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August	21,	2017	-The	diamond-ring	effect	occurred	at	the	beginning	and	end	of	totality	
during	the	total	eclipse.	As	the	last	bits	of	sunlight	pass	through	the	valleys	on	the	
moon’s	limb,	and	the	faint	corona	around	the	Sun	is	just	becoming	visible,	it	looks	like	
a	ring	with	glittering	diamonds	on	it.	(Image	Credit:	NASA/Carla	Thomas)
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      AAS – Advancing All Space

      Carol S. Lane
      clane@x-energy.com

A Poem for the Solar Eclipse
by Alexandra Umlas / August 20, 2017

They say you wake up with the strangest feeling –
they say the sky will darken like the evening does just before the night,
the sunray’s weaving will be blocked by the moon’s inherent reeling across the blue,
and birds instead of pealing in morning song might sink into a ceiling of trees,
confused, tuck in one feathered wing and then another,
until the moon stays flying and they again begin to sing.
Americans will gather outside, staring at skies,
the world will soften in its lease of light and dark,
flowers will close and soon after open,
this earth is consistent in baring its miracles;
we owe it gratitude and peace as we stand in the shadow of the moon.

I was fortunate enough to have had my little spot in Greenville, South Carolina – in the Path of Totality – and experience the 
spectacular show the Earth, Moon, and Sun gave us on August 21st. Most impactful to me was actually feeling “in” our universe. 
I thought about all the instruments and spacecraft we send into space to observe the various phenomenon of the cosmos, and yet, 
experiencing the total eclipse made me feel like I was truly a part of the universe as opposed to an observer. It was also fun to see 
the destinations many others in our community chose for viewing the totality, as observers, guest speakers, and educators. NASA 
was indeed quite prominent in their coverage and events around the country. A NASA friend of mine said, “It was so great to see 
so many people looking up at the cosmos.” With  education so much a part of our mission, it was wonderful to see the solar eclipse 
focus the public’s attention on science and space – and maybe it inspired some kids, too!

Speaking of inspiration, AAS, CASIS and NASA had an extremely successful ISS R&D Conference this year, with attendance 
just topping 1,000. There probably isn’t another conference in the world that brings together such a diversity of companies – from 
Tupperware to Made in Space – a diversity of research and technologies from cellular biology and pharmacological research to 
material sciences and automated manufacturing capabilities, from remote sensing to human performance equipment for Mars 
exploration, and from research on aging processes to experiments designed by the next generation of space explorers and leaders. 
The collaboration of the aerospace community with non-traditional aerospace entities was something truly unique.

I would like to give a shout out to Alan DeLuna, our executive vice president and AAS lead for this conference. He was also 
the technical committee chair. There were 90 technical presentations and 59 posters. Alan had 41 volunteers helping him evaluate 
the over 250 abstracts we received. We also had 14 technical session chairs from five different countries. Finally, I would just add 
that we had great attendance in the technical sessions.

On the Monday before the conference officially started, there was a special session with the National Academies of Science who 
have been involved with space station science throughout the ISS development and operations. This was organized by Lyn Wigbels 
and chaired by Mary Lynne Ditmar. I want to thank them both for spotlighting the role of the Academies and ISS over the years.

Preparation for the Von Braun Symposium in October is in the final phases with a very interesting program shaping up. For 
insight into the Trump administration’s space policy, we do have, as a speaker, the newly named Executive Director, Dr. Scott 
Pace, of the newly announced National Space Council. So, make your travel plans for Huntsville!

This month our two feature articles are focused on the history of the Outer Space Treaty and on the Stardust Sample Return 
Mission. Please give us your comments, feedback, and ideas for additional topics you’d like to read about. We also welcome 
articles from  any of our members!
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One for the Record Books: The Stardust 
Sample Return Mission
by Roger D. Launius
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This is one of the most interesting, but little known, missions NASA has ever undertaken. Stardust was the first U.S. space mis-
sion dedicated solely to returning extraterrestrial material from beyond the Moon. I am pleased to have played a role in acquiring 
the return capsule for the National Air and Space Museum where is it currently on display.

The Stardust Comet Sample Return Mission is truly a milestone in NASA’s flight history. Stardust launched in February 1999 
and flew an unprecedented distance of nearly 3 billion miles to rendezvous with Comet Wild 2, capture cometary and interstel-
lar dust, and return a capsule bearing these primordial solar system “treasures” for analysis here on Earth. Seven years later the 
journey ended with the capsule streaking across the sky to a successful landing on U.S. soil on January 15, 2006. The re-entry was 
the fastest and hottest return of any human-made object to Earth. Since then, the dust samples have gone to laboratories around 

Stardust	return	capsul	upon	landing	January	15,	2006	(Image	credit:	NASA)
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the world for scientists to study the chemical composition of the comet and its signature of the early solar system. The results of 
these studies have already begun to alter our understanding of our solar system and the universe beyond.

Stardust was launched on February 7, 1999, on a 3 billion-mile round trip to rendezvous with Comet Wild 2, captured comet 
and interstellar dust in a unique return capsule, and returned that capsule with cometary samples for analysis by Earth-based 
scientists. It was the fourth NASA Discovery mission, a series of low-cost missions, following Mars Pathfinder, Earth Asteroid 
Rendezvous (NEAR), and Lunar Prospector. Seven years later, the journey ended with the capsule streaking across the sky and 
parachuting to a landing on U.S. soil at the Utah Test and Training Range on January 15, 2006.

The Stardust mission originated at the Jet Propulsion Laboratory in response to NASA’s 1994 Discovery Announcement of 
Opportunity (AO) which invited mission proposals that could be developed under a budget of less than $150 million. While it did 
not win funding in 1994, Stardust was approved by NASA the next year. While missions with objectives of returning cometary 
samples had been proposed earlier, it was not until the discovery of extrasolar planets and the existence of thousands – perhaps 
millions – of small icy bodies in the solar system that the NASA science leadership accepted the necessity of such a comet ren-
dezvous mission.

Stardust as a concept emerged when Dr. Peter Tsou, a scientist at the Jet Propulsion Laboratory (JPL), operated for NASA by 
JPL, proposed a cometary sample return using an “Aerogel” substance to capture particles of a comet’s tail. The Aerogel used on 
Stardust was first discovered in 1931 by Steven S. Kistler of the College of the Pacific in Stockton, California. A silica substance 
of great resilience, Aerogel had small commercial uses and was only available in small quantities before Stardust. Tsou refined and 
manufactured the Aerogel used on Stardust at JPL, making it more rugged that what was already available for use in the mission. 
The success of Aerogel on Stardust prompted its transfer for commercial uses in a host of other settings. Especially, it found use 
as insulation for buildings and other types of structures.

Scientists	examining	the	comet	samples	on	the	“tennis	racket”	collected	by	Stardust	(Image	credit:	NASA)
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Stardust	on	display	at	the	National	Air	and	Space	Museum	(Image	credit:	NASA)
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To accomplish Stardust Tsou brought aboard Dr. Donald Brownlee of the University of Washington, who served as the Prin-
cipal Investigator for the science mission. The two had collaborated for more than twenty years in the study of cosmic dust and 
comets and this project offered the opportunity for the first time to recover particles from these icy bodies. They persuaded Dr. 
Benton Clark of Lockheed Martin to join the team as the chief designer of the spacecraft and a sample return capsule needed to 
accomplish the mission.

The Stardust team proposed an elegant, simple, and successful project that involved the launch of a spacecraft to encounter a 
comet in the outer Solar System so that it flew a return trajectory, a return capsule that could deliver cometary particles to Earth, 
and an analysis that would answer core questions about the nature of the small bodies in the outer solar system, the origins of the 
solar system, and perhaps point directions for future research on the Kuiper Belt and Oort Cloud. They proposed launching on a 
trajectory for Stardust to encounter Comet P/Wild 2. Using a “tennis racket” arm containing Aerogel that would be exposed to the 
comet’s tail they could capture tiny particles for later analysis.

The Stardust spacecraft contained guidance, electrical, propulsion, communication, an array of scientific experiments, and oth-
er major systems. Its return capsule consisted of six major components: a heat shield, back shell, sample canister, sample collector 
grids, parachute system, and avionics. Stardust used its extraordinary silicon-based solid Aerogel, a sponge-like structure that is 
99 percent empty space and only slightly denser than air, to capture the cometary particles. It was deployed in a grid system at the 
end of the spacecraft’s arm; the cometary particle grid held 32 Aerogel tiles. The canister containing the samples was sealed in an 
exterior shell that protected them from the heat of reentry. For the next seven years it proceeded as intended, capturing cometary 
material and returning to Earth where its return capsule safely landed by parachute.

The Stardust sample return mission turned out well. The material Stardust returned include interstellar dust that is believed to 
consist of ancient pre-solar material that includes remnants from the formation of the Solar System. Analysis of that material has 
already yielded insight into the evolution of the planets and the origins of the Solar System. Since 2006 the dust samples have 
gone to laboratories around the world for scientists to study the chemical composition of the comet and its signature of the early 
Solar System. The results of these investigations have been significant if not revolutionary.

Scientists found a new type of organic material in the comet dust, material that was volatile in comparison to what we know of 
these materials on Earth. These appear to be more “primitive” than those found in meteorites reaching this planet. Many scientists 
believe these samples contain pre-Solar System interstellar materials. They were also surprised to find that Wild 2 contained a 
diverse array of chemical compositions, suggesting that there had been considerable mixing of solar nebula. What this means, 
scientists suggest, is that these cometary particles offer a peek into the origins of the Solar System and perhaps the origins of life.

In 2009 space scientists announced that they had identified one of the fundamental chemical building blocks of life, glycine, 
for this first time in these cometary samples. Glycine was detected in the material ejected from Comet Wild-2; while it had been 
detected in meteorites before and there have also been observations in interstellar gas clouds. Using analysis of isotopes scientists 
concluded that cometary impacts on Earth predating life may have helped seed the planet for this evolutionary process.

After the return of the sample from Comet Wild 2 in 2006, the main spacecraft took on another assignment, New Exploration of 
Tempel 1 (NExT), which led to a rendezvous with comet Tempel 1 in 2011. This allowed scientists to study changes in the comet 
between the time that the Deep Impact mission encountered Tempel 1 comet on July 4, 2005, and the 2011 encounter. Reaching 
Tempel 1 on February 14, 2011, the Stardust-NExT mission sent back imagery and data on the comet. With fuel depleted on March 
24, 2011, the Stardust spacecraft ceased operations after twelve years of operations. At that time, the spacecraft was approximately 
194 million miles from Earth.

The Smithsonian Institution’s National Air and Space Museum began efforts to acquire the donation of the Stardust return 
capsule in 2007, in part because it is one of most remarkable space science missions ever undertaken but also because few ve-
hicles flown into space do not return. Indeed, only human spaceflight vehicles return from space and the museum must rely on 
engineering models, prototypes, and test objects for most space science vehicles and applications satellites. The NASA scientists 
and project managers were superb to work with, always answering questions and providing guidance. The museum placed it on 
display in the “Milestones of Flight Hall” in August 2009, where it remained until 2015. It then was moved to the “Exploring the 
Planets” where it could be paired with a display on New Horizons, the probe sent to encounter Pluto and the Kuiper Belt in 2016, 
where it remains.

Roger D. Launius is recently retired from the Smithsonian Institution and is now principal in Launius Historical Services, 
Auburn, Alabama.
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The Establishment of the Outer Space
Treaty
by Roger D. Launius

Signing	the	Outer	Space	Treaty	on	January	27,	2967	(Image	credit:	NASA)

With the fiftieth anniversary of the "Outer Space Treaty," formally the “Treaty on the Principles Governing the Activities of 
States in the Exploration and Use of Outer Space, including the Moon and other Celestial Bodies," that took place on January 27, 
1967, I thought it appropriate to explore this important legal instrument. Despite assaults on its merits from several quarters, I 
believe it still offers important governing principles.

While Dwight D. Eisenhower deserves credit for the establishment of “open skies” and overflight as a principle in space, as 
well as his role in pressing scientific internationalism as the raison d’être of activities in Antarctica, successors of another political 
party put their own cast on this structure in 1967 with the "Outer Space Treaty."

Regardless of some relatively modest alterations over time, this rested on a remarkably consistent policy for the United States 
during the first fifty years of the space age. Six basic principles enunciated in various policy documents, including this treaty, have 
been deployed by the United States.
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First, the United States and the Soviet Union established in the 1950s and has maintained to the present “freedom of space,” 
ensuring free access to space and the unimpeded passage through space of all satellites and other vehicles regardless of national 
origin and for whatever purposes intended. Any interference with operational space systems became an infringement on sover-
eignty and could be construed as an act of war. Second, the parties agreed not to press claims of sovereignty over any part of space 
or its bodies. Third, the right to defend against attack was preserved and would be considered self-defense just as on the Earth. 
Fourth, this policy regime explicitly recognized all the various nations’ civil, military, and intelligence programs as legitimate. 
Fifth, ownership of space assets rested with the original entity placing them in space, and laws of salvage like that of the sea were 
extended to space. Finally, all parties agreed that no weapons of mass destruction were to be placed in space, especially ensconc-
ing this decision in the Outer Space Treaty of 1967.

In truth, several international organizations have been involved in the governance of space activities. The United Nations 
General Assembly established a Committee on the Peaceful Uses of Outer Space in 1959 to discuss scientific, technical, and legal 
issues related to international space activities; sixty-one states are members of the Committee. This Committee has provided the 
forum for the development of five treaties and several declarations of principles related to space activities. The most important 
of these is the 1967 Outer Space Treaty, which set forth the general legal principles governing space activities. Other parts of the 
United Nations system, most notably the International Telecommunications Union (ITU) have also long been engaged in space-
related activities, responsible as it is for allocation of radio frequencies and orbital locations for satellite services.

While the Outer Space Treaty Regime demands that space be used for “peaceful purposes” it did not preclude “defense and 

Negotiating	the	Outer	Space	Treaty	(Image	credit:	NASA)
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intelligence-related activities in pursuit of national security and other goals.” It emerged from the rivalry between the United 
States and the Soviet Union in the mid-1960s. Its political genesis may be seen in documents from the Lyndon B. Johnson White 
House in December 1966 about the proposed space treaty and other initiatives to lessen Cold War rivalries:

- Moving toward a more cooperative relation with the USSR in this field will reinforce our over-all policy toward the Soviets.
- More importantly: It will save money, which can go to (i) foreign aid, (ii) domestic purposes – thus mitigating the political 

strain of the war in Vietnam.
The analysis went on to say that “While largely atmospheric in their effects, the UN ‘no bombs in orbit’ resolution and the 

proposed celestial bodies/outer space treaty are pointed in this direction [of creating a legal regime for governing space]. We need 
to seek our potential problem areas and develop practical ways of resolving them.”

According to congressional hearings before the Committee on Foreign Relations in 1967, the Outer Space Treaty was first 
pursued as a means of ensuring that outer space be explored and developed exclusively under peaceful conditions and working 
collaboratively with other countries. Moreover, the centerpiece of the space treaty, negotiated through the United Nations, con-
cerned military expansion and national security, coupled with a desire to ensure the sanctity of “freedom of international space.” 
Scientific activities in space also served as peacekeeping surrogates and cooperative ventures that ensured internationalization 
and diffused political tensions—that the political exploitation of scientific goodwill facilitated essentially political objectives. 
Science legitimized international control by creating mechanisms for management and goals for continued rational use that have 
continued to this day.

The 17 Articles of the Outer Space Treaty have considerable overlap and similarity with the 14 Articles of the Antarctic Treaty 
of 1959, which was its intellectual heir. Both stipulate exclusively peaceful uses and strict limitations on military activities and 
the use of nuclear weapons and materials. Both also prohibit governments from extending national sovereignty or making new 
resource claims. Both treaties include stipulations allowing use for scientific research, allowing the use of military personnel and/
or equipment for scientific research, but contain strict verbiage against military fortifications, maneuvers, and weapons testing. 
The Outer Space treaty allows for all countries, irrespective of economic means, to take advantage of the scientific development 
of space, whereas Article III of the Antarctic Treaty encourages Specialized Agencies of the United Nations and other international 
organizations having a scientific or technical interest in Antarctica.

Notable differences had to do with the nature of space exploration and the rescue of astronauts and cosmonauts, with agreement 
that all signatories would provide assistance in the event of accidents or emergencies. For example, invoking the Outer Space 
Treaty as the rationale during the Apollo 13 crisis in 1970 the Soviet Union famously offered assistance to the U.S. to rescue the 
astronauts either in space or at sea. The U.S. just as famously declined this assistance, believing it motivated just as much by So-
viet desire to inspect American technology as to assist in the rescue.

There were numerous differences between the priorities of the U.S. and the USSR when negotiating the Outer Space Treaty. 
Perhaps the most difficult was the effort of the Soviets to ban all private enterprise in space: “All activities of any kind pertaining 
to the exploration and use of outer space shall be carried out solely by States.” Unsure of the objective by the Soviets in making 
this proposal – was it just a negotiating tactic or “an attempt to extend Communist principles to outer space” – the U.S. proposed 
a compromise that stated: “that States bear international responsibility for national activities in space, whether carried on by gov-
ernment authority or by other entities.” Accordingly, the Outer Space Treaty System may be considered permissive in handling 
most commercial activities in space, containing principles useful to economic development. Regarding space resource utilization, 
private appropriation of extracted resources is even permissible under the terms of the Outer Space Treaty.

In such cases as this, the use of vague language ensured that the treaty could be adopted, but also that it would require later 
refinement. At the U.S. Senate ratification hearings for the treaty Arthur Goldberg, who led the U.S. negotiating team, admitted 
this. When asked about Article I of the treaty he told the Senators, “the article was a ‘broad general declaration of purposes’ that 
would have no specific impact until its intent was detailed in subsequent, detailed agreements.” These issues had to be made more 
specific over time as additional treaties, regulations, and international agreements were struck.

A core question, with the Cold War having been over for more than 25 years, is the 1967 Outer Space Treaty still valid?

Roger D. Launius is recently retired from the Smithsonian Institution and is now principal in Launius Historical Services, 
Auburn, Alabama.
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20 Years Ago

The 1997 July/August issue of Space Times featured a report on the first National Space Forum held in Wash-
ington, D.C. The opening speaker, Air Force General Thomas Moorman, Jr., proposed that “in the 21st century, 
technology, cost, budget-making, and foreign policy will force commercial and governmental institutions to more 
cooperation, but in doing so, the possibilities are abundant.” The event was praised as a “great success” and high-
lighted upcoming construction of the International Space Station, an “explosion of commercial activities” and a 
“strengthening of the economical factors involved in the exploration of space.”

The issue also included an article on nuclear power and power management for spacecraft, an “In Memoriam” 
for engineering and space sciences pioneer Willy Z. Sadeh, news of the introduction of the Commercial Space Act 
of 1997 in Congress, and the fact that 1996 space industry revenues exceeded $76 billion.

40 Years Ago

In the July 1977 AAS News Letter, AAS President Bob Gervais observed “a resurgence of sorts in the space indus-
try” hopefully resulting in “the commercialization of space, the continued exploration of the solar system, and a 
more tangible use of space and space oriented services by the non-professional.” The newsletter also highlighted 
the launch of an AAS History Series Publication by Dr. Gene Emme, NASA Historian, as well as the recent pass-
ing of Dr. Wernher von Braun.

Recollections

AAS NEWS
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The AAS, Social Media, and Hangouts
The rise and wide accessibility of so-called social media has opened opportunities of all kinds for professional and public 

outreach, which the American Astronautical Society is starting to take advantage of and support. In early 2016, Dr. Harley 
Thronson, at that time the AAS Vice President for Programs, working with Ron Birk, at that time AAS Board Member and 
now Vice President Finance, and Dr. Alberto Conti of Northrop Grumman, contacted Tony Darnell, the host of a webcast 
on astronomy then based at the Space Telescope Science Institute: Deep Astronomy. After some discussion and later joined 
by Jim Kirkpatrick, AAS Executive Director, the five concluded that establishing a regular web-based Hangout would be a 
very attractive medium for engaging members of the general public who actively follow scientific and human exploration 
of space.
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Hangouts allow anyone with a computer and reasonably fast connectivity to join in a live online discussion – or download 
the video to view at their leisure – with experts of several fields usually related to human exploration of Mars and the future 
of space astronomy. These Hangouts are intended to duplicate the experience of an informal afternoon roundtable coffee 
hour with professionals, asking them questions the answers to which they always wanted to know!

As of early this year, the AAS has been supporting two Hangouts a month. On the first Thursday of each month at 3pm 
ET, the topic is Mars and the steps to take humans to the Red Planet. On the third Thursday of the month, also at 3pm ET, the 
topic is future astronomy, the science priorities, and the mission concepts to make them possible. Depending on the topic, a 
total of between 5,000 and sometimes approaching 10,000 individuals view the Hangouts, either live or by connecting with 
the archives. With no real limit to the number of viewers, the AAS-supported Hangouts are an excellent example of using 
modern social media to engage the literate public.

For general Hangouts information, please visit https://deepastronomy.space/hangouts
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Monday, October 23 (Optional)
All Day  AIAA Young Professionals Symposium   Student Services Building
  A technical symposium for aerospace young professionals.
  For program details and registration (required), visit
  https://www.aiaa.org/YPSymposium2017/

Tuesday, October 24
All Day  AIAA Young Professionals Symposium   Student Services Building
4:00 pm  AIAA YPS Mentorship Event   Student Services Building
6:00 pm  Von Braun Symposium Welcome Reception   Student Services Building
  - sponsored by UAH

Wednesday, October 25
7:00 am  AAS Corporate Members Breakfast  (Invitation Only)
7:00 am  Registration Opens / Networking / Continental Breakfast   Charger Union
  - sponsored by Orbital ATK
8:00 am  Welcome to Campus   Charger Union Theater
  Dr. Robert Altenkirch, President, The University of Alabama in Huntsville
  Welcome by AAS
  Alan DeLuna, Executive Vice President
8:15 am  Marshall Space Flight Center Welcome
  Todd May, Director, NASA Marshall Space Flight Center
8:30 am  Exploration Update
  Moderator: Dale Thomas, Professor/Eminent Scholar, I & S Engineering, UAH

Panelists:
 - Bill Hill, Deputy Associate Administrator, Exploration Systems Development, Human Exploration and
   Operations Mission Directorate, NASA HQ
 - John Honeycutt, Space Launch Systems (SLS) Program Manager, NASA MSFC
 - Mark Kirasich, Orion Program Manager, NASA JSC
 - Mike Bolger, Manager, Ground Systems Development and Operations Program (GSDO), NASA KSC

10:00 am Break - sponsored by Orbital ATK
10:15 am Space Policy Discussion
  Moderator: Frank Morring, retired Senior Space Technology Editor, Aviation Week & Space Technology

Panelists:
 - Kate Kronmiller, Vice President, Government Relations, Jacobs
 - James Vedda, Senior Policy Analyst, The Aerospace Corporation
 - Scott Pace, Executive Secretary, National Space Council   invited
 - Ann Zulkosky, Director of NASA Programs, Lockheed Martin

11:45 am Spotlight - Next Generation Conversations
 - Mark Becnel, President, RadioBro Corporation
 - Twyman Clements, President & CEO, Space Tango, Inc.
 - Lyndsay Ferguson, President and CEO, Leadership Huntsville/Madison County

12:30 pm Luncheon - Student Services Building - sponsored by Boeing
  Guest Speaker: William Gerstenmaier, Associate Administrator, Human Exploration and Operations, NASA HQ
2:00 pm  Opportunities and Barriers to Humans Space Flight...
  Moderator: Eric Stallmer, President, Commercial Spaceflight Federation

Panelists:
 - Richard Dalbello, Vice President, Government Operations, Virgin Galactic
 - Travis Langster, Vice President, SSA programs, AGI
 - Julie Van Kleeck, Vice President, Advanced Space and Launch Programs and Strategy, Aerojet Rocketdyne
 - Bigelow Aerospace   invited

- Program -

10th Wernher von Braun Memorial Symposium
Gateways in Space: Exploration, Security and Commerce

October 24-26, 2017
Charger Union Theater - The University of Alabama in Huntsville
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 - Vector   invited
 - Sierra Nevada Corporation   invited

3:30 pm  Break - sponsored by Orbital ATK
3:45 pm  Spotlight

 - Dennis Andrucyk, Deputy Associate Administrator, Science Mission Directorate, NASA HQ
4:15 pm  Research on the International Space Station
  Moderator: Bobby Watkins, Director, Human Exploration Development and Operations Office, NASA MSFC

Panelists:
 - Robyn Gates, Deputy Director, ISS, NASA HQ
 - Marybeth Edeen, ISS Research Integration Office Manager, NASA JSC
 - Greg Johnson, President and Executive Director, CASIS
 - Mark Mulqueen, ISS Program Manager, Boeing

5:45 pm  Adjourn
6:15 pm  Reception and Student Poster Displays   Grand Hall, Huntsville Botanical Garden

- sponsored by United Launch Alliance

Thursday, October 26
7:00 am  Registration Opens / Networking / Continental Breakfast   Charger Union
  - sponsored by Teledyne Brown Engineering
8:00 am  Opening Speaker   Charger Union Theater
  Deborah Barnhart, CEO, U.S. Space & Rocket Center
8:30 am  Next Space Technologies for Exploration Partnerships (NextSTEP)

Moderator: Jason Crusan, Director, Advanced Exploration Systems Division, Human Exploration and Operations
      Mission Directorate, NASA HQ
Panelists:
 - Mark Ortiz, NextSTEP Program Manager, Boeing
 - William Pratt, Program Manager, Lockheed Martin
 - Mike Lewis, Chief Technology Officer, NanoRacks
 - Steve Lindsey, Senior Director Programs, Sierra Nevada Corporation
 - Bob Richards, Vice President Business Development, Space Systems Group, Orbital ATK
 - Bigelow Aerospace   invited

10:00 am Break - sponsored by Teledyne Brown Engineering
10:15 am Team Redstone and Civil / DoD Space

Moderator: David Burns, Director, Science & Technology Office, NASA MSFC
Panelists:
 - Joe Keelon, Acting Advanced Technology Director, Missile Defense Agency
 - Jim Reuter, Deputy Associate Administrator, Space Technology Mission Directorate, NASA HQ
 - Jay Santee, Director, Space Resilience Portfolio, National Security Engineering Center, The MITRE
   Corporation
 - John London III, Chief Engineer, U.S. Army SMDC Space and Strategic Systems Directorate
 - PEO Missiles and Space

11:45 am Spotlight
 - Mike Griffin, President, GriffinSpace Consulting LLC

12:30 pm Luncheon   Student Services Building - sponsored by Lockheed Martin
  Guest Speaker: Robert Lightfoot, NASA Administrator (Acting)
  Announcement of Student Poster Awards
  Presentation of Awards
2:30 pm  Adjourn

29th ANNUAL WERNHER VON BRAUN MEMORIAL DINNER
- Davidson Center at the U.S. Space & Rocket Center
5:30 pm  Reception
7:00 pm  Dinner - Special Guest Speaker: Gen. John E. Hyten, USAF, Commander, U.S. Strategic Command (USSTRATCOM)
Note: The dinner is a separate event and is not included as part of the symposium registration. For information about the
dinner, visit http://www.spaceclubhsv.org/pages/dr-wernher-von-braun-memorial-dinner

Friday, October 27 (optional)
8:30 - 12:00 Tour of the United Launch Alliance Rocket Production/RUAG Space USA Large Composite Manufacturing
  Facility (limited to 50 spots; first come, first served)
Bus will depart from (and return to) the UAH Intermodal Parking Facility (Bldg. 16 on campus map)
For further information, please contact Sarah Thomas, ULA, at 303-391-4858 or sarah.s.thomas@ulalaunch.com



16 SPACE TIMES • July/August 2017

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 required. 
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., December 
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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2016 AAS EUGENE M. EMME ASTRONAUTICAL LITERATURE AWARD 

How to Make a Spaceship: A Band of Renegades,
an	Epic	Race,	and	the	Birth	of	Private	Spaceflight
Reviewed by Rick W. Sturdevant

2016 AAS Eugene M. Emme Astronautical Literature Award: Winner (Adult)

Dr. Rick W. Sturdevant is an AAS Fel-
low and deputy director of history 
for Air Force Space Command at 
Peterson AFB in Colorado Springs, 
Colorado.

When VSS Enterprise, Virgin Ga-
lactic’s first SpaceShipTwo suborbital 
spaceplane, broke apart and crashed 
during a powered test flight over the 
Mojave Desert on 31 October 2014, 
killing copilot Michael Alsbury and 
injuring command pilot Peter Siebold, 
naysayers questioned the safety of 
private spaceflight. Others, however, 
recalled how the successful, record-
breaking flights of SpaceShipOne, a 
joint venture between investor Paul 
Allen and Burt Rutan’s Scaled Com-
posites aerospace company, had cap-
tured the $10 million Ansari X Prize a 
decade earlier, thereby demonstrating 
the feasibility of privately funded hu-
man spaceflight and the moneymaking 
potential of space tourism.

Award-winning journalist Julian 
Guthrie’s How to Make a Spaceship 
recounts how entrepreneur and space-
flight visionary Peter Diamandis origi-
nated the X Prize concept and how – be-
ginning with a February 1994 meeting 
in Montrose, Colorado – his persistent 
salesmanship helped recruit an incred-
ible supporting cast that became instru-
mental to transforming the dream into 
reality. Cleverly telling stories within 
stories, as only an experienced, highly 
talented writer can, Guthrie infuses her 
narrative about Diamandis’s evolution 
as a spaceflight advocate with broader 
space history brush strokes. Emphasiz-
ing that history is really about people 
designing and building things, she 
crafts a collective biography – a story-
teller’s tapestry – centered on promot-

ers of the X Prize. She weaves the in-
fluential roles of dozens of contributors 
almost seamlessly into the warp and 
woof of her narrative.

Unfortunately, How to Make a 
Spaceship screams loudly for schol-
arly citations that would guide readers 
to the particular sources from which 
Guthrie extracted specific details with-
in her narrative. She admits to relying 
extensively on Diamandis’s handwrit-
ten journals, scrapbooks, and other 
personal papers. Her interviews with 
him and many of the other principals in 
the X Prize story also contributed im-
mensely to Guthrie’s storytelling, mak-
ing it practically impossible for readers 
to lay aside her captivating volume, 
even for a few minutes. If only she had 
done a better job of annotating things, 
paragraph by paragraph, as would a 
scholarly historian! Aside from that 
peeve, this reviewer confesses to hav-

ing found remarkably few composi-
tional blemishes in Guthrie’s book.

From prologue to epilogue, How to 
Make a Spaceship merits thoughtful 
study by anyone interested in space his-
tory or future space ventures. For space 
experts and novices alike, Guthrie’s ac-
count clarifies the “who, what, when, 
where, and why” of critical events in 
the inaugural era of privately funded 
human spaceflight. “We lit the fuse of a 
new space age” (p. 400), declared Peter 
Diamandis. It represented “a very good 
beginning” (p. 401), added Burt Rutan.

Sage thoughts from Richard Bran-
son and Stephen Hawking, respective-
ly, introduce and conclude this polished 
tome. Entrepreneur Branson, who 
founded Virgin Galactic and purchased 
the rights to SpaceShipOne, virtually 
on the eve of its pair of prize-winning 
flights in 2004, writes in the foreword, 
“Whether you are nine years old or 
ninety-nine, this is a tale that will cap-
ture your imagination” (p. xiv). So true! 
World-renowned theoretical physicist 
and cosmologist Hawking, confesses in 
the afterword, “It is my belief, and it 
is the message of this book, that there 
is no boundary of human endeavor” (p. 
415).
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2017	ISS	R&D	Conference	-	Musk,	Aldrin	&	
the ISS

2017 ISS R&D CONFERENCE - MUSK, ALDRIN & THE ISS

This past July the space industry came together in Washington, D.C., to focus on 
one of mankind’s greatest achievements – the International Space Station – and the 
future of microgravity research and development. This was the annual International 
Space Station Research & Development (ISS R&D) Conference organized by the 
American Astronautical Society (AAS) in cooperation with NASA and the Center 
for the Advancement of Science in Space (CASIS), and it was the best space confer-
ence I have ever attended!

As someone who is passionate about the space industry and would love to work 
in the US, I made the decision to attend the ISS R&D Conference in Washington, 
D.C., from the UK to learn, find opportunities, and make US space contacts only two 
weeks before the event. Once I arrived at the Capital in the heat of DC, it quickly 
became July 17, the first day of the conference. The first events I attended were the 
Space Generation Advisory Council (SGAC) and AAS Next Generation Workshop which focused on future 
space policy including ISS research and the private space industry. This was a fantastic opportunity to be men-
tored by leading US space experts (including NASA) while also meeting students/young professionals exactly 
in the same position as myself. Following these events, I went to the first evening reception where I networked 
and met NASA Astronaut Kate Rubins and Robert Bigelow, founder of Bigelow Aerospace, as well as made new 
space friends. Pretty good first day!

The second day of the conference involved attending keynotes from key policy makers including US Rep. 
Brian Babin (R-TX), chair of the Subcommitee on Science, Space, and Technology, and US Senator Gary Peters 
(D-MI), member of the Senate, Commerce, Science, and Transportation Committee. It was fantastic learning 
how much support there is for NASA and space R&D in general in the highest seats of US government. Later I 
joined the Manufacturing Technical Session in which I learned of current and upcoming advanced manufactur-
ing techniques and technologies in space. The highlight was the Made In Space presentation which was very 
exciting! Afterwards I networked further at the evening reception where I met JAXA Astronaut Soichi Noguchi 
while also learning about JAXA’s current and planned research on the ISS.

The third day was the highlight of the trip. The day started off with a morning keynote by the acting NASA 
Administrator Robert Lightfoot who spoke of the remarkable international collaboration on the ISS and the mi-
crogravity research conducted. Next was a keynote speech by Robert Bigelow who outlined the challenge facing 
the US in the potential new space race with China and his planned inflatable habitat – the B330. At lunch the 
crowds lined up for the keynote speech from Elon Musk. He discussed SpaceX and, of course, his recently an-
nounced Boring Company (his favourite joke). He announced scaling down and refining his Mars transportation 
system plans which will be clarified at this year’s IAC in Adelaide, Australia. At the end of his talk, there was 
an opportunity to ask questions. I quickly made my way to the strategically placed microphone in front of 400 
people and asked the first question: “How are you managing the risks for the Falcon Heavy?” to which Musk 
replied, “It might blow up.” This made international news although this is true of any new rocket system, but, 
fingers crossed, all is well for the first launch in November this year. Later in the evening the reception was held 
at the Capitol, in the Rayburn Building to be exact. This provided another fantastic opportunity where I found 

by Alex Longman
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Alex Longman is a UK Defence Scientist with a MPhys Physics with Astrophysics degree from the University 
of Leicester. He is an active member of the SGAC and is currently seeking space engineering/science oppor-
tunities in the US and UK. Alex may be contacted by email at whalongman@gmail.com.

myself being offered excellent refreshments while networking to space industry experts.
On the fourth day I was in for a big surprise. After arriving to the morning session, I met and spoke with none 

other than the legendary Apollo 11 Astronaut Buzz Aldrin on July 20, 2017 – the 48th anniversary of his historic 
moon landing. This I will certainly remember! Later I attended the main keynote of the day where another more 
recent astronaut, ESA’s Samantha Cristoforetti, presented. The talk was highly fascinating and inspirational, and the 
audience learned what it’s like living on board the ISS – certainly astronomical with “out of this world” views from 
the Cupola ISS module (pun intended). 

In summary, I met Buzz Aldrin, asked Elon Musk the Falcon Heavy question that made the news, made potential 
U.S. space opportunities, and made many great new space friends and over 100 international networking contacts 
including NASA/ESA/JAXA officials. In addition, this led to me to joining SGAC which opened involvement in 
international space policy and industry. This shows that self-funding your ambitions and taking a leap of faith pays 
off, and I hope this article inspires others to do the same.

Special thanks to Jim Kirkpatrick, Jim Way, and Diane Thompson from AAS for organizing and promoting the 
conference, without which none of this would have happened. I look forward to next year’s ISS R&D Conference 
in San Francisco, California, where new opportunities await.

AAS	FELLOWS	NOMINATIONS	DEADLINE	–	SEPTEMBER	30
Members of the Society are nominated to become Fellows in recognition of their outstanding contributions to 
astronautics. A list of current Fellows and nomination procedures can be viewed on the AAS website. The Fellows 
Committee will review the submissions and forward names of recommended candidates to the officers, directors, 
and active Fellows for approval.

http://astronautical.org/fellows

AAS	AWARDS	NOMINATIONS	DEADLINE	–	OCTOBER	31
AAS presents awards to recognize the excellence and professional service of our own membership and members of 
the space community. AAS members (and non-members) are invited and strongly encouraged to nominate worth-
while candidates for this year’s awards. Award descriptions, previous recipients, and nomination procedures can be 
viewed on the AAS website. The Awards Committee will review submissions and forward names of recommended 
candidates to the officers and directors for approval.

http://astronautical.org/awards
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Snapshots of the 2017 ISS R&D Conference
Photos courtesy of the Center for the Advancement of Science In Space (CASIS)

We greatly appreciate 
the support of the

following sponsors who
made this event possible.

PLATINUM
The Boeing Company

GOLD
Bigelow Aerospace

Orbital ATK

SILVER
HNu Photonics/Scorpio V

SGT, Inc.
Sierra Nevada Corporation

MARKETPLACE
The Aerospace Corporation

Airbus DS Space Services Inc.
Alpha Space

Bioserve
CSS-Dynamac

FedEx® Space Solutions
Fish & Richardson P.C.

Leidos
Lockheed Martin
Made In Space

NanoRacks
Oceaneering Space Systems

Space Applications Services NV/SA
Space Tango/Exomedicine

SpaceX
Techshot Inc.

Teledyne Brown Engineering
USRA
Wyle

ZIN Technologies

Save the Date!
July 23-26, 2018

7th ISS R&D Conference

Marriott Marquis
San Francisco, California

SNAPSHOTS OF THE 2017 ISS R&D CONFERENCE
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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.
      ECAPS
      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

AAS Corporate and Institutional Members
      KinetX, Inc.
      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
September 25-29, 2017
International Astronautical Congress (IAC)
Adelaide Convention Centre
Adelaide, Australia
www.iac2017.org

October 24-26, 2017
Wernher von Braun Memorial Symposium
The University of Alabama in Huntsville
Huntsville, Alabama
www.astronautical.org

November 13-15, 2017
IAA Conference on Space Situational Awareness
Double Tree Hotel
Orlando, Florida
reg.conferences.dce.ufl.edu/ICSSA/1357

December 4-7, 2017
IAA Conference on University Satellite Missions 
and CubeSat Workshop
Palazzo Rospigliosi
Rome, Italy
univsatmissions.iaaweb.org
Abstract	Deadline:	October	1,	2017

January 8-12, 2018
AIAA/AAS Space Flight Mechanics Meeting
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

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


