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PRESIDENT’S MESSAGE

Congressional action on the President’s Fiscal Year 2016 budget request began in
April when the House Science, Space and Technology Committee met to consider and
approve NASA Fiscal Year 2016 and 2017 reauthorization legislation. On April 30, AAS
wrote to the senior leadership of the Committee “in support of the reauthorization of the
National Aeronautics and Space Administration (NASA) FY2016 budget at a funding
level of $18.5 billion and $18.8 billion for FY 2017. However, we strongly believe that
the budget should support all of NASA’s critical exploration, science, technology, and
aeronautics activities. We commend members of the Committee for recognizing that
NASA, which does so much to expand the boundaries of exploration and scientific endeavor, develop technologies that help millions of people, and address tangible threats
to life and property, needs a budget increase. If NASA funding had remained constant
relative to inflation from a generation ago, our space program budget would be roughly $24 billion today. Also, as last
year’s National Research Council report Pathways to Exploration stated, a modest increase of two to three percent in
NASA’s budget above inflation would provide the support needed to enable a human mission to Mars in the 2030’s.
Given the most recent round of budget cuts under the Budget Control Act of 2011, AAS applauds the Committee for
outlining a path forward in the event there is meaningful budget cap relief. We look forward to working with you to
help support NASA advance all of its vital work that is so important to our Nation.”
I am happy to report that our “Astronauts and Robots: Partners in Space Science and Exploration” conference at
the Theodore von Kármán Auditorium in Pasadena last month was very well received. We partnered with JPL and The
Planetary Society and presented an impressive lineup of speakers and relevant topics. We also were very pleased to
present the Carl Sagan Memorial Award to JPL Director Charles Elachi, the Neal Armstrong Space Flight Achievement
Award to the Curiosity Mars Science Laboratory Team, the Space Technology Award to Bobby Braun, Professor of
Space Technology, Georgia Tech, and the Space Entrepreneurship Award to Skybox Imaging and Planet Labs. AAS had
not hosted a conference with JPL in many years, and the positive response received suggests that we should definitely
not wait several more years before returning to Pasadena!
The cover of this issue of Space Times highlights our annual Student CanSat Competition in Texas, which continues
to attract new teams from colleges and universities around the world. This is the Competition’s eighth year, and it has
evolved into our Society’s premier STEM event. Our partners include AIAA, NASA Goddard Space Flight Center, the
Naval Research Laboratory, JPL, and Kratos ISI. Over 220 students from ten countries will build CanSat payloads and
compete June 12-14, 2015.
In closing, I hope to see many of you July 7-9 in Boston at the 4th Annual International Space Station Research and
Development Conference. The theme this year is “Gain a New Perspective.” We have a set of outstanding speakers including SpaceX CEO Elon Musk, who will open the Conference; NASA Associate Administrator for Human Space Exploration and Operations Bill Gerstenmaier; CNN Digital Correspondent Rachel Crane; Ken Savin, Director of Innovation,
Eli Lilly; and many others. For a full list of speakers and program details, please visit http://www.issconference.org/
AAS – Advancing All Space

Lyn D. Wigbels
lyn.wigbels@cox.net
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Autonomous Mission for On-Orbit Servicing:
Promoting a Sustainable Space Environment
by Paul Lemon, Roxanne Cote-Bigras, and Patrick Gavigan
Modern society depends on Low Earth Orbit (LEO) satellites for many of the conveniences of everyday life. Hundreds of meteorological, communication, scientific, military, positioning, and navigation satellites operate in LEO, particularly in Sun Synchronous Orbit (SSO), which offers unique advantages for remote sensing. In the past decade alone, the amount of tracked debris
objects has increased by more than 50% for all Earth orbits. Highly populated orbits could reach a dangerous level of satellite and
debris density and become unusable if debris collisions occur. As the use of this valuable domain has increased, the amount of
debris threatening active satellites has grown considerably, placing this resource in jeopardy. Action is needed to stem the debris
population increase and to foster a sustainable LEO environment.
To promote a sustainable space environment for future generations, the Autonomous Mission for On-Orbit Servicing (AMOOS)
project has conducted an interdisciplinary feasibility analysis of robotics-equipped, autonomous space planes to service satellites
in and to remove debris from LEO. The AMOOS project was created as part of the International Space University (ISU) 2014
Space Studies Program (SSP) held in Montréal, Canada.
In the challenging problem of orbital debris there is great opportunity to both preserve a common resource and to develop advanced capabilities that enable the sustainable and responsible use of LEO.  The following mission proposal seeks to highlight and
address the challenges presented by Active Debris Removal (ADR) and On-Orbit Servicing (OOS).
Proposed Mission Phases
The complete AMOOS mission profile, from launch to re-entry of the spacecraft, is shown in Figure 1. The mission profile is designed to leverage available capabilities and incrementally expand those capabilities through mission demonstrations of increasing complexity. To that end, both near term and far term mission profiles were developed.

Figure 1: AMOOS Mission Phases
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The mission begins with the launch of the AMOOS spacecraft using a vertical launch – the most feasible option based on current
space launch technologies. The launch vehicle would inject the AMOOS spacecraft into SSO with altitude and inclination that
match the target spacecraft. At this point, the AMOOS spacecraft would deploy any secondary payload. AMOOS would then begin approach operations to smaller or midsized target spacecraft and debris. These objects would be small enough that they would
burn up completely upon re-entry into Earth’s atmosphere, thereby mitigating any risk of terrestrial damage. In the near term, the
mission would be limited to attaching de-orbit modules to these smaller objects. Without industry standardization it is unlikely
that OOS would be economically feasible.
Next, the AMOOS spacecraft would begin the process of approaching the primary debris object to be removed from orbit. This
object would likely be a larger, defunct spacecraft that would not burn up completely during re-entry. Early targets would likely
be government sponsored spacecraft that need to be removed from orbit to limit the generation of new debris fragments from
potential collisions. Example spacecraft could be Canada’s RADARSAT or ESA’s ENVISAT. The AMOOS spacecraft would then
rendezvous with and capture this object and apply a de-orbit thrust to target the debris ellipse over an unpopulated area. AMOOS
and its captured object would progress in tandem toward re-entry. AMOOS would release the object and adjust its own trajectory
for a controlled landing while the debris would continue its targeted de-orbit into an uninhabited area for disposal.
As the technology for performing this near term mission gains maturity in the space industry through successful debris-removal
missions, popularity for industry standardization in spacecraft component modularity will likely grow. It is anticipated that a
market for on-orbit servicing would emerge, enabling AMOOS to shift its mission from disposal to performing orbital servicing
of spacecraft that would mitigate the risk of spacecraft failure and extend profitable service life.
Target and Orbit Selection
The most economical means for performing the AMOOS mission would be to identify several spacecraft customers for every
launch of AMOOS. This means that groups of target spacecraft would need to be selected based on the capabilities of AMOOS as
well as their relative orbits. Figures 2 and 3 provide the velocity change cost of performing orbit changing maneuvers, such as a
change in orbital inclination or altitude. As can be seen in Figure 2, altitude changes have a very high cost in terms of the amount
of velocity change required, and therefore the amount of propellant required.

Figure 2: Altitude Change

Figure 3 shows that inclination changes are also comparatively costly in terms of velocity change. Therefore, it is important that
customer spacecraft be in orbits of similar altitude and inclination.
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Figure 3: Inclination Change
By determining what orbits have a large share of debris objects with similar altitudes and inclinations, the propellant required
to reach several objects during a mission can be minimized. Figure 4 shows a plot of the population of space objects in various
altitudes and inclinations in LEO. It was noted that SSOs, with inclinations between 95o and 100o and altitudes between 500 km
and 1,000 km have a high population of space objects. It is anticipated that there could be a viable customer base in these orbits,
as they are highly valuable for Earth observation missions. The focus of the mission is therefore on removing large objects with
high fragmentation potential from SSOs to ultimately reduce the risk of generating future fragmentation debris.

Figure 4: Population of Spacecraft in Orbits of Interest
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Active Debris Removal
Space debris can be divided in three categories: rocket bodies, spacecraft, and fragmentation debris. The position and velocity of
debris greater than 10 cm in LEO may be monitored from ground by using radar or laser systems.
Performing ADR requires the use of de-orbiting devices such as electrodynamic tethers, propulsion modules, lasers, ion beams,
or sails. Some of these devices need to be used in conjunction with capture devices to be attached to the target debris. Robotics,
nets, or harpoons are the commonly considered choices for this purpose. While lasers and ion beams do not require contact with
the device, they are best suited to removal of debris of smaller mass.
The first phase of the AMOOS mission focuses on removal of large and extra-large debris in densely populated orbits; therefore,
the AMOOS mission would use a robotic arm to grasp the launch adapter rings of large debris and attach non-targeted de-orbiting
propulsion modules to them. After performing this maneuver on multiple debris objects, the AMOOS spacecraft would capture
large debris and begin a chemical propulsion maneuver to initiate a targeted re-entry. Once the target is on the desired trajectory,
the AMOOS spacecraft would detach from the object and begin its own re-entry in the atmosphere.
On-Orbit Servicing
Given the harsh environmental conditions of space and the risks associated with crewed spaceflight, relying on either remote
operation or autonomy to perform OOS reduces risk to personnel. While initial development costs of autonomous missions may
be high, the potential for software and hardware reusability in a series of successive missions could potentially make it a costefficient long term strategy, allowing OOS to become routine.
The AMOOS mission has focused principally on employing a reusable spaceplane as a servicer spacecraft. The spaceplane would
be launched into orbit by a vertical takeoff rocket, complete its mission, and re-enter the atmosphere before performing a horizontal landing. This type of system would allow for greater versatility, which would help fulfill the broad range of client requirements
with regard to servicing. The spaceplane and servicing spacecraft have been successfully demonstrated by the X-37 and Orbital
Express spacecraft, respectively.
Robotic systems play an important role in any autonomous mission. They face many challenges on Earth such as environment
modeling, target acquisition and tracking, and planning and monitoring. Operation in a space environment adds an additional set
of challenges that need to be addressed: severe lighting variations, limited on-board computing resources, extreme temperatures,
and limited observation points. To perform OOS, a robotic manipulator must provide the strength and speed necessary to capture
a target. Tumbling targets pose an even greater challenge; they require a detailed visual or LIDAR inspection to determine their
attitude at the time of capture.
The AMOOS mission would rely on the use of two robotic arms equipped with interchangeable tools. These tools will allow for
target grasping, docking, refueling, and data transfer, amongst others functions.
Cost Benefits
For the AMOOS mission concept to be viable, several key cost benefit factors must be well understood. Today, most spacecraft are
designed as disposable systems, not intended for servicing. In many cases, these satellites are intended to be abandoned in orbit at
the end of their missions, although this is changing as new debris mitigation guidelines gain traction and international adoption.
If the industry shifts toward maintaining existing spacecraft in orbit, space system operators may save costs by capitalizing on the
launch of satellite parts intended for a number of different missions.
The key cost driver for these missions is launch cost. The number of launches required can be reduced by placing AMOOS into
an orbit with several potential customers to share the cost of the launch and maneuvers across a wider customer base. Other than
the launch vehicle costs, the key factor in the cost of the AMOOS mission comes from mission complexity, including design and
operations of the spacecraft. This cost can be reduced through careful consideration of the goal of the servicing mission as well as
the design of the target spacecraft. For example, was the target designed with potential servicing missions in mind? Are the target
spacecraft reasonably modular? Selecting targets with affirmative answers to such questions will reduce mission complexity and
cost.
A more abstract cost consideration is the price of losing access to the LEO environment. The importance of this orbital space may
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justify higher up front expenditures to avoid a tragedy of the commons scenario that would be unacceptable to the global economy.
Standardization and Industry Acceptance
To take advantage of OOS capabilities, future satellites will need to be designed with serviceability in mind. While the adoption
of widespread industry standards for OOS seems unlikely in the short term, several features may be included to facilitate standard
satellite servicing requirements. Introduction of specific interfaces on satellites for docking, data transfer, or fuel transfer could
be a first step in initiating the creation of those standards. Designing satellites with increasing modularity would also allow replacement of defective modules in a timely and cost-efficient manner. However, adoption of these new design practices is likely
to result in a higher mass, which translates into higher initial launch costs. This reason, combined with the risks associated with
OOS, is likely to make the industry reluctant to adopt these new practices. The AMOOS team foresees governments facilitating
these changes by assuming some of the initial risks while demonstrating technological readiness and building on previous programs such as Hubble Space Telescope servicing, X-37, and Orbital Express. The private sector would likely follow as the costs
of OOS decrease.
Policy and Law
Numerous policy and law challenges exist that must be addressed to successfully practice ADR and OOS in a fashion that can be
accepted by the international community. The AMOOS project would address these challenges by using a Public Private Partnership (PPP) to engage industry and governments belonging to the ESA nations. Although there is currently a lack of international
consensus on the legal definition of orbital debris that is recognized by the United Nations Committee on the Peaceful Use of

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

Join us in Boston to gain insight and perspectives on the new era of research
and technology development. Register now at www.issconference.org
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Outer Space (UNCOPUOS), guidelines have been adopted by spacefaring nations and can serve as a starting point for ADR activities. Article VI of the Outer Space Treaty details that every State has international responsibility for government and industry
activities in outer space carried out by that State or non-governmental entities from that State. Article VIII delineates that objects
launched by a State remain under its jurisdiction and control with ownership retained whether those objects remain in space or
return to Earth.
To operate within the constraints of responsibility and ownership, a PPP comprised of ESA member nations and industry would
be able to target many debris objects for removal as well as satellite candidates for servicing. Several of the largest debris objects within the SSO, such as ENVISAT, are owned by ESA nations according to Article VIII of the Outer Space Treaty (OST).
RADARSAT, another large debris object, is a promising preliminary target for removal due to its orbit and the long history of
cooperation between the operating state, Canada, and the launching state, the United States of America. Additionally, the involved
parties would need to agree to waive fault liability and the country that established original ownership would need to grant permission to remove its debris or service its satellites or to transfer ownership prior to the mission.
A spacecraft capable of proximity operations, on-orbit modifications, and object removal from orbit could raise concerns from
spacefaring nations over the potential to use these capabilities for military purposes. To allay the dual use concern of such a capability, several steps would be pursued. First, all member States and parties involved in a mission would need access to ground
control operations, even if only to observe operations. Second, the mission plans should be published for the general public prior
to each mission, and – while respecting intellectual property rights of the parties involved in AMOOS – mission operations should
be broadcast to demonstrate the peaceful use of the spacecraft.
Finally, a public outreach program should increase awareness of the importance of sustainable LEO operations and should target
both national space policy makers and the general public. Developing space powers such as China and India should be engaged,
as well as nations that are striving to become spacefaring States. By including instead of excluding interested parties, the support
for an expansion of the program would grow and enable many more debris objects and at-risk satellites to be addressed. This effort would also seek to shift the satellite industry business model toward more sustainable practices, such as controlled propellant
and power release and spacecraft de-orbit, while fostering grassroots support for maintaining LEO, and in particular, SSO for
continued use.
Conclusion
As the number of spacefaring nations and their fleets of satellites grow, the common resource of LEO becomes increasingly
threatened by the amount of debris objects and soon-to-be defunct satellites. Active debris removal and on-orbit servicing offer
a challenging but necessary means to stem the tide of debris creation by both removing existing debris and extending the life of
operational satellites. Many of the technologies needed to perform ADR and OOS have been demonstrated; AMOOS seeks to
merge these technologies into a single spacecraft. As the technological challenges are overcome, the plethora of legal, economic,
and political challenges will also be addressed. A cooperative arrangement starting with ESA member nations would be used to
lay the foundation of trust and reliability to build upon with other spacefaring States in the future.
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My Transatlantic Teatime With Venetia:
Remembering A Conversation With the Girl
Who Named Pluto
by Edward Goldstein
New Horizons’ close encounter with
Pluto is just weeks away. Like millions
of space enthusiasts throughout the world,
I’ll watch intently as NASA’s spacecraft
sends back to Earth images of its closest approach with the king of the Kuiper
belt objects, scheduled for 7:49:59 am
EDT on July 14th. When we finally view
Pluto’s icy surface with awe and wonder,
my thoughts will turn back nearly a decade to an icy day in Washington, D.C.,
when I had the privilege to speak with
Venetia Burney Phair, the retired English
schoolteacher, who as an 11-year old in
1930, suggested the name for the distant
planetary body discovered by 24-year old
Clyde Tombaugh at Flagstaff, Arizona’s
Lowell Observatory.
How I came to talk with Venetia, the
only woman credited with naming a planet
– International Astronomical Union be
damned – was the product of serendipity. Back in early 2006, as NASA’s head
speechwriter, I was crafting Administrator
Michael Griffin’s remarks prior to New
Horizon’s January 19th launch from Cape
Canaveral Air Force Station. I hoped to
find a colorful anecdote or two about
Tombaugh, the self-taught astronomer
from Illinois and Kansas, who was hired
by the Lowell Observatory in 1929 after
having sent them drawings of Jupiter and
Mars made from observations with telescopes he had built. In researching Tombaugh’s life, I came across a web article
that mentioned Venetia’s role in naming
Pluto. “That’s interesting,” I thought. “I
wonder if she’s still alive.” (Tombaugh had
passed in 1997, after having discovered
15 significant asteroids, the comet 274P/
Tombaugh-Tenagra, and hundreds of variable stars. A small portion of his ashes are

10

responded, “I’m certain Venetia would
love to talk to you. Call back in about
three hours.”
At the appointed time, I was down in
the bowels of NASA Headquarters, working with expert sound engineers to set up
our transatlantic teatime call. What happened next was akin to calling England
circa 1930. There was a horrible echo on
the line, with our voices bouncing over
each others in cacophonous waves. “We’ll
hang up and call back,” I sheepishly said.
A few minutes later our technical difficulty
was solved, and I was about to be taken
on a journey back in time three quarters
of a century by this delightful, unassuming lady.
Venetia Burney Phair at age 11, the year
she named Pluto
aboard New Horizons.)
I subsequently learned that Venetia,
who taught economics and math at two
girls’ schools in southwest London, was
87 years old and living in the southern
English town of Epsom, famous for the
Epsom Derby and Epsom salts. Turning
aside thoughts of the upcoming speech, I
barged into the office of my boss, NASA
Public Affairs Chief David Mould, and
said, “I just found out that the woman
who named Pluto is living in England. We
should get her thoughts on tape!” David’s
response: “Terrific idea. Go for it.”
The next morning I called Epsom
directory assistance, hoping Venetia had
a listed phone number. Paydirt! Upon
dialing her number, a nice lady answered
but explained that she was a housekeeper
and that Venetia was out shopping. After
explaining the purpose of my call, she

A Brief Remark at Breakfast
Venetia’s story began with a family
breakfast conversation with her mother,
Ethel, and grandfather Falconer Madan,
the retired Librarian of Oxford’s Bodleian Library, on the morning of March 14,
1930. The previous day, after painstaking
examination of photographic plates taken
on January 23rd and 29th, confirmation of
Tombaugh’s discovery was telegraphed
by the Lowell Observatory to the Harvard
College Observatory and made public.
As Venetia recounts, Falconer opened a
copy of the Times of London, “and read
out the great news and said he wondered
what it would be called. And for some
reason, I, after a short pause, said, ‘Why
not call it Pluto? (The Roman God of the
Underworld who was able to make himself invisible)’. I was fairly familiar with
Greek and Roman legends from various
children’s books that I had read, and of
course I did know about the solar system
and the names the other planets have. And
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so I suppose I just thought that this was
a name that hadn’t been used. And there
it was. The rest was entirely my grandfather’s work.”
Plotting the Planets in the Park
Before getting to how Grandpa Falconer became Venetia’s great champion,
it’s worth noting that Venetia was more
than a budding classicist. “At school,” she
told the BBC, “we used to play games in
the university park, putting – I think they
were lumps of clay – at the right distance
from each other to represent the distances
of the planets from the Sun. Some of the
distances I can still more or less remember, so it was probably a good lesson to
have had.”
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“The follow-up to this came with the
reading of The Age of Fable, when the
children became more intimate with the
characters of the Greek gods and goddesses and the nature of their kingdoms.
And then one morning, March 14th, 1930,
we read in the daily papers the discovery
of a new planet, a ‘dark’ one.”
A Family of Moon Namers
It’s also remarkable that Venetia came
from a family with a history of naming
heavenly bodies. Her great uncle Henry
Madan, a chemist who was housemaster
at Eton, is credited with suggesting in
1877 the names Phobos and Deimos, two
attendants of the Greek war god mentioned
in Homer’s Iliad, whose name means fear

The telegram read, “Naming new planet,
please consider PLUTO, suggested by
small girl Venetia Burney for dark and
gloomy planet.”
In a 1951 essay written for the diamond
jubilee of her elementary school, Parents’
Union School, her teacher Miss K.M.
Claxton wrote with more detail about
the outing: “Apparently it all began with
a school ‘Nature Walk’, which one day
turned itself into a ‘Planet Walk’. In those
days Form II still used The Sciences by
E.S. Holden, and we had reached the section on the relative sizes and distances of
the planets. Leaving the sun, represented
by a circle two feet in diameter on the
classroom blackboard, we set out from
school carefully carrying our planets!
After 41 paces, we placed Mercury (the
size of a canary seed) on an Oxford pavement. After 77 paces, Venus, represented
by a small pea, was laid down. The Earth
(a pea), Mars (a small bead), Jupiter (an
orange), Saturn (a golf ball) were duly
placed – the last after zealous counting of
1,019 paces. Then we let our imaginations
finish the walk, for it seemed best to turn
back while our enthusiasm and our legs
still remained fresh!”
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and terror, for the moons of Mars. “I think
that is one of the nicest things about the
whole story,” Venetia observed. “I’m so
very pleased because he had done that
from a much more knowledgeable base
that I came upon (for) the name Pluto.”
“The Name Seems to Be Thoroughly
Suitable”
On that morning of March 14th, Pluto
was just one of 1,000 naming suggestions
that were starting to find their way to the
Lowell Observatory, which had the right
to name the new object. It certainly helped
Venetia’s cause that Falconer was well
connected. That day Falconer dropped off
a note at the home of his friend Oxford
astronomer Herbert Hall Turner, one of the
leaders of the worldwide effort to produce
an astrographic chart, or comprehensive
map of the heavens. Venetia’s name, wrote
Falconer, “seems to me to be thoroughly
suitable” for the “big obscure new baby.”
Ironically, Turner was in London at a
meeting of the Royal Astronomical Soci-

ety, where heated speculation was already
occurring about what the new ninth planet
would be named. “None of them came up
with Pluto,” Venetia told the BBC. “That
was another stroke of luck.” When Turner
eventually saw Falconer’s note, he came
to the conclusion that Venetia’s idea was
splendid. “I think PLUTO excellent!!”
he wrote to Falconer on his return. “We
did not manage to think of anything so
good at the RAS yesterday. The only at all
meritorious suggestion was Kronos, but
that won’t do alongside Saturn.” (Kronos
is the Greek equivalent of Saturn.) Turner
then shot off this telegram to the Lowell
Observatory: “Naming new planet, please
consider PLUTO, suggested by small
girl Venetia Burney for dark and gloomy
planet.”
Ten days later members of the Lowell
Observatory gathered to vote on a shortlist of three names: Minerva, Cronus, and
Pluto. Reportedly the name Minerva lost
support because an asteroid already had
that name, and Cronus had the burden of
being proposed in the U.S. by the unpopular astronomer Thomas Jefferson Jackson
See. The fact that the first two letters of
Pluto are the initials of the Observatory’s
founder, Percival Lowell, certainly helped,
and the end result was a unanimous vote
in favor of Venetia’s suggestion.
A Five Pound Reward
There was no public announcement,
however, until May. By that time, Venetia told me, “I’d just really forgotten
about it for the intervening months.”
Venetia found out the good news when
her grandfather presented her with a fivepound note (worth well over $400 today)
as a fitting reward. When I asked Venetia
if there was any great fanfare when the
name was announced, she demurred. “To
a limited extent…I think the newspapers
were mostly occupied by the exploits of
the woman pilot Amy Johnson (the pioneering English aviatrix who in early May
1930 was about to fly on a de Havilland
Gypsy Moth solo from Britain to Australia, becoming the first woman to do so)
at the time. Anyway, there was a certain
amount…you know a few papers I think.
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“My grandfather collected any information
there was through a press agency and put
it into two scrapbooks which I treasure.”
My grandfather collected any information
there was through a press agency and put
it into two scrapbooks that I have, which
I treasure, and from which I can refresh
my memory at times.
“On May 28th, the following letter
appeared in the London Times: “Sir, A
postcard from the President of the Royal
Astronomical Society offered this morning ‘congratulations to the suggester of the
name Pluto, now adopted’. The reference
is to a telegram which I had the honour
of sending to the Lowell Observatory on
March 15th (the day after the news of
discovery reached England), conveying
the suggestion of Miss Venetia Burney of
Oxford, made at breakfast on that day to
her grandfather, who sent it on to me. I
may add that it was a brother of that same
grandfather who suggested the names Deimos and Phobos for the satellites of Mars.
Yours faithfully,
H.H. Turner,
University Observatory, Oxford.
May 27th.”
On June 1st, Venetia’s teacher, Miss
Claxton received the following letter from
Falconer Madan: “Dear Miss Claxton, I
hope you will kindly accept the enclosed
‘scrap of paper’ (a check for the purchase
of a gramophone for Music Appreciation)
as a personal gift to yourself, in grateful
recognition of your share in Venetia’s triumphant naming of the new planet. The
Royal Astronomical Society itself could
think of no better name than Kronos (not
Chronos), the father of Jupiter. I really
believe that had Venetia been under a
less capable and enlightened teacher than
yourself, the suggestion of Pluto would not
have occurred to her, or if made, would
have been just a vague guess. As it is, her
acquaintance with some of the old legends
of Greek and Roman deities and heroes,
and that ‘nature walk’ in the University
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Parks, by which she was taught the relative
spaces between the Planets and the Sun,
and the gloom of distance, enabled her to
grasp at once the special elements of the
situation, and to be the first to make a suggestion so reasonable as to be accepted (it
appears) by the whole world of science.
“I am quite aware that you might say
that you are only carrying out the syllabus
of the P.U.S., but I venture to congratulate
you on your part in an achievement which
is not only notable and singular but also
of lasting interest.
I am,
Sincerely yours,
F. Madan”
Her teacher commented that “this letter
will be an inspiration to others as it was
to me, showing as it does how big doors
swing on little hinges. We are unable to
assess our work, but we have been shown
the bread of life, and if we freely cast it
upon the waters it will truly nourish.”
Venetia went on to study Mathematics
at Newnham College, Cambridge. During World War II, she became a chartered
accountant. In 1947 she married Maxwell
Phair, a classicist, who became housemaster and head of English at Epsom
College. In the late 1950s she began her
teaching career with retirement coming in
the mid-1980s.
“It Doesn’t Arise in Conversation”
If a person lives throughout most of the
20th century and well into the 21st being
the only person credited with naming a
planetary body, the modern convention
would be that she would milk this distinction for fame and celebrity. In Venetia’s
case, admirably the opposite was true.
Thus, when I asked if people in her home
town knew of her role in history, Venetia
responded, “Not to any great extent. Some
of them may know because I believe when

the BBC does its coverage of the (New
Horizons) launch…it may slip in a bit, a
small interview with me. But on the whole,
it doesn’t arise in conversation and you
don’t just go around telling people that
you named Pluto. But quite a lot of friends
know and are interested.” Wait a minute,
I persisted, you’ve never had the temptation at a holiday gathering to tell your
friends? “Well, not really. But sometimes
it’s nice, sometimes I’m glad to have them
know.” Another follow up was in order.
But haven’t you ever told your students?
“I don’t think so. No. It didn’t really come
to mind much. There had been years and
years when I never really thought about it.
It think it’s only since Patrick Moore (Sir.
Patrick Moore, the late President of the
British Astronomical Association) wrote
an article in Sky and Telescope in 1984,
and I should think that since then there has
been an increasing amount of interest in
it, especially in America, which has been
delightful for me as one gets older one’s
horizons narrow. And it’s been very nice
to have these letters from St. Mary’s in
Memphis (Students from Memphis, Tennessee’s St. Mary’s Episcopal Elementary
School as a class assignment had written
congratulatory letters to Venetia in 2004),
or this chat right now shall we say.”
I also wondered if at any point Venetia
and Clyde Tombaugh had crossed paths.
“No, never, sadly,” was the response. And
had they corresponded? “No.” And what
about Pluto itself, had she ever viewed it
in a telescope? “I don’t think I have. I’ve
just seen a photograph of Pluto. I think the
first photograph that Clyde Tombaugh was
looking at, and the next picture showing
that the same little pinpoint had moved a
certain degree. I have been to Flagstaff,
and they were very kind. And they showed
us around and they showed us the telescope through which it was first seen.”
Following our interview, Venetia finally
got the opportunity to view Pluto. That
summer her attempt to see it while looking
through Sir Patrick Moore’s telescope was
unsuccessful due to cloudy conditions.
But in the summer of 2007, thanks to the
staff of the Observatory Science Centre
in Herstmonceux, East Sussex, England,
she finally was able to see the planetary
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body she named. “I can’t say that I’m astounded,” she remarked understandably as
all she could see was a pinprick of light.
During our conversation, I asked Venetia what she would like to tell all the
people who worked on the New Horizons
mission. “I would say, I think, ‘The best
of luck.’ And I can only hope that they
discover all that they want to discover
from this probe which must be one of the
most exciting things that has happened
astronomically recently.” Incidentally, one
of the experiments on New Horizons, a
student dust counter, is named in Venetia’s
honor, as well as the asteroid 6235 Burney.
Turning to Round Two of Solar System
Exploration
Given that New Horizons will complete
the initial robotic exploration of the inner
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Venetia Burney Phair in 2006 at the time of this interview
Garvin also thinks we ought to take a
closer look at Ceres, the largest asteroid
belt object. “Preliminary imaging by
NASA’s Dawn spacecraft reveal bizarre
regions of ultra-high-reflectivity within
somewhat subdued impact craters, sug-

“On the whole, it doesn’t arise in conversation
and you don’t just go around telling people
that you named Pluto.”
and outer solar system, it’s worth wondering what exciting mission some 11 year
old girl watching July’s encounter will
participate in when the second round of
solar system exploration gets underway.
For possible answers I queried one of my
favorite NASA people, James Garvin,
the chief scientist for the Goddard Space
Flight Center’s Sciences and Exploration
Directorate.
“First is Venus, the most unexplored
of the rocky, inner planets,” said Garvin.
“Our current views of Venus are equivalent to those of Mars circa 1973 at the
conclusion of the Mariner 9 orbiter, and
offer only clues to how Venus’ surface
evolved to its current state. Understanding the landscape geology, chemistry, and
levels of current activity on this possibly
more Earth-like world (in its distant past)
remains a priority…Was Venus once
habitable, with stable surface liquid water,
and a more benign climate-state before a
runaway greenhouse scenario took over?
If so, could there be relict signs of ancient
marine environments?”
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gesting either deposits of mirror-like
frozen water (as ice) or brightly-reflective
surface salts, as in the Bonneville Salt
Flats...It’s possible this dwarf planet is outgassing ‘volatile materials’ (water vapor?)
and that a shallow subsurface reservoir
of water-bearing materials exists on this
captivating new world.”
Then there’s Neptune’s large moon Triton, whose “quilt work of landscapes suggest current-day activity in the form of ‘ice
volcanoes’ that erupt geyser like plumes
of materials billions of kilometers from
our sun. Geysers of outgassing materials
have also been observed at Enceladus’s
south pole, one of Saturn’s icy satellites,
and it, like Triton, is a compelling place
for future exploration.”
Garvin also points to Titan, “the large,
hydro-carbon lake-bearing moon of
Saturn, with its large semi opaque atmosphere, may well be an ideal natural laboratory for investigating early planetary
atmospheres, including Earth’s as they
evolve to enable habitable environments.”
Finally, Garvin notes recent observa-

tions of possible seasonal flows of liquid
water or brines with an iron-mineral
antifreeze, such as ferric sulfate in areas
known as recurring slope lineae (RSL) on
the surface of Mars, as suggesting  another
target for investigation and discovery.
A postscript. I learned about Venetia’s
passing on April 30th, 2009, while on
my honeymoon in Hawaii. Fortuitously,
while on the big island my wife, Melanie,
and I made an impromptu plan to forgo
the tropical beaches and take a guided
bus tour up to the 13,796 foot summit of
Mauna Kea to see the international observatories there. During our bus ride down
from the summit to the 9,300 foot level
where nearby the Ellison Onizuka Center
for International Astronomy (named in
honor of the Hawaiian-born astronaut who
was on the final Space Shuttle Challenger
crew) we would do some star gazing of
our own, I told our fellow trip passengers
about Venetia’s story. When we finally
had the opportunity to look through the
telescopes at star clusters, Saturn and the
Southern Cross, I didn’t get a chance to
spy Pluto, but my recently departed friend
from Epson, England, was very much in
my thoughts.

Edward Goldstein is AAS’s Vice President for Public Policy. He currently is
the Director of Executive Communications at the Aerospace Industries Association and was Lead Writer at NASA
Headquarters from 2002-2007.
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Aerojet Rocketdyne Employees Bid Farewell
to MESSENGER
NASA’s MESSENGER (MErcury Surface, Space ENvironment, GEochemistry, and Ranging) spacecraft completed its final act
on April 30, 2015 as the spacecraft slammed into the surface of Mercury. The MESSENGER mission is the first spacecraft to orbit
Mercury and provide a detailed look at the innermost planet, following Mariner 10’s visit to the planet.
The end of this decade long mission is bittersweet to Aerojet Rocketdyne employees.
“MESSENGER is one of my favorite programs at Aerojet Rocketdyne
because it required a high performance spacecraft propulsion system that
could handle both the journey to Mercury and the harsh environment
once it arrived in orbit,” said Sam Wiley, the company’s chief engineer
for MESSENGER and the current program director for Human Space.
“The talented MESSENGER team ended up with a spacecraft designed
around a propulsion system that carried a propellant load that was 54%
of the total spacecraft mass.”
“Working closely with our customer was the key to developing the new
propulsion system and building a spacecraft in 35 months,” said Katie
Dommer, systems engineer for the MESSENGER program and current
chief systems engineer for NASA’s Orion spacecraft Aerojet Rocketdyne.
To reach Mercury, the MESSENGER spacecraft required both a novel
trajectory and a highly capable propulsion system.  A total of six planetary MESSENGER engineering leads from APL and Aerojet Rockflybys (one Earth, two Venus, and three Mercury) and five large velocity etdyne stand in front of the spacecraft, January 28, 2003.
changes were used before the final rocket insertion burn into Mercury’s (Source: Aerojet Rocketdyne)
orbit. Working closely with NASA and Johns Hopkins University Applied
Physics Laboratory, Aerojet Rocketdyne developed a propulsion system that consisted of one helium tank, four propellant tanks,
one 150lbf main thruster and sixteen attitude control thrusters.
According to Wiley, “to travel the approximately five
billion miles to reach Mercury via flybys of Earth and
Venus, the spacecraft had a total of 220 propulsion system firings that worked flawlessly.”
The systems and technologies on MESSENGER continue to be used on the propulsion systems that Aerojet
Rocketdyne provides for commercial and government
missions today.
“With the mission to Mercury, Aerojet Rocketdyne has
provided propulsion to visit all eight planets in the solar
system and we arrive at Pluto on July 14, 2015,” added
Dommer.
“It is hard to see the mission end, but we are extremely
proud of our accomplishments and there are not many
people that can say they worked on a spacecraft that has
parts in a crater on Mercury,” concluded Wiley.

Artist’s rendition of MESSENGER orbiting Mercury (Source: NASA)
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MESSENGER was launched aboard a Delta II on Aug.
3, 2004 and is a Discovery class mission managed by the
Johns Hopkins University Applied Physics Laboratory.
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NASA MaterialsLab Changes Materials Research
on the International Space Station
May 26, 2015 - A new approach to materials science research called MaterialsLab provides an unprecedented level of collaboration among stakeholders performing research on the International Space Station, a unique orbiting laboratory where advanced
materials can be studied and used to stimulate the U.S. economy.
With each space station investigation, scientists better understand the physical and chemical properties of materials, gaining
unique insights on how they develop and behave without gravity affecting the results. The MaterialsLab approach enhances the
way researchers in government, industry and academia develop investigations and share information.
“We’re creating a new opportunity to develop materials experiments in space that makes it easier for scientists to conduct these
investigations and share their research and data widely with the scientific community,” said Marshall Porterfield, NASA’s director
of Space Life and Physical Sciences in the agency’s Human Exploration and Operations Mission Directorate at NASA Headquarters
in Washington. “The Open Science concept allows multiple researchers around the world the ability to access data from station
experiments and build on each other’s work.”
A recently signed Memorandum of Understanding between NASA and the National Institute of Standards and Technology
(NIST) fosters collaboration among NASA’s microgravity materials science program, the NIST Material Measurement Laboratory
and the multi-agency Materials Genome Initiative.
“Our partnership with NASA enables one of the key goals of the MaterialsLab concept, which is to transfer federally developed materials-related research and technology to industry,” said Laurie Locascio, director of the NIST Material Measurement
Laboratory. “Both NASA and NIST want to accelerate the discovery, manufacture, and deployment of advanced materials on the
International Space Station and promote U.S. innovation and industrial competitiveness.”
With MaterialsLab, NASA is changing the way scientists conduct research by adding a slight twist: space station materials
research will aim to solve engineering problems that relate to space travel and target a specific outcome or address a materials
problem challenge identified by industry.
“We want to conduct new investigations that fulfill a specific industry need or could lead to a new commercial application,” said
John Vickers, manager of NASA’s National Center for Advanced Manufacturing at the Marshall Space Flight Center in Huntsville,
Alabama. “If the automobile industry is having a problem with a specific material, we may be able to study that material on the
station and get an answer that they couldn’t obtain through ground-based research. We are not only learning about the material but
also providing valuable data that immediately affects companies and consumers on Earth.”
Through MaterialsLab, NASA is changing the way scientists share data and even their approach to proposing experiments. “It
should be easy for investigators to access current data from experiments and use it to determine if there are gaps in knowledge
that can be addressed with new investigations,” Porterfield said.
MaterialsLab shares data from past and present space station experiments through NASA’s Physical Sciences Informatics — a
resource for processing and sorting data from physical science experiments performed aboard the space station. The goal is to
promote an open access approach to scientific data analysis and potentially become a gateway to hundreds of new, station-based
scientific investigations. Sharing these findings in a comprehensive and open source system while building upon the stored knowledge has the potential to drive advances in materials science at a faster pace.
NASA and NIST will prove the model for the MaterialsLab project by collaborating to facilitate the exchange of information
and experimental data, enabling and accelerating the application of the results of materials research conducted on the space station.
www.nasa.gov/marshall/news/news/releases/2015/15-070.html
Media Contacts:
Stephanie Schierholz
NASA Headquarters
Washington, D.C.
202-358-1100
stephanie.schierholz@nasa.gov
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Tracy McMahan
NASA Marshall Space Flight Center
Huntsville, Alabama
256-544-0034
tracy.mcmahan@nasa.gov

Dan Huot
NASA Johnson Space Center
Houston, Texas
281-483-5111
daniel.g.huot@nasa.gov
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NOTES ON NEW BOOKS

Neil Armstrong: A Life of Flight
Reviewed by Matt Bille
Neil Armstrong: A Life of Flight by Jay Barbree. Thomas Dunne Books, 2014. 384 pages.
Neil Armstrong was a complex and private
man; not a “recluse,” just a man who tried to
live his life as he wanted despite being worldfamous. Jay Barbree presents a very interesting look at the astronaut with some glimpses
of the inner Neil, the man who never lobbied
to be first on the Moon but took a quiet pride
in his accomplishments.
Two decades ago, I contacted Neil through
a friend of his to ask if he’d do a short interview for an encyclopedia I was contributing
to. Neil sent back word that he would rather
be left out of the book entirely. That I couldn’t
do, and he did answer a couple of questions
through his friend: the most interesting response was that he considered his work on
fly-by-wire aircraft control systems to be
his most significant technical contribution.
Clearly, this was a man who didn’t let the
world or the media define his own vision of
who he was.
A Life of Flight is, on balance, a good book
that adds to our understanding of Armstrong
and his accomplishments. It will of course
be compared to James Hansen’s The First
Man (2006). It comes off as the lesser book,
although that may be inevitable because The
First Man was so thorough. The universe is
big enough for two major biographies of Neil
Armstrong. Here we have Armstrong in moments of personal introspection – no reader
will be unmoved by the loss of Armstrong’s
three-year-old daughter Karen in 1962 – as
well as in moments of leadership, including
his masterful handling of the scary Gemini 8
crisis and his insistence on more training in
the Lunar Landing Training Vehicle (LLTV)
even after it nearly killed him. Armstrong’s
oft-overlooked sense of humor is on display,
too. Overall, though, the book still doesn’t
add as much to Armstrong’s story as it should.
All the flight sequences are described
well, and the book spends the most time
(understandably) on Armstrong’s two space
missions, Gemini 8 and Apollo 11. Armstrong
was a superb pilot who handled emergencies
and bailouts on Earth and anomalies in space
with equal aplomb. Barbree gives the clear

16

impression that, while there were other great
pilots in the astronaut corps, and Armstrong
would never put himself at the top of any
ranking, other astronauts would have had him
at the top or at least in the top tier. Everyone
had faith in his abilities.
Like a lot of readers, I’ll always envy how
well Jay Barbree knew one of the century’s
great explorers. Barbree, veteran NBC space
correspondent, met Neil early in his Gemini
days and remained a friend throughout his
life. While he says he has not broken a confidence, the strength of this biography is the
insight into Neil’s thoughts. That’s also, in a
sense, its weakness. We can take Barbree at
his word that he didn’t fabricate anything,
but memories change over decades, and he
puts himself in Neil’s head much more than
other biographers do. When Neil looks at
the rough landing site for Apollo 11, the text
reads “Damn!” (no quotes) – Did Neil tell
Barbree he’d had this thought, or is Barbree
overreaching?
A few factual blips contribute to my unease. It’s not correct to say the Lunar Module
was the only spacecraft to carry humans and
never fail: Vostok never lost a cosmonaut.
It’s definitely incorrect for Barbree to quote
himself as saying, in 1968, that Jim Lovell
would command Apollo 13. That wasn’t
decided until years later.
Any time an author writes of a close
friend, there’s some danger of seeing the
subject in only a favorable light. If Armstrong ever made a mistake, processional or
personal, it’s not in here, save for missing an
alarm light on the LLTV. At the end, Barbree
says, “No greater man walked among us…
Neil taught us how to take care of our EarthMoon system.” Neil Armstrong is one of my
personal heroes, but that seems over the top.
There are no footnotes or endnotes, and
they would be helpful at many points. Barbree
has Sergei Korolev counting down to zero in
American fashion for Sputnik 1: I’ve written
on this period and never come across any account of this, nor can I find one now.
On one of the main questions that no
amount of facts will ever stop people from
asking – Why was Neil first man on the
Moon? – Barbree presents it as a wholly logical decision with, as Armstrong said, a bit of  
“the luck of the draw.” He doesn’t mention

the question of whether Neil’s civilian status
played a role – most accounts agree it did not,
but it would be interesting to know whether
Barbree and Armstrong ever discussed it.
The return from Apollo 11 is interesting,
if brief. As Barbree tells it, Neil was asked if
he wanted to keep flying, but he felt any such
wish would be overridden, so he just said
“No” and pressed on towards other pursuits.
Another interesting note is that Armstrong
hoped Charles Lindbergh would come to one
of the post-flight events, but Lindy, a fellow
seeker of privacy, did not. And I never knew
that Armstrong attended a presentation by astronaut Franklin Chang-Diaz on his VASIMR
propulsion system and encouraged him to
keep working on it.
Still, the book tails off at the end. On the
Rogers Commission about the space shuttle
Challenger loss, we learn nothing whatsoever
about Neil’s role. The fly-by-wire work he
was so proud of isn’t mentioned, not are the
records he set flying business jets. His professorship and corporate board work zoom by
in paragraphs. Neil’s divorce and remarriage,
a huge event in anyone’s life, also gets only
a few paragraphs, although the story told of
Neil’s first visit to his future wife’s house
(I won’t spoil it here) is a great one. Neil’s
views on the 21st-century NASA and future
space exploration are interesting, but, again,
not really new.
I recommend this book to space enthusiasts and historians, but the back cover blurb
of “the definitive biography” is misleading.
Much of what Barbree wrote is interesting: I
just wish he’d written more.
Matt Bille is a former Air Force officer,
now a freelance science writer and historian in Colorado Springs, Colorado.
He coauthored the NASA-sponsored history The First Space Race: Launching the
World’s First Satellites (Texas A&M, 2004).
Reach him through his website at www.
mattwriter.com
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Space Careers
New book offers the most in-depth source for understanding and finding a career in the space and satellite industry.
Designed for high school, college, and graduate students and job seekers of all ages.
May 2015
It is my pleasure to announce the release of Space Careers, a completely-updated and revised version of the 1998 award-winning classic,
“Guide to Space Careers.”
Fully-updated for 2015, the book is designed for high school, college, and graduate students, as well as job seekers interested in the opportunities that the space and satellite industry present. Whether the reader is interested in satellite communications services, designing
next generation rockets, planning future Mars missions, or monitoring the Earth’s environment, Space Careers will be a valued resource.
Written by longtime space journalist Leonard David, entrepreneur Scott Sacknoff, and with a foreword from astronaut Buzz Aldrin, this
award-winning book contains resources that enable the user to understand the varied activities of the industry so they can narrow and determine their areas of interest. This guide helps you identify university programs and find scholarships and fellowships that can finance your
career trajectory. It provides details on how and where to network, locate opportunities, and offers hundreds of profiles as well as links to
industry organizations.
It does the work so you don’t have to.
But this book offers more than just a compilation of facts and data. Throughout the book is valuable advice to students and job seekers
provided by leading industry professionals including Marillyn Hewson, the President & CEO of Lockheed Martin; Charles Bolden, the
administrator of NASA; as well as engineers, scientists, and businesspeople working in the field.
Space Careers is a resource that needs to be shared, read, and used by students,
educators, and people working in the STEM/STEAM fields [Science, Technology, Engineering, [Art] & Mathematics]. With the industry seeking to identify
and entice the next generation of workers, companies and institutions need to
make this valuable resource available.
For more details including bios of the authors, the table of contents, and ordering information, please visit www.spacebusiness.com/careers
Space Careers
by Leonard David and Scott Sacknoff
Foreword by Buzz Aldrin
International Space Business Council, 2015
ISBN:  978-1-887022-19-4
Retail Price:  $20 USD
Pages:  224, trade paper
Ordering and Contact Information
Phone:  +1-703-524-2766
Email:  careers@spacebusiness.com
Website:  www.spacebusiness.com/careers
Mail:  Space Careers, PO Box 5752, Bethesda, MD 20824-5752 USA
Online:  http://www.spacehistory101.com/Space_Careers_p/career.htm or via
amazon.com
Via Amazon:  http://www.amazon.com/dp/1887022198
If you have any questions or comments, please contact me.
Best Regards,
Scott Sacknoff, President
International Space Business Council LLC
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ABSTRACT DEADLINE: October 19, 2015

CALL FOR PAPERS
26th AAS/AIAA Space Flight Mechanics Meeting
Embassy Suites Napa Valley ♦ Napa, California
February 14-18, 2016
The 26th Space Flight Mechanics Meeting will be held Sunday, February 14 through Thursday, February 18, 2016, at the Embassy
Suites Napa Valley in Napa, California. 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
• Dynamics and control of large space structures and tethers
• Earth orbital and planetary mission studies
• Flight dynamics operations and spacecraft autonomy
• Orbit determination and space-surveillance tracking
• Orbital debris and space environment
• Orbital dynamics, perturbations, and stability
• Rendezvous, relative motion, proximity missions, and formation flying
• Reusable launch vehicle design, dynamics, guidance, and control
• Satellite constellations
• Spacecraft guidance, navigation, and control (GNC)
• Space Situational Awareness (SSA), Conjunction Analysis (CA), and collision avoidance
• Trajectory / mission / maneuver design and optimization
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 before the conference. English is the working language
for the conference.
Additional and up-to-date information can be found at the conference website:
http://www.space-flight.org/docs/2016_winter/2016_winter.html
SPECIAL SESSION
Proposals are being considered for suitable special sessions, such as topical panel discussions, invited sessions, workshops, minisymposia, and technology demonstrations. Prospective special-session organizers should submit their proposals to the Technical
Chairs.
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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 four (4) 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 October 19, 2015, 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 via
email by November 19, 2015. 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.spaceflight.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 the conference 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
Renato Zanetti
NASA Johnson Space Center
EG6
Houston, TX 77058
281-483-7435
renato.zanetti@nasa.gov

AIAA Technical Chair
Ryan Russell
University of Texas at Austin
1 University Station, C0600
Austin, TX 78712
512-471-4190
ryan.russell@utexas.edu

All other questions should be directed to the General Chairs.
AAS General Chair
Martin T. Ozimek
Johns Hopkins University/Applied Physics Lab
11100 Johns Hopkins Road
Laurel, MD 20723
443-778-1569
martin.ozimek@jhuapl.edu
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AIAA General Chair
Angela Bowes
NASA Langley Research Center
Bldg 1209, MS 489
Hampton, VA 23681
757-864-2364
angela.bowed@nasa.gov

19

❏ OK to proceed
❏ Make corrections and proceed
❏ Make corrections and show another proof
Signed: ___________________ Date: ______

Job Name:
PDF Page:
Process Plan:
Date:
Time:

PageMark-Color-Comp
515709_SpaceTimes_54_3
01_24_SpaceTimes54_3.p20.pdf
VP.MultiPage.PDF
15-06-03
11:16:59

Operator: ____________________________

HONORS AND AWARDS AT THE ASTRONAUTS AND ROBOTS CONFERENCE
Photos courtesy of Frank Slazer

Walt Faulconer, Steve Lee, and Ashwin Vasavada, who accepted the Neil Armstrong Space Flight Achievement Award
on behalf of the Curiosity Mars Science Laboratory Team

Walt and Bobby Braun, recipient of the
Space Technology Award

20

Walt, Mark Craig, and the recipient of the Carl Sagan Award,
Charles Elachi

Walt and Mike Rubel from Skybox Imaging,
co-recipient of the Space Entrepreneurship
Award

Keith Rothman from Planet Labs and Mike
Rubel, recipients of the Space Entrepreneurship Award
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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.facebook.com/AmericanAstronauticalSociety

www.twitter.com/astrosociety

www.youtube.com/user/astrosociety

http://www.slideshare.net/astrosociety

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

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

Payment Method
Check
AMEX  

Discover  

MasterCard  

VISA

____________________________________

Credit Card Number

_ ___________________________________
Expiration Date

_ ___________________________________
Code (on back of credit card)

_ ___________________________________
Signature

Mail to: American Astronautical Society
6352 Rolling Mill Place, Suite 102
Springfield, VA 22152-2370
Fax to: 703-866-3526
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AAS CORPORATE AND INSTITUTIONAL MEMBERS

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
Auburn University
Ball Aerospace & Technologies Corp.
The Boeing Company
CASIS
Colorado Center for Astrodynamics Research (CCAR)
Dynetics, Inc.
Edge Space Systems, Inc.
Embry-Riddle Aeronautical University
Honeywell Technology Solutions, Inc.
International Space University
Jet Propulsion Laboratory
JHU / Applied Physics Laboratory
KinetX, Inc.
Lockheed Martin Corporation
Marquette University
Northrop Grumman

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

Thank you for your continued support!

CALLING ALL WRITERS!
Do you have a story to share? Would you like to get your piece published
in Space Times?
We are looking for contributors to share their articles with our vast
audience of space professionals and enthusiasts, educators and students,
and all others interested in the space program, space exploration,
science, policy, and relevant topics.
To get involved, please contact Diane Thompson at 703-866-0020 or
dthompson@astronautical.org
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2015-2016 Schedule of Events
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June 12-14, 2015
Student CanSat Competition
Abilene and Burkett, Texas
www.cansatcompetition.com

October 12-16, 2015
International Astronautical Congress (IAC)
Jerusalem, Israel
www.iac2015.org

July 7-9, 2015
International Space Station (ISS)
Research and Development Conference
Boston Marriott Copley Place
Boston, Massachusetts
www.issconference.org

October 28-29, 2015
Wernher von Braun Memorial Symposium
The University of Alabama in Huntsville
Chan Auditorium, Business Administration Building
Huntsville, Alabama
www.astronautical.org

August 10-13, 2015
AAS/AIAA Astrodynamics Specialist Conference
Vail, Colorado
www.space-flight.com

February 14-18, 2016
AAS/AIAA Space Flight Mechanics Meeting
Embassy Suites Napa Valley
Napa, California
www.space-flight.org

www.facebook.com/AmericanAstronauticalSociety

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

