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PRESIDENT’S MESSAGE

Happy New Year!
By the time you receive this, 2008 will be over, and 2009 will be just beginning. I want to
take this opportunity to reflect on the Society’s accomplishments this past year and some of our
challenges for the future.
After an ambitious start in January at our Executive Committee offsite, we embarked on an
effort to grow the society and put it on a more robust footing with more activities and more solid
finances. In October, we added an additional major event in conjunction with the Huntsville
National Space Club, the Von Braun Memorial Symposium, which was successful. We sponsored
a reception at the Goddard Visitor Center and had our usual complement of first-class technical committee meetings, the annual
meeting in Pasadena and our Goddard Symposium in Greenbelt. We also improved our web presence, redesigned our web site, and
made more of our conference presentations available online. In 2009, we will be moving The Journal of the Astronautical Sciences
online, providing expanded opportunities for both authors and readers.
Institutionally, we created a new position, the Vice President for Strategic Communications and Outreach, to give the Society
greater visibility. We also revised our bylaws to allow for longer officer terms in order to provide adequate time for officers to “get
their bearings” and accomplish more during their tenure while improving leadership continuity. The International Programs Committee
continued its tradition of hosting selected events of interest, while the History Committee added new members and published more
issues of the Explorer newsletter, now posted on the web site.
All of these accomplishments notwithstanding, we have yet to crack the toughest challenge of all – growing our membership. I am
repeatedly amazed at the quality of our offerings – something I have heard innumerable times from attendees at our conferences and
other events. Yet we remain small – about 1,200 to 1,300 individual members, a level of membership that has persisted over the past
two decades. Corporate and institutional membership is healthy, but we need to convince more companies in the space business to
sign up – especially newer space firms since some of these will become the space leaders of the future.
As a Society geared towards networking and relationship building among space stakeholders, growing too large isn’t something
I believe any of us aspire to. The intimacy of our events, the ability to interact with key space decision makers in a relaxed setting –
all of these make our Society unique. That being said, the future well-being of AAS requires some growth to assure its continued
vitality and impact within the space community. I strongly encourage members to become more involved in a number of ways.
- Encourage others (individuals or institutions/companies) to join AAS and become active. There are several active committees
that you can join, and we are especially keen to grow our presence outside of the Washington, DC area. If a few individual members
have an interest in organizing a local chapter, please contact AAS Executive Director Jim Kirkpatrick for assistance and resources.
- Consider attending, or better yet help organize, one of our annual meetings, such as the Goddard Symposium, the new Von Braun
Symposium in Huntsville, or the annual meeting (which will be in Houston in 2009). These planning committees are staffed by a
wide range of volunteers and provide great networking opportunities.
- Consider submitting an article for publication in Space Times or The Journal of the Astronautical Sciences. We welcome your
input and fresh perspectives.
- Finally, give us your suggestions on how to improve the Society and make its activities more relevant to you as a member. The
Executive Committee will have another offsite meeting in late January to focus on the year ahead. Your input will be an invaluable
addition to this effort; please provide this to us at aas@astronautical.org.
On behalf of myself and the rest of the AAS leadership team, thanks for your continued membership and involvement. We look
forward to working together to make AAS even more vital in the space community in the year ahead.

Frank A. Slazer
digaslaze@mac.com

ON THE COVER
FRONT: On September 28, 2008, SpaceX successfully launched its first Falcon 1 launch vehicle, designed and manufactured from the ground
up. This became the first privately-developed liquid fuel rocket to orbit the Earth. (Source: SpaceX)
BACK: The Space Shuttle Endeavour flies over the Clear Lake, Texas area and NASA’s Johnson Space Center on its way from Edwards Air
Force Base in California to the Kennedy Space Center in Florida. (Source: NASA)
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Advancing the Frontiers of Space Exploration
set sail on this new sea because there is new knowledge to be
gained . . . and used for the progress of all people.”
THE CHALLENGE

During his presidential campaign, President-Elect Barack Obama
spoke about space in a town-hall meeting in Titusville, Florida. (Source:
BarackObama.com)
“When I was growing up, NASA united Americans to a
common purpose and inspired the world with accomplishments
we are still proud of. Today, NASA is an organization that impacts
many facets of American life. I believe NASA needs an
inspirational vision for the 21st Century. My vision will build
on the great goals set forth in recent years, to maintain a robust
program of human space exploration and ensure the fulfillment
of NASA’s mission. Together, we can ensure that NASA again
reflects all that is best about our country and continue our nation’s
preeminence in space.” — Barack Obama

A ROBUST AND BALANCED PROGRAM OF SPACE
EXPLORATION AND SCIENTIFIC DISCOVERY
Over the past 50 years our civilian space program has
embodied the adventurous spirit that lifted this nation to greatness
and inspired people around the world. At the same time, America’s
leadership in space has provided the United States with a
scientific and economic edge. Barack Obama believes the United
States should maintain its international leadership in space while
at the same time inspiring a new generation of Americans to
dream beyond the horizon. Barack Obama believes that what
President Kennedy said about space more than 45 years ago
remains valid today: “The exploration of space will go ahead,
whether we join in it or not, and it is one of the great adventures
of all time, and no nation which expects to be the leader of other
nations can expect to stay behind in the race for space. . . . We
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Historically, the U.S. space program has inspired people the
world over with its feats on behalf of all humankind. This
leadership can continue; indeed, the Bush administration set an
ambitious agenda for the National Aeronautics and Space
Administration (NASA), but has since failed to provide adequate
funding or leadership to move forward with that agenda. As a
result, key programs have suffered. Poor planning and inadequate
funding are leading to at least a five-year gap after the retirement
of the Space Shuttle. During those years, the United States will
have to depend on foreign rockets and spacecraft to send
Americans to orbit. NASA has had to slash its research budget,
including its aeronautical research, its programs to study climate
change, microgravity research that can yield new technologies,
and even the robotic exploration of the outer solar system and
the universe beyond. Many other countries are moving forward
in space; the United States cannot afford to fall behind.
A COMPREHENSIVE VISION
As president, Barack Obama will establish a robust and
balanced civilian space program. His NASA not only will inspire
the world with both human and robotic space exploration, but
also will again lead in confronting the challenges we face here
on Earth, including global climate change, energy independence,
and aeronautics research. In achieving this vision, Obama will
reach out to include international partners and to engage the
private sector to amplify NASA’s reach. Obama believes that a
revitalized NASA can help America maintain its innovation edge
and contribute to American economic growth.
There is currently no organizational authority in the Federal
government with a sufficiently broad mandate to oversee a
comprehensive and integrated strategy and policy dealing with
all aspects of the government’s space-related programs, including
those being managed by NASA, the Department of Defense, the
National Reconnaissance Office, the Commerce Department, the
Transportation Department, and other federal agencies. This
wasn’t always the case. Between 1958 and 1973, the National
Aeronautics and Space Council oversaw the entire space arena
for four presidents; the Council was briefly revived from 1989
to 1992. Barack Obama will re-establish this Council reporting
to the president. It will oversee and coordinate civilian, military,
commercial and national security space activities. It will solicit
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public participation, engage the international community, and
work toward a 21st century vision of space that constantly pushes
the envelope on new technologies as it pursues a balanced national
portfolio that expands our reach into the heavens and improves
life here on Earth.
SPACE SCIENCE AND EXPLORATION
Closing the Gap
Since 1981, the Space Shuttle has been NASA’s workhorse.
Its retirement will leave NASA without human spaceflight
capability until the first elements of the Constellation program
are operational, some five years later. This gap between the
retirement of the Space Shuttle and the entry into service of its
replacement is a serious concern. Barack Obama is committed
to making the necessary investments to ensure we close this gap
as much as is technically feasible and to minimize reliance on
foreign space capabilities. He also will work with the space
industry to ensure retention of workforce and technical
capabilities during the transition from the shuttle to its successor.
• Retaining Options for Additional Shuttle Flights: Barack
Obama supports Congressional efforts to add at least one
additional Space Shuttle flight to fly a valuable mission and to
keep the workforce engaged. He will work to ensure there is
adequate funding to support that additional flight so that it does
not interfere with developing the Shuttle’s successor.
• Speeding the Next-Generation Vehicle: Obama will expedite
the development of the Shuttle’s successor systems for carrying
Americans to space so we can minimize the gap. This will be
difficult; underfunding by the Bush administration has left NASA
with limited flexibility to accelerate the development of the new
systems.
• Using the Private Sector: Obama will stimulate efforts
within the private sector to develop and demonstrate spaceflight
capabilities. NASA’s Commercial Orbital Transportation
Services is a good model of government/industry collaboration.
• Working with International Allies: Obama will enlist
international partners to provide International Space Station (ISS)
cargo re-supply and eventually alternate means for sending crews
to the ISS.
Completing and Enhancing the International Space Station
The International Space Station is an outstanding example of
what can be accomplished through international cooperation.
Though we have spent billions to build the station, the
microgravity research it was intended to facilitate has fallen
victim to funding cuts. Barack Obama would ensure that NASA
and other federal agencies are fully utilizing the ISS to conduct
research that can help address global challenges such as public
health and energy independence and can develop technologies
that can provide economic benefits to Earth. Obama also will
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enable research on the ISS to support long-term human
exploration and planetary research needs.
• Partnering to Enhance the Potential of the ISS: Barack
Obama will enlist other Federal agencies, industry and academia
to develop innovative scientific and technological research
projects on the ISS.
• Enabling Human Exploration: Obama will use the ISS for
fundamental biological and physical research to understand the
effects of long-term space travel on human health and to test
emerging technologies to enable such travel.
• Enhancing International Cooperation: The ISS has been a
model for international cooperation to achieve peaceful objectives
in space, helping develop positive relations with Russia during
the 1990s. America must take the next step and use the ISS as a
strategic tool in diplomatic relations with nontraditional partners.
• Retaining Options for Extended Operations: Barack Obama
will consider options to extend ISS operations beyond 2016. After
investing so much in developing the ISS, it would be a shame
not to utilize it to the fullest possible extent.

Camouflaged by a massive array of Space Station hardware is
astronaut Steve Bowen. The STS-126 mission specialist participated
in the mission’s third scheduled session of extravehicular activity as
construction and maintenance continued on the International Space
Station. (Source: NASA)
Embracing Human Space Exploration
Human spaceflight is important to America’s political,
economic, technological, and scientific leadership. Barack
Obama will support renewed human exploration beyond low earth
orbit. He endorses the goal of sending human missions to the
Moon by 2020, as a precursor in an orderly progression to
missions to more distant destinations, including Mars.
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• Continuing Research and Development Investments to
Support Future Missions: Barack Obama will support a robust
research and technology development program that addresses
the long-term needs for future human and robotic missions. He
supports a funding goal that maintains at least 10 percent of the
total exploration systems budget for research and development.
• Drawing in International Partners: Obama will encourage
a cooperative framework for the conduct of a long-term and
sustainable international exploration initiative. This will enable
the United States to leverage its resources and to use space
exploration as a tool of global diplomacy. As this framework is
developed, Obama will continue NASA’s architecture studies
and advanced planning to ensure the American space workforce
remains engaged and that America can lead the world to long-

cutting themes and the recommended new missions established
by the decadal survey of the National Research Council.
• Leveraging Robotic Capabilities to Explore the Solar
System: Obama supports increased investment in research, data
analysis, and technology development across the full suite of
exploration missions including the Mars Sample Return mission
and future missions to the Moon, asteroids, Lagrange points, the
outer Solar System, and other destinations.
• Supporting Space-Based Observatories: Platforms like the
Hubble Space Telescope, the Chandra X-Ray Observatory, the
Gamma Ray Observatory, and the Spitzer Space Telescope have
yielded some of the greatest scientific discoveries of the last
century. Obama is committed to a bold new set of such platforms
and programs to expand our knowledge of the cosmos.
EARTH-ORIENTED RESEARCH
Studying the Earth and Monitoring Climate Change
Understanding how Earth supports life and how human
activities affect its ability to do so is one of the greatest challenges
facing humanity. Because of decades of investment in research
satellites, scientists now better understand and can better predict
natural phenomena such as hurricanes and weather patterns.
However, many of our current monitoring and research satellites
are expected to end their operational life between now and 2026.
Given the urgency of climate-related monitoring, and considering
the time required to design, develop, and deploy Earth observation
satellite systems, the Obama administration will lean forward to
deploy a global climate change research and monitoring system
that will work for decades to come. The recommendations in the
recent National Research Council decadal survey on Earth
observations from space will guide his priorities in this regard.

Earth based observations, like those provided by the Sea-viewing Wide
Field of View Sensor, help scientists understand the importance of
climate change on Earth. The dark regions within the white Arctic map
represent regions of open water in 2007 which were ice-covered in
2006. For as long as measurements have been available, much of
this area has never been ice-free. (Source: NASA/Stanford University)
term exploration of the Moon, Mars, and beyond, in a
collaborative and cost-effective way.
• Partner to Improve Basic Capabilities: Obama will evaluate
whether the private sector can safely and effectively fulfill some
of NASA’s need for lower earth orbit cargo transport.

• Stopping Political Interference: Barack Obama will
strengthen baseline climate observations and climate data records
to ensure that there are long-term and accurate climate records.
He will not use climate change research data for political
objectives.
• Supporting Global Food and Water Needs: The Global
Precipitation Measurement mission is an international effort to
improve climate, weather, and hydrological predictions through
more accurate and more frequent precipitation measurements.
Obama will work to launch this mission without further delay.
• Enhancing Earth Mapping: Obama will continue support
for the Landsat Data Continuity Mission, which allows study of
the earth’s land surfaces and provides valuable data for
agricultural, educational, scientific, and government use.
Maintaining Leadership in Aeronautics Research

Conducting Robotic Missions
Exploring our solar system and the universe beyond has helped
us address profound questions. Barack Obama supports a robust
program of robotic exploration that supports the major cross-
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A strong national program of aeronautics research and
technology contributes to the vitality of the United States
aeronautics industry, the efficiency of the U.S. air transportation
system, and the economic well-being and quality of life of our
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citizens. Barack Obama believes that Department of
Transportation, NASA, and other agencies have important roles
in assuring the best possible air transportation system and
developing related technologies that enable products and services
to compete effectively in the global marketplace.
• Supporting Fundamental Research: Barack Obama will
pursue more long-term fundamental research to reduce the risk
associated with advancing the state of the art.
• Advancing Future Transportation Needs: The Obama
administration will support aeronautics research to address
aviation safety, air traffic control, and noise reduction.
• Promoting Fuel Efficiency: Rising oil prices not only impact
motorists at the pump, they are also squeezing airlines and even
the U.S. Air Force, which spent $5.8 billion on fuel in 2006, up
from $2.8 billion in 2004. Advanced aeronautical research at
NASA could dramatically improve the fuel efficiency of military
and civilian aircraft, reducing costs for passengers and taxpayers
alike. Barack Obama will support such research.
Better Coordination with Other Federal Agencies Involved in
Space
The Department of Defense (DOD) invests heavily in space
assets to provide troops with weather, communications,
navigation, early warning, space surveillance and other

National Aeronautics and Space Council. Obama will also work
to better integrate NASA in a better coordinated national science
policy. Obama will appoint an Assistant to the President for
Science andTechnology Policy who will report directly to the
president, and be deeply involved in establishing research
priorities that reflect the nation’s needs based on the best available
advice from experts around the country.
PROMOTING INTERNATIONAL COOPERATION AND
KEEPING SPACE SECURE
Collaborating with the International Community
Space exploration must be a global effort. Barack Obama
will use space as a strategic tool of US diplomacy to strengthen
relations with allies, reduce future conflicts, and engage members
of the developing world.
• Collaborating on Exploration: The United States needs to
fully involve international partners in future exploration plans
to help reduce costs and to continue close ties with our ISS
partners. NASA has been working with 13 other space agencies
to develop a globally coordinated approach to space exploration;
Barack Obama will not only continue but intensify this effort.
Human exploration beyond low-earth orbit should be a longterm goal and investment for all space faring countries, with
America in the lead.

Ensuring an integrated and fully coordinated national space program will
be the major responsibility of the reestablished National Aeronautics and
Space Council. Obama will also work to better integrate NASA in a better
coordinated national science policy.
information critical to conducting military operations. In fiscal
year 2008 alone, DOD expects to spend over $22 billion dollars
to develop and procure satellites, launch vehicles, and other space
systems. This is more than NASA’s annual budget. The National
Reconnaissance Office operates satellites that provide
information essential to national security and global stability. In
addition, the National Oceanic and Atmospheric Administration
operates an array of weather satellites that provide billions of
dollars of benefit to the U.S. taxpayer. Barack Obama believes
that NASA can work more closely with other federal agencies to
take advantage of their expertise and technologies. This includes
sharing research and technical information as well as better
coordination of acquisition programs.
Ensuring an integrated and fully coordinated national space
program will be the major responsibility of the reestablished
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• Collaborating on Climate Change Research: Barack
Obama will expand and deepen American collaboration with
international partners on climate research, both to increase
understanding of climate challenges and to demonstrate American
leadership in this arena.
Emphasizing an International, Cooperative Approach to Space
Security
Keeping our space assets free of threats of disruption will be
an Obama priority. This is not only a military concern, but also
an issue relevant to commercial and scientific operators.
Developing an international approach to minimizing space debris,
enhancing capabilities for space situational awareness, and
managing increasingly complex space operations are important
steps towards sustaining our space operations.
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• Negotiating Agreements on “Rules of the Road”: Barack
Obama will work with other nations to develop “rules of the
road” for space to ensure all nations have a common
understanding of acceptable behavior.
• Opposing Weaponization of Space: Space assets are
increasingly important to our national security and our economy,
but they are also extremely vulnerable. China’s successful test
of an anti-satellite missile in January 2007 signaled the beginning
of a potential new arms race in space. Barack Obama opposes
the stationing of weapons in space and the development of antisatellite weapons. He believes the United States must show
leadership by engaging other nations in discussions of how best
to stop the slow slide towards a new battlefield.
• Protecting America’s Space Assets: Recognizing their
vulnerability, Obama will work to protect our assets in space by
pursuing new technologies and capabilities that allow us to avoid
attacks and recover from them quickly. The Operationally
Responsive Space program, which uses smaller, more nimble
space assets to make US systems more robust and less vulnerable
is a way to invest in this capability.
DEVELOPING NEW TECHNOLOGIES
Expanding Public/Private Partnerships to Advance Leading
Edge Technologies
The commercial space sector plays an essential role in the
lives of normal Americans, contributing more than $100 billion
to the global economy. Commercial satellites support direct-tohome television and digital audio services to over 30 million
U.S. subscribers, high-speed Internet, traffic and weather
monitoring, rapid transfer of financial data, and the imagery
essential to natural resource and city planning. Technologies
developed to meet the challenges of space exploration have found
more than 30,000 commercial uses in products ranging from
tennis shoes to medical equipment, bar codes, pacemakers and
sunglasses, to technology that makes air travel safer and more
efficient. Barack Obama knows that advanced space and
aeronautics research can help catalyze economic growth. He will
encourage public/private space technology partnerships to spur
innovation.
• Enhancing the Role of NASA as a Premier Institution of
Innovation: Engineers and scientists at NASA have developed
state-of-the-art innovations across the technological spectrum
in areas ranging from solar cells and imaging to communications
and aeronautics. Barack Obama will renew NASA’s commitment
to innovation-driving basic research that the private sector can
use to develop new products for American consumers.
• Increasing Commercialization Benefits: Obama will
promote cost sharing initiatives between government and industry
to increase the state of the art in various technical areas, such as
micro-electromechanical systems, nanotechnology, and
biotechnology. Obama will establish multi-agency programs that
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focus on rapid maturation of advanced concepts and transfer to
industry for commercialization.
• Jumpstarting Consumer Technology: Obama will expand
the use of prizes for revolutionary technical achievements that
can benefit society, and funds for joint industry/government rapidto-the consumer technology advances.
• Supporting Commercial Access to Space: Obama will
stimulate the commercial use of space and private sector
utilization of the International Space Station. He will establish
new processes and procurement goals to promote the use of
government facilities. We must unleash the genius of private
enterprise to secure the United States’ leadership in space.
• Revising Regulations for Aerospace Export Control: Some
sections of the International Traffic in Arms Regulations (ITAR)
have unduly hampered the competitiveness of domestic aerospace
industry. Outdated restrictions have cost billions of dollars to
American satellite and space hardware manufacturers as
customers have decided to purchase equipment from European
suppliers. While protecting our national security interests, Barack
Obama will direct a review of the ITAR to reevaluate restrictions
imposed on American companies, with a special focus on space
hardware that is currently restricted from commercial export.
He will also direct revisions to the licensing process to ensure
that American suppliers are competitive in the international
aerospace markets, without jeopardizing American national
security.

Shown in this composite image taken by NASA’s Chandra X-ray
Observatory, Abell 1689 is a massive cluster of galaxies located about
2.3 billion light years away which shows signs of merging activity.
(Source: X-ray: NASA/CXC/MIT/E.-H Peng et al; Optical: NASA/STScI)
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A composition of data collected from Mars spanning over 30 years. Going clockwise from the top left, Mariner 4, Viking 1, Pathfinder, Mars Global
Surveyor, Mars Odyssey, Opportunity, Mars Reconnaissance Orbiter, Phoenix Lander. (Source: NASA)
• Expanding the American Skill Base in Science and
Engineering: Barack Obama fully supports efforts to advance
new frontiers in technical areas, such as advanced structures,
power generation, communication and navigation systems, and
biomedical systems. These efforts address the requirements for
exploration, but also have high potential for technological benefits
in the private sector as well as in training the next generation of
scientists and engineers.
EDUCATING THE PUBLIC
Engaging the Public and Inspiring the Next Generation
Fifty years after Sputnik, science, math, and engineering
education in America is facing a crisis. As the National Academy
of Sciences’ Rising Above the Gathering Storm report concluded,
a “danger exists that Americans may not know enough about
science, technology or mathematics to contribute significantly
to, or fully benefit from, the knowledge-based economy that is
already taking shape around us.” Barack Obama believes that
NASA can inspire students to learn about mathematics, science
and the applications of engineering and technology.
• Establishing Educational Access to Government Programs
and R&D: Obama’s NASA will develop K-12 education
activities to translate the successes of our civil space programs,
particularly our nation’s scientific discoveries, our technology
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developments, and space exploration activities, into instructional
programs for our children.
• Inspiring Learning through Participatory Exploration:
Technology is allowing students in an American classroom to
remotely control a camera on the International Space Station
and may someday enable them to control a rover on the Moon.
This type of participatory exploration can inspire students to study
mathematics, science and engineering.
• Establishing Teacher/Researcher Fund for High Schools:
Barack Obama will support nontraditional approaches, such as
student design competitions and internet-based collaborations
to engage students and develop the next generation of scientists
and engineers.
• Increasing Opportunities for College Students: Obama will
support university programs that partner NASA, DOT, DOD
and NOAA with academia to provide hands-on training
experiences at the college level.
• Supporting Open Government Initiatives: Obama will
engage our public servants in two-way dialogs with the public
to discuss the national agenda for space, to show how their tax
dollars are being used, and to solicit feedback how to better
address the needs of the nation.
Source: Obama Presidential Campaign, September 2008
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“We Choose to Go to the Moon”: JFK and the
Race for the Moon, 1960-63
by Richard E. Collin

Space Exploration on the Eve of the Kennedy Presidency
At the time of John F. Kennedy’s election to the U.S. Presidency on November 8, 1960, the Space Age was three years old. The
Soviet Union had launched it in October 1957 with a successful orbiting of Sputnik I, an aluminum ball measuring 23 inches in
diameter and weighing 184 pounds. It was not until the following January in 1958 that the United States orbited its first satellite,
Explorer I.
Meanwhile, the Soviet Union continued its high-profile thrust into space, capturing the world’s imagination with a series of
“firsts” – orbiting the first living creature, a female dog named Laika (in Sputnik II, November 3, 1957); sending the first man-made
probe to impact another world, in this case, the Moon (Luna II, September 12, 1959); and taking the first photographs of the far side
of the Moon (Luna III, October 4, 1959).
Space, JFK, and the 1960 Campaign
A key theme in Kennedy’s race for the White House was his claim that the country’s prestige had declined under the Eisenhower
administration, principally because of its record in space.
During the campaign, Kennedy pounded hard about what he perceived as America’s failures in space. Yet he remained silent
about what he had in mind for his own program. He was not at all convinced that manned space flight should play a role in his
administration.1
As U.S. Senator from Massachusetts from 1953 to 1960, Kennedy had displayed a marked lack of interest in space. Aerospace
pioneer Dr. Charles Draper of the Massachusetts Institute of Technology remembered meeting Kennedy and his brother Robert at a
Boston restaurant a few years before the 1960 election. Draper had hoped to interest the Kennedys in space exploration. The
Kennedy brothers, said Draper, had treated his pitch with good-natured ridicule. According to Draper, JFK and RFK “could not be
convinced that all rockets were not a waste of money and space navigation even worse.”2 As Life magazine White House correspondent
Hugh Sidey observed Kennedy’s first months as President, he concluded that space was JFK’s weakest area. In Sidey’s view,
Kennedy understood less about space than any other issue when he assumed office. Said Dr. Jerome Wiesner, the President’s science
adviser, “He hadn’t thought much about it.”3
Kennedy brought to the Presidency a world view that the Western and Communist nations were in a constant struggle for advantage
with the so-called Third World emerging nations.
Once Kennedy perceived that space accomplishments played a decisive role in the competitive relationship between the Communist
and non-Communist worlds, he put aside his initially hesitant approach and embraced exploration with extraordinary enthusiasm
and articulation. It was in this geopolitical context that JFK decided in May 1961 to go before Congress and make his dramatic
announcement about sending a man to the Moon “before this decade is out.”
Spring 1961 and Events Leading Up to the Moon Speech
Kennedy was inaugurated as the 35th President of the United States on January 20, 1961. On April 12, Soviet cosmonaut Yuri
Gagarin became the first human in space, orbiting the Earth one time.4
Less than a week after Gagarin’s space spectacular came the Bay of Pigs fiasco, in which a U.S.-supported attempt to overthrow
the Cuban dictatorship of Fidel Castro was routed. Kennedy was also preparing for an early June summit meeting with Soviet leader
Nikita Khrushchev in Vienna.
Against this backdrop of pressing events, JFK turned to his Vice President, Lyndon B. Johnson, a longtime space advocate and
chairman of the newly revived and reorganized Space Council. On April 19, the President asked Johnson for recommendations on
how to accelerate the space program, following it up with a memorandum to the Vice President the next day, which included this
question:
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Do we have a chance of beating the Soviets by putting a laboratory in space, or by a trip
around the Moon, or by a rocket to land on the Moon, or by a rocket to go to the Moon and
back with a man? Is there any other space program which promises dramatic results in
which we could win?
On April 28, Johnson sent Kennedy a five and a half page memorandum which included this answer to the question about the
feasibility of sending men to the Moon:
. . . As for a manned trip around the Moon or a safe landing and return by a man to the
Moon, neither the United States nor the U.S.S.R. has such a capability at this time, so far
as we know. The Russians have had more experience with large boosters and with flights
of dogs and man. Hence they might be conceded a time advantage in circumnavigation of
the Moon and also in a manned trip to the Moon. However, with a strong effort the United
States could conceivably be first in these accomplishments by 1966 or 1967 ...5

On May 25, 1961, President John F. Kennedy
announced before a special joint session of Congress
the dramatic and ambitious goal of sending an American
safely to the Moon before the end of the decade.
(Source: Steven J. Dick/NASA History Office)

The Commitment to Go to the Moon
Armed with Johnson’s information and astronaut Alan Shepard’s successful sub-orbital flight on May 5, President Kennedy went
before the Congress May 25 and called upon the nation to commit itself “to achieving the goal, before this decade is out, of landing
a man on the Moon and returning him safely to the Earth.” Kennedy also emphasized the importance of the space race on the
perceptions of people in the Third World:
... if we are to win the battle that is going on around the world between freedom and
tyranny, if we are to win the battle for men’s minds, the dramatic achievements in space
which occurred in recent weeks should have made clear to us all, as did the Sputnik in
1957, the impact of this adventure on the minds of men everywhere who are attempting to
make a determination of which road they should take ...6
Prior to Kennedy’s speech, a debate had taken place in administration circles about whether to specify the targeted date for a lunar
landing. Budget plans were based on a 1967 goal, and the first draft of Kennedy’s speech mentioned that year specifically. However,
NASA officials, realizing the difficulty of meeting distant target dates because of their work on Project Mercury, the first program to
put Americans into space, recommended JFK generalize it by announcing an effort at a lunar landing within the decade. The
President agreed to that.
Kennedy’s decision to make the commitment was based on more than Johnson’s recommendation, Shepard’s triumphant flight and
JFK’s perception of a West-versus-Communist ideological struggle. The President had solid technological reasons for promoting the
Moon shot, also called Project Apollo. In mid-1959 NASA planners, given the responsibility of choosing a goal that would best
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utilize American potential in space, selected a manned lunar landing as their agency’s second-generation manned space flight effort.
As John Logsdon emphasizes in his comprehensive study of the Apollo Project, The Decision to Go to the Moon, “almost two years
before the Kennedy political decision to attempt a manned lunar landing program, NASA had chosen such a program on technological
grounds as the logical successor to Project Mercury ...”7
Kennedy’s Moon Commitment Draws Criticism
Critics did not accept the Kennedy administration’s argument that international and ideological rivalry demanded a multi-billion
dollar response to Soviet space spectaculars. Instead, many considered the Moon target “madness,” no more than a display of
national machismo between the U.S. and U.S.S.R.8
Former President Eisenhower also joined in the attack. In August 1962, he asked in the Saturday Evening Post, “Why the great
hurry to get to the Moon and planets?” He supported s pace research, but not a “fantastically expensive crash program.” And if
prestige was the true goal, asked Eisenhower, then “point to our industrial and agricultural productivity; why let the Communists
dictate the terms of all the contests?”9 He again lambasted Kennedy’s program in June 1963, when he called spending $40 billion to
reach the Moon “just nuts.”10
Eisenhower continued to believe the Moon commitment a major mistake long after Kennedy was dead. Astronaut Frank Borman
wrote Eisenhower about his view in June 1965 and received this reply, dated June 18:
... What I have criticized about the current space program is the concept under which it
was drastically revised and expanded just after the Bay of Pigs fiasco ... it immediately
took one single project or experiment out of a thoughtfully planned and continuing program
involving communications, meteorology, reconnaissance and future military and scientific
benefits and gave the highest priority, unfortunate in my opinion, to a race, in other words,
a stunt ...11
Kennedy used a variety of forums to answer his critics, from news conferences to public speeches. To those critical of concentration
on a lunar landing, he pointed out that it represented a broad-based scientific effort and that some 60 other unrelated projects also
comprised 25 percent of NASA’s total budget.
In the late summer of 1962, Kennedy delivered his most revealing speech on space exploration, as he explained the whys of his
policy and attempted to quiet the growing chorus of critics. He told a September 12 audience at Rice University in Houston, Texas:
. . . We set sail on this new sea because there is new knowledge to be gained, and new
rights to be won, and they must be won and used for the progress of all people. For space
science, like nuclear science, has no conscience of its own. Whether it will become a force
for good or ill depends on man, and only if the United States occupies a position of preeminence can we help decide whether this new ocean will be a sea of peace or a new,
terrifying theater of war ...
But why, some say, the Moon? Why choose this as our goal? And they may well ask why
climb the highest mountain? Why, 35 years ago, fly the Atlantic? Why does Rice play
Texas?
We choose to go to the Moon. We choose to go to the Moon in this decade and do the other
things, not because they are easy, but because they are hard, because that goal will serve to
organize and measure the best of our energies and skills, because that challenge is one that
we are unwilling to postpone, and one which we intend to win ...
It is for these reasons that I regard the decision last year to shift our efforts in space from
low to high gear as among the most important decisions that will be made during my
incumbency in the Office of the Presidency ...
The growth of our science and education will be enriched by new knowledge of our universe
and environment, by new techniques of learning and mapping and observation, by new
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tools and computers for industry, medicine, the home as well as the school. Technical
institutions, such as Rice, will reap the harvest of these gains.
And finally, the space effort itself, while still in its infancy, has already created a great
number of new companies, and tens of thousands of new jobs ... During the next five years,
the National Aeronautics and Space Administration expects to double the number of
scientists and engineers in this area, to increase its outlay for salaries and expenses to $60
million a year; to invest some $200 million in plant and laboratory facilities; and to direct
or contract for new space efforts over $1 billion from this Center in this City ...
Many years ago the great British explorer George Mallory, who was to die on Mount
Everest, was asked why did he want to climb it. He said, “Because it is there.”
Well, space is there, and we’re going to climb it, and the Moon and the planets are there,
and new hopes for knowledge and peace are there. And therefore, as we set sail, we ask
God’s blessing on the most hazardous and dangerous and greatest adventure on which man
has ever embarked.12
Kennedy Privately, Publicly Debates and Defends the Commitment
Two months later, Kennedy met with his advisors to discuss the space program. Among those at that White House meeting on
November 21, 1962 were NASA Administrator James Webb, Science Advisor Dr. Jerome Wiesner, Director of the Bureau of the
Budget David Bell and several of Webb’s chief NASA administrators.
Kennedy called the meeting because of several developments, including media reports that NASA was not devoting sufficient
attention to the Apollo lunar landing program, and whether a supplemental appropriation of $400 million to NASA’s current budget
was needed.
This meeting was recorded, but the tape was not released until August 2001. At the meeting, Kennedy made it clear how much the
Cold War rivalry with the Soviet Union was a factor in his commitment to go to the Moon. He also talked about his desire that NASA
publicly emphasize that the lunar landing initiative was its top priority:

Watching the flight of Alan Sheppard, the second human and first American in space, President
Kennedy looks on alongside his wife and Vice President Lyndon B. Johnson. (Source: JFKLibrary.org)
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… I do think … that the policy ought to be that this is the top priority program of the
Agency, and one of the two things, except for defense, the top priority of the United States
government. I think that is the position we ought to take. Now, this may not change
anything about that schedule, but at least we ought to be clear, otherwise we shouldn’t be
spending this kind of money because [author’s emphasis] I’m not that interested in space.13
Only moments before, Kennedy had said, “And the second point is the fact that the Soviet Union has made this a test of the system.
So that’s why we’re doing it.”14
In a revealing analysis of this meeting, U.S. space historian Dwayne A. Day makes the case that Kennedy’s comments:
… were perfectly consistent with his decision to establish the lunar goal in the spring of
1961. He made that decision in response to Yuri Gagarin’s April 1961 flight around Earth
and possibly – although this is less clear – in response to the humiliation he and the country
suffered at the Bay of Pigs at the same time. Apollo was a political decision to achieve a
political goal, to demonstrate the technological and organizational power of the United
States and thereby demonstrate that democratic capitalism was superior to Soviet-style
communism as a form of societal organization … as President, he viewed space as merely
an extension of political competition – and potentially cooperation – between the
superpowers. Kennedy showed no other enthusiasm about space exploration outside of
this political context.15
Publicly, Kennedy continued to vigorously defend his lunar commitment during the last year of his life. However, criticism
continued to grow in 1963. The tone was set on January 29 by The New York Times, when it questioned the wisdom of making a
manned lunar landing the top U.S. space priority. In its lead editorial that day, the Times wondered about its worth:
... The achievement of a manned lunar landing within this decade is sometimes justified on
grounds of national prestige. This argument is based on the doubtful assumption that if we
do not place a man on the Moon in this decade, Russia will get there first. But the question
remains whether the prospective gain in prestige outweighs the loss in development of
scientific and human resources in other directions ...
Whether the $20 billion (or $40 billion) race to the Moon is justified on scientific, political
or military grounds, we do not think the matter has been sufficiently explained or sufficiently
debated. We hope it will be in the present Congress.16
Conservative columnist William F. Buckley, Jr., on June 1 proposed conceding an initial lunar landing to the Soviets with the
argument, “Very well, you have reached the Moon, but meanwhile here in America, we have been trying, however clumsily, to spread
freedom and justice.”17
Just as conservatives urged Kennedy to shift space priorities to other areas, including defense, many liberals called for more of the
space funding to be allocated for social programs. Democratic Senator William Fulbright of Arkansas on June 3 urged that Project
Apollo be cancelled. Senator William Proxmire, a Wisconsin Democrat, minced no words. In a speech November 4, 1963, he
blasted Kennedy’s space program as “corporate socialism.”18
Throughout the news conferences of his last year in office, Kennedy defended his space policy. On March 21, 1963, he told
reporters, “We are expending an enormous sum of money to make sure that the Soviet Union does not dominate space. We will
continue to do it ...”19 On October 31, the President called his program “essential to the security of the United States, because ... it
isn’t a question of going to the Moon. It is a question of having the competence to master this environment ...”20 At his last news
conference, November 14, 1963, JFK noted the space program’s contribution to U.S. defense: “We spend $5 billion on space, of
which at least a good percentage has a military implication in the sense of our national security ...”21
In the Fall of 1963, the Grumman Aircraft Engineering Company, the prime contractor for the lunar module that would eventually
take men to the Moon’s surface, had a poll conducted about the Apollo Project. Most opinion leaders were skeptical about the
advantages of a lunar landing by 1970. However, among the general public almost 50 percent said they were satisfied with the space
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program and its lunar goal, and 25 percent wanted to speed up the timetable. Less than one-third thought it should be slowed down
or demoted on the list of national priorities.22
Efforts at U.S.-Soviet Cooperation in Moon Expedition
As part of an attempt to temper criticism that he was not doing enough to promote the possibilities of U.S.-Soviet cooperation in
space, Kennedy went before the United Nations on September 20, 1963 – five days before his visit to the University of North Dakota
— and proposed a joint expedition to the Moon.
After praising U.N. actions to prohibit sovereign claims in outer space, Kennedy asked:
... Why, therefore, should Man’s first flight to the Moon be a matter of national competition?
Why should the United States and the Soviet Union ...become involved in immense
duplications of research, construction and expenditure? Surely we should explore whether
the scientists and astronauts of our two countries — indeed of all the world — cannot work
together in the conquest of space, sending someday in this decade to the Moon not the
representatives of a single nation, but the representatives of all our countries.”23
Kennedy historian Arthur M. Schlesinger, Jr., in his memoir of JFK’s Presidency, A Thousand Days, writes that Kennedy had
initially made such an offer to Soviet Premier Khrushchev at their June 1961 summit meeting in Vienna, almost two and a half years
before the U.N. proposal.24
Kennedy’s last public comment on this issue came at his news conference of October 31, 1963, when he said the Soviets had not
responded to his U.N. proposal.25
However, Sergei Khrushchev, the son of the Soviet Premier, says that his father did seriously consider Kenn edy’s proposal. He
writes in Nikita Khrushchev and the Creation of a Superpower that:
The last time Father returned to this subject was in November, about a week before
Kennedy’s tragic death. He said that when Soviet ambassador Anatoly Dobrynin met with
the U.S. President (on August 26, 1963), Kennedy referred to the lunar program … and
asked Dobrynin to assure Father that his proposal to associate the lunar projects of our two
countries was a serious one and that he would like to discuss it in detail in the future. ‘I
must think about it,’ said Father pensively, adding: ‘It’s very tempting. We would save lots
of money, not to speak of everything else.’26
Kennedy’s proposal drew a mixed response in the United States. There had long been opposition in Congress about the idea of
cooperating in space with the Soviet Union. Some members feared that if it happened, the Soviets would manage to get the better of
the deal. In the Fall of 1963, both houses of Congress attached amendments to NASA’s appropriations bill for FY 1964, opposing
Kennedy’s proposal. The House amendment prohibited the use of any money for a manned lunar landing attempted in cooperation
with a Communist country. The Senate amendment was designed to bar a joint effort with any other country without the consent of
Congress.27
Kennedy continued to pursue the idea of a joint Moon mission until the very end of his Presidency. On November 12, 1963, ten
days before his death, he ordered a comprehensive Administration review of its feasibility.28
Kennedy’s Final Days in Office
In the Fall of 1963, U.S. space policy was a dominant theme in Kennedy’s public statements and activities. In addition to his
speech calling for a joint U.S.-Soviet lunar effort, he defended the rising costs of his policy. He also talked about the peaceful use of
space, dismissed rumors that the Soviets had abandoned the Moon race, and pointed out the economic advantages his space effort
was bringing the United States.
On November 16, he visited Cape Canaveral, where he examined the construction sites that would build and launch the Saturn V
that would take men to the Moon’s surface 68 months later. He also received a detailed briefing on the progress toward that goal and
reviewed models of the space hardware needed to make it a reality.
Four days later, the Senate chopped $612 million from Kennedy’s NASA budget request for FY 1964. The next day The New York
Times commented editorially about the cut, saying it raised “a serious question of whether the administration can count on the
budgetary support necessary to achieve a lunar landing by the 1969 deadline.”29
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That same day, November 21, 1963, Kennedy spoke at the dedication of the Aerospace Medical Health Center in San Antonio,
part of a three-day political swing he was making through Texas in preparation for his 1964 re-election campaign. It would be his last
extensive public statement about space, coming less than 24 hours before his assassination. Kennedy talked about his recent trip to
Cape Canaveral, where he had seen the Saturn C-I booster rocket, and was upbeat about its scheduled launch that December, when
it would carry the largest payload ever sent into space. And he reiterated his commitment to the exploration of space:
... Frank O’Connor, the Irish writer, tells in one of his books how, as a boy, he and his
friends would make their way across the countryside, and when they came to an orchard
wall that seemed too high and too doubtful to try and too difficult to permit their voyage to
continue, they took off their hats and tossed them over the wall — and then they had no
choice but to follow them.
This Nation has tossed its cap over the wall of space, and we have no choice but to follow
it. Whatever the difficulties, they will be overcome. Whatever the hazards, they must be
guarded against. With the vital support of this Aerospace Medical Center, with the help of
all those who labor in the space endeavor, and with the help and support of all Americans,
we will climb this wall with safety and with speed — and we shall then explore the wonders
on the other side.30

President Kennedy dedicating the Aerospace Medical
Health Center at San Antonio, TX, Nov. 21, 1963
(Source: Historicaldocuments.com)

Conclusion
John Kennedy’s goal of landing an American on the Moon by the end of the 1960s was not an unrealistic one, despite charges that
it was an unnecessary waste of the nation’s resources.
The Moon commitment made much sense, and looks better as time goes on. Kennedy’s move accomplished several important
things. It revived a sagging aerospace industry, bringing it back to its cutting-edge lead in international technology. It established the
permanent presence of a manned space program within the context of U.S. space exploration efforts. It established NASA once and
for all as a viable civilian space agency, strong enough to stand on its own and free of dominance by the military; and it accelerated
by many years development of equipment needed for a Moon mission, which in turn provided spinoffs on Earth that otherwise would
not have been available to consumers until years later. These included major advances in health care, the use of personal computers
and much more.
Certainly, there was a downside to Kennedy’s Apollo commitment — the massive gutting of the space bureaucracy after the goal
had been accomplished, and the thousands of personnel laid off in the wake of the project’s fallout. But it is unfair to blame Kennedy
for that.
Kennedy’s commitment to land Americans on the Moon symbolizes the best of his space policy. The goal struck a deep chord with
the American people — many remembered President Kennedy on July 20, 1969, as Neil Armstrong landed the lunar module, the
Eagle, on the surface of the Moon.
That same day, Kennedy was also remembered at his resting place in Arlington National Cemetery. A note placed on his grave, by
an unknown person, notified JFK that his dream had been realized. It read: “Mr. President, the Eagle has landed.”
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Kennedy speculated he might not live to see the Moon landing become reality. That’s according to his brother-in-law, R. Sargent
Shriver, who related the story to The Miami Herald the day Armstrong, Aldrin and Collins left for the Moon. The President, said
Shriver, had told him and other family members that “if I die before it is (accomplished), all of you here now just remember when it
happens I will be sitting up there in Heaven in a rocking chair just like this one, and I’ll have a better view of it than anybody.”31
Richard E. Collin is the Communications and Education Director of the State Historical Society of North Dakota.
Since 2000, he has taught American history, political science and communications courses at the University of
Mary in Bismarck. In the early 1990s, he was coordinating producer for NASA’s educational videoconference
series, Update for Teachers.
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CALL FOR PAPERS

ABSTRACT DEADLINE: March 9, 2009

Call for Papers
2009 AAS/AIAA Astrodynamics Specialist Conference
Renaissance Hotel
Pittsburgh, Pennsylvania
August 9-13, 2009
The 2009 Astrodynamics Specialist Conference will be held August 9 - 13, 2009, at the Renaissance Hotel in Pittsburgh, Pennsylvania.
The conference is organized by the American Astronautical Society (AAS) Space Flight Mechanics Committee and co-sponsored
by the American Institute of Aeronautics and Astronautics (AIAA) Astrodynamics Technical Committee. Papers 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
• Conjunction assessment
• 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
• History of the US space program 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
Papers will be accepted based on the quality of an extended abstract (see below), the originality of the work and ideas, and the
anticipated interest in the proposed subject. Papers that contain experimental results or current data, or report on ongoing missions,
are especially encouraged.
Final manuscripts are required before the conference. The working language for the conference is English.

SPECIAL SESSIONS
Proposals are being accepted for suitable special sessions, including panel discussions, invited sessions, workshops, mini-symposia,
and technology demonstrations. A proposal for a topical 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 invited speakers
and paper titles. Prospective session organizers should submit their proposals to the Technical Chairs.

BREAKWELL STUDENT TRAVEL AWARD
The AAS Space Flight Mechanics Technical Committee announces the John V. Breakwell Student Travel Award. This award
provides travel expenses for up to three (3) US and Canadian students presenting papers at this conference. Students wishing to
apply for this 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/.
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INFORMATION FOR AUTHORS
The official conference website is located at http://www.space-flight.org/AAS_meetings/2009_astro/2009%20astro.html, which is
accessible from the AAS website at http://www.space-flight.org/. Conference information, rules, and regulations are maintained
and updated via the web; authors should refer to the official website for the most current information.
The abstract submission deadline is March 9, 2009. Please be aware that this date has been set at the latest possible date for the
convenience of contributors and that there are no plans to defer this deadline due to the constraints of the conference planning
schedule. Should the number of submissions exceed the limited number of presentation slots, preference will be given to the
earliest submissions. Notification of acceptance will be sent via email by June 15, 2009.
To submit an abstract, use the web-based submission system accessible from the official conference website. By submitting an
abstract, the author affirms that the paper’s majority content has not been previously presented or published elsewhere. Detailed
author instructions will be sent by email after the abstract has been submitted. As part of 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.
2.
A two page extended abstract of at least 500 words, in the Portable Document File (PDF) format. The extended abstract
should provide a clear and concise statement of the problem to be addressed, an explanation of its significance, the proposed method
of solution, the results expected or obtained, and supporting tables and figures as appropriate. A list of pertinent references should
be included.
3.
A condensed abstract (100 words maximum) to be included in the printed conference program. The condensed abstract is to
be entered into the text box provided on the web page, and must avoid the use of special symbols or characters, such as Greek
letters.
Technology Transfer Warning - Technology transfer guidelines substantially extend the time required to review abstracts and
papers by private enterprises and government agencies. These reviews can require four months or more. To preclude late submissions
and paper withdrawals, it is the responsibility of the author(s) to determine the extent of necessary approvals prior to submitting an
abstract.
Visas – Applications for visas to enter the Unites States can take more than six months in some cases. Be sure to apply for a visa
well in advance of the conference.
No Paper/No Podium and No Podium/No Publication Policy - Completed manuscripts are to 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 paper format. If the
completed manuscript is not contributed on time, then it will not be presented at the conference and will not appear in the conference
proceedings. Any paper which is not presented for any reason will be considered to be withdrawn and will not appear in the
conference proceedings. Prior to presentation, the presenting author will provide the session chair with a short biographical sketch
and, if requested, a paper copy of the manuscript and presentation.
Questions concerning the submission of papers should be addressed to the technical chairs:
AAS Technical Chair
Dr. Anil V. Rao, Assistant Professor
Dept. of Mechanical and Aerospace Engineering
University of Florida, 314 MAE-A, PO Box 116250
Gainesville, FL 32611-6250
Tel: 352-392-5523
Email: anilvrao@ufl.edu

AIAA Technical Chair
Dr. T. Alan Lovell
AFRL/VSES
Building 593, Room 10
Kirtland AFB, NM 87117
Tel: 505-853-4132 (voice)
Email: thomas.lovell@kirtland.af.mil

All other questions should be directed to the General Chairs:
AAS General Chair
Dr. Ken Chan
The Aerospace Corporation
15049 Conference Center Drive
Chantilly, VA 20151
Tel: 571-307-4211
Fax: 571-307-4317
Email: kenneth.f.chan@aero.org
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AIAA General Chair
Dr. L. Alberto Cangahuala, Deputy Manager
GN&C Section, Jet Propulsion Laboratory
MS 198-326, 4800 Oak Grove Drive
Pasadena, CA 91109-8099
Tel: 818-354-3606 (voice)
Fax: 818-393-4440
Email: al.cangahuala@jpl.nasa.gov
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UPCOMING EVENTS

AAS Events Schedule
January 30-February 4, 2009
AAS Guidance and Control Conference
Beaver Run Resort and Conference Center
Breckenridge, Colorado
www.aas-rocky-mountain-section.org
February 8-12, 2009
*AAS/AIAA Space Flight Mechanics
Winter Meeting
Hilton Savannah DeSoto
Savannah, Georgia
www.space-flight.org
March 10-12, 2009
47th Robert H. Goddard Memorial
Symposium
“Sustainable Space Exploration”
Greenbelt Marriott
Greenbelt, Maryland
www.astronautical.org

May 26-29, 2009
*12th International Space Conference
of Pacific-basin Societies (ISCOPS)
Holiday Inn Select
Montreal, Canada
703-866-0020
June 12-14, 2009
*5th Student CanSat Competition
Amarillo, Texas
www.cansatcompetition.com
August 9-13, 2009
*AAS/AIAA Astrodynamics Specialist
Conference
Renaissance Pittsburgh Hotel
Pittsburgh, Pennsylvania
Abstract Deadline: March 9, 2009
www.space-flight.org
*AAS Cosponsored Meetings
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TIMES magazine, as well as reduced rates at all AAS conferences.
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AAS Corporate Members
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a.i. solutions, inc.
Analytical Graphics, Inc.
Applied Defense Solutions, Inc.
Applied Physics Laboratory / JHU
Arianespace
Auburn University
Ball Aerospace & Technologies Corp.
The Boeing Company
Braxton Technologies, Inc.
Computer Sciences Corporation
Edge Space Systems, Inc.
Embry-Riddle Aeronautical University
General Dynamics AIS
George Mason University, CAPR
Honeywell Technology Solutions, Inc.
International Space University
Jacobs Technology, Inc.
Jet Propulsion Laboratory
KinetX, Inc.

Lockheed Martin Corporation
Lunar Transportation Systems, Inc.
National Institute of Aerospace
N. Hahn & Co., Inc.
Noblis
Northrop Grumman Space Technology
Orbital Sciences Corporation
The Pennsylvania State University
Raytheon
SAIC
The Tauri Group
Technica, Inc.
Texas A&M University
United Launch Alliance
Univelt, Inc.
Universal Space Network
Universities Space Research Association
University of Florida
Utah State University / Space Dynamics Lab
Virginia Tech
Women in Aerospace

Thank you for your continued support!
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NOTES ON NEW BOOKS

Planetary Landers and Entry Probes
Reviewed by Mark Williamson
Planetary Landers and Entry Probes by
Andrew J. Ball, James R.C. Garry, Ralph
D. Lorenz, and Viktor Kerzhanovich.
Cambridge University Press, 2007. 340
pages. ISBN: 978-0-521-82002-8. $130
(hardback).
Among the most fascinating aspects of
space exploration are the possibilities of
landing a spacecraft on the surface of a
rocky planet, or entering the atmosphere
of a gas giant half the solar system away.
Naturally, many space scientists would like
to do the research firsthand, but we don’t
yet have the technology to support that. The
next best options are the planetary landers
and entry probes to which this book is
dedicated.
Although the Spirit and Opportunity
rovers on Mars and the Huygens probe to
Titan have made headlines around the
world and galvanised public attention via
the Internet, this book is not aimed at the
general public (a fact indicated by its steep
price). Instead, it is designed as a reference
guide for researchers, space professionals,
and students of planetary science, space
engineering and mission development. It
is what most would call a textbook,
complete with tables, equations and
references, but the text itself is more
accessible than most books of its genre.
Perhaps the best thing about this book
is the clarity of its organisation. Contents
are divided into three main parts, which
cover engineering issues specific to entry
probes, landers and penetrators; a
historical survey of spacecraft and their
scientific payloads; and a number of case
studies, which the authors have selected
“because they have faced and overcome
an unusual challenge in their design and/
or mission.” Those missions include,
among others, the Surveyor landers of the
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1960s, the Galileo Jupiter probe, Huygens
and the Mars Exploration Rovers. The
book also includes a useful list of
acronyms and abbreviations, bibliography
and reference sections, and a somewhat
minimal three-page index. For a textbook,
it is extremely well illustrated. James
Garry’s superb line drawings of numerous
spacecraft, both ancient and modern, are
included in Parts 2 and 3.

But it is Part 1 for which the authors
should be commended, because of its
logical and easy-to-follow treatment of the
engineering issues (which are so often
overlooked). As stated in the book,
engineering has been frivolously defined
as “the art of building for one dollar that
which any damn fool can build for two,”
suggesting that “skill and ingenuity” (a

word with similar linguistic roots to
“engineer”) are a necessary substitute for
adequate financial resources.
This section will help readers to
understand the practicalities of choosing
landing sites, designing arrival and entry
trajectories, descending through
atmospheres and arriving at planetary
surfaces of various kinds. It covers
spacecraft structures, communications and
tracking, power subsystems, thermal
design and the radiation environment. It is
also pleasing to see a dedicated section on
the potential contamination of the space
environment and techniques for cleaning
and sterilizing spacecraft to avoid it. It
would, however, have been nice to have
more discussion of heritage, reliability and
redundancy, considering how important
these tenets of spacecraft engineering are
for vehicles that venture so far from the
nearest maintenance shop.
The fact that the book provides a basic
description, data and illustration for “all
planetary atmospheric or surface vehicles
launched, or attempted, from the earliest
examples to 2007” makes this a useful
resource for students of space history as
much as budding design engineers. It gives
both an opportunity to see how we have
engineered the exploration of the planetary
bodies in the first half century of the Space
Age, and to gauge what needs to be done
in the second half-century. With manned
spaceflight as expensive and potentially
dangerous as it ever was, the era of the
planetary landers and entry probes is far
from over.

Mark Williamson is an independent
space technology consultant and author.
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Facing the Heat Barrier: A History of Hypersonics
Reviewed by R. Cargill Hall
Facing the Heat Barrier: A History of
Hypersonics. T. A. Heppenheimer.
Washington D.C.: NASA History Division,
NASA SP-2007-4232, 2007. 336 pages.
$20.00 (hardback, illustrations, schematics,
photographs, endnotes, glossary of
abbreviations and acronyms, bibliography,
index).
Hypersonics, sustained flight in the
atmosphere at five times the speed of sound or
higher (Mach 5+), remains the principal,
unresolved technical challenge facing
aeronautical engineers. The heart of this
problem hinges upon extreme aerodynamic
heating of aero structures, the behavior of
boundary layer turbulence at hypersonic
speeds, and the fashioning of light weight,
efficient engines. To be sure, a solution for
aerodynamic heating of large structures reentering the earth’s atmosphere from outer
space at hypersonic speeds has been achieved
- witness the Space Shuttle. But missile nose
cones and Space Shuttles involve extreme
heating in an unpowered plunge through the
atmosphere lasting only minutes. Powered
flight in the atmosphere at these speeds is
another matter. Achieving this objective first
sparked the imagination of aeronautical
pioneers early in the 20th century. It has been
pursued sporadically ever since.
What have been the successes and failures
in this technical adventure? Why, despite the
investment of significant national treasure, has
the objective eluded us? To answer these and
related questions, the NASA History Division
sought a one volume history of hypersonics.
Fortunately, the assignment was committed to
Dr. Tom Heppenheimer, a well-published
author in the history of aeronautics and
astronautics. Heppenheimer knows the physics
involved; moreover, he is able to translate
complex technical subjects into understandable
prose. The author has delivered a

commendable overview of hypersonics
from its origins in the 20th century to its
most recent developments.
Ordered topically and chronologically,
the narrative begins with early
investigations in Germany. By the 1930s,
the Germans had produced wind tunnels
for testing of aerodynamic structures with
near-hypersonic working speeds of Mach
4+. Subsequent wind tunnel efforts by the
National Advisory Committee for
Aeronautics at Langley, Virginia achieved
true hypersonic flows up to Mach 7 by the
1950s. Meanwhile, proposed aero
structures that might fly through (if not
within) this hostile environment progressed
from Eugen Sanger’s Silver Bird in the
1940s to its ill-fated American derivative,
the X–20 [Dyna-Soar] in the late 1950s
and early 1960s. Along the way, the rocketboosted, ramjet powered, steel frame X–7
achieved sustained flight in the atmosphere
of Mach 4.3 in April 1958 before
aerodynamic heating over 600 oF
apparently caused structural failure.
Fabricated of temperature-resistant
superalloys, the rocket-propelled, manned
X–15 airplane successfully attained
hypersonic speeds up to Mach 6.7 in flights
that ascended to the edge of the atmosphere
in the 1960s.
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American follow-on efforts seeking
sustained hypersonic flight within the
atmosphere remain unfulfilled. An
affordable, airbreathing, hypersonic airplane
with the capability to take off from a runway,
fly into earth orbit and return has eluded
engineers. The engine of choice in this quest
was the supersonic combustion ramjet
missile, or scramjet, which was to power the
National Aerospace Plane (NASP). But
requirements for new temperature-resistant
materials, liquification of oxygen inflight, a
cooled, light-weight engine, and uncertainties
over the behavior of boundary layer
turbulence could not be met. This led the U.S.
Air Force to cancel the project in 1995.
Heppenheimer explains how and why this
effort failed, and what became of its
successors, the X–33 and X–34.
The author wisely avoided the supposed
pulse wave detonation engine, the physics
of which reside near the realm of science
fiction. Curiously, however, he failed to
account for the one technological steppingstone along the path to hypersonic flight that
actually reached operational use: the D–21
Tagboard unmanned ramjet reconnaissance
drone. This project, largely declassified after
the turn of this century, was initiated by the
CIA and developed by the National
Reconnaissance Office during the 1960s. It
flew four operational missions over
Communist China between 1969 and 1971,
when President Nixon cancelled them on his
“opening to the East.” Despite this oversight,
those with interest in the hypersonic frontier
will want a copy on their book shelf.
R. Cargill Hall retired as Chief Historian of the National Reconnaissance
Office. He currently serves as a consultant to ManTech International Corporation.
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