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PRESIDENT’S MESSAGE

2014 Off to an Exciting Start!
“Science and Exploration: Engineering the Future” was the theme of the 52nd Robert H. Goddard Memorial Symposium held
March 5 and 6 in Greenbelt, Maryland. As NASA Administrator Bolden said in his keynote, “This year’s symposium couldn’t
be more timely.” The Administration’s Fiscal Year 2015 budget request was released just the previous day, and Administrator
Bolden called it “a strong vote of support for what we do.” It was a wonderful opportunity for Symposium attendees to quickly
hear about the major features of the budget request directly from the NASA Administrator and have the opportunity to ask
questions about its prospects and implications. Following his speech, we were very pleased to present Administrator Bolden
the Space Flight Award, our Society’s highest honor given annually to the person whose outstanding efforts and achievement
have contributed most significantly to the advancement of space flight and space exploration.
NASA Associate Administrators John Grunsfeld, Bill Gerstenmaier, Jaiwon Shin, and Mike Gazarik provided Symposium
attendees a detailed look into their portions of the budget request, followed by a good exchange with the audience. Symposium
attendees also heard from NOAA Administrator Kathryn Sullivan and Virgin Galactic CEO George Whitesides, guest speakers at our honors and awards luncheons where we presented several other AAS awards and recognized ten new Fellows of the
Society (awardees and new Fellows are featured in this issue of Space Times). Other highlights of the Symposium included
presentations and lively discussions on space science activities and the future of human exploration involving senior government
and private sector representatives. We have heard from several attendees that this was the best Goddard Symposium program
AAS has ever put together. Many thanks to the Symposium Planning Committee, led by
Harley Thronson, AAS Vice President for Programs, and AAS Executive Director Jim
Kirkpatrick for their outstanding efforts that made this Symposium a complete success!
During the Symposium, Ken Washington, Vice President, Advanced Technology Center,
Lockheed Martin Space Systems, gave a 60th Anniversary Salute to AAS highlighting its
accomplishments and contributions to the space enterprise and profession. During his
remarks, he announced that the company has given our Society a special gift of $50,000
to mark the occasion. We are honored and grateful for Lockheed Martin’s confidence in
and generous support of AAS!
Our technical activities have also gotten off to a great start! The 24th AAS/AIAA Space
Flight Mechanics Meeting and 37th AAS Rocky Mountain Guidance and Control Conference were held in the first two months of 2014. Both events were very well attended, and
it is wonderful to see the large number of student attendees! Other technical activities are
being planned in 2014, including the AIAA/AAS Astrodynamics Specialists Conference
in San Diego this August. Details on these activities are provided in this issue by AAS
Vice President Technical David Spencer.

Suszann Parry, Executive Secretary, The British
Interplanetary Society, and Lyn Wigbels signing and
confirming the publication cooperation agreement
(Source: Claire Graham, Communications Manager,
IAF Secretariat)

During the IAF Spring Meetings in Paris, I was very pleased to sign an agreement
with the British Interplanetary Society (BIS) which grants AAS access to published
articles from BIS’s Spaceflight publication and BIS access to published articles from
Space Times. Through this cooperation, we will be able to bring you an expanded range
of articles published on space activities. It will also expose more space professionals to
AAS published authors.
AAS is busy planning our next big event in 2014 – the 3rd Annual International Space Station Research and Development
Conference that will be held June 17 to 19 in Chicago. The theme is “Discoveries, Applications and Opportunities” and will
feature keynote speeches, plenaries, panels, and parallel technical sessions. I hope to see many of you there!
AAS – Advancing All Space

Lyn D. Wigbels
lyn.wigbels@cox.net
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The Penn State Lunar Lion Mission:
University-led and privately-funded lunar pursuit
by Michael Paul
Penn State is pursuing the first privately funded mission to the surface of the Moon. Since 2011, the Penn State Lunar Lion team is
pursuing the Google Lunar XPRIZE as the only university-led team in the competition. The winner of the Grand Prize must land
a robotic spacecraft on the moon, return HD videos and pictures back to Earth, and traverse 500 m. Successful completion will
provide a proof-of-concept for Penn State’s model for collaboration between the university, private companies, and NASA. With
over 80 students on the team, Penn State is creating not only a model for future missions but also providing hands-on experience
to the next generation of leaders of this industry.

Figure 1: The Lunar Lion Mission (Source: Chris Olds)

The Lunar Lion Team
University Students Leading the Way
Lunar Lion is led by a group of Penn State students, faculty, and staff from a range of academic disciplines from Engineering to
Business to Journalism, making it a true university-wide endeavor. Their momentum continues to escalate each day as interest in
their endeavor grows. Their achievements will solidify universities as leaders in space exploration as private funding in the space
industry increases.
As a university-led team, Lunar Lion is able to offer Penn State undergraduate and graduate students the opportunity to get real,
hands-on experience in both the technical and business side of space exploration. Students are involved in every aspect of the
enterprise, coming into contact with government and industry leaders at every turn. Through the Lunar Lion mission, students are
getting:
• Hands-on training from Penn State faculty, government experts, and private industry leaders
• A foundation in the cross-disciplinary systematic nature of space mission development and execution
• Extracurricular experience in their field

4

SPACE TIMES • March/April 2014

•
•

The chance to engage with key players in the space industry
The ability to say they were part of the first university-led team to send a spacecraft to the Moon

Figure 2: Graduate student Michael Policelli working on rocket engine test stand (Source:
Penn State/Lunar Lion Team)

With this magnitude of practical experience, graduates from the Lunar Lion team are continuing on to become leaders in a multitude of industries. Lunar Lion students have already been accepted into internship programs with NASA and SpaceX, and other
corporations are actively looking to recruit students from our group. News of their achievement will provide future students a new
prospective on what they can achieve during their years at Penn State, and student involvement in space exploration will only
continue to grow year after year.
uSpace: University Leadership In Space Exploration
A new model for executing missions into the Solar System
Penn State has created a new paradigm for space research and exploration. It has coined the term “uSpace” to describe the business
model – university leadership in space research and exploration through partnerships with industry, contributions from philanthropists, and contracts with the government. This unique development at Penn State mirrors the entrepreneurial growth in the space
industry driven by wealthy visionaries who are also philanthropists. As these companies reduce the cost of access to and operations in space, Penn State sees the opportunity to leverage their successes against its own robust research capabilities, creating and
leading its own exploration and science missions.
Industry Partnerships
Bridging Private Interests With Research and Education Goals
The Lunar Lion team has already developed close working relationships with several key industry partners. While remaining
anonymous for now, these companies can be categorized as:
•
•
•
•

A highly successful start-up rocket-powered vehicle company
An established rocket engine company with decades of successful development
A leading space systems engineering firm that has regular work with NASA and a focus on military space applications
A commercial communications satellite builder
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•
•

A military-grade avionics manufacturer
A domestic (U.S.) launch provider

These companies recognize Penn State’s current capabilities as the 9th largest research university in the country and believe in the
University’s potential to become the future hub of the uSpace world. Penn State’s attractiveness to private industry was increased in
2011 after enacting an academia-leading policy on intellectual property ownership. Penn State has elected to allow the technology,
patents, copyrights and other intellectual property (IP) that results from corporate-funded research to become the sole property of
the sponsoring company at no additional cost. Rather than manage the IP itself, and then license it to the sponsoring company, Penn
State will give the IP to the company. The goal is to return the university to its rightful place of education and research, forgoing
the potential, but low probability, “blockbuster” return on research. Rather than try to profit from the IP itself, the university is
using this policy to encourage further investment in research and education at Penn State.
Crowdfunding
A New Approach to Fundraising
The work of the past two years has been focused on establishing the uSpace model by first building the corporate relationships. In
tandem, the team has been building philanthropic interest in supporting the larger Mission of the university through this focused
mission to the Moon. Large donors are being courted, with considerable interest, and commitments sought in the upcoming months.
In conjunction with these efforts, the Lunar Lion team has kicked off an on-going crowdfunding campaign on the site RocketHub.
com, focusing on garnering increased awareness and courting the interest of smaller donors. The crowdfunding campaign wrapped
up its first round at the end of February with over 800 people joining the team and raising over $135,000. The campaign is continuing on, and the team is looking to raise $406,536 to build and test the prototype of the Lunar Lion craft. Donors receive different
incentives for their contribution level, including the chance to sign their name to be etched in gold on the craft itself.
uSpace: The Future of Space Exploration
Beyond the Lunar Lion
Penn State’s existing collaborations with the private space industry and NASA, coupled with its own potential research capabilities, are the foundation for future exploration and science missions. Increasing interest in our inaugural mission, the Lunar Lion,
and the resulting partnerships, have created a viable model for a new type of mission. Building on the success of the Lunar Lion,
we envision future robotic missions as precursors to further human exploration of the Moon, low-cost in situ exploration of the
lunar poles, demonstration missions for valuable technologies that come with high risk, and low-cost sample return missions from
the lunar surface.
The University is itself considering further investment in the uSpace model through the establishment of the uSpace Center for
Research and Exploration at Penn State, increasing its current investment in the effort. After the Lunar Lion mission is completed,
Penn State will continue on to develop and execute other missions, exploring space and expanding what students can do during
their college years.
The uSpace model will enable exploration of the solar system by combining the best of what our industry, our nation, and our
University has to offer.
To learn more about the details of the Lunar Lion mission and its development, please refer to the article at:
http://www.sciencedirect.com/science/article/pii/S0094576513004049
Michael Paul is a space systems engineer at Penn State’s Applied Research Laboratory where he works on advanced autonomous vehicles and space system development. He was at the Johns Hopkins Applied Physics Laboratory from 2000 to
2008, where he was the spacecraft systems engineer for NASA’s MESSENGER Mission to Mercury. Michael also worked
on NASA’s twin Solar Terrestrial Observatories and the Comet Nucleus Tour. While at Johns Hopkins, he earned an M.S.
in applied physics.
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Project Apollo, NASA, and Technological
Versimilitude
by Roger D. Launius
There is no question that the success
of Project Apollo in the 1960s helped to
create a culture of competence for NASA
that translated into a level of confidence
in American capability, and especially in
the ability of government to perform effectively, to resolve any problem. Something
that almost sounds unthinkable in the early
twenty-first century but such was indeed
the case in the 1960s.
Recollections of the Apollo program’s
technology lead many to express wonder at the sophistication of the technical
competence that made the Moon landings
possible and the genius of those that built
the rockets and spacecraft that carried
Americans into space. Farouk el-Baz, a
scientist who worked on the program, expressed well this sense of awe at the Moon
landings: “Oh, the Apollo program! It was
a unique effort all together. When I think
about it some 40 years later, I still look at
that time with wonder.” He bemoans that
“the Apollo spirit of innovation and can-do
attitude did not last long.”
This is all the more the case because
of the relative lack of complexity of the
technology used to go to the Moon in the
1960s. Many express wonder that there
is more computing power in a pocket calculator than in the Apollo guidance computer. Others are surprised that something
as simple as writing in space required the
development of a new type of pen, with
the ink under pressure so that it could write
in a weightless environment.
American belief in the technical virtuosity of NASA, an agency that could
accomplish any task assigned it, can be
traced directly to the experience of Apollo
and its legacy of success. The success in
reaching the Moon established a popular
conception that one could make virtually
any demand and the space agency would
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deliver. This has remained a powerful image in American culture.
Despite tragedies along the way, including the near disaster of Apollo 13 and the
very public Challenger and Columbia accidents that killed fourteen astronauts,
the vast majority of the public remains
convinced that NASA has the capability
to succeed at whatever it attempts. The
Moon landings established that image in
the American mind and it has been difficult
to tarnish despite the space agency’s very
public failures after Apollo.
Of course, there has also been concern
about an undefined sense of declension

present in so many parts of recent American society. They have expressed a desire
to recapture what may be conceived of
as a can-do spirit and a genuine technological virtuosity that existed in the 1960s
but has declined since. For one, Farouk
el-Baz bemoaned that “the Apollo spirit
of innovation and can-do attitude did not
last long.” He concluded: “This is why I
believe that my generation has failed the
American people in one respect. We considered Apollo as an enormous challenge
and a singular goal. To us, it was the end
game. We knew that nothing like it ever
happened in the past and behaved as if it

Apollo 14 Modoularized Equipment Transport (Source: NASA)
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Apollo Lunar Landing Mission Profile (Source: NASA)

would have no equal in the future.”
The technology required to reach the
Moon was certainly more complex than
anything ever attempted before, but was
firmly understood at the time that the program began. NASA engineers reasoned,
first, that they needed a truly powerful
rocket with a larger payload capacity
than any envisioned before. As a second
priority, they recognized the need for a
spacecraft that could preserve the life
of fragile human beings for at least two
weeks; this included both a vehicle akin
to a small submarine but one that could
operate in space and a second spacecraft
in the form of a spacesuit that allowed the
astronauts to perform tasks outside the
larger vehicle. Third, they needed some
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type of landing craft that would be able to
operate in an environment at the Moon far
different from anything found on or near
Earth. Finally, they needed to develop the
technologies necessary for guidance and
control, communication, and navigation
to reach the Moon.
In every case, and this proved critical,
planners at NASA understood the nature
of the technical challenges before them in
reaching for the Moon so they could chart
a reasonable and well-defined technology
development course for overcoming them.
For the generation of Americans who
grew up during the 1960s watching NASA
astronauts fly into space, beginning with
15-minute suborbital trajectories and culminating with six landings on the Moon,

Project Apollo signaled in a very public
manner how well the nation could do when
it set its mind to it. Television coverage
of real space adventures was long and
intense, the stakes high, and the risks of
life enormous. There were moments of
both great danger and high anxiety.
Project Apollo was a triumph of management in meeting enormously difficult
systems engineering, technological, and
organizational integration requirements.
Indeed, the Moon landing program
came to exemplify the best Americans
could bring to any challenge, and has been
routinely deployed to support the nation’s
sense of greatness. As one example Actor
Carroll O’Connor perhaps said it best in
the midst of the Moon landing effort in an
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episode of All in the Family in 1971. Portraying the character of Archie Bunker, the
bigoted working class American whose
perspectives were more common in our
society than many observers were comfortable admitting, O’Connor represented
well how most Americans embraced the
success of the Apollo program. Archie
Bunker observed to a visitor to his house
in the sitcom that he had “a genuine facsimile of the Apollo 14 insignia. That’s the
thing that sets the US of A apart from…all
them other losers.” In very specific terms,
Archie Bunker encapsulated for many
what set the United States apart from other
nations: success in space flight.
More recently, another reference from
popular culture points up the lasting nature
of this sense of success granted the nation
through its Apollo Moon landings. In the

critically acclaimed television situation
comedy Sports Night, about a team that
produces a nightly cable sports broadcast,
one episode in 2001 included a telling
discussion of space exploration. The fictional sports show’s executive producer,
Isaac Jaffee, played by Robert Guillaume,
is recovering from a stroke and disengaged from the daily hubbub of putting
together the nightly show. His producer,
Dana Whitaker, played by Felicity Huffman, keeps interrupting him as he reads a
magazine about space exploration. Isaac
tells her, “They’re talking about bio-engineering animals and terraforming Mars.
When I started reporting Gemini missions,
just watching a Titan rocket liftoff was a
sight to see. In the process the Isaac Jaffee
character affirms his basic faith in NASA
to carry out any task in space exploration.

“You put an X anyplace in the solar system,” he says, “and the engineers at NASA
can land a spacecraft on it.”
The technological virtuosity remains to
this day. It has long supported an emphasis
on nation greatness and offers solace in the
face of other setbacks. At a basic level the
Moon landings provided the impetus for
the perception of NASA as a successful
organization, and the U.S. as the world
leader in science and technology. Might
NASA and the United States return to
those thrilling days in the twenty-first
century.
Roger D. Launius is associate director
for collections and curatorial affairs at
the National Air and Space Museum,
Smithsonion Institution, Washington,
D.C.
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Team Project KOASTAL: Strategies for
improving clean water access in Kenya
by Charlotte Kiang, Valentina Boccia, and Erika Kupper
What is TP KOASTAL?
Each year, as the world’s premier institution of higher education dedicated to space, the International Space University (ISU)
provides professionals from different cultures and backgrounds with the unique opportunity to interact with hundreds of faculty
and lecturers from industry, academia, and governments around the world, and to face important current challenges for the benefit
of humankind through the peaceful use of outer space. Under the guidance of the ISU faculty and visiting experts, ISU’s Team
Projects produce comprehensive analyses and effective proposals to address present challenges to the space sector. Team Project
participants are tasked with creating their own team structure and assessing the complex interdisciplinary issues assigned to them
to develop efficient and suitable solutions. All of this work must be accomplished within the program’s time constraints, and the
solutions must be presented from an international, interdisciplinary and intercultural perspective.
During Summer 2013, 30 professionals from twelve nations gathered together in Strasbourg, France for ISU’s Space Studies
Program (SSP) and performed a nine-week academic study on water management in Kenya. Team Project KOASTAL (Kenyan
coast Observations through Affordable Space Technology AppLications) was sponsored by the National Aeronautics and Space
Administration (NASA) with the objective of suggesting cost-effective, space-integrated solutions for sustainable management of
resources and activities conducted in Kenya’s coastal regions. The team performed a comprehensive assessment of environmental,
political, and socioeconomic conditions of Kenya, and analyzed existing institutional infrastructures and available space and ground
technologies. The KOASTAL Report included an examination of coastal area management, existing policies, and laws established
and implemented by the Kenyan government and other organizations; current international initiatives and Earth observation missions that cover Kenya were also considered.
What is the current situation in Kenya?
Kenya’s coastline stretches for 536 km along the Indian Ocean and is a habitat for many species of fish, birds, and land animals,
as well as home to unique coastal communities. These highly populated environments provide many natural resources for inhabitants, ,and often play a significant role in transportation, tourism, and trade. As the region’s population grows, coexistence and
dependence among large human communities with their related activities and essential natural resources create a strain on the
coastal environment and lead to large amounts of pollution. Minor changes to the ocean’s equilibrium resulting from pollution,
rising water levels, or temperature fluctuations, can create catastrophic shifts in the fragile ecosystem and the life it supports. In
addition to these direct consequences, damages to the ecosystem impact the local economy by weakening Kenya’s sizable tourism
industry.After conducting some preliminary research, Team KOASTAL focused primarily on terrestrial and marine water pollution
because of its impact on all aspects of coastal management. Fittingly, the 2010 Kenyan Constitution declares the right of every
Kenyan “to clean and safe water in adequate quantities.” Our team found that the majority of Kenya’s problems in coastal regions
were either directly or indirectly linked to inadequate water pollution management, and thus, the report focuses on several key
aspects of water pollution including oil spills, agricultural fertilizers, natural disasters, and waste management.
What can TP KOASTAL do?
To formulate its solution, the KOASTAL team first researched the existing resources available to Kenya for monitoring and controlling water pollution. A notable finding was that though Kenya’s Gross Domestic Product (GDP) is not particularly high, the
nation boasts wide mobile phone coverage: 84% of the region is covered by mobile networks, and 75% of Kenyans use mobile
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phones daily. The 536 km coastline of the country - the target region of the TP KOASTAL study - is fully covered by mobile
networks. The country is also no stranger to mobile applications, as many citizens use an e-commerce application called M-Pesa
to complete everyday money transactions. The prevalence of mobile phone and data usage suggests that a cost-effective communication protocol in Kenya could exploit these mobile networks rather than relying on satellite communications, which are more
expensive to implement and maintain.
Equally important are existing institutional resources, which the team also investigated before constructing its solution. Relevant
resources included the SERVIR Program - run jointly by NASA and USAID - which provides satellite images and other data to
developing nations; the Indian Tsunami Warning System, which offers tsunami-related raw data and alerts; and GEONETCast,
a source of meteorological satellite data used for cyclone detection and tracking. These databases are currently used by several
existing Kenyan organizations and institutions: the Kenya National Disaster Operations Center; the Kenya Marine and Fisheries
Research Institute; the Regional Center for Mapping of Resources for Development (RCMRD), and the Kenya Meteorological
Department. In particular, RCMRD, which promotes sustainable development through the generation, application and dissemination of geographical information, serves as a hub for the SERVIR program, making it a logical hub for any remote sensing data
and processing necessary to a project such as that recommended by TP KOASTAL.With knowledge of the existing framework
in place, our team conducted a gap analysis to determine the most effective focal points for the KOASTAL solution. Some key
elements missing from Kenya’s current infrastructure include: water pollution data from ground observations; disaster information and water pollution data processing; terrestrial mobile communications about water pollution levels; pollution control and
environmental management; and finally, public awareness about water pollution. Accordingly, TP KOASTAL addresses each of
these gaps in its proposed solution.
What is the TP KOASTAL solution?
Based upon the identified existing resources, Team KOASTAL proposes a three-level solution for the detection, response, and
regulation of water pollution in Kenya (Figure 1). It also suggests the implementation of an education and outreach program.
The intended users of the three-step solution are individuals living on the coast, and authorities involved in the integrated coastal
zone management.
Detection: For the architecture, our report suggests a new framework of integrated coastal zone management. To maximize cost
effectiveness, data processing should take place under one roof, such as RCMRD. The first solution level - detection - uses both
space- and ground-based sensors to detect marine and terrestrial water pollution (Figure 2). TP KOASTAL suggests employing a
wireless sensor network near the coast, using deep-sea Argo buoys and measurement instruments on boats as ground-based sensors.
Terrestrial wireless networks used for data collection and broadcasting would keep the system cost effective.
To provide preliminary data, terrestrial and marine wireless sensor networks will measure water parameters near the shore. Boats
will have sensors mounted on them, and they will transmit data through the mobile phone network. Deep sea buoys will transmit
data via communication satellites, as they will be too far from the shore to use the mobile phone network. In addition, the TP KOASTAL solution makes use of crowd sourcing to collect ground data. Kenya’s local population will be able to send data through
the internet and mobile phone applications. Data from all of these sources will be geo-tagged using GPS signals from position,
navigation, and timing (PNT) satellites, and earth observation (EO) satellites will download data to the data processing facility.
Space-based data collection will be used specifically for deriving sea surface temperature, mangrove degradation, coral bleaching,
waste dumpsites, algal blooms, and ocean wind. Fortunately, the three main data sources for the TP KOASTAL solution are already
in operation: SERVIR, GEONETCast, and the Indian Ocean Tsunami Warning System.
Regarding hardware, the TP KOASTAL solution will require a new network of ground sensors. These wireless sensors will be
placed inland and up to one kilometer offshore, and the network will use the Zigbee network protocol to send data for processing
through the GPRS network. Our research has identified 13 prime locations affected by water pollution at which to place the sensors in clusters. Three nodes per cluster are equipped with water pollution sensors to monitor 21 pollutants, and 65 sensor clusters
form the complete network. Twenty geo-tagged Argo buoys that will record the same pollutants as the wireless sensor network,
will be placed up to 55 km from the shore to record data further out to sea. These Argo buoys are both cost-effective and easy to
maintain; with a life span of approximately five years, they are an economically viable resource.
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Figure 1: Flow chart illustrating detection, response, and regulation sequence

The ground sensors and deep sea buoys represent the only new hardware required by the TP KOASTAL solution, as the rest of the
hardware employed in the solution is already available. For data processing, existing capabilities of the RCMRD may be used. The
overall result is a highly cost-effective framework, since minimal physical implementation tasks are needed to realize the solution.
Response: TP KOASTAL suggests data processing and a decision support system (DSS) that triggers alarms for the response
subsystem that will manage the situation and contact state authorities. The system should also issue alerts to the public through
mobile phones and other mass communication channels, as these channels are already used for less urgent data broadcasting to
authorities and scientists. The data processing center in Kenya – which would likely be RCMRD – would receive Earth observation data from NASA’s SERVIR program.
The KOASTAL gap analysis determined that mobile phones would be the method best suited for data dissemination because of
their low cost and comparatively short time from transmission to end user reception. Thus, we suggest the following four mobile
phone applications for information exchange with the local population:
–  M-Fishing. This application is targeted at fishermen to easily locate potential fishing zones. While the potential fishing zone
locations can be sent by text message, this application adds a map of those zones with navigation and weather data, trip statistics,
and market trends.
–  M-Spill. This application sends information to coast guard, allowing rapid reaction to oil spills. The application provides a map
of the spill location with navigation, forecast spread, and geo-tagged image transfer.
–  M-Eye. This application collects real-time geo-tagged images and videos using crowd sourcing to help authorities take appropriate actions after a natural disaster.
–  M-Collect. This application interfaces with pollution monitoring equipment on boats, extracts data, and pushes it to a distribution center over mobile networks.
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Figure 2: Diagram of hardware setup for KOASTAL’s proposed detection and response system

Regulation: TP KOASTAL introduces policies and laws that must be formulated and executed with the help of Kenya’s government. To complement initiatives at national and pan-African levels, TP KOASTAL recommends greater observance of international treaties and United Nations (UN) resolutions, including the 1967 Outer Space Treaty and the 1986 UN Principles Relating
to Remote Sensing of the Earth from Outer Space. The UN Charter for Space and Major Disasters should be modified to include
access to Earth Observation data to prepare for natural disasters, and a legal framework should exist for local decision makers to
acquire and process foreign-owned satellite data domestically.
Finally, TP KOASTAL proposes an education and outreach program to inform the Kenyan people on the issues of: water pollution and its influence on the coast; clean drinking water and hygiene to avoid spreading water-borne diseases: and other issues
related to potability. TP KOASTAL suggests disaster preparedness training for the population of the coastal regions. Some possible
channels for the dissemination of this information include television, radio, community centers, and schools with existing internet
facilities as well as mobile phones.
Conclusion
TP KOASTAL offers a cost effective solution - one that can be implemented in phases to cover the entire Kenyan coast. The
basic design is to collect and distribute water quality measurements with a cost of approximately USD 16,000 per sensor node. If
implementation were to begin exclusively with highly-populated cities, the start-up cost would be only USD1.1m, and the running
cost would be USD0.89m per year. If the solution is implemented comprehensively throughout Kenya, the total estimated cost is
USD7.1m for start-up and USD4.5m per year for running costs.
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In sum, our strategy for water pollution management is based on space- and ground-integrated applications. It is affordable,
multi-disciplinary, and consistent with Kenya’s national goals. Our solution uses existing international and regional infrastructure
for Earth Observation data processing and involves state authorities. The method of water pollution and water level data collection outlined uses advanced technological solutions with wireless sensor networks and Argo buoys. Four new innovative, mobile
phone-based applications are proposed to aid in the collection and dissemination of water pollution-related information. Finally,
TP KOASTAL suggests strengthening policy and regulations related to marine and terrestrial water pollution, which will allow
the technical hardware and software to be used to its full potential.
While the case study of TP KOASTAL is focused on the Kenyan coastline, the proposed integrated water pollution management
and livelihood support system is adaptable to many of the world’s coastal environments. With minor changes to the monitoring
software, we expect the technology to be applicable to disaster relief and pollution regulation beyond the regional focus in our
report. The TP KOASTAL team hopes that its report will serve as a model solution for future challenges in water pollution and
shoreline regulation.
In addition to the three listed authors, Charlotte Kiang, Valentina Boccia, and Erika Kupper, this article reflects the work
of the 27 other members of TP KOASTAL: Adrian Gerber, Andrée Anne Parent, Anthony Burn, Anurag Verma, Ayyappan
Balasubramanian, Baoning Yang, Billy Jenck, Daiki Muto, David Bekaert, Ewan Reid, Hilel Rubinstein, Jianguang Feng,
John Mathew, Julien Harrod, Kathleen Samoil, Koichi Fujihira, Lianzhong Chen, Martin Tétreault, Runjie Zhang, Sarah
Lammens, Silvia Pantanella, Tomoya Kobayashi, Xiaobo Quan, Yan Zhao, Zhengmin Liu, Zhiwei Ma, and Øystein Grøndahl.
Acknowledgements are due to the NASA Earth Science Division’s Applied Science Program as well as NASA’s Office of the
Chief Scientist for their sponsorship and expertise. Furthermore, the authors would like to extend a huge thanks to project
Chair Olga Zhdanovich and Teaching Associate Scott MacPhee for their invaluable support throughout the program, as
well as Carol Carnett and Jim Burke for their involvement in and help with the project.

The Journal of the Astronautical Sciences
is now accessible online to AAS members.
If you have not received logon instructions,
please contact the AAS office at
aas@astronautical.org or 703-866-0020.

Charitable Giving and the AAS
A popular way of donating to an organization is through a gift by means of a will (i.e., to make a bequest).
You may decide to consider either a general bequest to the AAS or a bequest targeted to an existing or new
AAS scholarship or an award fund. These bequests are deductible against estate and inheritance taxes.
There are also tax advantages when making charitable donations to the AAS while you are living. Such
gifts could contribute to the memory of someone who has passed away or be made in the honor of a person
who is still alive. In addition, special occasions offer opportunities for gifts to be directed to the Society.
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AAS TECHNICAL ACTIVITIES - 2014

AAS Technical Activities – 2014
by David B. Spencer
2014 is shaping up to be another successful year in delivering technical events for the Society.
In January, the Space Flight Mechanics Technical Committee (with co-sponsorship of the AIAA Astrodynamics Committee)
hosted the 24th AAS/AIAA Space Flight Mechanics Meeting in Santa Fe, New Mexico. This meeting hosted 240 engineers (including over 100 students!). Approximately 220 papers were presented in 28 technical sessions, with various topics ranging from Space
Situational Awareness, Spacecraft Orbital and Attitude Dynamics and Controls, Space Mission Design, and Orbit Determination.
Special sessions were presented in Aeronomy, as well as a “town hall” style meeting on the U.S. Air Force Space Command’s
Astrodynamics Innovation Committee. The annual Dirk Brouwer Award was presented to Dean Robert H. Bishop of Marquette
University. The next Space Flight Mechanics Meeting will be held in Williamsburg, Virginia during January 11-15, 2015.
At the end of January and into early February the 37th AAS Rocky Mountain Guidance, Navigation and Control (GNC) Conference took place at Breckenridge, Colorado. This conference had 180 attendees (same as last year), from 9 countries, 50 companies,
and 12 universities. 66 papers were presented, along with several classified presentations (held at the Lockheed Martin Watertown
campus prior to the beginning of the conference). There was a student paper session and three cash prizes that were sponsored by
various participating companie, were awarded. In addition to a technical exhibits session, other mainstay sessions in topics such as
Advances in GNC Hardware, Advances in GNC Software, and Recent Experiences were held.  Several unique sessions included
topics such as Adaptive and Optimal Control, CubeSats and SmallSats, Hosted Payloads, Saving the Spacecraft, ORION GNC,
Mixed Actuator Attitude Control, Hardware-in-the loop (HWIL) Testbeds and Demo Labs. A networking event with Neil Dennehy
(NASA GNC Fellow) and Stephen Airey (ESA) provided key insights of how technology development is done at NASA and ESA.
Next year’s conference will be held again in Breckenridge. The dates are still being determined.
In June, the 3rd Annual International Space Station Research and Development Conference will be held in Chicago (June 1719). This conference follows two very successful conferences in 2012 and 2013. This year’s theme is “Discoveries, Applications
and Opportunities.” The conference will be made up of a combination of keynote speeches, plenaries, panels and parallel technical
sessions. Daily themes include “Why should I use the ISS,”, “What the ISS offers and how to get i,”, and “How to use the ISS and
make a business out of i.”. The new ISS Utilization Technical Committee will also meet during the conference.
August brings the AIAA co-sponsored AIAA/AAS Astrodynamics Specialists Conference in San Diego (August 4-7). Using
AIAA’s new conference model, this conference will be part of the bigger SPACE 2014 conference. The AAS Space Flight Mechanics Technical Committee leads the summer Astrodynamics conferences in odd numbered years, and next year’s conference will
be held in Vail, Colorado on August 9-13, 2015.
In addition to organizing conferences, the AAS Technical Activities Team co-sponsors other technical activities. We are a cosponsor of the 2nd International Academy of Astronautics Conference on Dynamics and Control of Space Systems, held in Rome,
Italy, March 24-26, 2014. AAS is also a member of the International Astronautical Federation, and we will be participation in the
International Astronautical Congress this year in Toronto.
As we move forward, we are continually looking for new opportunities to expand technical offerings to our members. If you
have ideas or suggestions as to technical activities you would like to see, please let us know at AAS Headquarters.

David B. Spencer is a professor of aerospace engineering at The Pennsylvania State University and Vice President-Technical,
AAS.
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BOOK REVIEW

Beyond the God Particle
Reviewed by Roger D. Launius
Beyond the God Particle by Leon Lederman
and Christopher Hill. Amherst, NY: Prometheus Books, 2013. 325 pages (acknowledgments, appendix, notes, index). $24.95
USD, ISBN: 978-1-61614-801-0 (hardcover
with dust jacket).
It was hard to miss the story about finding
the so-called “God Particle” when it broke
on July 4, 2012. On that date scientists at the
Large Hadron Collider (LHC) near Geneva,
Switzerland, announced that they had found
the long sought after Higgs boson. Less than
a year later, on March 14, 2013, physicists
at the European Organization for Nuclear
Research, known as CERN, confirmed this
discovery.
Presumably the Higgs boson subatomic
particle is ubiquitous in the universe, forming a field that connects everything to everything. Hence the name that has been given
to the Higgs boson, the “God Particle.” It
is the central element of all the elementary
particles that provide the building blocks of
the universe regardless of type or substance
or longevity. So what does all of this mean?
That, of course, is the subject of this book.
In an earlier book titled The God Particle: If the Universe Is the Answer, What Is
the Question? (1993) Nobel Laureate Leon
Lederman with Dick Teresi discussed the
search for this connecting particle or particles, exploring the theoretical reasoning
and experimentation that had been completed
by 1993 to understand this baffling scientific
problem. Also, in this book Lederman unapologetically labeled the Higgs boson the
“God Particle” solely for marketing purposes.
Twenty years later, Lederman, this time with
coauthor Christopher Hill, note that the quest
for the Higgs boson was half the fun, but the
recent findings at LHC and CERN opens as
many questions as they answer.
This new book, Beyond the God Particle,
emphasizes what we now know about the
physics of the Higgs field, explaining at
length what particle physicists are presently
doing, how they are accomplishing it, and
why this effort is necessary for the future. The
authors do a fine job of narrating LHC’s and
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CERN’s efforts to discover the Higgs boson,
the importance of the boson in the cosmos,
and offer a path forward for particle physics.
This is not easy reading, however, Lederman
and Hill do not hold back in terms of theoretical formulation, mathematical equations,
and obtuse explanations. The authors wax
eloquent about such little-known constructs
as “the lowly muon,” explained as an elementary particle that presuggested that the Higgs
boson must exist.
They then explain how mass—explained
as the amount of matter and not its weight—
arose as the Higgs boson created a field to fill
up the vacuum of the universe with a constant
but exceptionally weak charge. Theorized for
several years, these ideas drove the construction of the Large Hadron Collider and the
use of this instrument—the most powerful
and most expensive particle accelerator ever
built—immediately paid off with the discovery of the Higgs boson.
Lederman and Hill go on to highlight
several new questions, the answers to which
they are convinced will revolutionize physics
in the twenty-first century. These questions
include: Why were scientists convinced that
something like the “God Particle” had to
exist? Why is so much of the matter in the
cosmos “dark” and invisible to us? How will
the discovery of the Higgs boson affect current models of reality like string theory and
supersymmetry? These intriguing questions,
and others like them, will fuel scientific research for years to come.
I was especially intrigued to a pet project
of both Lederman and Hill. The Fermi National Accelerator Laboratory (Fermilab),
located just outside Batavia, Illinois, has
proposed a new instrument, called Project X,
that would enable the study of rare decays,
neutrino physics, potential muon storage
rings, and the possibility of new sorts of
fission reaction. This is a fascinating development, and the authors are unabashed in
their support for this project not only for its
scientific potential but also because of the
need for the United States to recover from the
knowledge losses suffered by the cancellation
of the Super-colliding Super Collider and the

European efforts at CERN and LHC. Lederman and Hill believe that the decisions on this
effort will be made not later than 2017 and
indeed must be taken by then or the U.S. will
fall so far behind in physics that it may not be
able to recover in the first half of this century.
While Beyond the God Particle is a chatty
book, replete with anecdotes and reasonably
understandable explanations, its merger of
theoretical physics with the story of the Higgs
boson discovery is less than seamless and
sometimes awkward. Moreover, the authors’
discussion of American politics is less than
evocative. They bash the nation’s political
leadership for failure to pursue physics with
the passion they believe exists in Europe.
They lambast what they think of as the
less than scientifically-literate public. They
bemoan a political landscape that fails to
appreciate the pursuit of science, which they
contend is not just about the quest for knowledge but also is critical to the quest for new
marketable technologies. Those discussions
are both overly simplistic and fail to appreciate the rigors of formulation of science policy
in the United States. Lederman and Hill write
off this situation as so much political myopia,
a sophomoric analysis if ever there was one.
Regardless, Beyond the God Particle
is a quite useful, engaging, and potentially
important discussion. It brings to the center
of the current scientific enterprise the nature
of the Higgs boson and its place in directing
future efforts in physics.

Roger D. Launius is Associate Director
for Collections and Curatorial Affairs at
the Smithsonian Institution’s National Air
and Space Museum, Washington, D.C. He
is a Fellow of the American Astronautical
Society and a former officer of the society.

SPACE TIMES • March/April 2014

3rd Annual ISS Research and
Development Conference
Discoveries, Applications and Opportunities
June 17-19, 2014
Hyatt Regency McCormick Place
2233 S. Martin L. King Drive
Chicago, Illinois 60616

Gold Sponsor - Boeing
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NEW AAS BOARD MEMBERS

Introducing the New AAS Directors
Term Expires 2016
Stephanie Bednarek Orton
    SpaceX
Ronald J. Birk
    Northrop Grumman
Tom Burns
    National Oceanic and Atmospheric
Administration

Peggy Finarelli
    George Mason University/CAPR
Rob Fulton
    Orbital Sciences Corporation

Rebecca L. Griffin
    Rebecca Griffin Space
Hal E. Hagemeier
Molly Kenna Macauley
    Resources for the Future
Kathy J. Nado
    NASA Headquarters
John Olson

    Sierra Nevada Corporation

Mark Your Calendar

53rd Robert H. Goddard Memorial Symposium
Greenbelt Marriott ♦ Greenbelt, Maryland

March 10-12, 2015
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AAS ANNUAL AWARDS AND FELLOWS

Congratulations to AAS Award Recipients
and Fellows
2013 Fellows

Maruthi R. Akella, University of Texas at Austin
F. Kenneth Chan, Chan Aerospace (retired)
John L. Crassidis, University at Buffalo
James H. Crocker, Lockheed Martin Space Systems Company
Thomas J. Eller, ASTRO USA, LLC (retired)
James R. Kirkpatrick, American Astronautical Society
Hanspeter Schaub, University of Colorado
Franceska O. Schroeder, Fish & Richardson P.C.
Frank A. Slazer, Aerospace Industries Association
Robert D. Strain, Ball Aerospace & Technologies Corp.

2013 Space Flight Award

Charles F. Bolden, NASA Administrator

2013 Flight Achievement Award

Expedition 35 Crew (Chris Hadfield, Tom Marshburn, Roman Romanenko, Chris Cassidy, Pavel Vinogradov, and
Alexander Misurkin)

2013 Advancement of International Cooperation Award
Kathleen Laurini, NASA Johnson Space Center

2013 William Randolph Lovelace II Award
Fuk Li, NASA Jet Propulsion Laboratory

2013 Industrial Leadership Award

T. Cleon Lacefield, Lockheed Martin Space Systems Company

2013 Victor A. Prather Award

Felix Baumgartner and The Red Bull Stratos Team

2013 John F. Kennedy Astronautics Award
Howard E. McCurdy, American University

2013 Melbourne W. Boynton Award

Richard Jennings, NASA Johnson Space Center (retired)

2013 Military Astronautics Award

Gen. Lance W. Lord, United States Air Force (retired)

2013 Dirk Brouwer Award

Robert H. Bishop, Marquette University

2012 Eugene M. Emme Astronautical Literature Award

W. Patrick McCray, The Visioneers: How a Group of Elite Scientists Pursued Space Colonies, Nanotechnologies,
and a Limitless Future

2012 Eugene M. Emme Junior Astronautical Literature Awards

Don Nardo, Destined for Space: Our Story of Exploration (Children's Category)
Brett Gooden, Spacesuit: A History of Fact and Fiction (Young Adult Category)
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2014 ROBERT H. GODDARD MEMORIAL SYMPOSIUM

Highlights of 52nd Robert H. Goddard
Memorial Symposium

NASA Administrator Charlie Bolden, Keynote
Speaker and recipient of the Space Flight Award,
and Lyn Wigbels, AAS President

Harley Thronson, Symposium Chair and NASA
GSFC Senior Scientist for Advanced Concepts in
Astrophysics

Sara Seager, 2013 MacArthur Fellow and Professor
of Physics and Planetary Science, Massachusetts
Institute of Technology

Kathryn Sullivan, NOAA Administrator

Ken Washington, Vice President, Advanced Technology Center, Lockheed Martin Space Systems

Chris Scolese, Honorary Symposium Chair and
NASA GSFC Director

John Grunsfeld, NASA Associate Administrator, Science Mission Directorate; Ellen Stofan, NASA Chief
Scientist; and Nobuto Yoshioka, JAXA Washington,
D.C.

Charlie Bolden with University of Illinois students and U.S. Naval Academy midshipmen
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Video coverage available at
http://tinyurl.com/kdcunlb
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Frank Cepollina, NASA GSFC Associate Director for
Satellite Servicing Capabilities Project

Freeman Hrabowski III, President, University of
Maryland, Baltimore County

New Fellows: (back row) Jim Kirkpatrick, Rob Strain, Jim Crocker, Thomas Eller; (front row) Franceska
Schroeder, Maruthi Akella, and Frank Slazer

Howard McCurdy, recipient of John F. Kennedy
Astronautical Society

Gen. Lance Lord (USAF, retired), recipient of Military
Astronautics Award

George Whitesides, CEO, Virgin Galactic

Rob Strain; Rick Obenschain, recipient of Goddard
Medal; and Chris Scolese
Clay Mowry, President, Arianespace USA
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T. Cleon Lacefield, recipient of Industrial Leadership
Award

(Photo source: NASA/Bill Hrybyk)
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NEW CORPORATE MEMBER

Welcome New AAS Corporate Member

Join AAS or renew or update
your AAS membership online at
http://astronautical.org/






Membership Type

Membership Application

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

703-866-0020
www.astronautical.org
www.twitter.com/astrosociety
www.facebook.com/AmericanAstronauticalSociety
___________________________________________________________________________________________
Mr./Mrs./Ms./Dr./Rank
Last Name
First Name
___________________________________________________________________________________________
Title
Affiliation
___________________________________________________________________________________________
Address
___________________________________________________________________________________________
City
State
Zip Code
___________________________________________________________________________________________
Phone
Email
Membership Benefits Include: Subscriptions to The Journal of the Astronautical Sciences
(quarterly) and SPACE TIMES magazine (bi-monthly), as well as reduced rates at all AAS events.
Visit the AAS website at www.astronautical.org for additional information about benefits.
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.

Payment Method
Check

VISA

AMEX

MasterCard

___________________________________

Credit Card Number

____________________________________
Expiration Date

____________________________________
Signature

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

AAS Events Schedule

AAS Corporate Members

May 19-22, 2014
Space Symposium
The Broadmoor Hotel
Colorado Springs, Colorado
www.spacesymposium.org

March 10-12, 2015
Robert H. Goddard Memorial Symposium
Greenbelt Marriott
Greenbelt, Maryland
www.astronautical.org

a.i. solutions, Inc.
Aerojet Rocketdyne
The Aerospace Corporation
Aerospace Industries Association
Analytical Graphics, Inc.
Applied Defense Solutions, Inc.
Arianespace
ATK
Auburn University
Ball Aerospace & Technologies Corp.
The Boeing Company
CASIS
Colorado Center for Astrodynamics Research (CCAR)
Dittmar Associates, Inc.
Dynetics, Inc.
Edge Space Systems, Inc.
Embry-Riddle Aeronautical University
Euroconsult USA, Inc.
Honeywell Technology Solutions, Inc.
International Space University
Jet Propulsion Laboratory
JHU / Applied Physics Laboratory
KinetX, Inc.
Leverage Dynamics LLC
Lockheed Martin Corporation
Marquette University
Noblis
Northrop Grumman
Orbital Sciences Corporation
The Pennsylvania State University
Phillips & Company
Qwaltec
RWI International Consulting Services
Science Applications International Corporation
SGT, Inc.
Sierra Nevada Corporation
Space and Technology Policy Group, LLC
Space Dynamics Lab / Utah State University
SpaceX
The Tauri Group
Technica, Inc.
Texas A&M University
United Launch Alliance
Univelt, Inc.
Universities Space Research Association
University of Alabama in Huntsville
University of Florida
University of Texas at Austin
Virginia Commercial Space Flight Authority /
Mid-Atlantic Regional Spaceport
Women in Aerospace

* AAS Co-sponsored Meetings

Thank you for your continued support!

May 28-30, 2014
International Space Conference of Pacific-basin
Societies (ISCOPS)
Xi’an, China
June 13-15, 2014
Student CanSat Competition
Abilene, Texas
www.cansatcompetition.com
June 17-19, 2014
3rd Annual International Space Station (ISS)
Research and Development Conference
Hyatt Regency McCormick Place
Chicago, Illinois
www.astronautical.org
August 5-7, 2014
* AIAA/AAS Astrodynamics Specialist Conference
Manchester Grand Hyatt
San Diego, California
www.aiaa.org
September 29-October 3, 2014
International Astronautical Congress
Metro Toronto Convention Centre
Toronto, Canada
www.iac2014.org
October 27-29, 2014
Wernher von Braun Memorial Symposium
The University of Alabama in Huntsville
Chan Auditorium, Business Administration Building
Huntsville, Alabama
www.astronautical.org
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