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PRESIDENT’S MESSAGE

I write this on the heels of a very successful Goddard Symposium, and I
invite you to take a look at the results of the Symposium which are well captured in this issue. We also just held a successful Google Hangout on Women
in Weather, and another Google Hangout is scheduled for May 1 with a focus
on increasing impacts of heavy precipitation in the United States. We have
been very pleased with the success of these smaller, more focused events
and are looking to support more events like Google Hangouts where experts
can discuss useful and timely information with a wide audience at no charge.
In the last issue, I talked about 2015 being an exciting year, but I could
have added another adjective – busy. We’re now preparing for our first event
in Pasadena since 2008, and you’ll find the program in this issue. We’re pleased to be partnering with the
Planetary Society and have the support of the Jet Propulsion Laboratory. I’m impressed by how much the
planning committee has packed into two days!
In June, the AAS leads the annual Student CanSat Competition in Abilene, Texas, and each year brings
more college and university teams from around the world to the event. Although some of the focus is on
the safe retrieval of an egg (unbroken) from the payload, the competition also requires engineering skills
in aerospace design, materials, electronics, software and telemetry transfer.
July takes us to Boston for the 4th annual ISS Research and Development Conference. With the strong
support of CASIS and NASA, this year’s three-day conference is truly a gateway to innovation, breakthroughs and discovery onboard the International Space Station. I recommend checking out the program
at www.issconference.org.
The Space Flight Mechanics Committee is organizing the AAS/AIAA Astrodynamics Specialist Conference in August, and they are currently putting the finishing touches on the program for this year’s Vail,
Colorado, venue. In October, we’ll be back in Huntsville for the Wernher von Braun Memorial Symposium, which includes a student poster contest.
I hope you will be able to participate in some of these exciting events!
Finally, please encourage U.S. graduate students and young professionals in your networks to take a
look at and consider applying for the Future Space Leaders Foundation (FSLF) grant opportunity to attend the 66th International Astronautical Congress in Jerusalem, Israel, October 12-16. AAS partners with
the FSLF and conducts the application review process. Details on the grant program including eligibility
criteria can be found at www.futurespaceleaders.org. Applications are due by May 15, 2015.
AAS – Advancing All Space

Lyn D. Wigbels
lyn.wigbels@cox.net
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Open Innovation in Space: Powering a New Era
by Philippe Cyr, Natalia Larrea Brito, Benjamin Kraetzig, and Ian Stotesbury
Introduction
The term ‘innovation’ can have many properties: open, closed, distributive, linear, collaborative, and radical to list a few. Organizations strive to innovate, but many find it difficult to do so consistently. Innovation is both a complex and necessary process;
historically, it has been considered a craft rather than an industrial activity. Nevertheless, innovation is not just a technological
feat: it can refer to how organizations manage their operations, engage with outsiders, or deliver their services.
Economic theories and managerial models created in the 20th century ranked firms by the amount of capital they possessed and
the strength of their intellectual property (IP). The process by which firms bring valuable ideas to market has been portrayed as
a tight, highly guarded, closed system. In this closed model, ideas and concepts originate strictly within a company’s internal
research and development (R&D); however, many original ideas may not make it to market and end up shelved or dismissed.
Only a few ideas survive the entire innovation cycle - from R&D through to market delivery.  While these closed models remain
widely used in R&D intensive sectors and for public policy purposes today, they have often failed to describe the complex series
of interactions that lead to innovation.
The “Open Innovation in Space: Powering a New Era” report was produced by the Open Innovation team, consisting of 32 professionals and students from 21 nationalities, during the Summer Space Program 2014 of the International Space University. Our
team investigated the application of open innovation (OI) techniques to the space sector by identifying promising applications
and potential limitations.  In the report we considered asteroid mining as a business case for open innovation to illustrate possible
applications. This article provides a summary of the key findings and conclusions of the Open Innovation team report.
Our team explored the modern concepts of OI, particularly those that have gained popularity in the past decade. OI is a term used
to describe the trend toward collaboration in the idea generation process and in the development of new products and services.
In contrast to the closed model, OI points to a shift in an ideal model for innovation from working inside the firm’s boundaries to
reaching outside of them. Internal ideas that were previously sidelined can now be strategically made accessible to other entities in
a form of OI known as ‘inside-out.’ Similarly, ‘outside-in’ allows external resources to be applied internally to create value-added
products and services and penetrate new markets.
Background
Definitions of OI in existing literature often focus on new product and technology development to the exclusion of other applications. During the course of the project our team found this definition to be too narrow and adopted the following working definition:
“Open innovation is the process of strategically managing the sharing of ideas and resources among entities to co-create value.”
Co-creation typically results in smaller investments and higher returns for an organization. Some examples of the most common
implementations of OI are: coupled collaborative methods, inside-out and outside-in collaborations, crowdsourcing, and crowdfunding. OI elements found in technology development include joint ventures, R&D alliances, and exploration partnerships.
Nevertheless, while the form and intensity of the interactions vary among collaboration models, the rationale for open processes
remains constant: more efficiency, less risk, newer ideas, and improved sales.
Some terrestrial industries have begun to use OI, yielding a number of examples that were reviewed and considered in this project
to assess the viability of OI for space projects. The space sector is a prime candidate for OI because the increasing complexity and
decreasing budgets for space missions and projects require global collaboration. Based on the theoretical analysis of OI concepts,
four key reasons were identified for applying OI in the space sector:
•
•
•
•
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Cost-sharing
Risk-sharing
Decreasing time-to-market
Introducing new ideas and resources into the organization
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The further implementation of OI techniques can bring advantages to the space sector, not only for private industries, but also for
agencies and the public sector.
For the private sector, there are a number of incentives to strategically apply OI techniques: to lower development costs of a
project, e.g., creating new tools; sharing generated IP with a larger number of entities; to reduce project timelines by achieving
more efficient resource allocation; and to provide small and medium-sized enterprises access to resources and knowledge of
larger firms. Examples of where OI has been applied by private companies in the space sector include NanoRacks, PlanetLabs,
and NanoSatisfi.
For agencies and the public sector, OI can build sustainable collaborative environments capable of capturing the contributions
from several stakeholders. It helps alleviate the tremendous inertia of national agencies in regards to sharing ideas and resources
with outside actors. OI also assists in developing new business models and bringing in cultural change across the agency itself
and its customers.
A more detailed description demonstrating the benefits that OI can bring to the space and non-space sectors is shown in the table
below (Table 1.0):

Table 1.0: Benefits of Open Innovation for Different Sectors (Source: Open Innovation Team Report, p. 28)
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Nevertheless, the elements that make OI attractive carry risks in the space sector. These risks were categorized in the report; with
the most relevant being:
•
•
•
•

Commercialization: loss in control over the monetization of a product
Management: devolution of management decisions and the potential introduction of new organisational structures and
models to the company
Strategic: OI requires some inherent trust in chosen partners and this presents its own risk
Intellectual property: Upon creation of new intellectual property there will need to be an agreement in place between the
involved entities as to the ownership and usage of any applications of the IP. This is a complicated issue and important to
resolve prior to OI activities in many cases.

Approach
After an extensive literature review to evaluate applications of open innovation in terrestrial and space sectors, our team chose a
case study method to illustrate how open innovation techniques could be applied to a business case.
First, there was a period of down-selecting various suggested case studies by the team. This was done as a simple trade-off analysis, considering a number of factors to decide whether an idea was a good candidate for OI: interesting to businesses, interesting
to governments, and interesting to the general public. After summing the weighted scores of various proposals, asteroid mining
was selected as our case study.
Case Study
The asteroid mining case study involved the assessment of two prominent companies: Deep Space Industries and Planetary Resources. Both companies aim to exploit the resources of Near Earth Objects (NEOs) for in-situ use or for return to Earth. The
proposed timeline and roadmap of the two firms differ slightly, with the primary difference at this point being the mechanism for
prospecting potentially lucrative asteroids.
By considering the more detailed roadmap drafted by Planetary Resources the case study reviewed known mechanisms of applying OI and considered their viability at different stages of the roadmap. In order to perform a more detailed analysis, the scope of
the roadmap under consideration was limited to the mining of water-rich asteroids. A detailed assessment of metal-rich asteroids
and other prospecting and surveillance missions were beyond the scope of the report.
In mission design and development, it is common practice to consider the project in a series of phases. As the type of work being
performed in each phase varies quite dramatically, it is not surprising that the case study found that different OI techniques were
appropriate to each of the phases.
The case study showed that OI techniques could yield benefits when applied to asteroid mining. The direct financial assessment
supported the use of OI and, after research and discussion with industry experts, our team identified a broad trend in applicable
techniques based on phases (or more broadly, stages) of mission design.

Figure 1: Applicability of OI in the Innovation Process of Asteroid Mining (Source: Open Innovation Team Report, p. 58)
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A series of SWOT (Strengths, Weaknesses, Opportunities, and Threats) analyses for each of the proposed OI techniques is presented in the report as they relate to solving a particular challenge related to asteroid mining. These analyses were informed by
examples drawn from existing literature review of various OI techniques being used in similar or analogous scenarios. A review
of the business case demonstrated, with conservative estimates, that OI had the potential to accelerate the roadmap of an asteroid
mining program as well as reduce cost. It is recognized, however, that there are significant legal and social issues to overcome.  
The report discusses these issues in detail the culmination of these discussions can be found in the recommendations section of
this article.
An important aspect of the project was to create a survey investigating the opinion of public and private organizations regarding
the relevance of OI to their activities. The results of the survey gave insight into a difference in opinion between the two sectors.
Agencies were more willing to accept and use OI practices, while private enterprises were less intent. This may be explained by
concerns of private enterprise over the protection of IP.

Figure 2.1: Survey Responses from Agencies - Questions 1 to 4 (Source: Open Innovation Team Project, p. 50)

Figure 2.2: Survey Responses from Non-Agencies - Questions 1 to 4 (Source: Open Innovation Team Project, p. 50)
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Recommendations
Our report portrays a space sector that is being changed by an increasing role for non-government actors; the resources of private
companies and non-government organizations can be tapped to enable innovative solutions to traditional challenges for space
projects: schedule, cost, and quality. The value of OI is in connecting these actors - governments, private companies, and NGOs
- to form value-creating collaborations to address these challenges.
It is important to consider that recommendations to implement OI techniques do not suggest abandoning other innovation practices. Rather, OI should be seen as complementary to existing business models and its methods should be strategically applied
where appropriate.
Our team produced two recommendations. First, a series of recommendations was drafted to provide guidance on the strategic
application of OI methods to various activities in the space sector. Some recommendations are more general in nature while others
have specific relevance for policy makers, national space agencies, and private companies.

Table 2.0: Recommendations to Organizations
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Second, we made three overarching recommendations to encourage the proliferation of OI methods in the space sector: (i) open
innovation may be applied across all TRLs and mission phases; (ii) a toolkit of open innovation methods should be created to
operationalize the concept of open innovation for specific organizational needs; and (iii) adapt existing legal frameworks to better
address export control issues.
Conclusion
The main objective of our team was to assess how open innovation techniques could be applied across space sector activities. Our
findings show that open innovation techniques, specifically crowdfunding schemes and the use of prizes to crowdsource solutions,
are being applied in the space sector. It was found that the majority of the cases considered address challenges at early TRLs and
mission phases. Our survey results may explain why this is true, suggesting that current business and government leaders in the
space sector have a lukewarm enthusiasm for the potential of OI to disrupt their activities.
In contrast to the position that OI is more applicable to challenges at early TRLs and mission phases, our team found no compelling reasons for why OI techniques could not be applied across a wider range of activities. This position is illustrated through our
case study on asteroid mining where the team identified opportunities to apply specific OI techniques to address challenges across
all TRLs and mission phases. To encourage adoption of OI techniques in other space sector activities, we recommend the current
legal framework guiding outer space activities be adapted to remove out-dated barriers to terrestrial technology transfer and to address issues relating to intellectual property rights. A toolkit is envisioned to provide guidance to organizations in the space sector
on identifying relevant OI methods for specific mission or project phases.
One goal of the report was to encourage discussion about the applicability and operationalization of OI techniques in the space
sector. Future work related to the applicability of OI across different TRLs and mission phases, current legal barriers, and the
envisioned toolkit would inform and add value to these discussions.
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NASA Still Exists?
by Alex Case
Like any other year, my associates from the University of Illinois and myself arrived in Greenbelt, MD for Robert H. Goddard Memorial Symposium. We were excited to meet new people, learn about the current events of the industry in which we
all hope to partake one day, and enjoy a few days off from school. For everyone else, this was an ordinary conference. For me,
it was anything but normal. I was lucky enough to be asked to sit on a student panel at the symposium. The focus of this year’s
Goddard Symposium was “On the Cusp: What’s Next?” With this theme, it was fitting that this was the year to host a student
panel at the Symposium. This “Generation Next” panel was an opportunity for four students from four different universities with
a variety of different majors to discuss why they choose to be part of the space industry, what they want to do in the industry,
what they want to change in the industry, and a variety of other topics.

The “Generation Next” panel, Alex Case, Patrick Dods, Clare Skelly, and Raphael Perrino, with moderator Bob Rogers (Source: NASA/GSFC/Bill
Hrybyk)

Standing up in front of a crowd of people and sharing your ideas with them is an activity most people dread. I, however, am
always excited to sit in front of a room full of industry leaders and discuss my opinions. The total length of the panel was just
over 1 hour. During that time the questions we discussed ranged from where we thought NASA needed to improve to what we
hoped to be doing 20 years from now to what our first task would be if we were named the NASA administrator. Our varied
backgrounds provided a wide range of answers to the questions asked. Out of all of our collective answers, I drew out one
theme: better engagement. Whether that means engaging the general public or engaging the millennial generation workforce,
we need to have more people actively engaged and caring about the space industry.
First off, all four of us realized a need to better engage the general public in the space program. When I was asked what I
thought NASA could do better, I did not hesitate to say public relations. Yes, NASA does use a variety of mediums to connect
with the public, but most of them (like social media pages) require a person to have the knowledge that they exist in order to
benefit from them. More often than not, a member of the general public with no connection to the space industry has no idea
NASA still exists. I have come across these people in my own residency hall at school. Last summer I had the privilege of
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interning at the NASA Goddard Space Flight Center for the Satellite Servicing Capabilities Office as an employee of ASRC
Federal. When I moved back to the University of Illinois at the end of the summer, one of my floor mates asked me what I did
this past summer. I told him I worked at NASA, and he simply stared at me with a confused look on his face. He had thought
NASA had shut down in 2011. I was in shock upon hearing that. I was curious as to how common of an occurrence this was
so I started a discussion with my fellow colleagues in aerospace engineering at U of I and discovered that a similar situation
had happened to almost all of them. This was my first real awakening to the fact that the general public had no idea what really
goes on in the space industry. If we ever hope to put humans on Mars, it is going to take a combined international effort and
the support of the general public. If there are portions of the general public who do not even know NASA still exists, how can
we expect them to support future space ventures, let alone a manned mission to Mars?
We need to show people just how vital space is to their daily lives. When most people wake up in the morning, one of the
first things they do is check the weather. If you asked them where the forecast comes from, they will say a meteorologist. If you
ask them where a meteorologist gets his data, most people would say they do not know. In reality, the data comes from weather
and atmospheric satellites among other sources. The general public does not know how much the space industry influences their
daily lives. Besides weather, cell phones and GPS systems relay very heavily on space based assets as well. People take these
amazing pieces of technology for granted and do not care how it works. If people understood that these technologies would
be severely limited if they would function at all without the space industry, they might care a lot more about space. Besides
these space based technologies, there have been countless technologies that have come out of space exploration that the general
public has no idea where they came from. Handheld vacuums, artificial limbs, water filtration systems, memory foam, insulin
pumps, fire fighter breathing apparatuses, and baby food are just a few examples of these technologies. The general public
assumes that some brilliant inventor just came up with these ideas one day. While this is true, they have no idea this inventor
was working on the space program. If people know that the items they use daily have come from the space industry, they may
be more willing to support it.
Improved public relations is only one part of better engaging the general public. The other necessary component is participating in missions that will catch the publics’ eye. Since the cancellation of the Space Shuttle, there has been no central campaign,
no main symbol. There have been countless rocket launches, satellites deployed, and experiments undertaken since the end of
Shuttle, but none of these have had the media appeal that Shuttle had. The average American does not care about a new science
satellite studying astronomy or weather. They want to see Americans going into space. Yes, there are Americans in space right
now on board the International Space Station (ISS). They got there, however, on board a Russian rocket and capsule. Since the
end of Shuttle, there has been no way for Americans to travel into space on American built spacecraft. This fact is one of the
leading causes of the public’s disinterest and lack of knowledge of the space program. Once Americans are being launched into
space on American built spacecraft again, we should see a shift in the public’s and media’s perspective on spaceflight. If you
went around asking the general public about what they knew had happened in space in the past year, they are likely to say one
of three occurrences: the failed Orbital resupply mission; the failed Virgin Galactic test flight; and SpaceX’s “failed” attempt to
land the first stage of their rocket on a barge. Mainstream media only covers our industries failures. We need to find a way to
get the space program back into the mainstream media’s normal coverage for our successes not our failures. Without that, we
will never recapture the public’s support.
NASA does have several programs that answer the issues I previously discussed. NASA’s Commercial Crew Program is an
avenue in which private companies are creating and operating the vehicles that will take astronauts to the ISS. While Commercial
Crew will provide the avenue for Americans to go into space on American spacecraft, there are two other NASA programs that
are exceedingly more likely to become the symbols known by the general public. The Space Launch System (SLS) and the Orion
Space Vehicle are the future of human deep space exploration. Once humans are flying in Orion on the SLS back to the Moon
or past the Moon, there will be an uptake in the amount the general public cares about the space industry. Just as with Apollo,
the public will hopefully be captivated by mankind’s endeavors to go where we have never gone before. It is these types of missions that have the chance of pushing the space program back into mainstream media coverage for reasons other than failures.
Consistent funding and support of space programs is absolutely necessary to maintain the public’s interest in space. What I
mean is that once a large scale space program (SLS, Orion, Constellation, etc.) is begun, it needs to be seen through to fruition.
Space programs need to be bigger than the administration that starts them. Since they are multi-decadal projects, they require
support, funding, and encouragement from both the administration that began the program and the administration that inherits
the program. There is no way Orion and SLS will take humans to Mars without consistent funding. We will never garner public
opinion without consistent programs. The policy makers and decision makers in DC need to realize that exploring space is
more important than flaunting their party’s agenda for space. Space exploration is an issue that all people should be able to get
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behind and thus should have consistent programs across administration changes. Increased awareness and support of the space
program in the general public would make it less politically taboo to fund space exploration, and thus the necessary funds needed
to launch a manned mission to Mars may finally be available.
Equally important is the engagement of the millennial generation, my generation. If we are going to make it to Mars in the
next half century, it will be this generation’s task to accomplish. This makes engaging my generation one of the most important
steps forward for space exploration. It will be both our hard work and our taxes that will fund the mission to Mars. This generation has grown up is this modern computing age. Explaining to us how the space industry is integral to the technology we
use every day should come easier in the sense we already willingly accept modern marvels of today’s technology. We embrace
progress and things we do not know. This makes my generation uniquely gifted to take up the mantle of space exploration.
Now all we need is a rallying cry.
For better or for worse, my generation is very self-centered. Social media is a prime example of this. From selfies on Instagram to paragraph-long status updates on Facebook, this generation is obsessed with making sure everyone knows everything
about them and that we are the center of attention. In order to get them on board with space exploration, we need to show them
how they have directly benefited from space exploration and how they will benefit from future exploration. I mentioned above
what we need to do to show people how their lives already benefit from previous space exploration. To show people how future
space exploration will aid their lives, all that is required is showing them how Mars’ environment is extremely hostile to human
life. If we can figure out how to have humans living on other planets on a nearly permanent basis, we will have developed the
technology needed to help save our own world from pollution.
The millennial generation is one of dreamers. It seems like every week I hear stories of successful, young entrepreneurs who
followed their dreams and made it big. We want to do the things no one has done before. All that is left is to focus this dreamer’s
attitude on space exploration. To do that, we need to captivate my generation. To do that, we need our own Apollo moment.
Going back to the moon could serve as my generation’s defining moment. For years now we have lacked the ability to return
humans to the Moon. Finally, with SLS we will again have the ability to send humans to the moon and beyond. With this ability
coming to fruition within the next few years, in my opinion, the space program should be focused on returning to the moon. This
mission would not simply be to go there and come back, but to go there and live there. With the possible decommissioning of
the ISS in 2024, we need to begin planning for humanity’s next off world base. What better location then our closest neighbor:
the Moon. Going to live on the moon before we go to an asteroid or Mars makes perfect sense. The moon would allow us to
test the technologies that would be needed to survive on Mars but be close enough to Earth so if something were to go wrong,
astronauts could make it back to earth in days, not months. It would make an excellent stepping stone in our space program’s
long term goal of putting humans on Mars. This mission would enable the human race to be a multi-celestial body species, the
next logical step in space exploration.
I truly believe, at heart, that the human race is a race of explorers and learners. We want to solve the great mysteries of our
universe. To do that, however, we must go further than we ever have before. We must recognize as a whole that space is the
future. To go further, it will require the commitment of the general public. Without them, the space program has no foundation
on which to stand. It will require their commitment to go back to the Moon. Living for extended periods of time on the moon is
the next logical step in exploration. It would serve as a great stepping stone towards Mars and a symbol of the space program
for generations to come.

Alex Case is a junior studying aerospace engineering at the University of Illinois Urbana-Champaign with a minor in
electrical engineering. Additionally, he is an undergraduate researcher for the Advanced Research for the Exploration
of Space (ARES) research group under Prof. Coverstone and Dr. Ghosh. Outside of class, he enjoys partaking in a number of extracurricular activities including being the Assistant Director of the Illinois Space Society and the Executive
Director of the Satellite Development Organization, and co-authoring systems engineering papers for the RASC-AL
and the SEDS Satellites around Mars competitions. His favorite hobby is golf of which he plays a considerable amount,
maintaining a handicap of 5. He spent this past summer interning at NASA Goddard Space Flight Center in the Satellite
Servicing Capabilities office, and this summer he will be interning at Ball Aerospace in Boulder, Colorado. His future
goals are to earn a master’s in systems engineering at some point in his career, to work in both the civilian and military
space industries, and to start a family of his own.
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Goddard Symposium Encourages Continued
Innovation and Exploration
by Mike Calabrese

NASA Administrator Charles Bolden delivers the keynote address to symposium attendees.

Bob Rogers, chairman of BRC Imagination Arts, asks questions to students on the “Generation Next” panel.

The 53rd Robert H. Goddard Memorial Symposium was held
from March 11-12 at the Greenbelt Marriott in Greenbelt, Maryland. This year’s theme was “On the Cusp: What’s Next?” The
annual symposium is sponsored by the American Astronautical
Society and supported by NASA’s Goddard Space Flight Center.
“Participants at the symposium were once again treated to
insights, observations and strategies for the coming years in
science, aeronautics, technology and human exploration by government and industry leaders,” said Harley Thronson, program
planning committee chair.
Bob Rogers, founder and chairman of design firm BRC
Imagination Arts, provided opening remarks and discussed public
engagement within NASA. “I’m a storyteller,” said Rogers, as
he related the history of several large companies in the context
of daretakers, or those who take risks; caretakers, or those who
manage and administer projects; and undertakers, or those who
preside over accelerating decline. He urged NASA to “refresh
the daretaker spirit” when it finds itself in caretaker mode.
NASA Administrator Charles Bolden picked up on the
daretaker challenge during his keynote address. “Our journey
of discovery has only just begun,” he said. He noted the role
technology will play in NASA’s journey to Mars, following
what he calls a “stepping stone approach” that begins with the
exploration of asteroids. He highlighted the successful Orion
test flight, the growth of commercial ventures in the resupply of

the International Space Station and recent science mission successes. “I know what we can do, but we can’t do it if we don’t
pull together,” Bolden added.
Additional perspectives from NASA Headquarters in Washington were provided by the agency’s mission directorates on a
panel moderated by Christyl Johnson, Goddard deputy director
for technology and research investments. John Grunsfeld, associate administrator for science, described NASA’s approach to
innovate, explore, discover and inspire, and referenced current
and future launches and events, including the Magnetospheric
Multiscale mission and the 25th launch anniversary of the Hubble
Space Telescope in April. “We are not in caretaker mode,” he
said. “We are on the cusp of discoveries everywhere.” Greg
Williams, deputy associate administrator for human exploration
and operations, discussed planning for a Mars journey through
cislunar space. Robert Pearce, director for strategy, architecture
and analysis, spoke about global mobility with the Next Generation Air Transportation System. Steve Jurczyk, associate
administrator for space technology, described a technology path
to reach, explore and live on Mars. He specifically mentioned a
helicopter concept that triples the range of rovers.
On the “Earth Science and Heliophysics” panel, Lisa Callahan, associate director for mission planning and technology
development in Goddard’s Earth sciences division, compared
the destruction of the ozone layer a decade ago to the climate
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change situation today. Therese Jorgensen, program director for
space weather at the National Science Foundation, discussed the
impacts and risks related to space weather.
During the awards luncheon, AAS recognized Norman R.
Augustine, Theresa Schwerin, Michael Gass, R. Steven Nerem,
Lynn F.H. Cline, Frank Cepollina and Holly Henry for their
contributions to spaceflight and space exploration. John Logsdon
was also recognized for his AAS fellowship.
France Córdova, director for the National Science Foundation, delivered the keynote on the second day and discussed
joint activities between NASA and NSF in areas such as planet
hunting with exoplanet telescopes.
Kathy Laurini, NASA senior advisor for exploration and space
operations, moderated a panel focused on the Global Exploration
Roadmap and its efforts to obtain sustained government commitment based on partnerships with 12 agencies and China. The
next update is due in 2016. For the European Space Agency, the
moon is next on the roadmap. For NASA, cislunar space is next
with Mars as the horizon goal.
The “Destination Mars Spotlights” session featured Bruce
Jakosky, principal investigator for NASA’s Mars Atmosphere and
Volatile Evolution mission, and Joe Cassady, executive director
for space for Aerojet Rocketdyne. Jakosky explained MAVEN’s
objectives to explore the importance of the historical loss of
water and carbon dioxide on Mars, while Cassady indicated that
we are on the cusp of breaking the 20-year barrier for a human
mission to the planet.
Kathy Flanagan, interim director for the Space Telescope
Science Institute, opened “The Next Golden Age of Astronomy”
panel with an overview of how new missions build upon earlier
ones. John Mather and Mark Clampin, Goddard project scientists for the James Webb Space Telescope, described the search
for habitable zones of stars in the galaxy and the exploration
of planets not observable from the ground but visible through

powerful telescopes, respectively. Alexey Vikhlinin, deputy associate director for the high energy astrophysics division at the
Harvard-Smithsonian Center for Astrophysics, cited the need for
multi-wavelength data to build on the Chandra X-ray Observatory and define a path to its successor.
Eric Stallmer, president of the Commercial Spaceflight
Federation, moderated a panel on emerging commercial space
ventures. Richard DalBello, vice president for Virgin Galactic,
provided an update of the company’s commercial spaceflight
ventures. Barry Matsumori, senior vice president for SpaceX,
discussed cargo missions to the space station and NASA’s
Commercial Crew Program. Peter Marquez, vice president for
Planetary Resources, talked about mining asteroids for platinum
and precursor technology efforts.
The symposium closed with remarks from Frank Morring and
Marcia Smith, editors for Aviation Week & Space Technology
and SpacePolicyOnline, respectively. Morring reintroduced the
daretaker approach suggested by Rogers, making note of the
exciting science and innovation currently taking place in the
aerospace industry.
“Each year, I say this symposium’s program is the best yet,”
said Jim Kirkpatrick, AAS executive director. “But this year’s
program really hit it out of the ballpark.”

John Grunsfeld, Christyl Johnson, Greg Williams, Robert Pearce, and
Steve Jurczyk share NASA Headquarters perspectives

John Mather, Goddard astrophysicist, visits a model of SpaceX’s partially
reusable Dragon spacecraft.
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Reprinted with permission of NASA’s Goddard Space Flight
Center. Photos provided by Bill Hrybyk, NASA Goddard
Space Flight Center.
Mike Calabrese is retired from the NASA Goddard Space
Flight Center and has been a member of the Robert H.
Goddard Memorial Symposium Planning Team since 2000.
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Snapshots of the 53rd Goddard Memorial Symposium
Photos courtesy of Bill Hrybyk, NASA Goddard Space Flight Center

France Córdova

Administrator Bolden meets with student attendees

Steve Volz
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Students in audience

Pamela Melroy

Attendees network during break
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Honors and Awards Luncheon

Frank Cepollina and Lyn Wigbels

Holly Henry

John Logsdon

Norm Augustine

Theresa Schwerin

Steve Nerem

Susan Irwin and Lynn F.H. Cline

Wanda Sigur and Jim Kirkpatrick

Join us March 8-10, 2016, at the
Greenbelt Marriott in Maryland for
the 54th Annual Robert H. Goddard
Memorial Symposium!
We hope to see you next year!
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Harley Thronson, Planning Committee Chair
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ASTRONAUTS AND ROBOTS

Astronauts and Robots: Partners in Space Science and Exploration
Theodore von Kármán Auditorium ♦ Jet Propulsion Laboratory ♦ Pasadena, California
Tuesday, May 12 - Wednesday, May 13, 2015
Tuesday, May 12
7:15
7:30
8:30
8:45
9:15
9:45
10:00
10:45
11:30

1:00

3:00
3:15

5:15
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AAS Corporate Members Breakfast (Invitation Only)
Registration Opens / Networking / Continental Breakfast
Welcome and Announcements
Walt Faulconer,  AAS Executive Vice President
JPL Welcome and Update
Charles Elachi, Director
Keynote
Jim Bell, Professor, School of Earth and Space Exploration, Arizona State University; President, Board of
Directors, The Planetary Society
Break
NASA’s Science Program Update
Jim Green, Planetary Science Division Director, Science Mission Directorate, NASA HQ
NASA’s Human Exploration and Operations Program Update
Jason Crusan, Director, Advanced Exploration Systems Division, Human Exploration and Operations
Mission Directorate, NASA HQ
Awards Lunch – plus Conversation with the JPL Mars Program Team
with Fuk Li, Director for Mars Exploration; Ashwin Vasavada, MSL/Curiosity Project Scientist;
Matt Wallace, Mars 2020 Deputy Project Manager; and Jim Watzin, Director, Mars Exploration Program,
NASA HQ
11:30 to 12:00 – get food and return to seats
12:00 to 1:00 – Award presentations and conversation with Mars Team
Integration of Robotic and Human Exploration
Moderator:  Scott Hubbard, Department of Aeronautics and Astronautics, Stanford University
Panelists:
- Representing the perspective of a field geologist with direct experience with a Mars rover:
  Ashwin Vasavada, MSL/Curiosity Project Scientist, JPL
- Representing the perspective of a specialist in robots, AI and related technologies:  TBD
- Representing the perspective of a field astrobiologist:  David Des Marais, Principal Investigator,
  Astrobiology Institute, NASA Ames
- Representing the perspective of an engineer who drives Mars rovers:  Jennifer Trosper, Curiosity Deputy
  Project Manager, JPL
Break
Destination Mars: Pathways
Moderator:  John Baker, Systems Engineer, JPL
Panelists:
- John Guidi, Deputy Director, Directorate Integration Office, Human Exploration and Operations Mission
  Directorate, NASA HQ
- Mike Gernhardt, Manager, Environmental Physiology Laboratory, NASA JSC
- Lou Friedman, Executive Director Emeritus, The Planetary Society
- Joe Parrish, Deputy Manager, Mars Program Formulation, JPL
Networking Reception with Movies
Theodore von Kármán Auditorium
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Wednesday, May 13
7:30
8:30
8:45

Registration Opens / Networking / Continental Breakfast
Opening Remarks: TBD
Environment for Pragmatic Realities: Politics, Money and Technology
Moderator:  Charles Elachi, Director, JPL
Panelists:
- Jeff Bingham, Space Studies Board and former Senior Advisor to the U.S. Senate   invited
- Michael Potter, Senior Fellow, International Institute of Space Commerce
- Bill Adkins, Washington Consultant for The Planetary Society; former Senior Staff, House Science
  Sub-Committee
- Joel Parriott, Deputy Executive Officer & Director of Public Policy, American Astronomical Society
10:15 Break
10:30 Roles and Perspectives of the Aerospace Industry
Moderator:  Larry James, Deputy Director, JPL
Panelists:
- Jim Crocker, Vice President and General Manager, SSC International, Lockheed Martin Space Systems
  Company
- John Shannon, Program Manager, International Space Station, Boeing
- Gwynne Shotwell, President and CEO, SpaceX
- Frank Culbertson, Executive Vice President and President, Space Systems Group, Orbital ATK
- Jeff Grant, Sector Vice President and General Manager, Space Systems, Northrop Grumman
12:15 Lunch – Conversation with JPL’s Dawn Team
Carol Raymond, Dawn Mission Deputy PI; Bob Mase, Dawn Project Manager; Marc Rayman, Dawn
Mission Director and Chief Engineer; and Julie Castillo-Rogez, Research Scientist
12:15 to 12:45 – get food, return to seats
12:45 to 1:45 – Conversation with Dawn Team
1:45 NASA’s Robotic Space Science Program Today: Current status and selected highlights of
late-breaking science discoveries
Moderator:  Dan McCleese, JPL Chief Scientist
Panelists:
- Astrophysics – Jonas Zmuidzinas, Caltech
- Planetary Science – Kevin Hand, JPL
- Earth Science – Randall Friedl, JPL
- Heliophysics – Marco Velli, UCLA
- Exoplanets – Scott Gaudi, Ohio State
3:15 Break
3:30 Future Missions – Confirmed or Nearing Confirmation
Moderator:  Jakob van Zyl, Associate Director for Program Formulation, JPL
Panelists:
- WFIRST/AFTA – Neil Gehrels, NASA GSFC
- Solar Probe – Steve Arnold, APL
- Europa Mission – Bob Pappalardo, JPL
- PACE Mission – TBD, NASA GSFC
- SWOT Mission – Tamlin Pavelsky, JPL
- Exoplanet Technology Demo Missions – Gary Blackwood, JPL and NASA HQ
5:00 Wrap-up
Walt Faulconer, AAS Executive Vice President
Closing Reception with Optional Tour of JPL
Theodore von Kármán Auditorium
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MARK YOUR CALENDAR

The 2015 ISS Research & Development (R&D) Conference (July 7-9 in Boston) is your connection
to the latest innovations, breakthroughs and discoveries on-board the International Space Station.
Located at the Marriott Copley Place in the center of Boston, the 2015 ISS R&D Conference brings
together the leading minds in scientific research from the commercial and academic communities.
This 4th annual conference focuses on new discoveries in microgravity research, life sciences, materials development and remote sensing.
Join us in Boston to gain insight and perspectives on the new era of research and technology development. Register now at www.issconference.org.

NOMINATIONS
are being accepted for the

ORDWAY AWARD

for Sustained Excellence in Spaceflight History
This award is named in memory of Frederick I. Ordway III (1927-2014),human spaceflight advocate and
chronicler of the history of rocketry and space travel. The award is presented on an occasional basis by
the American Astronautical Society and recognizes exceptional, sustained efforts to inform and educate
on Astronautical history through one or more media, such as (1) writing, editing, or publication of a book
series (as opposed to a single title), (2) preparation and presentation of exhibits, or (3) production for
distribution through film, television, art, or other non-print media. The award process is managed by
the AAS History Committee.

Nomination forms are available at www.astronautical.org/awards/ordway
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NOTES ON NEW BOOKS

Curiosity: An Inside Look at the Mars Rover Mission and the
People Who Made It Happen and Mars Rover Curiosity: An
Inside Account from Curiosity’s Chief Engineer
Reviewed by Rick W. Sturdevant
Curiosity: An Inside Look at the Mars Rover
Mission and the People Who Made It Happen
by Rod Pyle. Amherst, NY: Prometheus
Books, 2014. 300 pages. ISBN 1616149338.
US $19.95 (paperback, images, figures,
bibliography, index).
Mars Rover Curiosity: An Inside Account from
Curiosity’s Chief Engineer by Rob Manning
and William L. Simon. Washington, DC:
Smithsonian Books, 2014. 240 pages. ISBN
1588344731. US $29.95 (paperback, figures,
appendix).
At least half a dozen books about the
Curiosity rover have been published since the
Mars Science Laboratory (MSL) launched
on 26 November 2011. Rod Pyle, a writer,
producer of documentary films, and lecturer
with NASA’s Johnson Space Center, has added
one of the most recent volumes. Rob Manning,
MSL chief engineer at NASA’s Jet Propulsion
Laboratory, and William Simon, a best-selling
author of thirty books, have teamed to add
another one. The literary efforts of these three
individuals amply serve to inform experts and
general readers alike about the MSL project’s
birth, the tortuous challenges associated with
designing the spacecraft, preparations for its
launch, and engineering Curiosity’s successful
landing on the Martian surface.
Pyle’s book, written by an informed, wellconnected outsider, furnishes a succinct but
substantial history of Martian exploration
beginning
with
Chistiaan
Huygens’s
speculation in 1698 about life on the red planet.
From Schiaparelli’s map of 1877 and Lowell’s
speculation two decades later about canals – to
the Mariner 4 flyby in 1965, the Viking lander
in 1976, and the Sojourner, Opportunity, and
Spirit rovers in more recent times – Pyle
sets the context for Curiosity’s mission. By
focusing on geologist John Grotzinger’s role
in the latter project, Pyle draws his audience
into the quest for Martian habitability, past or
present. From his account of witnessing the
Scarecrow (Curiosity’s earthly test version) in
action near Death Valley – to Grotzinger’s role
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in choosing Gale Crater as the landing site – to
the so-called “Seven Minutes of Terror” prior
to landing on Mars – and to initial discoveries
and preparations for driving into Mount
Sharp’s rugged foothills, Pyle’s narrative
whets a reader’s appetite for the next unwritten
chapter in this extraordinary rover’s exploits.
Manning’s book provides one high-level
insider’s perspective on the MSL project. He,
most likely with Simon’s stylistic narrative
polish, acquaints readers with how he joined
JPL and rose through the ranks in the “Mars
Adventure” to become MSL’s chief engineer.
The importance of learning from prior projects
becomes apparent; by borrowing from
previously developed hardware or software,
then adding risky innovations, such as the
“sky crane” concept, JPL engineers recorded
another successful landing on Mars. Manning
also reveals how personal relationships and the
strength of administrative support from within
various levels of the NASA bureaucracy
contributed to MSL’s survival and Curiosity’s
ultimate success. Last but certainly not least,
the Manning-Simon narrative highlights
the importance of teamwork, especially
Dara Sabahi’s prescription for rejuvenating
teamwork when poor communication led
to frustration and frayed collaboration. The
authors remind us that in any project, the work
is all about the energy, drive, and persistence of
the people involved. Furthermore, when things
go awry, laughter remains the best medicine
for easing tension.
Readers will find the Pyle and ManningSimon books quite different stylistically. Some
might judge Pyle’s tone a bit too chatty or
crassly familiar, such as when he writes that
“sometimes it sucks to be too far ahead of your
time” (p. 31). Others might become annoyed by
the abundance of his parenthetical expressions,
especially in the first few chapters. Conversely,
the Manning-Simon text flows smoothly from
sentence to sentence, page to page, and chapter
to chapter. Simon probably tempered most
of Manning’s engineering jargon, thereby
enabling non-engineers to understand the
complexity of the MSL/Curiosity design and

its operational performance.
Despite their stylistic differences, these
two books are worthy of concurrent reading.
While the essential story remains the same
in each tome, various details and interpretive
points enrich readers’ understanding of the
MSL/Curiosity project. For example, Pyle
discusses the imaging of the descent stage,
heat shield, and even tungsten weights on
the Martian surface, as well as watchmaker
Garo Anserlian’s design of special Mars
timepieces for Curiosity’s driving team at
JPL, but Manning-Simon make no mention of
either subject. Even when the authors discuss
the same subjects, such as “last-minute fixes”
prior to launch or training sessions for entry,
descent, and landing (EDL), comparison of
their descriptions reveals differences.
      Since these books went to press,
Curiosity has traveled to the base of Mount
Sharp and made more fascinating discoveries.  
In early November 2014, NASA reported
Curiosity had confirmed from the Martian
surface the presence of a mineral mapped from
orbit.  Just one month later, NASA announced
Curiosity had measured a tenfold spike in
methane, an organic chemical, in the nearby
atmosphere, and it had detected the presence
of carbon-based organic molecules in a rock
sample.  Consequently, this reviewer suggests
readers leave plenty of open space next to the
Pyle and Manning-Simon volumes on their
bookshelves.
Dr. Rick W. Sturdevant is an AAS Fellow
and deputy director of history for Air
Force Space Command at Peterson AFB in
Colorado Springs, Colorado.
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AAS CORPORATE / INSTITUTIONAL MEMBERS

AAS Corporate / Institutional Members
a.i. solutions, Inc.
Aerojet Rocketdyne
The Aerospace Corporation
Aerospace Industries Association
Analytical Graphics, Inc.
Applied Defense Solutions, Inc.
Arianespace
Auburn University
Ball Aerospace & Technologies Corp.
The Boeing Company
CASIS
Colorado Center for Astrodynamics Research (CCAR)
Dynetics, Inc.
Edge Space Systems, Inc.
Embry-Riddle Aeronautical University
Honeywell Technology Solutions, Inc.
International Space University
Jet Propulsion Laboratory
JHU / Applied Physics Laboratory
KinetX, Inc.
Leverage Dynamics LLC
Lockheed Martin Corporation
Marquette University

Northrop Grumman
Orbital ATK
The Pennsylvania State University
Phillips & Company
Qwaltec
RWI International Consulting Services
SAIC
SGT, Inc.
Sierra Nevada Corporation
Space and Technology Policy Group, LLC
Space Dynamics Lab / Utah State University
SpaceX
The Tauri Group
Texas A&M University
United Launch Alliance
Univelt, Inc.
University of Alabama in Huntsville
University of Florida
University of South Florida
University of Texas at Austin
Virginia Commercial Space Flight Authority /
Mid-Atlantic Regional Spaceport
Women in Aerospace

Thank you for your continued support!

Charitable Giving and the AAS
A popular way of donating to an organization is through a gift by means
of a will (i.e., to make a bequest). You may decide to consider either a
general bequest to the AAS or a bequest targeted to an existing or new AAS
scholarship or an award fund. These bequests are deductible against estate
and inheritance taxes.
There are also tax advantages when making charitable donations to the AAS
while you are living. Such gifts could contribute to the memory of someone
who has passed away or be made in the honor of a person who is still alive.
In addition, special occasions offer opportunities for gifts to be directed to
the Society.
As a final note, although the AAS is able to provide suggestions for charitable
giving, your financial or legal advisor should be consulted about such actions.
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2015 Schedule of Events
June 12-14
Student CanSat Competition
Abilene and Burkett, Texas
www.cansatcompetition.com

April 13-16
Space Symposium
The Broadmoor Hotel
Colorado Springs, Colorado
www.spacefoundation.org

July 7-9
Annual International Space Station (ISS)
Research and Development Conference
Boston Marriott Copley Place
Boston, Massachusetts
www.issconference.org

May 1
Extreme Precipitation: a Google+ Hangout
www.northropgrumman.com
May 5-7
Humans 2 Mars (H2M) Summit
The George Washington University
Washington, D.C.
https://h2m.rostrum-cms.com/registration
May 12-13
Astronauts and Robots: Partners in Space Science and Exploration
Theodore von Kármán Auditorium
Jet Propulsion Laboratory
Pasadena, California
www.astronautical.org
May 12-13
Space Situational Awareness 2015
Baltimore, Maryland
www.ssa2015.com
June 8-10
Workshop on Satellite Constellations and Formation Flying
Delft, The Netherlands
www.iwscff2015.com
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www.facebook.com/AmericanAstronauticalSociety

August 10-13
AAS/AIAA Astrodynamics Specialist Conference
Vail, Colorado
www.space-flight.com
ABSTRACT DEADLINE: April 12
October 12-16
International Astronautical Congress (IAC)
Jerusalem, Israel
www.iac2015.org
October 28-29
Wernher von Braun Memorial Symposium
The University of Alabama in Huntsville
Chan Auditorium, Business Administration Building
Huntsville, Alabama
www.astronautical.org

www.twitter.com/astrosociety SPACE
www.youtube.com/user/astrosociety
SPACE
TIMES
TIMES
• July/August
• Sep/Oct 2014
2013

