasses or
validation of a smaller, more accurate,
cold-atom atomic clock. As for life
sciences, Patrik Sundblad from ESA
reviewed thirteen ongoing physiology
experiments,
mostly
involving
international cooperation under ESA
management, and surveyed upcoming
projects.
Sticking to Wednesday morning’s theme
of R&D on the ISS, the second panel
featured a discussion of principal
investigators’ results. Returning as
moderator, NASA’s Julie Robinson said the
previous panel had supplied “little
digests—hits and bits” about ongoing
experimental activities aboard the space
station, but these panelists would drill
deeper. Kim de Groh from NASA’s
Goddard Research Center explained the
series of MISSE experiments to understand

Luncheon crowd at the 2010 AAS National Conference (Source: AAS)
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the effects of atomic oxygen and ultraviolet
radiation on the stability and durability of
materials in space, because degradation
can cause serious structural problems in
spacecraft. Chemical engineering professor
Peter Wayner, Jr., from Rensselaer
Polytechnic Institute, described the
constrained vapor bubble (CVB) project
for collecting data that could lead to
development of new cooling systems for
spacecraft and electronic devices.
Asserting that “good nutrition will not
make an Olympic athlete, but bad nutrition
will ruin an Olympic athlete,” Scott Smith
from NASA JSC reported that studies on
Earth and in space suggest a strong positive
correlation between the ingestion of
omega-3 fatty acids and the prevention of
muscle or bone degradation; controlled
experimentation on the ISS should prove
the correlation. Jeanne Becker, chief
science officer for Astrogenetix, Inc.,
described her company’s interest in using
the ISS to assist with development of new
vaccines and therapeutics for stopping the
spread of diseases and countering
increasingly virulent antibiotic-resistant
microbes.
With good health undoubtedly on the
minds of many conferees, they walked to
the Pavilion for lunch and an address by
Frank Culbertson. Repeating many of the
key points voiced by other speakers during
the previous day and a half, the senior vice
president of Orbital Sciences Corporation
(also a former astronaut) pointed to the
divide between the ardent enthusiasts of
spaceflight, like those working for NASA
and joining the AAS, and the general
public—especially the youngsters who
were born decades too late to watch
firsthand as humans walked on the Moon.
Although he gave no particular insights on
how to attract the average citizen’s
attention, Culbertson did advise taking our
finger off the “transmit button”
occasionally in order to listen to what the
public has to say.
After the luncheon, attendees
reassembled in the Conference Center to
hear James Stofan, NASA’s deputy
associate administrator for education,
relate how random interaction between a
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youngster and an adult passionate about
spaceflight might inspire the former to
pursue a space-related career. Stofan
outlined a “continuum pipeline” through
which NASA intends to inspire, engage,
educate, and ultimately employ youngsters.
He bemoaned, however, the well-known
STEM education problems, which result
in a “very leaky pipeline” due to lack of
interest and lack of proficiency. To confront
those problems, NASA is pursuing new
partner-driven
ISS
educational
opportunities such as the SPHERES
program that enables high school students
to design research and write software for
the station, the “Kids in Micro-g” program
for upper-elementary students, and the
CBGA Science Insert for grades K–12.
Just days before the AAS conference,
NASA and The LEGO Group announced
a partnership to promote student interest
in STEM studies by focusing on the ISS.
The Radio Amateur Satellite Corporation
(AMSAT) is working with RSC-Energia
and the Amateur Radio on ISS (ARISS)
Working Group to develop a series of
“ARISSat” satellites to host 4–5 student
experiments. Stofan briefly mentioned
other programs, like High Schools United
with NASA to Create Hardware
(HUNCH), Earth Knowledge Acquired by
Middle School Students (EarthKAM), or
Education Payload Operations (EPO). As
a bottom line, NASA’s National
Laboratory Education Project seeks
partners to help build a portfolio of STEM
education activities pertinent to the ISS.
The conference’s final panel addressed
an especially worrisome issue: supporting
ISS operations without the Space Shuttle.
Moderator Lynn Cline, NASA’s deputy
associate administrator for space
operations, who played a key role in
bringing Russia into the ISS program, said
the adaptability and flexibility that got us
to this point will be needed to get us through
the post-Shuttle era on the ISS. Jeff Arend,
NASA JSC program integration manager,
haracterized the ISS logistics strategy in
the Shuttle era as “return and refurbish”
compared to “spares replenishment” in the
post-Shuttle era. Prepositioning of key
hardware items and consumables at dozens
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of locations, internal and external to the
ISS, will allow for more science-related
cargo capability on post-Shuttle vehicles—
ESA’s Automated Transfer Vehicle (ATV),
JAXA’s H-II Transfer Vehicle (HTV), and
RSA’s Soyuz/Progress. Given the
experience and knowledge gained in
supporting ISS crews during the assembly
process, Arend expressed confidence in the
partners’ ability to operate and make full
use of the station for research purposes
through the year 2020.
Other panelists gave equally optimistic
projections for ISS support in the postShuttle era. Therese Thrift, program
director for Lockheed Martin’s cargo
mission contract (CTC), described how her
company provided logistical services to
move any cargo on any vehicle, on time
and safely, to or from the ISS. Placing
particular emphasis on the preparation,
packaging, and delivery of pressurized
cargo, she tallied 231 shipments totaling
38,481 items already handled under the
CTC. Furthermore, she explained how
CTC engineering services ensure safe
containerization—racks, straps, bags,
labeling, and specially designed foam
packing—and how packing and shipping
processes are being transformed to
minimize the processing time between a
provider’s delivery of the cargo and
Lockheed’s shipment to the launch site. The
shipment challenges tend to be more from
a ground-transportation perspective, she
observed, and are often caused by natural
disasters or terrorist threats. Thrift said
reliance on drawings and imagery is
replacing the last-minute, face-to-face
reviews of the past that had a higher
probability of causing delays in flight.
Looking at the transportation strategy
during 2011–2015, Ford Dillon, deputy
manager for ISS transportation integration,
pointed to NASA’s award in December
2008 of two commercial resupply services
(CRS) contracts: using KSC as a launch
site, SpaceX committed to 12 pressurized
and unpressurized “upmass” and return
missions; and, using Wallops Mid-Atlantic
Regional Spaceport (MARS), Orbital
Sciences contracted to perform 8
pressurized and disposal missions. Six of

the 20 CRS missions—4 SpaceX and 2
Orbital Sciences—were in progress as of
mid-November 2010, with the first launch
scheduled for December 2011. Dillon
stressed that a successful demonstration
and stability of launch windows will be
critical for fulfillment of CRS mission
objectives.
Senior leaders from SpaceX and Orbital
Sciences cast more light on the capabilities,
plans, and visions of their respective
companies. Ken Bowersox, vice president
of mission assurance and astronaut safety
for SpaceX, explained how his company
is “committed to providing the safest, most
reliable and economical access” to the ISS.
A series of three Commercial Orbital
Transportation Services (COTS) flights
will demonstrate that the SpaceX Dragon
spacecraft can deliver commercial cargo
to, and return materials from, the space
station, but coordination of activities and
verifications required by the ISS program
represent the “long pole” in this
demonstration activity. Nonetheless,
Bowersox confidently predicted SpaceX
would meet both its near-term goal of
reliable, safe cargo delivery to the ISS and
its long-term goal of transitioning Dragon
to a crew-transport vehicle. (UPDATE:
SpaceX’s first COTS demonstration flight
occurred successfully on 8 December
2010).
Orbital’s Frank Culbertson recalled that
NASA contracted with his company in
February 2008 for a single COTS
demonstration mission, which will involve
launching a Cygnus Visiting Vehicle on a
Taurus II from Wallops. Just prior to the
AAS conference, a ribbon cutting was held
at Orbital’s mission control center in
Dulles, Virginia. In Culbertson’s opinion,
the biggest challenge is building up the
infrastructure—facilities for cargo
processing, payload fueling, horizontal
integration, pad loading, and liquid
fueling—at the Wallops complex, but he
anticipates everything will be ready in time
for the first Cygnus demonstration launch
in 2011.
The last panelist, Edward Mango,
director of the Commercial Space
Transportation Planning Office at KSC,
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The International Space Station is photographed by an STS-132 crew member on space shuttle Atlantis as the shuttle approaches the station
during rendezvous and docking operations on May 16, 2010. (Source: NASA)
updated everyone on the current status of
“commercial crew” planning. He
emphasized two goals, in prioritized order:
(1) provision of safe, reliable, costeffective means of getting to the ISS; and
(2) creation of the capability to have a
marketplace in low-Earth orbit for science,
engineering, and research. Mango likened
NASA’s Commercial Crew Development
(CCDev) program to a season of football.
Pre-season was CCDev1, in which NASA
awarded contracts to five companies—
Blue Origin, Boeing, Paragon Space
Development Corporation, Sierra Nevada
Corporation, and United Launch
Alliance—in February 2010 to begin
developing crew transport concepts and
technology demonstrations. Under
CCDev2 in October 2010, which Mango
compared to regular season, NASA sought

proposals either on new concepts or on
maturing the design and development of
elements such as launch vehicles or
spacecraft. The “post-season” for the
CCDev program will be demonstration of
a complete system to ensure the
commercial-government team really can
get over the hurdles—cost, technical, and
schedule risks—and fulfill its intention to
fly by 2015–2016.
To close the 2010 AAS National
Conference, mission controllers in Houston
established a direct communications link
between the ISS and conferees in Cape
Canaveral. Expedition 25 crew members
Scott Kelly, Douglas Wheelock, and
Shannon Walker spoke briefly about the
130 flight-specific experiments currently
running on the station’s various laboratory
modules. “We’re doing what we can to
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keep the science rolling,” declared Kelly,
who added, “We’re keeping the science
alive, and the principal investigators on the
ground keep us hopping every day.” The
crew knows they are working “on the
leading edge of exciting science and a new
era.” With those remarks reverberating
through their minds, departing conferees
could not help but reflect on all the
stimulating discussion of the previous two
days and speculate on prospects for using
the ISS to discover a “killer app” or two
during the next decade.

Rick W. Sturdevant is Deputy Command
Historian, HQ Air Force Space
Command, and a member of the AAS
History Committee.
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Student authors are invited to submit an abstract regarding an original, unpublished paper that has not been submitted in any other
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·
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Search for Extra-Terrestrial Intelligence (SETI).
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11:59:59 pm ET on March 2, 2011.

"

"

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.

18

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

SPACE TIMES • January/February 2011

UPCOMING EVENTS

AAS Events Schedule

AAS Corporate Members

March 15-17, 2011
Space, Propulsion & Energy Sciences International
Forum
University of Maryland
College Park, Maryland
www.ias-spes.org/SPESIF.html

Aerojet
The Aerospace Corporation
Air Force Institute of Technology
a.i. solutions, inc.
Analytical Graphics, Inc.
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Applied Physics Laboratory / JHU
Arianespace
Auburn University
Ball Aerospace & Technologies Corp.
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Texas A&M University
United Launch Alliance
Univelt, Inc.
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March 29-31, 2011
49th Robert H. Goddard Memorial Symposium
“NASA: More Than You Imagine”
Greenbelt Marriott
Greenbelt, Maryland
www.astronautical.org
April 4-6, 2011
International Symposium on Asteroid Mitigation &
Exploration
Texas A&M University
College Station, Texas
www.aeweb.tamu.edu/isam/index.php
June 10-12, 2011
Student CanSat Competition
Abilene, Texas
www.cansatcompetition.com
July 31-August 4, 2011
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49TH ROBERT H. GODDARD MEMORIAL SYMPOSIUM

Tuesday, March 29
6:00

Administrator for Public Outreach,
NASA Headquarters

Evening Networking Reception /
Symposium Warm-up

Panelists:
- Douglas Cooke, Associate Administrator for
Exploration Systems
- William Gerstenmaier, Associate Administrator for
Space Operations
- Jaiwon Shin, Associate Administrator for
Aeronautics Research invited
- Charles Gay, Deputy Associate Administrator for
Science
- Woodrow Wilson, Associate Administrator for
Mission Support

Annapolis Room

Wednesday, March 30
7:30

Registration Opens / Continental Breakfast
Sponsored by Honeywell

8:30

Welcome and Announcements Salons A-B-C
- 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
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NASA Headquarters Associate
Administrators
Moderator: Alan Ladwig, Deputy Associate

12:00 Awards Luncheon Salons A-B-C
Guest Speaker: Rep. Ralph M. Hall, R-TX,
Chair of the House Science and Technology
Committee invited

1:30

How We Got Where We Are: 40 Years of
Planning...
Roger Launius, Senior Curator, Division of
Space History, National Air and Space Museum,
Smithsonian Institution

SPACE TIMES • January/February 2011

2:00

Yuri’s 50th Anniversary and the Future of
Human Spaceflight
Moderator: Walt Faulconer, President,

Veteran Astronaut
- Michael A’Hearn, Distinguished University
Professor, CMPS-Astronomy, University of
Maryland
- William Murtagh, Program Coordinator, NOAA
Space Weather Prediction Center
- Michael Hesse, Director, Community Coordinate
Modeling Center, NASA GSFC

Strategic Space Solutions, LLC

Panelists:

3:30
3:45

- Laurie A. Leshin, Deputy Associate Administrator
for Exploration Systems, NASA Headquarters
- Cleon Lacefield, Vice President and Orion Program
Manager, Lockheed Martin Space Systems
- David Mindell, Professor of Aeronautics and
Astronautics, MIT
- Buzz Aldrin, Astronaut, Gemini 12 and Apollo 11
Break Sponsored by Honeywell

11:30 Luncheon Salons B-C-D
Guest Speaker: David Neyland, Director,
Tactical Technology Office, Defense Advanced
Research Projects Agency (DARPA)

1:30

NASA’s Three Chiefs – Operations
and Research
Moderator: Warren Ferster, Editor-in-Chief,

International Development, Swedish Space
Corporation

Panelists:

Space News

- Mary Kicza, Assistant Administrator for Satellite
and Information Services, NOAA invited
- William Brinkman, Director, Office of Science,
DOE
- Andreas Diekmann, Head, Washington Office,
European Space Agency
- William Smith, President, Association of
Universities for Research in Astronomy (AURA)

Panelists:
- Bobby Braun, Chief Technologist, NASA
Headquarters
- Michael Ryschkewitsch, Chief Engineer,
NASA Headquarters
- Waleed Abdalati, Chief Scientist, NASA
Headquarters

5:15

Closing Remarks
Charles Elachi, Director, Jet Propulsion Laboratory
and Vice President, California Institute of
Technology; recipient of the 2011 Carl Sagan
Memorial Award

5:45

3:00
3:30

Annapolis Room
Sponsored by Northrop Grumman

Panelists:
- Philip McAlister, Special Assistant to the Associate
Administrator for Exploration Systems,
NASA Headquarters
- Bretton Alexander, President, Commercial
Spaceflight Federation
- Marion C. Blakey, President and CEO, Aerospace
Industries Association invited
- Ken Davidian, Director of Research, Office of the
Chief Engineer, Office of Commercial Space
Transportation, FAA

Registration Opens / Continental Breakfast
Introduction of Keynote Speaker
Salons A-B-C

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

9:05

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

9:45

Protecting Our Home
Moderator: Christyl Johnson, Associate
Director, NASA GSFC

Commercial Spaceflight to LEO
Moderator: Robert Dickman, Executive
Director The American Institute of
Aeronautics and Astronautics (AIAA)

Networking Reception

Sponsored by JHU/Applied Physics Laboratory

9:00

Break
Sponsored by JHU/Applied Physics Laboratory

Thursday, March 31
8:00

Partnerships That Matter
Moderator: Joe Rothenberg, Senior Vice President

5:15

Wrap-up and Final Thoughts
Robert Burke, Vice President, Civil and
Military Systems, Northrop Grumman
Aerospace Systems invited

5:30

Closing Reception

Salons C-D

Panelists:
- Tom Jones, Senior Research Scientist, Florida
Institute for Human & Macine Cognition;
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NOTES ON A NEW BOOK

Revolutionary Atmosphere: The Story of the Altitude
Wind Tunnel and the Space Power Chambers
Reviewed by Gideon Marcus
Revolutionary Atmosphere: The Story
of the Altitude Wind Tunnel and the Space
Power Chambers, by Robert S. Arrighi.
414 pages. ISBN: 978-0-16-085641-9.
$44.00 (hardback).
Revolutionary Atmosphere by Robert
S. Arrighi is the latest in NASA’s Special
Publications historical series. It is a
complete (if brief) chronological overview
of the Atmospheric Wind Tunnel (AWT)
at NASA’s Glenn Research Center
(formerly the NASA Lewis Research
Center) from its inception in World War
II, through its conversion to a giant vacuum
chamber during the height of the Space
Race, to its ignominious end after over
thirty years of inactivity.
Arrighi begins his narrative with a
history of wind tunnels and general aviation
developments up to World War II, and how
that global conflict spurred the
development of AWT, an achievement
“requiring more engineering man-hours
than the Boulder Dam.” The AWT was a
huge structure used for testing some of the
most important engines and aircraft. The
B-29 heavy bomber and the P-59,
America’s first jet fighter, were the AWT’s
original “customers.” Throughout the
1940s and 1950s, a host of new turbojet
engines, including the prolific J57, were
tested at the AWT. Several missiles were
also put through their paces at the AWT.
Fans of the manned space program will
be interested in the chapters devoted to the
three-axis spin simulator, the dreaded
MASTIF (Multiple-Axis Space Test
Inertial Facility), installed at the AWT in
the late 1950s to analyze how astronauts
would physically react to a disastrous
tumble. Anecdotes from the engineers and
astronauts bring to life what a horrible
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experience it must have been to be tested
on that device. Arrighi also describes the
testing of the Mercury escape tower as well
as “Big Joe,” a Mercury capsule mock-up
designed for Atlas booster tests.
In the early 1960s, the AWT was
converted into the Space Power Chamber
(SPC) – a massive vacuum chamber built
to test space components in orbital and high
atmospheric conditions. Arrighi’s work
covers the development and testing of two
of Lewis’ most important home-grown
projects: the Agena and Centaur restartable liquid fuel engines which
propelled spacecraft to the moon and
beyond. Much space is devoted to the
history of projects which were tested in the
SPC (Ranger, Surveyor, Orbiting
Astronomical Observatory (OAO)). This
is the weakest section of the book, as it
appears there simply wasn’t much source
material directly dealing with the SPC.
These chapters largely contain historical
information regarding the projects rather
than the facility itself.
The final section of the book describes
the thirty years, since 1975, during which
the AWT/SPC remained unused. Once the
largest, most advanced wind tunnel in the
world, the huge facility had been reduced
to, by turns, a garage for electric cars, a
museum filled with exhibits showcasing
Lewis Center’s accomplishments, and
storage for random junk. Despite a number
of plans to revert and refurbish the facility
into a state-of-the-art wind tunnel,
declining budgets and a perceived surfeit
of wind tunnel facilities led to the AWT’s
demolition in 2009.
Arrighi has amassed quite a collection
of images, which he presents to good effect
in several galleries throughout the book.
Arrighi also incorporates excerpts from a

number of interviews providing first-hand
color to his narrative. Each chapter is well
cited with endnotes, and the book contains
an excellent index as well as a
comprehensive image list. Revolutionary
Atmosphere is a broad, if not overly deep,
overview of the AWT/SPC written in a
terse, readable style, accessible to the
layman. It is one of the very few histories
devoted to a facility (as opposed to a
research center or project). At the same
time, it is also tangentially a history of the
Lewis Research Center and something of
a biography for its long-time head, Abe
Silverstein. For the more technically
minded, those looking for a more in-depth
account on the day-to-day activities or
more of the engineering side of things, this
volume will leave the appetite whetted but
not satisfied.
Gideon Marcus has been an AAS
History Committee member since 2007.
His primary field of interest is the early
unmanned American space program.
He lives in San Diego, California.
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