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PRESIDENT’S MESSAGE

      AAS – Advancing All Space

      Carol S. Lane
      clane@x-energy.com

October 4, 2017, was the 60th anniversary of the launch of Sputnik and the birth of the Space 
Age. This singular event literally rocked the world and most certainly was THE pivotal impetus that 
shaped the United States space program for not just the decade of the 1960’s but for decades to come. 
During the week of the 60th anniversary, some awful events took place, including the horrific mas-
sacre in Las Vegas and the aftermath of three devastating hurricanes, among other things, so the 60th 
anniversary barely was mentioned in the mass media. The space community has often debated the 
strategic and public value of another “spectacular” program like Apollo versus a steady integration 
of space-based assets into the fabric of our lives and society, like weather satellites, remote sensing 
satellites, the permanent presence of humans on the space station. Obviously, it isn’t an “either/or” 
question, especially as we’ve seen the emergence of the new commercial sector become both main-
stream and simultaneously igniting a new public interest in space. So, I was very struck by a chart 
that Keith Cowing recently posted on NASA Watch showing the population distribution of people 
who were and weren’t alive when Apollo 11 landed on the moon. It reinforced my view that we really need to be getting to know the next 
generation of space leaders and listening to their viewpoints as we shape the next several decades of our space program.

SPACE TIMES • September/October 2017

To gain increased perspectives of young professions, Space Times will begin featuring an interview with an up and coming member of 
the next generation space community. We have a talented interviewer, Molly Kearns, who has agreed to take on this assignment. Molly 
is a senior in the Honors College at the University of Alabama, majoring in marketing. She was an intern last summer at NASA Glenn 
Research Center supporting the Space Communications and Navigation division. As one of her assignments, she took on the leadership 
of developing and publishing the intern newsletter and interviewed each of the interns in the 2017 class, which was also published as a 
magazine. I am very excited that this month we debut Inside the Mind of a Young Professional: A Conversation with Jillianne Pierce. 
Jillianne is working as a Federal Relations Manager for Space Florida. She was a recipient of the Future Space Leaders fellowship and 
is a member of the Space Generation Advisory Board.

Other features this month are an article written by Bryan Chan and Miles Bengston called Irish Summer of Space, a recap of the 18th 
Annual Advanced Maui Optical and Space Surveillance Technologies Conference (AMOS) which was held September 19-22, 2017, and 
a book review of The Value of the Moon by Roger Lanius. Finally, we have a Call for Papers for the 2018 AAS/AIAA Astrodynamics 
Specialist Conference.

Please provide feedback and/or ideas – they are always welcome!
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Throughout school your intended ca-
reer path was centered around the law 
system. How did you first transition and 
become involved in the space industry?

I am a huge space nerd, and I always have 
been, but throughout my time in school 
the only people that I knew working in the 
space industry were engineers and scien-
tists. During my time at The University of 
Miami School of Law, I was the president 
of the International Law Society. At the 
time, I thought I was going to do inter-
national human rights law, so in my last 

Inside the Mind of a Young Professional: A 
Conversation	with	Jillianne	Pierce

semester of school I attended a conference 
in New York City called International Law 
Weekend. To my surprise, they had a panel 
on space law and space policy. Seeing that 
panel at the conference was my first real 
moment of realizing “Oh my gosh! I can 
work in this industry that I love, with the 
skill set that I already have.” After that I 
spent two and a half years doing what I 
call “aggressive networking” to land my 
first job in the industry!

As someone with a background in 
law and communications, why do you 
believe it is important for people with 
non-STEM related backgrounds to get 
involved in the space industry?

If you can explain something in a way 
that makes people visualize it and you can 
captivate their imagination, that is what 
gets support for the program. Recently, 
a lot of people are talking about STEAM 
and throwing the ‘A’ in for the arts. It is 
really important that the public under-
stands the importance of space in their 
everyday lives. Take GPS for example...
our critical infrastructure is based off of 
something people can’t even see, so hav-
ing people that can help the general public 
visualize it is critical. That’s where I feel 
that people with a marketing background 
or a public relations background or an art 
background are highly needed. There are 
so many other industries outside of STEM 
that are just as important to the industries’ 
success as a whole.

Currently you are the Federal Gov-
ernment Relations Manager at Space 
Florida. What kind of work do you 
conduct there?

Space Florida was created by the State of 
Florida to foster the growth and develop-

ment of a sustainable and world-leading 
space industry in the Sunshine State. My 
job was created a year and a half ago when 
Space Florida decided that they wanted 
to begin operations in the D.C. area. My 
day-to-day is never the same, but, basi-
cally, I am a liaison between the state 
of Florida and the federal level in terms 
of aerospace. Coming from a legislative 
standpoint, I am trying to make sure that 
the laws, regulations, and policies in the 
country are conducive to the growth of the 
emerging space marketplace.

How does it feel to finally be a part of 
the industry you worked so hard to 
break into?

It’s incredible and very humbling! Grow-
ing up in Florida, my very first memory is 
going to see a shuttle launch with my dad, 

Jillianne Pierce received her Bachelor of 
Arts Degree in Interdisciplinary Studies 
from The University of Central Florida, 
and continued on to earn her Juris Doc-
tor Degree from the University of Mi-
ami’s School of Law in 2012. Jillianne is 
currently working as a Federal Govern-
ment Relations Manager at Space Flor-
ida, and has been involved with the AAS 
since 2015.

Photo credit: Trevor Mahlmann
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Molly Kearns, a senior at The Univer-
sity of Alabama studying Marketing 
and Communications, conducted this 
interview.

Photo credit: Trevor Mahlmann

and I had annual passes to the Kennedy 
Space Center and Walt Disney World. I 
was your quintessential Sunshine State 
child. My first job out of law school was 
as a Government Affairs Coordinator for 
Walt Disney World, and now I get to be the 
cheerleader for space for my home state, 
so 10-year-old Jillianne would be pretty 
proud of my career path so far! I really just 
love getting to represent the best interests 
of Florida, as it helps to enable the growth 
of this amazing industry.

How did you first get involved with 
the American Astronautical Society 
(AAS)?

In 2015, I was the recipient of the Future 
Space Leaders fellowship, which gave 
me the funding and support to fly to and 
attend that years’ International Astronauti-
cal Congress (IAC) in Jerusalem, Israel. It 
also came with mentoring from different 
members of the Future Space Leader’s 
board, which is comprised of a number of 
people who are highly active within the 
AAS, as well as a number of other benefits 
including a membership to the AAS.

Two years later the AAS gave you the 
opportunity to speak at the 2017 In-
ternational Space Station Research & 
Development (ISS R&D) Conference. 
For those who could not attend, what 
was the topic of your talk?

In addition to my involvement with the 
AAS, I am also a member of the Space 
Generation Advisory Council (SGAC). 
SGAC was fortunate to find a partner 
in AAS to sponsor the first annual next 
generation event, “Innovation Beyond 
Boundaries,” which was held the first day 
of the 2017 ISS R&D Conference. It was 
a daylong event for young professionals 
where we held breakout groups in the 
morning followed by speed mentoring 
sessions in the afternoon. The event ended 
up being very successful, and later in the 
week the AAS gave me the opportunity to 
go up on the main stage of the conference 
and tell the conference goers about that 

experience! From that talk, we received 
a lot of interest from people working both 
in the government and industry who want 
to work together with young professionals 
to gain their perspectives on challenges 
that can be met with different innovative 
ways of thinking.

How did it feel to present on stage and 
contribute to the ISSR&D conference 
as a whole?

It was crazy! Honestly, it was less about 
me speaking and more about sharing the 
platform that the AAS is giving young 
professionals in recognizing our impor-
tance as a generation to push to explore. 
On a more personal level, three years ago I 
was one of those people sitting in an audi-
ence listening to others talk about how to 
get involved in this industry, so the fact 
that I am now in a position where I get to 
inspire others to be part of the field that I 
so badly wanted to be in is really, really 
cool. As we would say at Disney, it was a 
“magical moment.”

Finally, what advice do you have for 
young professionals wanting to get 
involved in the space industry?

Be humble, be curious, and work hard. Be 
humble because it is easy to get wrapped 
up in your achievements and your own 
personal interests, but there is always 
something more for you to learn. Be cu-
rious because this is such an integrated 
community, and the more that people ask 
questions and reach across disciplines, the 
more it is going to benefit everyone in the 
long run. Finally, work hard. The blessing 
and curse of this industry is that it is so 
cool that nobody ever wants to leave! If 
you want to contribute, you have to work 
hard to show that you have the skills 
and that you want to be here. Recognize 
where you are developing skills that can 
be transferable in the long run. The final 
thing I will say is stay in touch with people 
and always follow up. This industry is full 
of people that are really passionate about 
their work and want to get young people 
involved, so as long as you are respectful 
and show that you are listening and will-
ing to learn, they will definitely help you.
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An	Irish	Summer	of	Space:	A	Participant’s
Perspective	at	the	International	Space	University
by Bryan Chan and Miles Bengston

INTRODUCTION
Last summer, hundreds of students and 

renowned space professionals traveled 
to Cork, Ireland, for a shared purpose: to 
learn from and connect with like-minded 
space enthusiasts at the International 
Space University (ISU) Space Studies 
Program (SSP). Founded in 1988, ISU is a 
postgraduate institution that has provided 
professional development to over 3,700 
future leaders of the world space commu-
nity in an interdisciplinary, international, 
and intercultural environment.

ISU’s SSP is an intensive nine-week 
summer program designed to broaden 
participants’ perspectives on international 
space activities. The multi-faceted cur-
riculum is focused on various interdisci-
plinary aspects of the space industry. In 
keeping with ISU’s international focus, 
the location of the program changes every 
year. SSP16 was held in Israel, this year’s 
SSP17 was hosted at the Cork Institute 
of Technology in Ireland, and SSP18 is 
planned to take place in the Netherlands.

In late June, Miles, Bryan, and 110 
other enthusiastic participants from 26 
countries convened in Cork, Ireland, for 
the Space Studies Program. The SSP cur-
riculum is divided in three main phases: 
core lectures, departmental activities, and 
team projects. The core lectures compre-
hensively cover the seven ISU disciplines: 
science, business and management, hu-
man performance in space, engineering, 
policy and law, humanities, and space 
applications. Expert lecturers from vari-
ous renowned space organizations shared 
invaluable knowledge from their profes-
sional years in the field. Highlights in-
cluded a lecture on microgravity from Jef-
frey Hoffman, the NASA astronaut who 
repaired Hubble Space Telescope; a work-
shop from Soyeon Yi, South Korea’s first 
astronaut; and a lecture on the origins of 
the universe from legendary Russian sci-

Miles (left) and Bryan carrying the American 
flag before the opening ceremony (Photo 
credit: Bryan Chan/Miles Bengston)

entist Mikhail Marov.
In the second program phase, each 

participant chose one discipline area as 
a departmental focus. Each department’s 
curriculum varied in how subject mat-
ter was presented – one day would be a 
field trip to the city or countryside, anoth-
er day would have hands-on workshops 
with guest presenters, and yet another day 
would involve collaboration with another 
department to launch a rocket or weather 
balloon.

The last segment of SSP was devoted 
to team projects. Here, the challenge and 
opportunity was to self-organize about 30 
team members from different countries, 
academic backgrounds, and ages to pro-
duce an academic report and presenta-
tion within three weeks. In the following 
sections, we share our backgrounds and 
personal experiences in each of the three 
phases of SSP17.

PERSONAL EXPERIENCES
Bryan: My motivations of attend-

ing ISU were to better understand non-
American, non-engineering perspectives 
and insights from the space industry while 
building an international network of like-
minded individuals.

After attending the core lecture series, 
I joined the space humanities department 
to connect better to people with an inter-
est in space but who are not necessarily in 
the space field. One of our departmental 
activities was visiting Blackrock Castle, 
a riverside castle that has been converted 
into a space science museum. I learned 
the motivations behind why the museum 
was designed in certain ways, and how it 
constantly changes to best provide educa-
tional value to the Irish general public. I 
participated in a workshop where we be-
came behavioral economics test subjects 
and another where we designed and built 
prototypes of a commercial space station. 
It was refreshing to view familiar topics 
in a different light, all while sharing these 
experiences with people of different cul-
tures.

My team project was focused on the 
application of the Internet of Things to 
the space and energy sector. As pressure 
mounted to connect more devices to the 
Internet, I felt it necessary to understand 
the benefits and opportunities of apply-
ing this potentially disruptive technol-
ogy to the aerospace sector. The process 
of self-organizing and distributing work 
tasks was a very educational exercise in 
meshing cultures and understanding how 
different people work effectively. My sub-
team consisted of two participants living 
on the coast of India and a British ocean-
ographer. Using their expertise and my 
knowledge in satellite Earth observation, 
we developed an early tsunami detection 
system using an existing satellite constel-
lation, an existing ship network, and a set 
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Bryan enjoying the view from the Irish 
countryside (Photo credit: Bryan Chan/Miles 
Bengston)

of inexpensive Internet of Things devices 
we designed.

Miles: As an undergraduate, I was a 
member of Students for the Exploration 
and Development of Space (SEDS) and 
attended the annual SEDS SpaceVision 
conference, which is where I was first in-
troduced to ISU. My motivations for at-
tending ISU were to diversify my knowl-
edge of the industry beyond space science 
and to join the global ISU community as 
I was preparing to take the next steps in 
my career.

After completing the core lecture 
phase, I selected the Policy, Economics, 
and Law department. As a scientist and 
engineer by training, I had no prior expe-
rience in space law, so it was a privilege to 
learn from several of the top space lawyers 
and policy makers in the world. One of the 
highlights was a two-day simulated ses-
sion of the UN Committee on the Peaceful 
Uses of Outer Space to draft a future Mars 
treaty. I was selected to serve as a co-chair 

of the working group along with a col-
league from France. While discussing the 
Outer Space Treaty and deliberating about 
a future Mars treaty, I quickly gained a 
thorough understanding of the complexi-
ties of space law, which will be valuable 
throughout my career.

During the team project phase, I worked 
on a team of 28 individuals from 15 coun-
tries to produce a roadmap for countries 
which are developing capacity in the 
space sector. My specific roles included 
analyzing case studies of countries with 
established space programs, developing 
general recommendations for emerging 
space nations, and applying the recom-
mendations to specific nations. The ways 
in which a nation’s culture influences its 
approach to the exploration and utiliza-
tion of space was particularly interesting. 
This project provided an understanding of 
the rich and diverse space programs that 
exist around the world. Our final report, 
A Roadmap for Emerging Space States 
(ARESS), has been delivered to several 
high-level ministers of the Irish and Hun-
garian governments, as well as the ESA 
Director General, and will be used as a 
capacity-building roadmap in emerging 
space nations. (All SSP team project re-
ports are available for download from the 
ISU online library.)

CLOSING
Throughout the summer, we both 

sought to maximize our benefits from 

the program and to contribute as much 
as possible. As a reflection of this, Miles 
was elected as class speaker for the clos-
ing ceremony, and both of us participated 
in organizing group activities and helped 
lead our teams. In particular, we estab-
lished an ISU Ultimate Frisbee team and 
introduced the sport to many people from 
around the world. The team project work 
we did this summer has resulted in sev-
eral papers which were presented at this 
year’s International Astronautical Con-
gress in Adelaide, Australia. We would 
both like to express our deepest gratitude 
to the American Astronautical Society for 
supporting us in attending SSP17. The 
knowledge, experiences, and relationships 
obtained this summer are already having a 
significant impact on our trajectories, both 
personally and professionally.

Bryan Chan received his B.S. in Aero-
space Engineering from the Georgia In-
stitute of Technology while completing a 
co-op internship program at JPL. After 
interning at NASA Ames, he graduated 
with a M.S. in Aerospace Engineering 
from Stanford University in 2011. Bry-
an has spent the past several years as 
a systems engineer and manager in the 
commercial aerospace industry in Cali-
fornia. He has worked on vehicles rang-
ing from rockets and robotic landers to 
geostationary communication satellites. 
He currently serves as the President 
and co-founder of his high-altitude bal-
loon technologies company, Night Crew 
Labs LLC.

Miles Bengston received a B.S. in En-
gineering Physics in 2016 and a M.S. 
in Engineering Physics in 2017 from 
Embry-Riddle Aeronautical University 
in Daytona Beach, Florida. His areas of 
research include wave-particle interac-
tions in the Van Allen Radiation Belts 
and global magnetosphere dynamics 
during geomagnetic storms. Addition-
ally, he has interned for Rolls-Royce 
and was a 2016 Space Scholar at the Air 
Force Research Lab.

The ISU SSP class of 2017 at the Cork Institute of Technology (Photo credit: International 
Space University)
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2017	AAS/AIAA	Astrodynamics	Specialist	
Conference
by Cindy Schumacher

The 2017 Astrodynamics Specialist Conference held August 20-24, 2017 at the Skamania Lodge in Stevenson, Washington, 
was hosted by the American Astronautical Society (AAS) and co-hosted by the American Institute of Aeronautics and Astronau-
tics (AIAA). Organized by the AAS Space Flight Mechanics Committee and the AIAA Astrodynamics Technical Committee, the 
conference took place in the Columbia River Gorge, one of the most ecologically diverse places in the country. The setting for the 
meeting was planned to coincide with the 2017 Great American Eclipse on August 21.

Prior to this event, no solar eclipse had been visible across the entire United States since 1918, and not since 1979 had a total 
eclipse been visible from anywhere in the mainland United States. All the conference attendees well understood that one must be 
in exactly the right place on the surface of the Earth at exactly the right time to see the two celestial bodies overlap precisely. Most 
of them decided to make the extra effort to see what for many would be a once-in-a-lifetime event. 

Eclipse totality before and after (Photo credit: Randy Persinger)
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THE TOTAL ECLIPSE

The path of totality for the August 21st eclipse passed through Madras, Oregon, about 100 miles south of the conference venue.  
The eclipse started at approximately 9:00 am local time and Madras is 2.5 hours’ driving time from the Skamania Lodge, assum-
ing no delays. With traffic on the morning of the eclipse being extremely unpredictable, the conference organizers recommended 
leaving several hours prior to 6:00 am, or the day before. Car pools were set up and conference participants left all hours of the 
night on Sunday. An eclipse watching event was set up for attendees at the Erickson Aircraft Collection Museum adjacent to the 
airport in Madras.

“One of the highlights of the conference was going to the eclipse!” said Kate Larsson, Iowa State University Aerospace En-
gineering student. “My friend and student competition teammate Matt Heacock from John Hopkins University, and I caught a 
ride with two men who worked at NASA Langley. We left at 4 am, thinking the traffic to the eclipse would be heavy. Fortunately, 
there was none at that hour. We arrived at the Madras airport well before the eclipse, and were able to tour the aircraft museum.”

Larsson continued, “The eclipse was absolutely breathtaking! What made it even better was experiencing it with people who 
were just as excited about the phenomenon as I was. We attempted to leave the airport immediately after totality to make it back to 
the conference in time for the student competition. However, even leaving within minutes after totality we were caught in a traffic 
jam for several hours, four of which were just in the parking lot. In total, we spent 15 hours traveling for a two minute eclipse. 
And it was completely worth it!”

Dubbed the Great American Eclipse, the event saw the Sun, the Moon and the Earth become perfectly aligned in a celestial 
spectacle seen from the Pacific Ocean to the Atlantic Ocean. Fourteen states across the United States experienced a total solar 
eclipse with more than two minutes of darkness descending in the middle of the day over the course of 100 minutes.

Conference attendee and photographer Randy Persinger said, “My car pool arrived in Madras at 4:30 am, and the excitement 
had already begun. I knew things were going to happen fast, so I had all my photo gear ready to go and was able to practice as the 
Moon’s shadow began its coverage. I knew that I did not want a photograph to dominate the eclipse, so I made sure I experienced 
it directly. Just before totality, the crowd got quiet from anticipation of the big event.”

Persinger continued, “Like others I was just amazed how the white corona exploded out from behind the Moon’s shadow. 
Any picture, simply cannot describe the power and drama of seeing it firsthand. The corona was much brighter and bigger than I 
expected and it seemed to dance around. I was also surprised to see red splotches at the edges, as all the photographs I had seen 
were just white. Then, it was over so fast, and we all experienced, to different degrees, the crazy traffic jam back to the Lodge.”

Conference events, the poster session, student competition, and keynote speaker resumed at the Skamania Lodge somewhat 
later than scheduled on Monday evening August 21.

Eclipse watchers - (left to right) Randy Persinger, Paul Schumacher, Matt Wilkins, 
Bonnie Alfriend, and Terry Alfriend (Photo credit: Cindy Schumacher)
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PLENARY SESSION: DR. LOUIS FRIEDMAN ON “POLITICAL ADVOCACY FOR THE PLANETS”

Dr. Friedman spoke candidly about the origins of political and program advocacy by The Planetary Society. Together with 
Carl Sagan and Bruce Murray, Friedman co-founded the Society in 1979-1980 as a non-profit privately funded organization “to 
encourage the exploration of other worlds and seek extraterrestrial life.” At that time NASA was considering the curtailment of 
planetary exploration. Indeed, in the 1980s, NASA rejected proposals for any new missions, including one to Halley’s Comet. 
Mars exploration had been stopped after the Viking missions. Using direct-mail (the pre-internet form of crowd-funding) the Soci-
ety raised funds from individual donors to seed new projects promoting public interest in planetary exploration and the search for 
extraterrestrial life. Friedman described early projects of the Society including the Search for Extraterrestrial Intelligence (SETI), 
discovery of extra-solar planets, discoveries of Near-Earth objects, In-Situ Propellant Production technology, Mars balloons and 
rover testing. He also described the broader involvement of the Society with international space cooperation and advocacy for a 
joint U.S.–U.S.S.R. human mission to Mars. The Society’s international programs included participation with the International 
Halley Watch and missions in Russia, Europe and Japan. The Society remains active today with Bill Nye as the current CEO (suc-
ceeding Friedman in 2010) and next year is hoping to fly LightSail, a project started by Friedman.

“Our Planetary Society has inspired the people of Earth to explore other worlds, understand our own, and seek life elsewhere, 
for over 30 years,” Friedman said. “Our three founders formed the Society to demonstrate, simply by its existence, that the public 
strongly supported planetary exploration and the search for extraterrestrial life and to wave that fact in the faces of politicians and 
policy makers around the world. We succeeded immediately in that and became the fastest-growing membership organization of 
the 1980s. Since nature continues to surprise us, we must create involvement all across the world to go ‘from Mars to the stars’.

Dr. Louis Friedman (Photo credit: Cindy Schumacher)
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International cooperation is always foremost in Friedman’s mind. “The great ventures that are required to explore the planets, 
bringing back a sample from Mars, setting up a lunar base or practice station for sending humans back to the moon and onto Mars, 
these are projects that require international cooperation,” he explained. “They require it for two reasons. One, financially, it’s just 
too expensive for any one nation to do alone. But I think even more importantly, they require it for public support. The public’s 
view of going to other worlds is, I think, that it’s Earth that goes to other worlds. And, if countries don’t work together, they could 
actually lose a lot of the energy and a lot of support that they have, in addition to wasting money by not cooperating with each 
other.”

 Friedman, Executive Director of the Society for 30 years, remained on the Board of Directors until October 2014. Since then 
he continues to work as the Society’s Emeritus Executive Director seeking to inspire people through research, education and 
public participation.

“In a way, we are very fortunate to live at a time when we can witness great missions like the Mars Exploration Rover, Cassini, 
Huygens, Hayabusa, and so on,” Friedman said. “Governments are spending money and they are doing this for the science and 
joy of discovery, and the adventure of exploring other worlds. So we’re fortunate that they do spend as much money as they do. 
At the same time, governments do not always spend the money wisely, and there are choices they make that do not bring the same 
return. We must convince politicians to invest astutely!”

Early in his career, from 1963-1968, Friedman worked at the AVCO Space Systems Division on both civilian and military 
space programs. From 1970-1980 he worked on deep space missions at the JPL in Pasadena, California. He performed mission 
analysis and navigation system studies for pre-project definition of Mariner Venus-Mercury, Voyager and Galileo and was the 
program development leader for Venus Orbital Imaging Radar, which later became Magellan. He led the development and design 
for the Halley Comet Rendezvous - Solar Sail proposal and was the leader of the post-Viking Mars Program in the late 1970’s. 
In 1979-80 he originated and led the International Halley Watch and served as manager of Advanced Planetary Studies at JPL. 
Friedman is the author of more than 20 technical papers on celestial navigation, astrodynamics, mission analysis and design, and 
mission planning. He has also written the books, Starsailing: Solar Sails and Interstellar Travel and From Mars to the Stars: The 
Future of Human Space Flight.

Additionally, while at the Society, Friedman worked on the Mars Balloon development, international Mars rover testing, a 
Mars microphone, and the joint educational project with LEGO-Red Rover Goes to Mars. He led Cosmos 1, the attempt to fly the 
first solar sail, and was the Co-Inventor and Principal Investigator of the Living Interplanetary Flight Experiment. Unfortunately, 
this experiment flew on the Russian Phobos Sample Return mission, which was lost in Earth orbit in November 2011. The experi-
ment was to have been the first instance of purposely sending life from Earth to interplanetary space.

 “The reason we spend billions of dollars around the world to explore other worlds is that we want to understand ourselves,” 
Dr. Friedman said. “Is life unique, or is life everywhere? Are we limited by our planet, or are we something that will move out 
into the universe? Finding that humans could make it on Mars, is why I support human missions to Mars. Knowing more about 
life in the universe, and the question of whether we can cope with the conditions of living on another planet is what still and will 
always motivate me.”

JOHN V. BREAKWELL STUDENT TRAVEL AWARD WINNERS

The Breakwell Student Travel Award encourages and promotes research activity in space flight mechanics and astrodynamics 
by providing financial support to one or more students presenting papers at each AAS/AIAA Space Flight Mechanics Meetings 
and Astrodynamics Conferences. Eligible students are judged on their extended abstract or paper and can win up to $1,000 per 
award.

This year’s four Breakwell Travel Award winners are: 
• Ricardo Restrepo, a PhD student in the department of Aerospace Engineering at the University of Texas at Austin, works 

under the supervision of Dr. Ryan Russell. His dissertation focuses on developing novel strategies for efficient planetary moon 
tour design and low-energy transfers. He also has experience in software development for trajectory design.

• Ashley Biria, a recent graduate of the University of Texas at Austin’s Department of Aerospace Engineering, defended 
his Ph.D. on July 14 under Dr. Ryan Russell. His Ph.D. mainly revisited Vinti theory, focusing on developing nonsingular orbital 
elements and evaluating the theory’s utility for relative-motion modeling. 

• James McCabe is a PhD student and NASA Space Technology Research Fellow at the Missouri University of Science 
and Technology. His research interests include navigation, non-Gaussian estimation, multi-target tracking, information theory, 
and orbit determination.

• Stijn De Smet, a PhD candidate at the University of Colorado at Boulder, is originally from Belgium. He obtained his 
BSc and MSc at Delft University of Technology in the Netherlands. In his research at CU, he focuses on solar gravity-driven plane 
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Breakwell student award winners - (left to right) Stijn De Smet, Award Presenter Dr. Islam Hussein, James McCabe, Rocardo Re-
strepo, Ashley Biria, and Conference Chair Dr. Dan Scheeres (Photo credit: Cindy Schumacher)

changes.

STUDENT DESIGN COMPETITION
“This year we celebrated the inaugural student competition at the Astrodynamics Specialist Conference,” said Dr. Daniel J. 

Scheeres, University of Colorado Boulder and AIAA General Chair. The student project was to design a space mission to char-
acterize the recently discovered asteroid 2016 HO3, which is a co-orbiter of the Earth-Moon system. The competition comprised 
three parts, a full satellite proposal paper, a poster session, and a presentation.”

The judging for the competition was by Planetary Resources, and the prize money was provided by both Planetary Resources 
and the AAS/AIAA Astrodynamics Specialist Conference, each providing matching amounts.”

Seven teams competed:
• Penn State University
• University of Colorado and Sao Paulo State University
• University of Illinois 
• John Hopkins University and Iowa State University
• Purdue University 
• Florida Institute of Technology 
• University of Arizona and Polytechnical University of Milan
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In a very strong field, the team from University of Colorado and Sao Paulo State won the $3000 First Prize. The Purdue Uni-
versity team took the Second Prize of $2000, and the team from University of Arizona and Polytechnical University of Milan 
received the Third Prize of $1000.

The first-place winners proposed a SmallSat-class spacecraft, a Near-Earth Asteroid Characterization and Observation (NEA-
CO) mission, to explore the fast-rotating asteroid 2016 HO3 and perform an early scientific investigation to enable future, more 
in-depth missions.

“The NEACO spacecraft is equipped with a low-thrust solar-electric propulsion system to reach its target within two years, 
making use of an Earth gravity assist,” said University of Colorado Aerospace PhD student and team project manager, Chan-
drakanth (CK) Venigalla. “Its instrument suite consists of two optical cameras, a spectrometer, a laser altimeter, and an explosive 
impactor assembly. This suite allows NEACO to resolve the asteroid shape, estimate its mass, perform mapping and spectroscopy 
of the surface, and measure the strength of this small, fast-rotating, near-Earth asteroid.”

Upon arrival at 2016 HO3, NEACO uses pulsed plasma thrusters to hover, first at an altitude of 50 km to perform lit-surface 
mapping and shape modeling, and later at a lower altitude of 10 km to refine these models and perform surface spectroscopy. 
“Following the hovering phases, the spacecraft performs several flybys with decreasing periapsis altitudes in order to estimate the 
asteroid’s mass,” Venigalla explained. “Finally, NEACO uses an additional flyby to release an explosive impactor that craters the 
asteroid surface. After spending a few weeks at a safe hovering distance, the spacecraft returns and images the crater and freshly 
exposed sub-surface material. This provides information about the strength of the asteroid surface.”

Venigalla concluded, “My teammates and I are proud to have won the student competition and are grateful to the conference 
organizers for the chance to compete and attend the 2017 Astrodynamics Specialist Conference. The technical sessions provided 
great opportunities to learn about various active areas of research and the valuable feedback on our mission design project was 
priceless. Overall, it was a great experience that gave me a better understanding of space mission design as a whole, including 
aspects about my own research which focuses on optimizing the trajectories of multiple spacecraft systems.”

First place student competition winners - (left to right) Stefaan Van wal, Nathan Parrish, Chandrakanth 
(CK) Venigalla, JoAnna Fulton, Benjamin Bercovici, Jonathan Aziz, and Stijn De Smet (Photo credit: Cindy 
Schumacher)
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Cindy Schumacher is a journalist from Maui, Hawaii. She currently writes for Maui Economic Development Board and the 
Lahaina News. She has written numerous articles on topics related to space science, and has covered national and interna-
tional conferences, including the annual AMOS (Advanced Maui Optical and Space Surveillance Technologies) Conference.

THE SPECIALIST SESSIONS

The conference technical program reflected the diverse topics that the field of astrodynamics has come to include. Over three 
full days, August 22 through 24, more than 170 papers in 26 sessions were presented on trajectory design and optimization; or-
bital dynamics; planetary exploration, space situational awareness; collision avoidance; spacecraft attitude estimation and control; 
spacecraft guidance, navigation and control; orbit determination; relative motion and proximity operations; spacecraft constella-
tions and formations; and problems of space flight near small natural bodies in the solar system. Additionally, 22 posters on these 
subjects were presented on August 21 after conference attendees returned from the eclipse viewing.

HUMAN EXPLORATION BEYOND EARTH ORBIT

On the last day of the conference, a special session on Human Exploration Beyond Earth Orbit was attended by Dr. Edwin 
Eugene Aldrin, Jr., known to the world as Buzz Aldrin. Dr. Aldrin was the lunar module pilot for the Apollo 11 mission in July 
1969 and became the second person to walk on the surface of the Moon, following mission commander Neil Armstrong. A former 
U.S. Air Force officer with the Command Pilot rating, Aldrin also went into orbit on the Gemini 12 mission, finally achieving the 
goals for extra-vehicular activity (EVA) that completed the Gemini Program and paved the way to the Moon. He spent over five 
EVA hours on that mission. In recent years, Aldrin has become famous for his proposal to use cycler trajectories to ferry crew and 
cargo between Earth and Mars on a regular basis.

In August 2015, in association with the Florida Institute of Technology, Aldrin presented a “master plan” for NASA consid-
eration, for astronauts each with a tour of duty of ten years, to colonize Mars before the year 2049. Aldrin strongly supports a 
manned mission to Mars. He views the Moon not as a destination but a point of departure, one that places humankind on a trajec-
tory to homestead Mars and become a two-planet species.

In one of Aldrin’s two papers presented at the conference he proposed a hyperbolic abort strategy providing a safer approach 
to achieving hyperbolic rendezvous, a crucial aspect of using cycler trajectories.

“For the foundations of establishing a permanent settlement on Mars, we must build on innovative trajectories such as cycling 
pathways,” said Aldrin. “We explore or we expire!”

Dr. Buzz Aldrin, Dr. Louis Friedman, and students (Photo credit: Cindy 
Schumacher)
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18th	Annual	AMOS	Conference
by Cindy Schumacher

The 18th Annual Advanced Maui Optical and Space Surveillance Technologies Conference (AMOS), was held on September 
19-22 at the Wailea Beach Resort—Marriott. Organized and presented by Maui Economic Development Board (MEDB), this 
year’s Space Situational Awareness (SSA) program featured a rich line-up of keynotes, thought-provoking technical sessions, and 
exciting interactive poster presentations and exhibits. Nearly 740 participants — including 100 people from 15 countries besides 
the U.S.—represented government, industry, and academia, and provided cutting-edge technology, policy challenges and a future 
roadmap of space.  Lectures on topics in the fields of astrodynamics, telescope optics, adaptive imaging, and orbital debris ex-
plored ways to protect the space environment and avoid costly collisions.

 “The 2017 AMOS Conference reflected the global significance of tracking space objects and debris to guard commercial 
and military satellites,” said Leslie Wilkins, MEDB President and CEO. “The program, centering on Space Traffic Management 
(STM), successfully wove together strands of policy panels and technical presentations, assuring a balance and understanding of 
the interconnection between the two perspectives.”

TECHNICAL SHORT COURSES

Five technical short courses on Space Debris, Satellite Conjunction Assessment, and other topics, preceded the conference on 
Tuesday September 19 with morning and afternoon sessions. Course topics discussed how SSA and STM must be a collabora-
tive effort in the space operations environment. Space debris is now a global challenge requiring rapid response in order to avoid 
collisions.

“There is a key message that I want to stress when facing the steep change in how we are using space as a resource,” said Dr. 
Tim Flohrer, Space Debris Analyst at the European Space Agency (ESA) in Germany, who taught a short course on the subject. 
“We are not necessarily lacking more guidelines, but we need means to better adhere to existing guidelines. Several studies have 
shown that the reliability of post-mission disposal is the key driver for the sustainable use of the environment.”

Flohrer continued, “ESA’s space debris mitigation policy includes prevention of uncontrolled growth of abandoned spacecraft, 
and prevention of orbital collisions. It is our hope that through new disposal maneuvers we can prevent debris from residing for 
long times in the protected regions and limit casualty risk to human population due to re-entry of space systems.”

Lauri Newman, NASA Conjunction Assessment Risk Analysis program manager at Goddard Space Flight Center; Matt Hejduk 
from Astrorum Consulting; and Francois Laporte and Monique Moury from CNES, the French National Center for Space Studies, 
offered a technical short course on Collision Avoidance Risk Assessment, discussing how conjunction assessment fits into the big 
picture of the STM environment.

“With the space environment rapidly evolving, many companies are proposing mega-constellations and cubesats which are 
making space accessible to non-traditional space operators,” said Newman. “The concept of STM is coming to the forefront as the 
need is growing for agency regulatory authority to make the space environment safe for everyone to operate in.”

The other short courses were Rapid Integration of Novel Algorithms with Modern Data Management Systems, presented by 
Carl Fischer, Chief Technologist, and Matthew Fisher, Senior Engineer, both from Ball Aerospace; Earth and Planetary Atmo-
spheric Physics Primer, presented by Capt. Michael Nayak, AFRL; and Implementing Operational Analytics Using Predictive 
Analysis and Big Data Techniques presented by Rohit Mital, Chief Technology Officer at Stinger Ghaffarian Technologies, and 
Joseph Coughlin, Senior Aerospace Engineer at Applied Defense Solutions.

SSA SPACE POLICY FORUM

DAY 1: Evolution of the Commercial SSA Industry
Celebrating the recent 50th anniversary of the United Nations Outer Space Treaty, Doug Loverro, former Deputy Assistant 

Secretary of Defense for Space Policy, U. S. Department of Defense, kicked off the conference by calling for the revival of U. S. 
leadership in space.

“Space has a risk of becoming weaponized due to the actions of some stakeholders,” Loverro said. “The international commu-
nity needs to redouble efforts to pass legally-binding restrictions on the placement of weapons in outer space. The U. S. needs to 
be clear and lay out the concepts and philosophies that should guide us and the world for the next half century.”
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Loverro’s keynote was followed by a STM panel discussion moderated by Dr. Brian Weeden, Director of Program Planning at 
Secure World Foundation. The panel summarized the current debate in the U. S. Government on assigning responsibility for civil 
SSA and the potential role of commercial satellite operators in establishing norms and standards for working in space.

“More than 60 countries currently operate at least one satellite, and an estimated 16,000 new satellites are planned for launch in 
the next decade,” said Weeden. “At least 1,500 active satellites orbiting Earth right now provide a wide array of data and services 
that are critical to human societies. They contribute information that is vital for the environment, education, food production, secu-
rity, public health, water resource management, human rights, disaster relief and nuclear security. The Global Positioning System 
(GPS), for example, is estimated to have benefited the U. S. economy by more than $55 billion in 2013 alone.”

Dr. Doug Loverro, former Deputy Assistant Secretary of Defense for Space Policy, U.S. Department of Defense, 
giving Day 1 Keynote (Photo credit: Jose Morales)

At the same time, the field of space is experiencing rapid changes. Growing numbers of governments, companies, and other 
entities are starting to get involved in space, and some are exploring new types of activities and capabilities that could in the future 
bring massive new benefits. One of the big unanswered policy questions in SSA is the future relationship between the government 
and private sector.

“Clearly both will have a role,” said Weeden. “But how to figure out the division of labor and how they can work together is a 
big question. The elephant in the room for commercial SSA is secrecy. It’s becoming harder and harder for governments to keep 
their defense activities in space as hidden as they once were. At some point soon, the cost of restricting SSA innovation and data-
sharing is going to outweigh the national security benefits.”

The real concern is that if the U. S. Government doesn’t relax their restrictive policies and allow commercial space activities to 
flourish in the U. S., then technology and innovation will move to foreign countries, as happened in the remote-sensing industry. 
The increased availability of space technology and capabilities has both advantages and disadvantages. On the positive side, it 
leads to greater innovation, lower costs and greater access to beneficial satellite services for everyone.

“However, the growth and diversification of space activities and the influx of new actors have the potential to exacerbate many 
of the current challenges to the long-term sustainable use of space,” Weeden explained. “These challenges include on-orbit crowd-
ing, radio-frequency interference, the proliferation of space debris and the chances of an incident in space sparking or escalating 
geopolitical tensions and conflict on Earth.”
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Speakers gather for Day 1 Panel on Evolution of the Commercial SSA Industry. Brian Weeden (far left), Director of Program Plan-
ning for Secure World Foundation, moderated the panel that included Helen Reed, cofounder and Chief Technology Officer for 
Chandah Space Technologies; Doug Hendrix, Chief Executive Officer of ExoAnalytic Solutions; Paul Welsh, Vice President for Busi-
ness Development at Analytical Graphics Inc.; Edward Lu, Vice President for Strategic Projects at Leolabs; Tom Kubancik, Vice 
President for Advanced Programs at Applied Defense Solutions, Inc.; and Steward Bain, Chief Executive Officer of Northstar. (Photo 
credit: Jose Morales)

Panelist Tom Kubancik, Vice President for Advanced Programs at Applied Defense Solutions, Inc., added, “A cross-industry 
global initiative is needed, either led by an existing entity or spearheaded by a new collective force. We must establish a systematic 
approach that works for users, operators, and overseers while keeping the need for order and maintaining the pace of investment 
and innovation in the space economy. Industry must lead the way with STM and allow the politicians to focus on the extensive 
regulatory and enforcement functions that will ultimately be required.”

The discussion throughout the conference, also examined potential future scenarios for STM. The deployment of large numbers 
of active satellites in space is driving the need to protect the space environment.

“Time is critical to figure it out,” said Paul Welsh, Vice President for Business Development at Analytical Graphics, Inc. “Thou-
sands of satellites are being planned for launch into mega-constellations, which will eventually constitute a huge traffic hazard. 
Governments and commercial satellite operators must work together to define rules to maximize the safety of flight and to protect 
space systems that are essential for our daily lives.”

DAY 2: Challenges and Opportunities from Large Commercial Constellations
Keynote speaker, Colonel Shinichiro Tsui, Councellor in the National Space Policy Secretariat of the Cabinet Office, Govern-

ment of Japan, kicked-off the second day. “Japan is increasing its participation in the use of outer space for both civil and security 
applications,” said Tsui. “Due to the rapid advances in technologies, and increased congestion, our dialogue and guidelines are 
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key to the importance of promoting international cooperation.”
Moderated by Andrew D’Uva, Providence Access Company, this panel discussed the commoditization of satellite hardware 

and increased private sector investment in space, which have led to dramatic growth in the number of commercial satellites 
planned for launch.

“With the estimated 16,000 satellites planned for launch over the next decade, multiple companies are planning constellations 
of several hundred to thousands of satellites each,” D’Uva explained. “These new missions mark the beginning of a new era in 
satellite technologies and the initiative is making it easier than ever for space researchers outside of NASA to get involved in 
small satellite projects. Our panel of experts discussed the capabilities these new constellations could provide for commercial 
and national security users and also the steps industry and governments can take to mitigate potential sustainability challenges.”

Day 2 Panel on Challenges and Opportunities From Large Commercial Constellations moderated by Andrew D’Uva (far left), Presi-
dent, Providence Access Co.; Diane McKissock, SSA Sharing Cell Lead, 18th Space Control Squadron; Tim Flohrer, Space Debris 
Analyst ESA; Cyrus Foster, Flight Dynamics Lead, Planet; and Gary Henry, Director of Space Defense & Intelligence, Boeing (Photo 
credit: Jose Morales)

Panelist Tim Flohrer from ESA said, “As of January 2017, a long history of successful launches has resulted in numerous ob-
jects that have been tracked by the U.S. Space Surveillance Network during almost 60 years of operation. As a result, today’s Low 
Earth Orbit (LEO) region contains almost 74% of the on-orbit cataloged population.”

Flohrer’s view is that the reliability of satellite disposal at the end of mission needs to be very high, at least 90% or higher. 
This is not what we see today with current missions. Although by current guidelines, satellite operators are supposed to remove 
defunct satellites within 25 years of end of mission, this often does not happen. The causes include satellite system failures, insuf-
ficient fuel remaining, and many other factors. “Due to the time it takes for internationally binding rules to be agreed on, a self-
commitment of the operators should be discussed,” he said.
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Day 2 Keynote Speaker Colonel Shinichiro Tsui, Councellor, National 
Space Policy Secretariat, Cabinet Office, Government of Japan discussed 
Japan’s increasing participation in the use of outer space for both civil 
and security applications. (Photo credit: Jose Morales)

DAY 3: International Perspectives on the Future of Space Traffic Management
An expert on space security, the Day 3 keynote speaker Dr. Stuart Eves, Lead Mission Concepts Engineer for Surrey Satellite 

Technology, Limited, in the UK, spoke directly about controlling traffic in space. Eves said, “We need new techniques involving 
earth-based lasers, radar, and ground-based telescopes, to change orbits to avoid collisions. Additionally, we must have complete 
international cooperation because tracking space items is more than one country can do.”

Moderated by Victoria Samson from Secure World Foundation, the panel discussed the accelerating growth in commercial and 
military uses of space, the number of space actors, and innovative uses of space, all of which have sparked the continued discus-
sion on STM.

“However, there is still wide debate over how to define STM, and what the goals of a STM regime should be, let alone what 
policies, regulations, and mechanisms should be put in place to enable it,” said Samson. “The discussion must continue on mul-
tiple potential future scenarios for STM, the implications for commercial, civil, and national security uses of space, and what 
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Dr. Stuart Eves Lead Mission Concepts Engineer for Surrey Satellite Technology, Limited, in the UK, giving Day 3 Keynote on space 
traffic control (Photo credit: Jose Morales)

policy steps can be taken to move towards a pragmatic STM regime.”
Panelist Pawel Chodosiewicz, Lieutenant Colonel and Acting Director of the Defense Projects Department of the Polish Space 

Agency, said, “Poland’s goal is to find new space technologies which can be developed to share data in order to create and feed 
a national space catalog.  Poland looks forward to greater international SSA data-sharing and partnership with the United States, 
NATO partners, and commercial industry.”

Uwe Wirt, Director of Operations at the German Aerospace Center (DLR)/German SSA Center, agreed, “More effective inter-
national cooperation, and improvements in sharing data are norms for strengthening international relationships. In space, we need 
partnerships with all nations to ensure peaceful and lasting capabilities.”

The AMOS 2017 SSA Policy Forum concluded with the realization that as space becomes an increasingly normalized domain 
of human activity, like air, land, and maritime domains, a crucial part of the discussion must be the involvement of the military, 
industry, and international stakeholders helping to establish and enforce future governance principles. Resolving technological 
problems, regulatory policy, and industry challenges are key to establishing a comprehensive STM system and the frameworks 
for generating the peaceful use of outer space and its economic growth.

AMOS 2017 TECHNICAL SESSIONS

Each day of the conference, the policy discussions were followed by at least six hours of technical presentations on every 
aspect of SSA. Researchers from universities and government agencies figured most prominently in these sessions, although a 
number of advanced ideas were also offered to the community by engineers and scientists from companies directly involved in 
the commercialization of space.
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Cindy Schumacher is a journalist from Maui, Hawaii. She currently writes for Maui Economic Development Board and 
the Lahaina News. She has written numerous articles on topics related to space science, and has covered national and 
international conferences, including the annual AMOS (Advanced Maui Optical and Space Surveillance Technologies) 
Conference.

Day 1 featured reports of new work in the areas of orbital debris and astrodynamics. These sessions presented recent efforts to 
survey and model the space debris environment, and advanced techniques to estimate satellite orbital motion.

Day 2 featured extensive discussions of new optical systems and telescope instrumentation, methods for characterizing space 
objects that are too small or too far away to image in the traditional sense, and the problems of tasking and controlling large net-
works of sensor systems in order to maintain a complete catalog of space objects.

Technical sessions on Day 3 discussed the important and highly specialized topics of adaptive optics and advanced telescopic 
imaging systems. The day concluded with a set of presentations on the interdisciplinary aspects of SSA. The full text of all techni-
cal papers presented at the conference will be available on the amostech.com website.

Day 3 Panel on International Perspectives on the Future of Space Traffic Management, moderated by Victoria Samson (far left), 
Washington Office Director, Secure World foundation; Bhavya Lal, Research Staff Member, Science and Technology Policy Institute, 
Institute for Defense Analyses; WGCDR Steven Henry, Australian Exchange Officer, Principal Department of Defense Space Advisor 
Staff; LTC Pawel Chodosiewicz, Acting Director of Defense Projects Department, Polish Space Agency; and Uwe Wirt, Director of 
Operations, German Aerospace Center (DLR)/German Space Situational Awareness Center. (Photo credit: Jose Morales)
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OPINION:	A	Case	for	the	Open	Space
Situational	Awareness	(OS2A)	Consortium

Within days of Sputnik becoming the first earth orbiting satellite, a global group of amateur radio operators became the first open 
consortium for Space Situational Awareness (SSA). These operators were the first group to monitor and track an orbital object using their 
radios to monitor Sputnik’s payload. Soon afterwards, SSA moved out of the public and became a military function moving space object 
and threat monitoring from the open to the secure domain. Fast forward sixty years and the scale and complexity of SSA has grown im-
mensely. Appropriately, there is an increasing emphasis to expand the international community participating in space situational aware-
ness to solve a truly global problem. No one country has the resources, geography, or trust to do it alone. This is true when it comes to 
the traditional military needs beyond object tracking and cataloging to global surveillance and threat monitoring. The commercial space 
industry and nations hoping to participate in the commercial space economy need space traffic awareness and within the next decade 
active space traffic management.

Traditional US military partners such as the 5-eye nations of UK, Australia, Canada, New Zealand, and now including Germany, 
Japan, and France are aware they will not be receiving US military developed systems such as JMS or some variant that would create an 
international distributed version anytime soon. They understand the challenge is to build their own systems that ideally will support both 
commercial and defense priorities and enable sharing and collaboration of trusted, timely, and accurate data.

Who is going to help and how will they catch up to the US and other powers? The US Government would benefit greatly if it were to 
commit to a multi-tiered approach to train and equip our partners and enable SSA to be global and effective. The first level is research 
collaboration – expanding the emphasis and funding for international basic research projects at the government lab, academic, and 
industrial level. Secondly, we must lower the barriers to sharing of intellectual 
property and know-how by continued reform in ITAR rules and expanding multi-
lateral agreements. Increased access to US know-how will expand partner capabil-
ity which will benefit the US with a higher level of security. Third, US companies 
who have the know-how should be encouraged to participate globally and use 
their expertise to train and equip our partners. In fact, we should incentivize them. 
If US industry and its expertise in sensors, processing, and computing does not 
move out boldly internationally, we risk leadership of our industrial base and once 
again open the possibility to be outcompeted in the long term by the foreign indus-
trial base. Lastly, US industry empowered by the US government and supported 
by academia must move forward with common sense standards for global sensor 
operations, data validation, and information fusion in support of global SSA. An 
open SSA consortium led by a focused group led by industry needs to consider a 
fair and universal “Lingua Franca" for SSA interoperability. A model to consider 
is that of the Open Geospatial Consortium (OGC). The OGC is an international not for profit organization that has established quality 
open standards for the global geospatial community through consensus, and the standards are freely available for anyone to use to share 
geospatial data.

To be effective in SSA the standards need to be easy to implement and need to enable foundational activities such as machine to ma-
chine interchanges for sensor data planning, tasking, sensor quality, and data delivery. Standards must span the range of SSA interests 
including space surveillance and tracking, space weather, and radio frequency management. The standards need to be published and 
open and be foundational in nature allowing for those who implement them do so at a low level and to be able to add value in layers 
above in their implementation on the standard foundation. Industry with support from academia is best suited to make the pragmatic 
choices to achieve these Open Industrial Standards, which should be free to adopt. No regulation will be behind them, as that would 
require difficult and elusive political agreements. Use of the standards will be an open choice and be a business model decision and 
assessment of risks versus market forces that reward innovation and openness. As we have learned again and again, particularly with 
communication, transportation, and science, those who embrace openness and interoperability create a greater global market that raises 
their individual fortunes as well. The OGC has been a global success achieved through demanding work and hard choices. It is time 
for the SSA, satellite, and launch industries with academia and government labs to come together for a serious dialogue and initiate the 
process. My motivation in writing this article is to reinforce what many of us already know – the status quo is not acceptable; it is time 
to advance the discussion and seek out those who see enough value in the approach to initiate action.

Tom Kubancik is VP Advanced Programs at Applied Defense Solutions (tkubancik@applieddefense.com).
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Submitting Articles for Publication in Space Times

The readership of Space Times magazine includes space professionals, space enthusiasts, 
educators, students, and those interested in the space program, space exploration, science, and 
policy. The tone of the magazine leans more toward conversational rather than formal. Articles 
are written for a well-educated audience that has a great interest in space topics but may not 
necessarily be familiar with an author’s specific topic. Virtually any topic involving space science, 
technology, exploration, law, or policy may be covered. Issues relevant to the civil, commercial, 
and military and intelligence space sectors are also welcome.

Articles published in Space Times magazine are written with a clear explanation of technical 
concepts without inclusion of footnotes, endnotes, or bibliographies. Articles range from 600 to 
3,500 words, and any exceptions are handled on a case-by-case basis. Articles must be submitted 
in Microsoft Word format, Times New Roman font, 10.5 pt. Additional formatting will be handled 
during the editing process.

Submission of photos, tables, charts, and other visual support is strongly encouraged but is not 
required. All images must be provided in high resolution (minimum 300) JPG format, both in color 
(CMYK) and black and white (grayscale). Images must be provided as separate files.

Two copies of the final article must be submitted, one without any images embedded and one 
with images embedded for layout guide purposes. Captions and sources for all images are re-
quired. Obtaining permission from the owner of any photos or other visuals is the responsibility 
of the author of the article.

Articles must include:
 (1) a title;
 (2) a one to two sentence summary of the article for index purposes;
 (3) if applicable, subheadings providing separation between major sections of the article;
 (4) a one to two sentence byline/author biography which will appear at the end of the article;
 (5) the current mailing address of the author(s).

A PDF of the final magazine will be available on the web site of the American Astronautical 
Society (www.astronautical.org).

The standard submission deadline is the 15th of the month prior to the issue date (i.e., De-
cember 15 for the January/February issue; February 15 for the March/April issue; etc.); however, 
extensions, if possible, will be granted on a case-by-case basis.

Please submit articles and graphics/images directly to Diane Thompson, Editor, at:
 dthompson@astronautical.org

For telephone inquiries, please call 703-866-0020 (Monday-Friday, 9 am-5 pm U.S. ET).
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The 2018 AAS/AIAA Astrodynamics Specialist Conference will be held August 19-23, 2018, at the Cliff Lodge in Snowbird, Utah. 
The conference is organized by the American Astronautical Society (AAS) Space Flight Mechanics Committee and co-sponsored 
by the American Institute of Aeronautics and Astronautics (AIAA) Astrodynamics Technical Committee. Manuscripts are solicited 
on topics related to space flight mechanics and astrodynamics, including but not necessarily limited to:

• Asteroid and non-Earth orbiting missions
• Atmospheric re-entry guidance and control
• Attitude dynamics, determination, and control
• Attitude-sensor and payload-sensor calibration
• Dynamical systems theory applied to space flight problems
• Dynamics and control of large space structures and tethers
• Earth orbital and planetary mission studies
• Flight dynamics operations and spacecraft autonomy
• Orbital dynamics, perturbations, and stability
• Orbit determination and space-surveillance tracking
• Orbital debris and space environment
• Rendezvous, relative motion, proximity missions, and formation flying
• Reusable launch vehicle design, dynamics, guidance, and control
• Satellite constellations
• Spacecraft guidance, navigation, and control (GNC)
• Space Situational Awareness (SSA), Conjunction Analysis (CA), and collision avoidance
• Trajectory / Mission / Maneuver design and optimization
• Technology Anniversary: Lessons Learned and Impact

Manuscripts will be accepted based on the quality of the extended abstract, the originality of the work and/or ideas, and the 
anticipated interest in the proposed subject. Submissions that are based on experimental results or current data, or report on ongoing 
missions, are especially encouraged. Complete manuscripts are required no later than August 10, 2018. English is the working 
language for the conference.

INVITED SESSIONS
Proposals are being solicited for invited sessions on topics of interest to the space flight community but currently not being covered 
in conference. Session proposal should concisely (not more than 4 pages) provide a rationale and objectives for the proposed session 
topic, relevance to AAS community, and a list of minimum 6 papers with their authors and abstracts. It is the session organizer’s 
duty to collect all listed paper abstracts and attach them to the session proposal in a single file. The session proposal should discuss 
how listed papers comprise an interesting and cohesive session on the topic. Prospective invited-session organizers should submit 
their proposals to the Technical Chairs.

SPECIAL SESSIONS
Proposals are being solicited for suitable special sessions, such as topical panel discussions, workshops, mini-symposia, and 
technology demonstrations. A proposal for a panel discussion should include the session title, a brief description of the discussion 
topic(s), and a list of the speakers and their qualifications. Prospective special-session organizers should submit their proposals to 
the Technical Chairs.

TECHNICAL CONFERENCE ABSTRACT DEADLINE: April 9, 2018

CALL	FOR	PAPERS
2018	AAS/AIAA	Astrodynamics	Specialist	Conference
Cliff	Lodge	in	Snowbird,	Utah
August	19-23,	2018
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BREAKWELL STUDENT TRAVEL AWARD
The AAS Space Flight Mechanics Committee announces the John V. Breakwell Student Travel Award. This award provides travel 
expenses for up to three (3) U.S. and Canadian students presenting papers at this conference. Students wishing to apply for this 
award are strongly advised to submit their completed manuscript by the abstract submittal deadline. The maximum coverage per 
student is limited to $1,000. Details and applications may be obtained at http://www.space-flight.org

INFORMATION FOR AUTHORS
Because the submission deadline of April 9, 2018, has been fully extended for the convenience of contributors, there are no plans 
to defer this deadline due to the constraints of the conference planning schedule. Notification of acceptance will be sent by email 
by May 15, 2018. Detailed author instructions will be sent by email following acceptance. By submitting an abstract, the author 
affirms that the manuscript’s majority content has not been previously presented or published elsewhere.
Authors may access the web-based abstract submittal system using the link available via the official website http://www.space-
flight.org. During the online submission process, authors are expected to provide:
1. a paper title, as well as the name, affiliation, postal address, telephone number, and email address of the corresponding author 
and each co-author;
2. an extended abstract in the Portable Document File (PDF) format of at least 500 words that includes the title and authors, and 
provides a clear and concise statement of the problem to be addressed, the proposed method of solution, the results expected or 
obtained, and an explanation of its significance to astrodynamics and/or space flight mechanics, with pertinent references and 
supporting tables and figures as necessary; and
3. a condensed abstract (100 words) to be included in the conference program, which is directly typed into the text box provided 
on the web page and avoids the use of special symbols or characters, such as Greek letters.

Foreign contributors requiring an official letter of acceptance for a visa application should contact the Technical Chairmen by 
email at their earliest opportunity.

Technology Transfer Notice – Technology transfer guidelines substantially extend the time required to review abstracts and 
manuscripts by private enterprises and government agencies. To preclude late submissions and withdrawals, it is the responsibility 
of the author(s) to determine the extent of necessary approvals prior to submitting an abstract.

No-Paper/No-Podium Policy – A complete manuscript must be electronically uploaded to the web site prior to August 10, 2018, 
in PDF format, be no more than twenty (20) pages in length, and conform to the AAS manuscript format. If a complete manuscript 
is not received on time, then its presentation at the conference shall be forfeited; and if a presentation is not made by an author at 
the conference, then the manuscript shall be omitted from published proceedings.

Questions concerning the submission of manuscripts should be addressed to the Technical Chairs.
AAS Technical Chair AIAA Technical Chair
Dr. Puneet Singla Dr. Ryan Weisman
The Pennsylvania State University Air Force Research Laboratory, AFRL/RVSV
224 Hammond Building 3550 Aberdeen Avenue, SE
University Park, PA 16802 Kirtland AFB, NM 87117
814-865-3892 505-846-5058
psingla@psu.edu astrospecialist2018@gmail.com
 
All other questions should be directed to the General Chairs.
AAS General Chair AIAA General Chair
Dr. Belinda G. Marchand Dr. Brandon A. Jones
Progalaxia, LLC The University of Texas at Austin
815 Brazos Street, Suite A #282 Austin, TX 78712-1221
Austin, TX 78701 512-471-4743
512-992-1850 brandon.jones@utexas.edu
belinda.marchand@progalaxia.co 
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NOTES ON A NEW BOOK

The Value of the Moon: How to Explore, 
Live, and Prosper in Space
Using the Moon’s Resources
Reviewed by Roger D. Launius

The Value of the Moon: How to Ex-
plore, Live, and Prosper in Space Using 
the Moon’s Resource by Paul D. Spudis. 
Washington, D.C.: Smithsonian Books, 
2016. 272 pages. Hardcover with dust-
jacket (preface, illustrations, notes, a lunar 
library, index). ISBN: 978-1-58834-503-
5. $27.95 USD.

How do we make the Moon a second 
home? Space scientist Paul Spudis thinks 
he might have some answers. He makes 
the case that the U.S. can and should re-
turn to the Moon to remain a world leader 
in space utilization and development and 
a participant in what he envisions will 
become an emerging lunar economy. In-
deed, Spudis gives three reasons for ag-
gressively pursuing lunar exploration and 
development: (1) it’s close; (2) it’s inter-
esting; and (3) it’s useful. In other words, 
accessibility is important, so is its scientif-
ic and technological importance. Then, of 
course, there is the value of mining helium 
3 or some other elements available there.
Twenty years before publishing this book, 
Spudis wrote another on the same subject, 
The Once and Future Moon (Smithsonian 
Institution Press, 1996). It laid out what 
we understood about the Moon at the 
time, especially the significant knowledge 
gained through the Apollo program. The 
Value of the Moon carries that story for-
ward. Spudis expends considerable effort 
discussing the findings of the Clementine 
mission in 1994 – which were only start-
ing to be understood when he published 
in 1996 – and how the possibility of water 
buried deep in the lunar poles might affect 
prospects for the Moon’s utilization.
“It is probably not too much of an exag-
geration to say that Clementine changed 
the direction of the American space pro-
gram,” Spudis concludes (p. 63). He in-

sists that NASA at the time was thrash-
ing around for a mission with the Space 
Exploration Initiative (SEI) having gone 
down to political defeat. Clementine’s 
findings, followed by Lunar Prospector’s 
confirmation of ice on the Moon in 1998, 
set in order an agenda for space explora-
tion – the “Vision for Space Exploration” 
(VSE) – in 2004 which “made the Moon 
the centerpiece of a new American effort 
beyond low-Earth orbit” (p. 63). Spudis 
observes: “Clementine was a watershed, a 
hinge point that forever changed the na-
ture of space policy debates” (p. 63).
If so, what did that mean, and how have 
space activities played out as a result? Ac-
cording to Spudis, a large set of projects 
flowed from that event, especially the 
Constellation program of the first decade 
of the twenty-first century, increased plan-
ning for lunar operations, and investiga-
tions on the International Space Station 
(ISS) and other laboratories aimed at 
learning what is necessary to both survive 
and even thrive beyond low-Earth orbit. 
All of this requires an embrace of the 
Moon as the rational choice for human ac-
tivities in space. Mars might be attractive 
since no human has yet been there, but it is 
enormously difficult to reach and probably 
too soon to become a destination to which 
humans might aspire.
All of this is just and proper according to 
Spudis. Supporting this initiative, NASA 
undertook other missions to the Moon, 
especially the Lunar Reconnaissance Or-
biter which made a sustained investiga-
tion of the body. Other nations’ scientists 
also followed suit, and no fewer than 18 
missions have engaged in data collection 
there, with more missions in the planning 
stage.
To continue this effort Spudis believes that 
NASA and others should be about several 

tasks. First, with the Space Shuttle retired 
as of 2011, there is need for a new heavy 
lift vehicle that can transport astronauts 
and cargo to the Moon and back. Mak-
ing this a reality would serve as a forcing 
function for all manner of technological 
development necessary to return to the 
Moon to stay. Over time, this could be 
made sustainable, more economically vi-
able, and less risky. He offers a cogent 
argument built around the twin questions: 
“If not now, when? If not us, who?” He 
believes there will be what amounts to a 
“gold rush” at some point in the future as 
nations and corporations race to harvest 
the wealth that he believes is yet to be dis-
covered on the Moon. Everything changed 
relative to the Moon with Apollo and the 
knowledge gained through that process. It 
changed again with the Clementine dis-
coveries. He believes it will change yet 
again with confirmation of resources that 
will be found there. Americans, Spudis 
insists, need to be in the forefront of this 
effort or be left behind.
Paul Spudis is a superb space scientist who 
has made important contributions to the 
quest for knowledge about the solar sys-
tem. He is also a thoughtful and reflective 
advocate for an expansive future in space, 
with the Moon as the opportune target for 
human activities. He may be right that we 
are on the verge of a major change that 
would incorporate the Moon in the normal 
realm of human activity. Stay tuned.

Roger D. Launius is recently retired 
from the Smithsonian Institution and 
is now principal in Launius Historical 
Services, Auburn, Alabama.
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Join	the	American	Astronautical	Society
or	renew	or	update	your	membership	online	at

www.astronautical.org
or	use	the	form	below.

Follow AAS on:

www.youtube.com/user/astrosociety

www.facebook.com/AmericanAstronauticalSociety www.twitter.com/astrosociety

http://www.slideshare.net/astrosociety

Membership	Application
Membership	Type
___  Member ...............................$100
___ Senior Member ............. $125  
___ Fellow (renewal only) .......... $135   
___ Retired ........................... $50  
___ Retired Fellow (renewal only) $50 
___ Teacher (K-12) ................... $45  
___ Student (full-time) .............. $45  

 ___________________________________________________________________________________
Mr./Mrs./Ms./Dr.                  Last Name                                  First Name

 ___________________________________________________________________________________
Title Organization

 ___________________________________________________________________________________
Address 

 ___________________________________________________________________________________
City State Zip Code

 ___________________________________________________________________________________
Phone Email 

703-866-0020    
http://astronautical.org

 Payment	Method
 _ CHECK

_ AMEX _ Discover _ MasterCard _ VISA 
   ___________________________________
  CREDIT CARD NUMBER

 ____________________________________
  EXPIRATION DATE     CODE (back or front of card)

 ____________________________________
  SIGNATURE 

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

Membership Benefits Include: Subscriptions to The Journal of the Astronautical Sciences 
(quarterly, online) and Space Times magazine (bi-monthly, online), as well as reduced rates at 
all AAS events. Visit the AAS website for additional information about benefits.
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AAS CORPORATE AND INSTITUTIONAL MEMBERS

    

       a.i. solutions, Inc.
      Aerojet Rocketdyne
      The Aerospace Corporation
      Aerospace Industries Association
      Analytical Graphics, Inc.
      Applied Defense Solutions, Inc.
      Arianespace, Inc.
      Auburn University
      Ball Aerospace & Technologies Corp.
      Blue Origin
      The Boeing Company
      Bryce Space and Technology (formerly The Tauri Group)
      Center for the Advancement of  Science in Space (CASIS)
      Cleverific, Inc.
      The Coalition for Deep Space Exploration
      Colorado Center for Astrodynamics Research (CCAR)
      Dittmar Associates, Inc.
      Dynetics, Inc.
      Edge Space Systems
      Embry-Riddle Aeronautical University
      Harris Corporation Space & Intelligence Systems
      Honeywell Technology Solutions, Inc.
      INNOVIM, LLC
      International Space University (ISU)
      Jet Propulsion Laboratory
      JHU Applied Physics Laboratory
      KinetX, Inc.

AAS Corporate and Institutional Members
      Lockheed Martin Corporation
      Made In Space
      Millennium Space Systems
      Moog, Inc., Space and Defense Group
      Northrop Grumman Corporation
      Orbital ATK
      The Pennsylvania State University
      Qwaltec
      RWI International Consulting Services
      SAIC
      SGT, Inc.
      Sierra Nevada Corporation
      Space Center Houston
      Space Dynamics Laboratory / Utah State University
      Space Systems Loral (SSL)
      SpaceX
      Teledyne Brown Engineering
      Texas A&M University
      United Launch Alliance
      Univelt, Inc.
      The University of  Alabama in Huntsville
      University of  Florida
      University of  South Florida
      The University of  Texas at Austin
      Virginia Commercial Space Flight Authority/

      Mid-Atlantic Regional Spaceport (VCSFA/MARS)
      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.

   ___________________________________
  CREDIT CARD NUMBER

 ____________________________________
  EXPIRATION DATE     CODE (back or front of card)

 ____________________________________
  SIGNATURE 
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 6352 Rolling Mill Place
 Suite 102
 Springfield, VA 22152-2370

2017-2018 Schedule of Events

December 4-7, 2017
IAA Conference on University Satellite
Missions and CubeSat Workshop
Palazzo Rospigliosi
Rome, Italy
univsatmissions.iaaweb.org

January 8-12, 2018
AIAA Science and Technology Forum and
Exposition (SciTech 2018)
Gaylord Palms
Kissimmee, Florida
www.aiaa.org

February 2-7, 2018
AAS Guidance and Control Conference
Beaver Run Resort
Breckenridge, Colorado
www.aas-rocky-mountain-section.org

March 13-15, 2018
Robert H. Goddard Memorial Symposium
Greenbelt Marriott
Greenbelt, Maryland
www.astronautical.org

April 16-19, 2018
34th Space Symposium
The Broadmoor Hotel
Colorado Springs, Colorado
www.spacesymposium.org

June 8-10, 2018
Student CanSat Competition
Tarleton State University
Stephenville, Texas
www.cansatcompetition.com

July 23-26, 2018
International Space Station Research &
Development Conference
Marriott Marquis
San Francisco, California
www.issconference.org

August 19-23, 2018
AAS/AIAA Astrodynamics Specialist
Conference
Cliff Lodge
Snowbird, Utah
www.space-flight.org

www.facebook.com/AmericanAstronauticalSociety          www.twitter.com/astrosociety          www.youtube.com/user/astrosociety


