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air	travel,	and	global	communications.	(Image	credit:	NASA)
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PRESIDENT’S MESSAGE

Most of us, I think, find the transition from one year to the next a time of reflecting both on the 
previous year and have a bit of excitement for the coming year’s activities. First, I am happy to 
report that our changes from Jim Kirkpatrick to Jim Way (Executive Director) went very smoothly, 
and we were able to carry out our conferences, events, and activities without missing a beat!

We’ve taken Space Times digital! Starting with our July/August issue, we posted the publication 
online and alerted members to availability via mailed postcards and multiple electronic notifica-
tions. In the coming year, we will work to incorporate new content, including an exciting regular 
feature to profile young professionals. Our peer-reviewed technical publication, The Journal of 
the Astronautical Sciences, has seen a record number of manuscript submissions and expects 
to publish 20 articles in 2017. The number of citations have increased, and, at the end of 2016, 
the publication was ranked ninth out of 30 technical publications in the aerospace engineering 
sector. We also were able to re-establish our accreditation through Clarivate Analytics (formerly 
Thomson Reuters) Journal Citation Reports.

In February, the Space Flight Mechanics Meeting took place in San Antonio, Texas, hosted by the AAS Space Flight Mechanics 
Committee and co-hosted by the American Institute of Aeronautics and Astronautics Astrodynamics Technical Committee. The AAS 
Rocky Mountain Chapter also held the 41st Annual Guidance and Control Conference in Breckenridge, Colorado. Both events had 
very successful technical conferences with very high-quality papers and were very well attended.

In March, AAS held the 55th Annual Robert H. Goddard Memorial Symposium in Greenbelt, Maryland. The program featured 
remarks by NASA Acting Administrator Robert Lightfoot, who spent time with students to talk about the future of space flight and 
exploration. Senator Gary Peters (D-MI), Roger Launius, Matt Mountain, and others made for an excellent symposium. The 2018 
conference will be held March 13-15.

The annual CanSat competition brought over 80 teams (a new record) to a new location: Tarleton State University in Stephenville, 
Texas. First place went to Team Astral from India, with teams from India, Mexico, Turkey, and the United States rounding out the 
top five. The 2018 competition will be held at Tarleton, and we’ve already had a record number of team applications.

AAS, CASIS, and NASA held the International Space Station R&D Conference, in Washington, D.C., last July. We had over 
1,000 attendees for a variety of technical, commercial, and policy-related sessions. We worked with the Space Generation Advisory 
Council on a successful pre-conference day event for young professionals. Additionally, AAS Past President Lyn Wigbels and AAS 
Board Member Mary Lynne Ditmar created a very interesting panel with the National Academies of Sciences, for a discussion on 
the evolution of ISS research. The 2018 conference will be held in July in San Francisco.

In August, the Space Flight Mechanics Committee hosted the Astrodynamics Specialist Conference in Stevenson, Washington, 
within the Columbia River Gorge. The event included a student competition and featured a special excursion to Oregon to view the 
solar eclipse.

The society held the 10th Annual Wernher von Braun Memorial Symposium in Huntsville in October. The event was a sellout. 
The symposium incorporated an AIAA Young Professionals event and a student poster contest.

Lastly, in December AAS hosted a members-only breakfast in Washington, D.C., with Dr. Scott Pace, executive secretary of the 
newly re-established National Space Council. Many of our corporate and institutional members were represented. Look for addi-
tional similar events throughout 2018.

AAS continues to support a popular Google Hangout series which brings facilitated discussions online on human and scientific 
space exploration. Topics included socioeconomic, policy, and ethical implications of Mars human exploration; determining national 
space priorities and policies; space propulsion technologies; and more. You can watch these from the Events link on our website.

Two highlights of this issue are Molly Kearns’ interview with Melanie Brunner, a young professional at NASA Glenn working 
on spectrum management, and Cindy Schumacher’s article on The Future Satellite Catalog.

Here’s to an even better 2018!
      AAS – Advancing All Space

      Carol S. Lane
      President
      clane@x-energy.com

SPACE TIMES • November/December 2017
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You received your Bachelor of Busi-
ness Degree in Operations and Supply 
Chain Management from Cleveland 
State University in 2016. When did 
you first realize that you could utilize 
your business skills and become an 
asset to the space industry?

Melanie: Growing up in Cleveland next 
to a NASA center, I can say that I have 
always been interested in outer space 
for as long as I can remember. I love to 
read about anything space and science 
related because I’ve always enjoyed 
being in the know and up to date with 
everything that’s going on in those 
fields, but it was always just a hobby 
of mine more than anything. It wasn’t 
until the summer after my sophomore 
year in college when I began my first 
Space Communications and Navigation 

Inside the Mind of a Young Professional: A 
Conversation	with	Melanie	Brunner

(SCAN) internship at GRC that I real-
ized that even though I was a business 
major I could contribute and make an 
impact in the space industry.

How did you first become interested 
in applying for a SCAN internship at 
GRC?

Melanie: It was actually a teaching 
assistant that I had in my biology class 
that first got me interested. It was a basic 
prerequisite biology class, so a lot of the 
students didn’t take it very seriously, but 
she saw that I loved it and was having a 
blast. She had interned at NASA previ-
ously and thought that I would really like 
it, so she sat with me after that class and 
showed me the OSSI website where you 
apply to all of their internships, and after 
an hour or so we had created a pretty 
solid profile for myself. When I see her 
now I always thank her because I would 
not be where I’m at today without her.

Based off of your experiences, what 
would you say to other young profes-
sionals with a business-related back-
ground who do not believe that there 
is a place for them in the current space 
industry?

Melanie: I would definitely say that the 
people and careers in the space industry 
are more rounded than most people 
would expect! Things are constantly 
changing as we develop more of a pres-
ence in outer space, and the more we 
explore the more human development 
is going to be needed as far as business 
development and logistics. Any job that 
needs to be accomplished will have 
some sort of business functions attached, 

so just because you are not an engineer 
or a scientist it definitely does not mean 
that you should shy away from pursuing 
your dreams in a science related field. 
You offer a different viewpoint from 
what is the standard in that industry, and 
people will appreciate your outside point 
of view. The thing that you might view 
as your weakness could absolutely turn 
out to be your unique strength in that 
environment.

For our readers that may not be 
aware, can you share a little bit of 
background on what the Spectrum 
Management Office does at GRC?

Melanie: Our office is the head of Spec-
trum Management for all of NASA as an 
agency, so any kind of mission, whether 
it’s terrestrial or space-based, that uses 
electromagnetic frequency spectrum or 
radio waves has to go through our office. 
It can be a request as simple as getting 
approval to operate handheld radios all 
the way to communicating with and get-
ting data from large-scale space crafts 
like Cassini or New Horizons.

What does your position as the Spec-
trum Management Database Admin-
istrator entail?

Melanie: I kind of sit in the middle of all 
of Spectrum. My job is to monitor our 
Spectrum database, which is the NASA 
Electronic Database System or NERDS, 
so I see everything that is going on all 
over the world and every single NASA 
mission in space. Basically, I organize 
and update the database so that if our 
Spectrum directorate needs any answers 
about the radio frequencies or electro-

Melanie Brunner received her Bach-
elor of Business Degree in Operations 
and Supply Chain Management from 
Cleveland State University in May of 
2016. She is currently the SPECTRUM 
Management Database Administra-
tor at NASA Glenn Research Center 
(GRC).
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Molly Kearns, a senior at The Uni-
versity of Alabama studying Market-
ing and Communications, conducted 
this interview.

Photo	credit:	NASA

magnetic spectrums of any active NASA 
missions, he can go into that database 
and get all of that information on what 
we have operating and where. I even 
monitor our launches and help work 
with the office to make sure that we are 
where we need to be when launching 
these space crafts. If I see anything in 
the database that looks off, like a read-
ing that says an antenna is operating in 
the wrong location for example, I will 
let them know so that input can be fixed. 
I get to see everything that’s going on 
and make sure that it’s accurate so that 
it is a valuable resource for everyone. 
Communication is key!

What’s do you find to be the most 
interesting aspect of working on Spec-
trum Management? Is there anything 
that the average person may not know 
about this area of work?

Melanie: Radio is something that we 
all use in our everyday lives without 
really thinking about it. Our phones are 
equipped with antennas; when we get 
home and need to open up our garage 
doors, those clickers use radio waves; 
and they are used all throughout our 
cars now. For me personally I was fasci-
nated learning about the physics of radio 
waves, like how you can bounce a wave 
off the ionosphere to stretch it much fur-
ther than it normally would. The physics 
of radio waves is something that we all 
take for granted every day. It is really a 
fundamental part of our lives and some 
people don’t realize that.

For the fourth year in a row, NASA 
has been ranked as the top place to 
work in the Federal Government. 
What has your experience been like 
working at GRC?

Melanie: The great thing about NASA 
is that people really aren’t working for 
a bottom line. We are all genuinely 
working and making discoveries for the 

greater good of humankind; that is what 
we all care about. Not only do you get 
to work on really cool stuff at NASA, 
they also do a great job of treating their 
employees well. They work to provide 
a great work environment which en-
courages creative and innovative ideas. 
NASA continuously sets the bar very 
high every year of how a successful 
large organization should be run, and I 
am grateful to be a part of that.

As you know, in this day and age in-
formation is constantly changing and 
developing in both the private and 
public sectors of the space industry. 
How does it feel to be able to contrib-
ute to the industry you love during 
such an innovative time in history?

Melanie: It is definitely very humbling 
and really neat to be a part of. The Spec-
trum Management office works sort of 
in the background, but we are constantly 
seeing new and innovative ideas from 
both inside NASA and from private in-
dustry, so it is a very exciting time, and it 
means a lot to me to be able to contribute 
to all of this advancement. I definitely 

don’t take it for granted and I am always 
looking for ways to contribute even 
more and become more involved!

Finally, what is the best piece of career 
advice you have received as a young 
professional that you would like to 
share with the readers?

Melanie: My best advice for other 
young professionals is to never become 
comfortable with where you’re at. If 
you’re uncomfortable that means that 
you’re doing something right because 
you are throwing yourself out there and 
taking on more responsibilities. Other-
wise you are just going to fall into a rut, 
and when you’re working on things that 
really are innovative and different like 
we do in the space industry being in a rut 
is a bad place to be. Just stay active and 
work hard and never limit yourself ever 
because you can achieve great things.
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Keeping Track: The Future Satellite Catalog

Dr. Paul Schumacher, Principal Inves-
tigator in Astrodynamics for Space Situ-
ational Awareness, Air Force Research 
Laboratory (AFRL) in Maui, gave a talk 
on November 17, 2017 at the University 
of Hawaii’s Institute for Astronomy in 
Pukalani, Maui about the future of the 
satellite catalog. This is a subject that 
has occupied Schumacher for most of his 
career. From 1988 through 2005, he was 
deeply involved in operational aspects 
of tracking and identifying satellites to 
maintain a comprehensive catalog of ev-
ery man-made object in space. For the 
last dozen years at AFRL, he has been 
working on advanced techniques to help 
prepare for the future of this mission.

In recent years, the increasing num-
bers of objects in space have made the 
job of monitoring them more challeng-
ing – and more essential. “Many persons 
do not know that the U.S. military car-
ries on an extensive world-wide satellite 
tracking operation to maintain a com-
plete inventory, or catalog, of all known 
man-made objects in orbit around the 
Earth,” Schumacher explained. “Besides 
its military applications, the satellite cat-
alog serves a variety of commercial, civil 
and even diplomatic functions. At pres-
ent, more than 20,000 objects are being 
tracked routinely.”

Although the total number varies over 
time because new satellites are launched 
and some old satellites decay, at present 
we know the national origin for about 
15,000 space objects, while as many as 
7,000 are of unknown origin. Moreover, 
only about 5% of the currently known 
space population consists of functioning 
payloads. The vast majority are inert ob-
jects: defunct payloads and expended up-
per stages, besides fragments from explo-
sions and other debris-generating events. 
In the last decade, a substantial number 

by Cindy Schumacher

Dr.	Paul	Schumacher	(Photo	credit:	Cindy	
Schumacher)

of the fragments in orbit have originated 
from collisions in space, both deliber-
ate events associated with the testing of 
space systems, and at least one inadver-
tent event, the famous collision between 
Iridium 33 and Cosmos 2251 in 2009.

The launch of Sputnik in 1957 marked 
not only the beginning of the Space Age, 
but also the beginning of a space race 
that brought a remarkable rate of rocket 
launches. “This competition created a 
host of strategic challenges, including 
the need for space surveillance,” Schum-
acher noted. “The United States and the 
Soviet Union established separate mis-
sions to maintain catalogs of all detect-
able Earth-orbiting objects.”

The U.S. catalog identifies active pay-
loads, rocket bodies, and debris, along 
with detailed information about trajec-
tory and point of origin. Besides serv-
ing its strategic purposes, the systematic 

tracking of space objects nowadays pro-
motes space flight safety, protection of 
the space environment and the peaceful 
use of space worldwide. “In particular, 
the risk of collision between satellites is 
reduced by sharing information among 
Governmental and commercial satellite 
operators, U.S. allies and others,” said 
Schumacher. “Many different agencies 
are involved. The joint-service United 
States Strategic Command (USSTRAT-
COM) provides the specifically military 
functions that depend on the satellite 
catalog.”

These include satellite overflight pre-
dictions for military units, collision risk 
assessments for close conjunctions of 
satellites, re-entry predictions and risk 
assessments, predictive avoidance analy-
ses for laser beams projected into space, 
and analyses of radio-frequency interfer-
ence among satellites and ground sta-
tions. Meanwhile, NASA has always had 
primary responsibility for manned space 
flight safety. However, protecting astro-
nauts from collisions in space naturally 
depends on close cooperation between 
NASA and USSTRATCOM.

While Schumacher’s talk covered 
mainly the features and uses of the satel-
lite catalog as it is maintained today and 
as it is projected to grow over the next 
few years, the subject has broader sig-
nificance. In recent years, the need for 
catalog-related support to commercial 
enterprises has increased dramatically, as 
satellite systems have become an integral 
part of the national economy.

Purely commercial organizations, 
such as the Space Data Association, 
now use the satellite catalog published 
by USSTRATCOM, in addition to pro-
prietary tracking data from commercial 
ground controllers, to provide a ba-
sic level of what is starting to look like 

SPACE TIMES • November/December 2017
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Figures	 courtesy	 of	NASA	 showing	 the	
published	satellite	catalog	 in	relation	to	
the	Earth	at	an	instant	of	time	circa	2005.	
These	figures	depict	 fewer	 than	10,000	
satellites.

“space traffic control” for some com-
mercial space operations. This trend will 
continue upward as the space segment of 
the economy grows. USSTRATCOM al-
ready finds itself in much the same situ-
ation that the Army Signal Corps found 
itself in during the very early days of avi-
ation. In those days, the Signal Corps was 
the only agency with the trained spotters 
and the telephone systems needed to alert 
military units about aircraft flying in the 
national airspace.

However, the Signal Corps had no 
mission or resources to provide the nec-
essary air traffic control as the number 
of commercial aircraft increased. The 
growth of commercial aviation eventu-
ally led to the creation of a series of civil 
air regulatory agencies via the Air Com-
merce Act of 1926. An extensive civilian 
infrastructure for national air traffic con-
trol began to be built after that date. Now-
adays, the successor to those early civil-
ian organizations, the Federal Aviation 
Administration, is routinely involved in 
space conferences and meetings around 
the country to begin identifying how to 
develop the infrastructure and regulatory 
framework for space traffic control.

The potential size of the cataloging 
job, and by extension the space traffic 
control job, is daunting. Schumacher 
pointed out that the advent of new, very 
sensitive tracking systems and current 
proposals for new satellite constellations 
having thousands of individual satellites, 
are leading many analysts to project a 
future catalog size more than 10 times 
larger than at present. Simply put, rou-
tinely monitoring the orbits of 200,000 
space objects would be the largest, most 
complex tracking job in history.

The analogy between air traffic con-
trol and space traffic control is not per-
fect. For one thing, air traffic control is 
tied to the concept of sovereign airspace 
for each nation. There is no such concept 
for space flight. Space is an inherently in-
ternational domain and the space traffic 
control problem is an inherently global 
problem. Moreover, no “law of space” 
has yet evolved in analogy with the law 

of the sea. Almost the only legal frame-
work for space law to date is the United 
Nations Outer Space Treaty of 1967, 
which recognizes national ownership 
of space objects but codifies few other 
principles for operating in space. Virtu-
ally everyone agrees that the Outer Space 
Treaty needs to be updated and probably 
replaced. Yet, however the international 
conventions on space operations develop 
in the future, it is clear that they must be 
based on a shared set of data about every 
detectable object in space. That data set 
must be continuously maintained to be 
complete, accurate, timely and available: 
the future satellite catalog.

In summary, the growth of the satellite 
catalog will certainly trigger an increas-
ing number of collision-risk alerts, even 
in the near term. Proper response to these 
alerts will require greater confidence 
in orbital predictions of satellite posi-
tion, along with better decision-making 
processes. Certainly, the space pioneers 
never envisioned that the vast majority 
of orbiting objects would be debris, nor 
would they have envisioned that alerting 
satellite operators about potential colli-
sions would be a full-time job. “Never-
theless, this is the environment in which 
satellites currently operate,” Schumacher 
concluded. “A robust catalog and space 
surveillance tracking network are the 
cornerstones for ensuring a safe opera-
tional environment in space.”

Cindy Schumacher is a journalist from 
Maui, Hawaii. She currently writes the 
Focus Maui Nui articles in the Maui 
News for MEDB (Maui Economic De-
velopment Board) and is a contribut-
ing writer for the Lahaina News. She 
has written numerous articles on top-
ics related to space science and has 
covered national and international 
conferences, including the annual 
AMOS (Advanced Maui Optical and 
Space Surveillance Technologies) Con-
ference.



8 SPACE TIMES • November/December 2017

MEET THE NEW AAS BOARD MEMBERS

Ian Gravseth – Chair, Rocky Mountain Section
    Ball Aerospace & Technologies Corp.
James McQuerry – Chair, Guidance & Control
  Committee
Michael L. Ciancone – Chair, History Committee
    NASA Johnson Space Center
Aaron Lewis – Chair, International Programs
  Committee
    Arianespace, Inc.
Alan DeLuna – Chair, International Space Station
  Utilization Committee
    ATDL, Inc.
Maruthi R. Akella – Chair, Space Flight Mechanics
  Committee
    The University of Texas at Austin

David Alexander
    Rice University Space Institute
Steve Arnold
    Johns Hopkins University Applied Physics Laboratory
Kate Becker
    NOAA NESDIS
Robert H. (Bob) Bishop
    University of South Florida
Laura Delgado Lόpez
    Harris Corporation Space & Intelligence Systems
Susan Irwin
    Irwin Communications, Inc.
Kathleen Karika
    DigitalGlobal, Inc.
Zigmond V. (Zig) Leszczynski
    The Aerospace Corporation
Suneel Sheikh
    ASTER Labs, Inc.
Micheline Tabache
    European Space Agency

And the Unsung Heroes . . .
Brandon Jones – Chair, Space Surveillance
  Committee
    The University of Texas at Austin
Diane L. Thompson – Editor, Space Times
    American Astronautical Society
Kathleen C. Howell – Editor, The Journal of the
  Astronautical Sciences
    Purdue University
Robert H. Jacobs – AAS Publications Office
    Univelt Incorporated
Richard M. Obermann – Capital Hill Liaison
    House Committee on Science, Space, & Technology
Peter Jorgensen – Social Media Intern
    University of South Florida

Introducing the New Directors - 2018-2020
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AAS AWARD RECIPIENTS AND FELLOWS

SPACE FLIGHT AWARD
PEGGY WHITSON

SALLY RIDE EXCELLENCE IN EDUCATION AWARD
DEBORAH BARNHART

DIRK BROUWER AWARD
ARUN MISRA

SPACE TECHNOLOGY AWARD
PAUL McNAMARA AND THE LISA PATHFINDER TEAM

ADVANCEMENT OF INTERNATIONAL COOPERATION AWARD
JOEL MONTALBANO

PATTI GRACE SMITH AWARD
BROOKE OWENS FELLOWSHIP

INDUSTRIAL LEADERSHIP AWARD
JESSE LEITNER

SPACE LIFE SCIENCES AWARD
NASA ENVIRONMENTAL CONTROL AND LIFE SUPPORT SYSTEMS (ECLSS) 
TEAM

EUGENE M. EMME ASTRONAUTICAL LITERATURE AWARD
JULIAN GUTHRIE

2017 FELLOWS
ROBERT BRAUN
ANTONIO ELIPE
RYAN RUSSEL
PUNEET SINGLA

Congratulations Award Recipients and Fellows
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2018 ROBERT H. GODDARD MEMORIAL SYMPOSIUM

PROGRAM
Tuesday, March 13
6:00 Goddard Symposium Welcome Reception – Annapolis Room

Wednesday, March 14
7:00 AAS Corporate Member Breakfast (Invitation Only)

7:00 Registration Opens / Networking / Continental Breakfast – Sponsored by United Launch
 Alliance

8:15 Welcome Remarks – Salons A, B, C
• Carol Lane, President, American Astronautical Society
• Harley Thronson, Chair, Symposium Planning Committee; Senior Scientist for Advanced
      Concepts in Astrophysics, NASA Goddard Space Flight Center

8:30 Opening Speaker
• Carissa Christensen, CEO, Bryce Space and Technology

9:10 Keynote Speaker
• Robert Lightfoot, NASA Administrator (Acting)
• Introduction by Chris Scolese, Director, NASA Goddard Space Flight Center

10:00 Break – Sponsored by United Launch Alliance

10:15 Advances and Partnerships in the Next Half Decade
 Moderator: Krista Paquin, Deputy Associate Administrator, Human Exploration and Operations,
   NASA Headquarters

Panelists:
	William Gerstenmaier, Associate Administrator for Human Exploration and Operations,
 NASA Headquarters
	James Reuter, Deputy Associate Administrator for Programs, Space Technology Mission
 Directorate, NASA Headquarters
	Bob Pearce, Deputy Associate Administrator for Strategy, Office of the Associate Administrator,
 NASA Headquarters
	Thomas Zurbuchen, Associate Administrator, Science Mission Directorate, NASA
 Headquarters

56th Annual Robert H. Goddard Memorial Symposium
Greenbelt	Marriott,	Greenbelt,	Maryland

March	13-15,	2018
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11:45 Break – Sponsored by United Launch Alliance

12:00 Honors and Awards Luncheon – Salons A, B, C
 Guest Speaker:  Bill Barry, NASA Chief Historian

2:15 Science Missions: Astrophysics, Earth Science, Heliophysics, and Planetary Science
 Moderator: Colleen Hartman, Director of the Sciences and Exploration Directorate and Acting
   Center Director for Science, NASA Goddard Space Flight Center

Panelists:
	Gavin Schmidt, Director, NASA Goddard Institute for Space Studies
	Jim Garvin, Chief Scientist, NASA Goddard Space Flight Center
	Holly Gilbert, Deputy Director, Heliophysics Science Division, NASA Goddard Space
 Flight Center
	Aki Roberge, Research Astrophysicist, Exoplanets and Stellar Astrophysics Lab, NASA
 Goddard Space Flight Center

3:45 Break – Sponsored by United Launch Alliance

4:00 Developing Tomorrow’s Workforce
 Moderator: Dan Dumbacher, Executive Director, AIAA

Panelists:
	Robert Curbeam, Deputy and Vice President of Space Systems, Raytheon
	Sophia Porter, Student, Johns Hopkins University
	Matthew Simon, NASA Langley Research Center

5:30 Closing Spotlight
 Speaker: Freeman A. Hrabowski III, President of The University of Maryland, Baltimore County

6:00 Closing Reception – Annapolis Room

Thursday, March 15
7:30 Registration Opens / Networking / Continental Breakfast – Sponsored by The Aerospace
	 Corporation,	Harris	Corporation,	and	Stinger	Ghaffarian	Technologies	(SGT)

8:30 Day Two Opening Remarks – Voice from the Hill
Chris Van Hollen, United States Senator (D-MD)

9:00 Opening Speaker – Technology Enabling the Next Decade
 Douglas Terrier, Acting Chief Technologist, NASA Headquarters

9:30 Innovative State Partnerships: Goals and Challenges
 Moderator: Nona Cheeks, Office Chief, Strategic Partnerships Office, NASA Headquarters

Panelists:
	Kenneth McCreedy, Senior Director, Division of Cyber Aerospace, Maryland Department of 

Commerce
	Dale Nash, Executive Director, Virginia Commercial Space Flight Authority
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	Thomas Evans, Research Program Manager, West Virginia Robotic Technology Center
	Allen Cutler, U.S. Senate Appropriations

10:35 Break – Sponsored	by	The	Aerospace	Corporation,	Harris	Corporation,	and	Stinger	Ghaffarian
    Technologies (SGT)

10:50 Innovative Partnerships: Commercial Perspectives
 Moderator: Phil McAlister, Director Commercial Space Flight Division, Office of Program
   Analysis and Evaluation, NASA Headquarters

Panelists:
	Joshua Brost, Senior Director, Government Business Development, SpaceX
	John Reed, Chief Technical Fellow, United Launch Alliance

12:15 Break – Sponsored	by	The	Aerospace	Corporation,	Harris	Corporation,	and	Stinger	Ghaffarian
    Technologies (SGT)

12:30 Luncheon – Salons A, B, C
 Guest Speaker:  Stephen Volz, Acting Assistant Secretary for Environmental Observation and
        Prediction; Assistant Administrator for Satellite & Information Services, NOAA

2:00 Spotlight: Venus, technology development
 Speaker: Lori Glaze, Deputy Director, Solar System Exploration Division, NASA Goddard Space
      Flight Center

3:00 Break – Sponsored	by	The	Aerospace	Corporation,	Harris	Corporation,	and	Stinger	Ghaffarian
    Technologies (SGT)

3:15 What Robotics in Space Can Enable: 2025-2035
 Moderator: Ben Reed, Deputy Division Director of the Satellite Servicing Projects Division
   (SSPD), NASA Goddard Space Flight Center
 Panelists:

	Al Tadros, Vice President of Space Infrastructure and Civil Space, Space Systems Loral
	Elizabeth “Zibi” Turtle, Planetary Scientist, Johns Hopkins University Applied Physics
 Laboratory
	Michele Gates, Director, Power and Propulsion Element, NASA Headquarters
	Fred Kennedy, Director, Tactical Technology Office, DARPA

4:45 Closing Conversation – Looking Ahead: 10 Years and Beyond
• Chris Scolese, Director, NASA Goddard Space Flight Center (Moderator)
• Debra Facktor Lepore, Vice President and General Manager of Strategic Operations and of 

the Commercial Aerospace Strategic Business Unit, Ball Aerospace
• Frank DeMauro, Vice President and General Manager, Advanced Programs Division, Orbital 

ATK

5:15 Closing Reception – Annapolis Room
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NOTES ON NEW BOOKS

Roger D. Launius is recently retired 
from the Smithsonian Institution and 
is now principal in Launius Historical 
Services, Auburn, Alabama.
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Space Physiology and Medicine: From 
Evidence	to	Practice

Space Physiology and Medicine: 
From Evidence to Practice. Fourth Edi-
tion. Edited by Arnauld E. Nicogossian, 
Richard S. Williams, Carolyn L. Hunt-
oon, Charles R. Doarn, James D. Polk, 
and Victor S. Schneider. New York: 
Springer Science+Business Media, LLC, 
2016. 509 pp. Foreword by John Glenn. 
Preface, acknowledgments, acronyms, 
illustrations, author, and subject mat-
ter expert index, and subject index. 
Hardcover. ISBN: 978-1-4939-6650-9. 
$199.00 USD.

The first edition of this book appeared 
in 1982, and the subsequent editions have 
built on the success of that volume. Ar-
nauld E. Nicogossian, for many years the 
NASA chief medical officer for Space-
flight, has been the leader in preparing 
this book from the very beginning, and 
the contributions of various colleagues 
have come and gone in response to the 
progress of understanding about this 
subject. That first edition, as well as this 
fourth one, represents an evolving base 
of knowledge about the human body 
exposed to the exceptionally harsh en-
vironment of space. No question this is 
a classic text, used in many classrooms 
throughout the world.

This fourth edition of Space Physiol-
ogy and Medicine includes all the themes 
important for the present, provides 
succinct historical accounts of their 
evolution, and offers assessments of the 
increasingly more sophisticated informa-
tion available on the space environment, 
risks to astronaut health, and countermea-
sures available to protect the human body. 
One feature available with the advent of 
global instantaneous telecommunications 
is an exhaustive amount of additional 

online material relation to the subject of 
each chapter.

The book is arranged into six parts:
I. Introduction to Space Medicine
II. Spacecraft Environments
III. Space Flight and Crew Health: 

Adaption, Pathophysiology, Rehabilita-
tion, and Countermeasures

IV. Occupational Health and Safety 
Issues in Space Flight

V. Ground-Based and Academic 
Training Programs

VI. Future Perspectives
For historians or social scientists, the 

most interesting section will probably 
be the introduction to space medicine, 
which contains a capsule summary of 
biomedical research concerning flight 
from before World War II to the present. 
A chronological narrative, this section 
discusses what was known at each stage 
of the Mercury, Gemini, Apollo, Skylab, 
and Space Shuttle programs, as well 
as each built on predecessors to move 
the knowledge base forward. A major 
contribution in this arena is the analysis 
of the Soviet/Russian space program’s 
efforts to understand how the body reacts 
to the space environment, especially 
the many long-duration missions flown 
on Mir and earlier space stations. Not 

as extensive, the discussion of medical 
aspects of spaceflight for China, the Eu-
ropean Space Agency, and Japan round 
out the first part of the overview. Detailed 
discussions of the evolution of the space 
suit, astronaut health during EVAs, 
even policy and societal impacts follow. 
Secondarily, the possibilities for future 
space exploration are tackled in the last 
part of the book and offer a genuine as-
sessment of both the possibilities and the 
difficulties that much be met to become 
a multiplanetary species.

By far the bulk of Space Physiology 
and Medicine is given over to highly 
complex and specialized discussions of 
the issues to be faced by the human body 
in the vacuum of space. As an historian, I 
am not qualified to remark on the quality 
of these accounts. I can say, however, that 
they are each written by some of the best 
practitioners in the world and represent 
what we know about the subject. They 
encapsulate the state of the science at 
present and lay out future questions to 
be pursued.

There is no question but this is a 
stunning textbook of use in a variety of 
settings. Certainly flight surgeons, bio-
medical researchers, and other scientists 
will view it a major boon to their efforts. 
While not a popular work exciting to the 
many general consumers of space related 
books, Space Physiology and Medicine 
has many sections that will greatly en-
hance knowledge of this most important 
of all aspects of human space exploration.

Reviewed by Roger D. Launius
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R. Cargill Hall is emeritus Chief His-
torian of the National Reconnaissance 
Office.

NASA Saturn V: Owners’ Workshop Manual

Reviewed by R. Cargill Hall

NASA Saturn V: Owners’ Workshop 
Manual. W. David Woods. Sparkford: 
Haynes Publishing, Somerset UK, 2016. 
172 pages, $36.95. (hardback, list of ac-
ronyms, numerous photos and diagrams, 
but no notes, appendices, or index).

David Woods, a video editor for 33 
years with BBC Scotland, is also the 
author of Gemini Owners’ Workshop 
Manual and Lunar Rover Owners’ Work-
shop Manual. He describes himself on 
line as an Apollo historian who “studies 
and writes about the nuts and bolts of the 
Apollo programme.” True to his word, 
the reader is treated to a descriptive, 
detailed albeit readable accounting of the 
Saturn V’s various rocket stages, engines, 
guidance systems, and other components. 
The work thus takes its place alongside 
and Alan Lawrie’s Saturn V: The Com-
plete Manufacturing and Test Records 
(2005), and his Saturn V Rocket (2016).

Only Wood’s first and last chapters, 
among nine total, are not devoted ex-
clusively to Saturn V. The introductory 
chapter brings the German rocket team 
to the United States after World War II 
and traces its evolution under U.S. Army 
direction through production of the Red-
stone, Jupiter, Juno and Saturn I rockets, 
the Amy Ballistic Missile Agency’s shot-
gun marriage to NASA to become the 
Marshall Space Flight Center, through 
beginning of the Apollo program and the 
defining and contracting for its linch-pin: 
Saturn V.

Subsequent chapters address the 
mighty F-1 engines that burned RP-1 fuel 
and liquid oxygen to power the enormous 
Saturn first stage (Chapter 2), the S-1C 
first stage itself (Chapter 3), and then on 
to explain the Centaur J-2 engines that 
burned liquid hydrogen fuel and liquid 

oxygen (Chapter 4). These latter engines 
powered the S-11 second stage (Chapter 
5), and the S-IVB third stage (Chapter 
6). Chapter 7 considers the composition 
and operation of the guidance system 
(aka “instrument unit”) for the Apollo 
stack, and concludes in Chapter 8 with 
a description of the “assent of Saturn V” 
from alignment and propellant loading 
on the launch pad, through pressurization 
and F-1 ignition, lift-off, and the orbital 
and flight sequences leading to the Moon.

The concluding Chapter 9 is devoted 
to Skylab, NASA’s first manned earth-or-
biting laboratory, and appears added more 
as an afterthought, for it was launched in 
1975 on a Saturn IB rocket. Nonetheless, 
it provides the reader a decent overview 
of this effort from conception through on 
orbit operations to its demise.

On closing the book, a reader is left 
wondering: whatever became of Ameri-
ca’s only heavy lift rocket, Saturn V? He 
did not find the answer to that pregnant 
question here. In the event, as the Apollo 
program wound down in 1971, NASA 
began pressing for a manned reusable 
Space Transportation System (STS), one 
that would carry space satellites inside it, 
fly into space at a low cost, and on return 

to earth be turned around and launched 
again within two weeks. President Nixon 
approved the new launch vehicle and an-
nounced it publically on January 5, 1972. 
Six months later, in July, NASA selected 
North American Rockwell to build the 
STS, which became popularly known as 
the Space Shuttle. Startup funds had been 
included in the FY 1973 budget, while 
NASA estimated the program cost to 
build four vehicles at 5.5 billion dollars.

Continued production of the tried and 
true Saturn V, however, was perceived to 
represent a threat to the follow-on STS. 
As I recall, sometime in late 1972 or early 
1973, NASA officials ordered Apollo V 
contractors to break up the jigs and dies 
used to produce them. Thus, America 
would not again possess a heavy lift 
space launch vehicle with its capabilities.

Save the Dates!
July 23-26, 2018
7th ISS R&D Conference

Marriott Marquis
San Francisco, California

October 23-25, 2018
Wernher von Braun Symposium

UAH
Huntsville, Alabama
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Join	the	American	Astronautical	Society
or renew or update your membership online at

www.astronautical.org
or use the form below.

Follow AAS on:

www.youtube.com/user/astrosociety

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

http://www.slideshare.net/astrosociety

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

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

 ___________________________________________________________________________________
Title	 Organization

 ___________________________________________________________________________________
Address 

 ___________________________________________________________________________________
City State Zip Code

 ___________________________________________________________________________________
Phone Email 

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

 Payment Method
 _ CHECK

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

 ____________________________________
  EXPIRATION DATE     CODE (back or front of card)

 ____________________________________
  SIGNATURE 

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

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

    

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

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

      Mid-Atlantic Regional Spaceport (VCSFA/MARS)
      Women in Aerospace

Thank you for your continued support!

Charitable Giving and the AAS
A	popular	way	of	donating	to	an	organization	is	through	a	gift	by	means	of	a	will	(i.e.,	to	
make a bequest). You may decide to consider either a general bequest to the AAS or a 
bequest	targeted	to	an	existing	or	new	AAS	scholarship	or	an	award	fund.	These	bequests	
are	deductible	against	estate	and	inheritance	taxes.

There	are	also	tax	advantages	when	making	charitable	donations	to	the	AAS	while	you	
are	living.	Such	gifts	could	contribute	to	the	memory	of	someone	who	has	passed	away	
or	be	made	in	the	honor	of	a	person	who	is	still	alive.	In	addition,	special	occasions	offer	
opportunities	for	gifts	to	be	directed	to	the	Society.

As	a	final	note,	although	the	AAS	is	able	to	provide	suggestions	for	charitable	giving,	your	
financial	or	legal	advisor	should	be	consulted	about	such	actions.

   ___________________________________
  CREDIT CARD NUMBER

 ____________________________________
  EXPIRATION DATE     CODE (back or front of card)

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

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

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

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

July 10-13
15th	International	Space	Conference	of
Pacific-basin	Societies	(ISCOPS)
McGill University
Montreal,	Canada
ABSTRACT	DEADLINE:	March	1,	2018
tinyurl.com/y92dyawk

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

August 19-23
AAS/AIAA	Astrodynamics	Specialist
Conference
Cliff	Lodge
Snowbird,	Utah
www.space-flight.org
ABSTRACT	DEADLINE:	April	9,	2018

October 23-25
Wernher von Braun Memorial Symposium
The University of Alabama in Huntsville
Huntsville,	Alabama
www.astronautical.org

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


