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AAS at 60: A Fresh Look at
AAS Awards
It’s that wonderful time of year again when our Society takes time to reflect on and honor
the accomplishments and achievements of professionals in the space community. Calls for
nominations for AAS awards and Fellows have gone out, and selections will be made before
the end of the year.
AAS has been presenting awards since the mid-1950’s. As we approached our 60th Anniversary, we decided it was timely to
undertake a thorough review of the awards routinely presented by our Society. The goal of the review was to examine the full set
of AAS awards to determine which, if any, were no longer warranted and if the addition of any awards was merited. Many thanks
to Director Peggy Finarelli, who volunteered to lead the review, and her committee comprised of Directors Mark Craig, J.R. Edwards, and Frank Slazer, and Vice President for Strategic Communications and Outreach Mary Lynne Dittmar.
The committee reviewed the full set of the Society’s awards in the context of the expansion of our Society’s acronym “AAS”
to “Advancing All Space” with special emphasis on the word “All.” They asked: Do the awards address “all” of the aspects of
space/astronautics that we value? They concluded that most of the awards had withstood the test of time. However, several were
duplicative or too narrow in scope, and there were some gaps in their coverage, warranting the development of several new awards.
The committee recommendations were approved by the AAS Board of Directors late last year.
The result of the review is an outstanding set of awards that reflect the current space environment and AAS’ goals. I am very
pleased to highlight the five new awards that were added to AAS’s suite of awards:
Space Technology Award – recognizes an outstanding achievement in space technology
Earth Science and Applications Award – recognizes an outstanding achievement in Earth or environmental sciences
Sally Ride Education Award – recognizes an outstanding educator (K-12 and college/graduate level) in either (a) the delivery
of space education or (b) the use of space in STEM education
Space Life Sciences Award – recognizes outstanding results in two broad categories of research: (1) results of space life sciences research on the ISS or elsewhere that benefit humanity overall; and (b) discoveries of importance in conducting the human
exploration of space
Space Entrepreneurship Award – recognizes the successful introduction of new technologies and production methods into the
market by entrepreneurs
These will join the seven existing awards that were retained. Please visit our website to view complete descriptions of the
awards, the nomination procedures, and the names of distinguished past award recipients. I encourage you to submit nominations
of colleagues whom you believe are worthy of these awards. The deadline is October 31.
I look forward to your involvement in this important activity and hope you will join us in the recognition of our new award
recipients as well as our new Fellows during AAS events next year!
AAS – Advancing All Space

Lyn D. Wigbels
lyn.wigbels@cox.net
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A Student’s Perspective
by Alex Case
Let me set the scene for you. It’s your typical after-conference
reception with industry executives, award winners, and academics gathered together, talking and socializing while sharing a
drink and sampling one of the many appetizers set out by the
caterers. A few people begin to notice the noise level in the
room slowly rising, and, as they look to the entrance to see
what’s causing it, a group of sharply dressed college students
walk through the door. Most of the people in the room mentally
groan as they assume the college kids are there to hit them up
for jobs. They prepare themselves for the oncoming onslaught
of questions all focused on one thing, jobs. While most college
students only care about landing a high paying job and see
swooning a corporate executive as the shortest route to the goal,
there are those of us who differ. We walk into a crowded room
full of industry executives, and all we think about is the collective genius gathered in one place at one time from whom we
now have the chance to learn. We discuss, converse, and simply
listen to the stories of these successful and amazing individuals
because a few of us have already learned at our young age that
knowledge, not money, is power.
Let me back track a bit and start by introducing myself. My
name is Alex Case. I am entering my junior year at the University
of Illinois Urbana-Champaign (U of I), majoring in aerospace
engineering with an electrical engineering minor. I had my first
experience with an after-conference reception a little over a year
and a half ago when about 15 U of I students and myself, as a
freshmen, attended the American Astronautical Society’s 2013
Robert H. Goddard Memorial Symposium. All of the students
from U of I attending the symposium were members of the Illinois Space Society (ISS) of which I am currently serving as Assistant Director. ISS is a registered student organization (RSO)
at U of I and a Students for the Exploration and Development of
Space (SEDS) chapter. Our student organization has dedicated
itself to educational outreach of space science and aerospace
engineering to K-12 students as well as participating in countless student technical competitions each year. Since 2009, ISS
has been taking an annual trip each March to the Washington,
D.C., metropolitan area to attend the Goddard Symposium. We
load up two or three vans full of students and make the 12 hour
drive from Champaign, Ilinois, to Greenbelt, Maryland. When
I first joined the organization as a freshmen, I was curious as
to what benefits a symposium could have to the organization
outside of providing networking opportunities for those attending. By the end of my first night of my first conference, I had
the answer to my curiosity.
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At the opening night reception of the 2013 Goddard Symposium, I was walking around and introducing myself. Almost
everyone kept saying “oh, you are one of those Illinois students
aren’t you?” I was confused by this at first until I asked the upper classman who had organized the trip what they meant. He
informed me that our groups’ continued attendance had made
us fixture at the conference that everyone expected year in and
year out. That first night at the Goddard Symposium was a
defining moment for me. I spent the night chatting away with
engineering managers, corporate vice presidents, CEOs, and
Nobel Prize winners. They were all overly willing to talk to me
and to provide me with advice on my future career. The stories
they told inspired me. These anecdotes from their careers gave
me insight into what the aerospace industry was really like and

Alex Case (Source: NASA)
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illustrated to me just how diverse the space industry was. It was
more than rockets and satellites, which is all I thought at first.
The shared experiences I gained that night gave me a whole new
outlook on how to teach kids about the space industry. What
surprised me the most that night wasn’t the impressive people I
met but their willingness to talk to me and openness while doing
so. It was only when reflecting on that night did I realize why
they were so open: our student group’s reputation preceded us.
That was one of the first times I understood that knowledge, not
jobs and money, was the key to success in life.
Since attending my first conference at the 2013 Goddard
Symposium, I have had the privilege of attending the 2013
Wernher Von Braun Memorial Symposium, the 2014 Goddard
Symposium, the 2014 National Space Club’s Goddard Memorial
Dinner (Space Prom), and AAS’s 60th Anniversary Celebration
held this summer. The advantages of attending these conferences and gatherings for students go well outside of obvious
networking opportunities. Attending these events has given me
opportunities I never even dreamed possible. My fellow students
and I were able to have a private conversation with Gen. Bolden,
NASA Administrator, at both the 2013 and 2014 Goddard Symposiums. I was in awe both times. The first time it happened all
I could think is here I am, a college freshmen, sitting five feet
away from the man in charge of running the organization I had
dreamed about working for my entire life. That day could have
ended there and been one of the highlights of my life, but there
was more to come. My meeting with Administrator Bolden happened in the morning, and in the afternoon, I went on my first
ever tour of a NASA center, the Goddard Space Flight Center
(GSFC). The first stop on our tour was the Goddard Satellite
Servicing Center, a robotics lab used by NASA’s Satellite Servicing Capabilities Office (SSCO). Little did I know at the time
that I would be returning to the Goddard Space Flight Center
14 months later to intern for SSCO.
My internship with NASA’s Satellite Servicing Capabilities
Office was made possible directly through my attendance at
the 2014 Goddard Memorial Symposium. At this event, I met
Frank Cepollina who is the Associate Director for NASA in
charge of SSCO. After a rather lengthy conversation about what
satellite servicing and robotic refueling are and their benefit to
the entire space industry, I was captivated by this advanced and
prospering field. At the end of the conference, I submitted my
resume for consideration for an internship. At the end of May
2014, I received an offer of employment from one of SSCO’s
sub-contractors, ASRC Federal Space and Defense. My summer
working at NASA GSFC was by far the most rewarding work I
have ever done and the most enjoyable summer I have ever had.
I wholeheartedly believe I would not have been able to earn this
internship without all of the experience I gained from attending
professional conferences and spending those conferences honing
my communication skills to the point that I feel more comfort-
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able in a professional environment then I do among college
students at a typical Friday night party. These skills will serve
me well now and going forward into my professional career.
Conferences and symposia are a great place for industry
professionals to both network and relax away from the office.
The benefit to students, however, is not simply a job hunting
exercise. The shared experiences, lessons learned, amazing encounters, and unique opportunities alone should encourage all
students to consider attending a professional conference. One
piece of advice for all students attending conferences: simply
listen. Listen to all of the panels. Listen to everything said by
every professional with whom you talk. They have succeeded
in a field in which you hope to succeed. Take it all in and learn
as much as possible. Asking them for a job will simply make
you appear rude. Instead get to know the people you are talking to and stay in contact with them after the conference has
ended. These connections, strengthened over time, will serve
you far more than trying to get a job when you first meet. For
in patience, success can be found.
On a final note, I would like to say thank you to anyone
reading this. Though you may not realize it, these little 5-10
minute conversations have the potential to make the world of
difference on an impressionable college student like myself.
One conversation with a former NASA researcher led me to
want to pursue a master’s degree one day. Another conversation with a Lockheed Martin vice president is the reason I am
now pursuing an electrical engineering minor. Though you may
think these little conversations are just small talk, they really
do make a difference.
Alex Case is a junior studying aerospace engineering at the
University of Illinois Urbana-Champaign with a minor in
electrical engineering. Additionally, he is an undergraduate
researcher for the Advanced Research for the Exploration of
Space (ARES) research group under Prof. Coverstone and
Dr. Ghosh. Outside of class, Alex enjoys partaking in a number of extracurricular activities including being the assistant
director of the Illinois Space Society; mechanical systems
lead for Illinois Robotics in Space (IRIS) which partakes in
the NASA Robotic Mining Competition; and co-authoring
systems engineering papers for the RASC-AL and Inspiration Mars Competition. His favorite hobby is golf, of which
he plays a considerable amount, maintaining a handicap of
5. He spent this past summer interning at NASA Goddard
Space Flight Center in the Satellite Servicing Capabilities
office. His future goals are to continue his education after
his undergraduate degree and earn his masters in systems
engineering; to work in both the civilian and military space
industries; and to start a family of his own.

5

Exploring Innovative Ways to Utilize Space
for Disaster Relief
by S. Ali Nasseri and Farhan M. Asrar
INTRODUCTION
The International Space University’s 2014 Space Studies Program (SSP) was held in Montreal Canada. During this
program, a team of 30 individuals from 14 different countries took on an ambitious, international, interdisciplinary and
intercultural approach to investigating the utilization of space assets to assist with public health. This team project was
entitled Space4Health or S4H.
After a detailed analysis of the different areas where space assets could support public health, including tele-epidemiology, tele-medicine, medical spin-offs, medical research in space and disaster management, this team chose to look
at the use of space systems to support public health during and after natural disasters.
The executive summary and final report of the S4H group, as well as references used for this article, are available
through the International Space University’s Library System. This article will outline some of the main findings of the
S4H team.
BACKGROUND AND PROJECT SCOPE
The third United Nations conference on the exploration and peaceful uses of outer space (UNISPACE III) was held
in Austria in 1999, and was attended by government officials; policy-makers; representatives from 185 member states
of the UN at the time; heads of space agencies; and representatives of governmental and non-governmental organizations. They adopted the ‘Vienna Declaration on Space and Human Development’. This declaration recommended improving “public health services by expanding and coordinating space-based services” and also recommended utilizing
space technology to “manage natural disaster mitigation, relief and prevention efforts” (UNOOSA, 1999).
In support of this vision, S4H selected the following mission:
“To identify challenges in the operation and coordination of natural disaster relief efforts among the
disaster management, public health, and space sectors, and to recommend potential disruptive innovations to address existing technological, organizational, and regulatory approaches.”
In essence, the project aimed at improving the way space assets, and experiences in the space sector are used in support of public health during disaster relief efforts. Disaster relief refers to the aid, services, and provisions provided to
disaster victims to improve local public health, reduce suffering, and facilitate recovery. Disaster relief initiatives are
multi-jurisdictional and multi-sectoral. National and local authorities; public health authorities; international organizations; the private sector; and other humanitarian organizations implement their respective programs, and complement
each other in achieving shared goals for disaster relief. The involvement of different groups and stakeholders in relief
efforts requires a coordination and collaboration mechanism. National or local disaster management authorities are
mandated to manage and provide the institutional mechanism for effective and efficient relief efforts (Llosa and Zodrow, 2011).
The team had several reasons for choosing this mission. First, significant challenges in the operation and coordination of relief efforts during and after a natural disaster still impact human lives and the sustainability of society.
Moreover, most team members had firsthand experience with natural disasters and the devastation after such disasters.
Emergency management (which includes disaster relief) is one of the core programs of public health (British Columbia Ministry of Health, 2005). Public health issues associated with natural disasters include degradation of water
quality; injuries; infectious disease spread during or after the natural disaster; and disruption of access to medical
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services.
In several cases, public health has become a significant challenge during disasters. For example, in 2005 during Hurricane Katrina, many evacuees suffered from infectious diseases after the storm struck. Issues including gastrointestinal complications, wound infections, respiratory problems, and skin infections were reported (Posid, 2010). Another
example is the 2010 earthquake in Haiti, after which an outbreak of cholera killed over 7000 people due to reduced
access to clean water and a proper sanitation system (Barzilay et al., 2013). Natural disasters interrupt public health
systems, facilities, and services, leaving many without access to health care. This result held true in the aftermath of
the 2011 Tohoku (Japan) earthquake and tsunami, and the 2005 Hurricane Katrina (WHO, 2011).
Space applications play a significant role in disaster relief by providing services including remote sensing imagery,
satellite communication, position, navigation and timing, and data sharing (UNESCAP, 2013). In the aftermath of the
2011 Tohoku (Japan) earthquake and tsunami, satellite technologies provided imagery and partially restored communications after infrastructure throughout Japan’s eastern coast had been severely paralyzed (ITU, 2011). At the international and regional levels, there are ongoing initiatives and frameworks for space-based disaster relief. Platforms such
as the International Charter “Space and Major Disasters”, and Sentinel Asia provided space-based data to stakeholders
operating in disaster relief zones (Kaku and Held, 2013). Moreover, mechanisms such as the Tampere Convention
work to facilitate trans-border installation and operation of telecommunication services that can be used in disaster
relief (ITU, 2005).
The S4H team also decided to focus its research on disaster relief because of the catastrophic costs associated with
natural disasters, the continued increase of these costs, and the profound effects natural disasters have on public health.
Although the focus of public research is shifting towards preparedness and mitigation strategies, disaster relief remains
a fundamental necessity in the overall disaster management field. Some of the impacts of natural disasters on our society include:
• Between 1980 and 2012, natural disasters caused approximately $3.8 trillion in damages worldwide. Low- and
middle-income countries are the least capable of mitigating these disasters and account for 85% of all disaster
fatalities. (World Bank GFDRR, 2013)
• The experience of living through and after a natural disaster has long term psychological effects, including post
traumatic stress disorders (PTSDs), and depression. (Laframboise and Acevedo, 2014).
• The population in the highest risk areas also tend to be highly dependent on agriculture and tourism which in
turn, depend on the weather. This makes those populations more economically vulnerable to weather related
natural disasters. The inability of high risk regions to cope usually means that one disaster leads into another:
periods of drought in African have led to mass starvation (Laframboise and Acevedo, 2014).
Taking into account the soco-economic impacts of disasters and the significant effect of natural disasters on public health, the S4H team decided to find opportunities to connect relevant stakeholders in the disaster management
and space sectors and create knowledge inflow streams between them. Our research recommendations will also help
stakeholders identify technical and organizational Disruptive innovations (DIs) that can impact coordination efforts
among disaster relief, public health, and space-related networks. the project seeks to assist the relevant stakeholders in
improving their absorptive capacity to better anticipate and adapt to operational and communicational changes caused
by DIs.
APPROACH
In order to reach its goals, team S4H conducted data collection in two steps:
1. Identify technical, organizational, and regulatory disaster relief processes relevant to public health issues,
along with suitable case studies.
2. The team tried to focus on cases from different continents, in countries with varying levels of development,
different types of disasters and disasters happening within the last 15 years.
3. Identify current and emerging space-based innovations which could be applicable in the context of disaster
management and public health.
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To identify potentially disruptive innovations, the team used Christensen’s five main criteria for an innovation to be
considered disruptive (Eggers et al., 2012).
CASE STUDIES
The S4H team studied the following five cases to gain an understanding of current practices and areas of improvement in public health during disaster relief efforts:
● 2004 Indian Ocean earthquake and tsunami
● Hurricane Katrina in 2005
● West Africa floods of 2010
● 2010 Haiti earthquake
● 2011 Tōhoku earthquake and tsunami
These case studies helped identify areas of improvement in disaster relief efforts. In all cases, space assets were
used; however, challenges existed with several aspects of disaster management including resource availability; com-

Figure 1: Integrated solution (Source: S4H Team)
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munication; and coordination of roles and responsibilities. In all cases, public health issues were also identified, which
included air and water quality monitoring, waste disposal, and disruption of access to medical services to name a few.
SOLUTIONS
S4H proposed the use of four distinct innovations in concert, as illustrated in Figure 1, to improve disaster relief efforts. The integrated solution is focused on facilitating communication by creating more reliable communication links;
improve medical service availability by providing mobile medical facilities; and improved sanitation by providing
ground facilities with the capability to provide clean water and sustainable energy. It is notable that, depending on the
available assets, a country can choose to deploy one or more components of the system or the system as a whole. The
team studied the potential use of such an integrated solution during the 5 case studies and the potential benefits that it
would have brought. The following sections provide a summary of the capabilities of the components of this integrated
solution.
On-demand nano-satellite constellation
Miniaturization of spacecraft subsystems have led to much smaller satellites being launched with functionalities
much like their larger predecessors. A constellation of nano-satellites (with masses between 1-10 kg) can provide communication and remote sensing services on demand upon the strike of the disaster. Depending on the location of the
disaster, orbital parameters for the optimal constellation can be determined. next, the constellation can be launched

Figure 2: NanoRacks CubeSats launched from the International Space Station (Source: NASA)
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from the ISS (which requires that the nano-satellites be stored on-board as shown in Figure 2) or through aerial launch
systems such as the system proposed by Swiss Space Systems. Such a solution will be much cheaper than the use and
maintenance of large satellites for some countries. The nano-satellite constellation may be deorbit when its application
is no longer required.
Micro-unmanned aerial vehicles (micro-UAVs)
To enhance emergency response, micro-unmanned aerial vehicles (micro-UAVs) can be used to provide local remote
sensing, situational awareness, and real-time images of the disaster site. Micro-UAVs are small, remote-controlled or
autonomous aircraft, weighing under 38 kilograms (see figure 3 for an example). Due to their low mass, portability,
lower costs and single operator requirements, such vehicles can support disaster relief efforts on demand.
Micro-UAVs have already been used for search and rescue, disaster monitoring, fire detection and mapping (Meier,
2014). UNITAR is currently conducting internal testing on the micro-UAVs in areas such as disaster risk reduction,
disaster preparedness, emergency response, environmental assessments, digital elevation model baseline data creation
and more. UNOSAT can deploy its UAVs with trained personnel to fly them and to carry out aerial photo processing
directly in the field for detailed mosaic datasets down to 5 cm resolution, with an average coverage for a 30 minutes
flight of about 1 km2 (UNITAR, 2009)
Swarms of micro-UAVs can increase the effectiveness of their use in disaster management. Such a swarm can not

Figure 3: MeCam, an example of a micro-UAV (Source: www.alwaysinnovating.com)
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only provide images of a disaster zone, but can also act as a communication relay and also identify signals sent by
rescuers.
Mobile ground segments
Mobile ground segment components are key in coordinating relief efforts. One such example of a mobile ground
segment involves the Ecosphere PowerCube (Figure 4). The PowerCube is a large, mobile solar power generator
housed in a standard shipping container. It can be transported via land, air, or sea (Ecosphere Technologies Inc, 2014).
The set-up of the PowerCube is quick and it provides enough energy to provide around the clock telecommunications
capabilities . Due to its container like design, it can act as an emergency shelter, a small emergency hospital, a water
treatment centre, and a mobile command centre.

Figure 4: EcoSphere Technologies Inc. PowerCube (Source: http://www.ecospheretech.com)

Portable/self-scanning medical devices
The large number of patients that require immediate medical attention during a disaster and the amount of time
required for laboratory results are factors that could impact medical service delivery during relief efforts. Thanks to
the miniaturization of lab technologies and advances in several areas of science and engineering, small and portable
biomedical diagnostic systems (such as the one illustrated in figure 5) are now in development which can change the
way medical services are delivered in disaster zones (Behar, 2014; Jansen, 2014).
Such devices can instantly provide  vital signs (and continuously monitor it as required); be used as tagging devices,
connect to networks with algorithms for diagnosis and treatment suggestions, and provide fast lab results.
CONCLUSION
As outlined in this report, use of novel  space assets have the potential to improve and enhance the quality and
maintenance of public health in regions affected by disasters. Despite the efforts of many international stakeholders to
improve the use of space assets during disasters, there are still many possibilities for improvement.
New space innovations such as nano-satellites along with innovations that could potentially disrupt other markets
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Figure 5: Scanadu Scout, an example of a portable medical device (Source: https://www.scanadu.com/)

such as PowerCubes and self scanning devices, upon integration, have the potential to revolutionize public health during disaster relief efforts. They can change the way disaster relief is operated and coordinated in order to help improve
public health in regions hit by natural disaster.
This project took an interdisciplinary, intercultural and international approach (i.e. the International Space University’s 3 Is philosophy) towards the better use of space assets during and immediately after natural disasters in order to
to address public health issues directly and indirectly related to those events. It built upon the large body of knowledge
currently available and assessed the use of DI models in order to recommend changes to current technical, policy
and regulatory approaches. The recommendations, highlighted below,  can help organizations involved with disaster
management enhance and improve their operation and coordination of activities during natural disaster relief efforts
using space assets and move one step closer to the UN Millennium Development Goals as relating to public health and
disasters.
RECOMMENDATIONS
An integrated solution based on nano-satellites; mobile ground segments such as the PowerCube; self scanning
devices; and micro-UAVs, has the capacity to revolutionize disaster relief and improve public health in the disaster hit
areas. The proposed solution shows the potential application of innovations which have disrupted different markets in
disaster management.
• To ensure the successful implementation and use of the recommend solutions, stakeholders should be trained
in two core areas: the technical design, operation and maintenance of the innovations, and the medical, ethical,
and humanitarian procedures and principles associated with disaster relief efforts.
• Due to the significant role that Disruptive Innovations (DIs) from different sectors can play in support of public
health during disaster relief, stakeholders should adopt methods to identify disruptive solutions and strengthen
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•

•

•

their capacity to integrate these solutions into the practices and procedures of their organizations.
Many of the mentioned technologies are designed and operated by private organizations. Public-private partnerships should be used to help enhance disaster relief efforts. Governments can use the resources and expertise within the private sector to support disaster relief efforts. Additionally, coordination between civil and
military organizations is critical throughout the disaster relief process.
Research and development on the identified DIs is capital intensive. Government funded programs to support
research and development of innovations that promise to aid in disaster relief efforts and public health, such
as those mentioned here, are required to stimulate technology markets and can allow for the development of
innovations that advance current disaster relief mechanisms.
Many challenges in the policy and legal side still persist when new innovations are to be used for disaster relief
efforts. Existing laws and policies should be adapted and new regulatory frameworks created to facilitate the
legitimate use of the recommended solutions.
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Awards Nominations Deadline – October 31
AAS presents awards to recognize the excellence and professional service of our
own membership and members of the space community. AAS members (and nonmembers) are invited and strongly encouraged to nominate worthwhile candidates
for this year’s awards. Award descriptions, previous recipients, and nomination
procedures can be viewed on the AAS website. The Awards Committee will review
submissions and forward names of recommended candidates to the officers and
directors for approval.

www.astronautical.org/awards
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The Exploration of Neighboring Stars
by Walter K. Utt
Although some advances in planet finding have been made by astronomers who seek out stars that wobble, they can’t
actually determine the temperature on a planet or analyze the absorption spectrum of a planet to look for water, methane,
oxygen, or other signs of life. The radiation from a distant star overwhelms the reflection from any planet near that star.
Even so, some astronomers have detected indications of planets and estimated their size. The far-reaching Search for
Extra-terrestrial Intelligence (SETI) by means of radio antennae has not yet succeeded, but it may.
If we can continue the advanced development of engines with very high specific impulse, such as the ion thrusters (also
known as plasma jets), we should be able to send robotic probes out to explore at distances from 4 to 20 light years and
receive information within a human lifetime. The electromagnetic light waves are transmitted through empty space at
approximately 300,000 km/sec, so a light year is a very great distance. There will be many difficult technical challenges:
very efficient propulsion, long-range communication, navigation with adaptive control, detecting the planet’s absorption
spectrum from an appropriate viewing angle to avoid having it washed out by the star’s radiation, surviving the occasional
impact of tiny high-speed particles, etc. Everything that affects the pointing of a spacecraft communication antenna is in
motion – the Earth, the Sun, the target star, and the robotic star probe. Even our knowledge of the Milky Way Galaxy may
require some revision. That could be interesting to study, and relevant to the star probe missions, especially the navigation.
We have some very talented engineers and scientists on planet Earth, some of whom will rise to the occasion if given the
opportunity.
In order to send a star probe a distance of 4 light years (LY) and return a signal, it would probably take about 17-20
earth years. The 20 LY star probe mission would require about 65-70 earth years. The probe would have to accelerate,
then cruise at about half the speed of light, a relativistic speed, through interstellar space, decelerate and go into orbit
around the target star, scan for planets, and return a signal. A simplified representation of the probe speed profile over the
mission time would look like a trapezoid. Communication with Earth would be challenging. A narrow electromagnetic
beam or even a laser could be used to transmit at light speed, but the pointing accuracy requirement may require a coning
pattern about the estimated line of sight, with multiple repetitions of the signal packet. The relativistic calculations are
more complicated than traditional Newtonian Mechanics.
The relativistic speed required for the mission described above represents a new level of space technology. All college
graduates in the field of physics are familiar with Einstein’s theory of special relativity, and some graduate students have
studied general relativity as well. The theory of relativity has been experimentally confirmed up to 99.9% of the speed
of light. Albert Einstein suggested that the small deflection of the light of a distant star by the gravitational field of the
Sun could verify his theory of general relativity. The gravity of the Sun was confirmed to deflect the light of a distant star
by 1.7 arc seconds, twice what Newtonian Mechanics indicated, during the solar eclipse of May 29, 1919, by Sir Arthur
Eddington’s team of scientists. Following that confirmation, Albert Einstein became a favorite to win the Nobel Prize.
Subsequently, E. O. Lawrence’s design of the cyclotron was based upon Einstein’s equations. In another experiment, an
atomic clock on a jet airplane flight around the world slowed slightly in comparison to a twin atomic clock which remained
on the Earth’s surface, yet another confirmation of relativity.
Beyond the speed of light is where caution should be exercised with the application of Einstein’s relativity for two
reasons.  One reason is the historical similarity of the infamous debate between Dr. Robert Goddard and Dr. Lewis in the
1930s. Dr. Lewis maintained that it was impossible to exceed the speed of sound, and since his mathematical argument
was more profound (the pressure drag increased toward infinity as the sound barrier was approached), he convinced the
majority of scientists that he was correct. A few ballisticians may have agreed with Goddard. Now we know that Goddard
was correct – supersonic flight is possible. There is still a mathematical singularity at Mach 1, the speed of sound, but the
mathematical description does not agree with physical reality at Mach 1. Drag does not become infinite at Mach 1. We
just use a different equation for supersonic speeds, with the sign in the radical changed, and wave drag enters the physical
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description. At the speed of Mach 3, frictional aerodynamic heating becomes an important effect, and that is why the very
fast meteors glow as they enter Earth’s atmosphere. The second and more important reason that I beg to differ with the
prevailing majority is the Cerenkov effect. Pavel Cerenkov (Cherenkov in the UK) performed an experiment in the 1930s
in which a very high speed electron was fired into a vat of heavy water laced with deuterium. A shock wave was observed
and photographed, a conical shock wave as described in Physical Review (Volume 52) in 1937, and subsequently, with
modern color equipment, in blue light. The speed of the electron was greater than that of light in the heavy water. It was
remarkably similar to a supersonic shockwave. It is customary to note that the speed of light in a vacuum is greater than
the speed of light in the heavy water.
We don’t know how to push anything as large as a star probe to the speed of light. In fact, some scientists believe it is
impossible. On the other hand, some people have had a lot of fun writing about time travel, drawing inspiration from the
relativistic time effect. Although it may be fun to consider the possibility of traveling back in time, I suspect that is just
another of life’s illusions. I believe that a solution similar to that of the sound barrier is more likely, but we cannot plan on it.
We could still explore some neighboring star systems if we could accelerate a star probe up to about half the speed of
light using Einstein’s relativistic equations. I would expect that conventional boosters would place the star probe in orbit
around the Earth. After checking out all of the systems in Earth orbit, the star probe could be propelled by ion-thrusters.
The efficient ion thrusters, in terms of fuel usage, may provide a lower level of thrust than we have used for most missions
within our solar system, but thrusting over a longer period of time could still get the probe up to a relativistic speed. Deep
Space-1 provided the first test flight of that thruster technology. I was delighted with this test flight. Congratulations to
the team at NASA and their supporting contractors!
A list of stars within 20 light years of our solar system is provided below. The star systems are worth exploring for
possible planets and life based upon the mass and spectral type of the star. Eight stars have a possibility of planets with
life, and a few other stars are of special interest as well. Two stars, Sirius A and Procyon A, are massive enough to become
supernova, hopefully very far in the future. If the hydrogen content is relatively low, the likelihood of entering the red
giant phase would be of interest. A scientific check of some key star positions could be performed along with the navigation functions. The mysterious dark matter may have some effect on the trajectory of a probe (yet to be determined). The
probe may have to run a celestial obstacle course, make corrections, and send the reports to Earth. Many volumes could
be written to address the technical problems in detail, and some have already been written. In this brief overview, when
the appropriate technology becomes available, ten star probe research missions are suggested. First on the list to investigate is Alpha Centauri because it is the nearest possibility. Eta Cassiopeia appears to be similar in size to our Sun, but it
is farther away – more than 19 light years distant.
Stars within 20 light years of our solar system
Alpha Centauri A (southern) - 4.37
Alpha Centauri B - 4.37
Proxima Centauri - 4.24
Tau Ceti - 11.9
Epsilon Eridani - 10.7
Sirius A - 8.7
Sirius B
Epsilon Indi (southern sky) - 11.2
61 Cygni A (northern sky) - 11.2
61 Cygni B
Barnard’s - 5.9
Procyon A - 11.4
Procyon B
Eta Cassiopeia (northern) - 19.4
Gliese 581 (planets detected) - 20.3
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To explore neighboring star systems in search of habitable planets, in phase one, a robotic probe could be sent to
explore a star system of interest in an effort to find a planet in the habitable zone. Several sensors could be used to make
basic measurements of the planet to determine if it could support life as we know it. For example, the presence of a water
cycle in which the evaporation of liquid water due to solar heating would be followed by condensation in the form of rain
or snow, and a return to liquid water, which is necessary to support most of the plant and animal life on Earth.
In phase two, a more advanced robotic probe could be sent to explore a selected planet of interest, with robotic landing
vehicles to explore the surface of the selected planet. It would be advisable to examine the visited planet for at least one of
its years, if possible. We can only guess at the type of plant and animal life that could be found, which could be anything
from the dinosaurs of the Jurassic period to a very advanced humanoid civilization.
In phase three, a manned mission could be sent to make a more extensive and detailed investigation of a promising
planet, a very challenging mission. Although the manned mission of phase three is currently beyond our capability, it is
interesting to contemplate. Many scientists, engineers, and other citizens will favor the exploration of other star systems.
Only the prevention of an impending catastrophe on Earth, like the predicted impact of a large asteroid, would be a more
important mission. We should, however, extend our explorations to our neighboring stars with robotic probes leading the
way. Good luck to the young scientists, engineers, and flight crews who will participate in future missions.

Walter Utt is a retired engineer and holds a BS in aeronautical engineering and a MS in physics. He performed
trajectory analysis for NASA and DOD space satellite missions. He also made significant contributions to strategic
missile defense while working with Honeywell.

Space Faculty Position Announcement
Spacecraft Engineering Faculty Position, Virginia Polytechnic Institute and State University
The Department of Aerospace and Ocean Engineering requests applications for a tenure-track faculty position in Spacecraft Engineering at the level of assistant, associate, or full professor. Applicants with research interests in any field of Spacecraft Engineering will be
considered. Areas of particular interest include: Global satellite navigation systems, spacecraft-environmental interactions, spacecraft
propulsion, power generation and storage, thermal modeling and control of space systems, multi-disciplinary optimization of satellite
structures, and spacecraft dynamics. The successful applicant will have an opportunity to participate in a number of multidisciplinary
programs, including Space @ VT (http://www.space.vt.edu/). Extensive computational resources are available at the university (www.
arc.vt.edu/resources) and AOE department (www.aoe.vt.edu) levels. Applicants must hold an earned doctorate in aerospace engineering,
mechanical engineering, or a closely related field, and will be expected to develop a significant externally funded research program.
Responsibilities will include establishing an internationally recognized research program demonstrated by publication, thesis management, and funding lines, directing graduate students, and teaching at both the undergraduate and graduate level in our Aerospace
Engineering program. Information on resources for prospective faculty can be found at www.provost.vt.edu.
Virginia Tech, the land-grant University of the Commonwealth, is located in Blacksburg, adjacent to the scenic Blue Ridge Mountains. Blacksburg is consistently ranked among the country’s best places to live (www.vt.edu/where_we_are/blacksburg/). It is a scenic
and vibrant community nestled in the New River Valley between the Alleghany and Blue Ridge Mountains. The town is near to state
parks, trails, and other regional attractions of Southwest Virginia, renowned for their history and natural beauty. The University has a
total student enrollment of 31,000, with 8,600 students in the College of Engineering.
Review of applications will begin on January 15, 2015, and will continue until the position is filled. Interested persons should apply
on the Internet at jobs.vt.edu (posting number 0122467) and include a cover letter, current curriculum vita, and the names and addresses
of three references. All inquiries can be sent to: Prof. Joseph Schetz (ptiger@vt.edu), Chair, AOE Space Engineering Faculty Search
Committee, Aerospace and Ocean Engineering at Virginia Tech, 215 Randolph Hall 0203, Blacksburg, VA 24061.
Virginia Tech is the recipient of a National Science Foundation ADVANCE Institutional Transformation Award to increase the
participation of women in academic science and engineering careers. The University responds to the needs of dual career couples and
has a variety of policies in place to provide flexibility for faculty careers. Virginia Tech has a strong commitment to the principle of
diversity and, in that spirit, seeks a broad spectrum of candidates including women, minorities, and people with disabilities. Individuals
with disabilities desiring accommodations in the application process should notify Mrs. Amy Burchett at 540-231-9057.
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IN MEMORIAM

In Memory of Dr. George W. Morgenthaler and Dr. Noel W. Hinners

Dr. George W. Morgenthaler, long-time scholar and
learner, and most recently Professor Emeritus in the
College of Engineering at the University of Colorado in
Boulder, passed away on September 4, 2014, at the age
of 87. Dr. Morgenthaler held three Master’s degrees in
mathematics, physics, and management science and two
Ph.D.s in mathematics and education from Concordia
College, the University of Chicago, the University of
Denver, and the Massachusetts Institute of Technology.
From 1960 until 1985 he worked for Martin Marietta
Corporation in various roles – Vice President of Technical Operations of the Denver Aerospace Division, Vice
President for Research and Development, Vice President and General Manager of the Baltimore Aerospace
Division, and Corporate Vice President of the Martin
Marietta Aluminum Company – first in Littleton, Colorado, and later in Annapolis and Baltimore, Maryland.
Following his heart back to Colorado in 1986, he became
Associate Dean of Research, Chair of the Aerospace
Engineering Sciences Department, and Director of
the Interdisciplinary Telecommunications Program at
the University of Colorado. From 1990 until 1995, he
served as the Associate Dean for New Programs, also
becoming Director of the BioServe Space Technologies
Center in 1994 prior to his retirement. Dr. Morgenthaler
was a member of the American Astronautical Society
for nearly 60 years, serving as president from 1964 until
1965. He was an AAS Fellow and served on the Board
for many years.
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Dr. Noel W. Hinners, a former top NASA official and a
distinguished leader in America’s exploration of space,
passed away on September 5, 2014, at the age of 78. Dr.
Hinners earned a bachelors degree in agricultural science
from Rutgers University, a master’s degree in geochemistry from the California Institute of Technology, and a
Ph.D. in geochemistry from Princeton University. From
1963 until 1972, he worked with Bellcomm, a subsidiary
of AT&T that worked closely with NASA, on the Apollo
program, focusing on the Apollo site selection for NASA
Headquarters. He joined NASA in 1972 and was Director of Lunar Programs until 1974, at which time he
became the Associate Administrator for Space Science
for NASA until 1979. He was Director of the Smithsonian’s National Air and Space Museum from 1979 until
1982 and became Director of the NASA Goddard Space
Flight Center in 1982. From 1987 until 1989, he served
as NASA’s Associate Deputy Administrator and Chief
Scientist. Upon leaving the government, Dr. Hinners
worked for Martin Marietta, continuing with Lockheed
Martin Space Systems Company following the merger
and until his retirement in 2002. As Vice President of
Flight Systems, he was responsible for NASA’s Mars
Global Surveyor, Mars Surveyor Program, Mars Reconnaissance Orbiter, Stardust and Genesis Discovery
missions, Space (Nuclear) Power Systems, and Mission
Operations for NASA/Lockheed Martin planetary missions. He was an AAS Fellow and a longtime member
of the American Astronautical Society.
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ANNUAL WERNHER VON BRAUN MEMORIAL SYMPOSIUM

Monday, October 27
6:00 pm
		

Welcome Reception
University Center, Exhibit Hall - sponsored by The University of Alabama in Huntsville

Tuesday, October 28
7:00 am
7:00 am
8:00 am
		
8:15 am
		
8:25 am
		
8:30 am
		

10:15 am
10:30 am
		

12:15 pm
		
1:45 pm
		

3:15 pm
3:30 pm
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AAS Corporate Members Breakfast  (Invitation Only)
Registration Opens / Networking / Continental Breakfast
Business Administration Building, Lobby - sponsored by Orbital Sciences Corporation
Welcome to Campus - Chan Auditorium
Dr. Robert Altenkirch, President, The University of Alabama in Huntsville
Remarks by AAS Executive Vice President
Walt Faulconer, President, Strategic Space Solutions, LLC
Marshall Space Flight Center Update
Patrick Scheuermann, Director, NASA Marshall Space Flight Center
Introduction by Presenting Sponsor
Charlie Precourt, Vice President & General Manager, Space Launch Division, Aerospace Group, ATK
Space Exploration - Perspectives with the Millennial Generation
Moderator: Charles F. Bolden, Jr., NASA Administrator
Panelists:
- Darius Yaghoubi, Aerospace Engineer, NASA MSFC
- Stephanie Bednarek Orton, Government Affairs Manager, SpaceX
- Gabe Xu, Assistant Professor, Mechanical & Aerospace Engineering, UAH
- Myron Fletcher, Rocket Propulsion Engineer, Boeing
- Zack Krevor, Chief Systems Engineer, Dream Chaser Program, Sierra Nevada Corporation
- Shannon Coggin, Production Integration Specialist, Atlas & Delta Program, ULA
- Mark Becnel, President, RadioBro Corporation
Break - sponsored by Orbital Sciences Corporation
ISS Utilization and Exploration
Moderator: Rod Jones, Manager, ISS Research Integration Office, NASA JSC
Panelists:
- Mike Read, Manager, ISS National Lab Office, NASA JSC
- Greg Johnson, President & Executive Director, Center for the Advancement of Science in Space
  (CASIS)
- John Shannon, Program Manager, ISS, Boeing
- Lybrease Woodard, Associate Director, Mission Operations Laboratory, NASA MSFC
- Kim Doering, Manager, Space Systems Division, Dynetics
Luncheon - University Center, Exhibit Hall - sponsored by Boeing
Guest Speaker: Charles F. Bolden, Jr., NASA Administrator  invited
SLS and Orion Capability Progress Report
Moderator: Dan Dumbacher, Professor of Engineering Practice, School of Aeronautics & Aerospace
     Engineering, Purdue University
Panelists:
- Bill Hill, Assistant Deputy Associate Administrator, Exploration Systems Development, NASA HQ
- Todd May, SLS Program Manager, NASA MSFC
- Mike Bolger, GSDO Program Manager, NASA KSC
- Mark Geyer, Orion Program Manager, NASA JSC
Break - sponsored by Orbital Sciences Corporation
Washington D.C. Perspectives on Exploration
Cristina Chaplain, Director, U.S. Government Accountability Office (GAO)
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4:00 pm
		

6:00 pm

Space Exploration: Perspectives from Senior Industry Leaders
Moderator: Teresa Vanhooser, Deputy Director, NASA MSFC
Panelists:
- Charlie Precourt, Vice President & General Manager, Space Launch Division, Aerospace Group, ATK
- Julie Van Kleeck, Vice President, Space Advanced Programs, Aerojet Rocketdyne
- John Elbon, Vice President & General Manager, Space Exploration, Boeing Defense, Space & Security
- Jim Crocker, Vice President & General Manager of Civil Space, Lockhhed Martin Space Systems
  Company
Reception & Student Poster Displays
Burritt on the Mountain - Baron Bluff Building - sponsored by United Launch Alliance

Wednesday, October 29
7:00 am

8:00 pm
		
8:30 am

10:00 am
10:15 am

12:00 pm
		
12:30 am
		
2:30 pm

Registration Opens / Networking / Continental Breakfast
Business Administration Building, Lobby - sponsored by Dynetics
Washington D.C. Perspectives on Exploration
Dick Obermann, House Committee on Science, Space, and Technology
Future Exploration Mission Planning
Moderator: Chris Crumbly, Manager, Spacecraft/Payload Integration & Evolution Office, SLS Program,
     NASA MSFC
Panelists:
- Marshall Smith, Deputy Director, Cross-Program Systems Integration, Exploration Systems
  Development, NASA HQ
- Mike Hawes, Vice President & Orion Program Manager, Lockheed Martin Space Systems Company
- Virginia Barnes, Vice President & Program Manager, Space Launch System, Exploration Launch
  Systems, Boeing
- Steve Stich, Deputy Director, Engineering, NASA JSC
- Bret Drake, Lead, Mission Planning & Analysis, Exploration Missions & Systems Office,
  NASA JSC
- Fred Brasfield, Manager, SLS Booster Program, ATK
Break - sponsored by Dynetics
Advanced Propulsion Technologies
Moderator: Mike Griffin, Chairman & CEO, Schafer Corporation
Panelists:
- Dale Thomas, Associate Director, Technical, NASA MSFC
- Stan Borowski, Nuclear Thermal Propulsion, NASA GRC
- Dave Manzella, Solar Electrical Propulsion, NASA GRC
- Franklin Chang-Diaz, Chairman & CEO, Ad Astra Rocket Company
- Mark Lewis, Scram Jet Hypersonic Propulsion, Institute for Defense Analysis
Washington D.C. Perspectives on Exploration
Kate Kronmiller, Senior Vice President, Government Relations, Orbital Sciences Corporation
Luncheon - University Center, Exhibit Hall - sponsored by Lockheed Martin
Guest Speaker: William Gerstenmaier, Associate Administrator, Human Exploration & Operations Mission
Directorate, NASA Headquarters
Announcement of Student Poster Awards
Adjourn

WERNHER VON BRAUN MEMORIAL DINNER
- Davidson Center at the U.S. Space & Rocket Center
5:00 pm
7:00 pm

Reception
Dinner - Special Guest Speaker: Jean-Jacques Dordain, Director General, European Space Agency

Note: The Von Braun dinner is a separate event and is not included as part of the symposium registration. For information about the
dinner, visit www.spaceclub-hsv.org

Thursday, October 30
8:30 - 12:00

Tour of United Launch Alliance Atlas and Delta Rocket Production Facility (optional)

For additional information about the tour, please contact Larry Richardson at ULA at larry.richardson2@ulalaunch.com or 303-269-5505.
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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  

MasterCard  

VISA

____________________________________

Credit Card Number

_ ___________________________________
Expiration Date

_ ___________________________________
CVV 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 / INSTITUTIONAL MEMBERS

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

Northrop Grumman
Orbital Sciences Corporation
The Pennsylvania State University
Phillips & Company
Qwaltec
RWI International Consulting Services
Science Applications International Corporation
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.
Universities Space Research Association
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!

Please join us in welcoming our newest
Corporate / Institutional Member!
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BOOK REVIEWS

SAFE Is Not An Option: Overcoming the Futile
Obsession With Getting Everyone Back Alive That Is
Killing Our Expansion Into Space
Reviewed by Michael Fodroci
SAFE Is Not An Option: Overcoming the Futile
Obsession With Getting Everyone Back Alive
That Is Killing Our Expansion Into Space by
Rand Simberg. Interglobal Media LLC, 2013.
215 pages. $19.95 USD, ISBN: 978-0-98913551-1 (softcover)
Rand Simberg thinks we’re wimps, or at
least the people in charge of space exploration
who he implies should be willing to accept a
higher body count in the name of expanding
the space frontier. In Safe is Not An Option,
Simberg lays out the case that our experience
in manned space exploration to date has led us
to a point where we are unwilling to accept the
risks we will encounter in advancing human
exploration of the solar system. His premise is
that we have become “obsessed” with safety
and are unwilling to accept that. For example,
a mission to Mars might carry risks we are
unwilling to face.
He begins by walking us through the hazards
of exploration, starting with Magellan, and then
discusses the early days of the space age. He
recites a veritable litany of NASA disasters
which hardly bolsters his argument that we
are obsessed with safety. He devotes a chapter
to the “irrational” approach to International
Space Station (ISS) safety and concludes by
providing recommendations for space vehicle
design and certification for operations beyond
low Earth orbit.
Simberg correctly notes that American culture is now far less risk tolerant. He approves
of purpose as a reason for accepting more risk.
The U.S. was willing to press on with the Apollo
program after the loss of three crewmembers
in the Apollo I fire because the purpose of the
program was considered sufficient to justify the
risk. However, after the loss of the Space Shuttle
Orbiter Columbia, there was much discussion
regarding the risk taken simply to perform
micro-gravity experiments in low Earth orbit.
As a result, all subsequent Shuttle missions,
with the exception of the final Hubble Space
Telescope repair mission, were directed toward
completing assembly of the ISS, after which the
Shuttle was retired.
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Simberg also notes the high cost and visibility of NASA programs. Fatalities during
military training exercises while tragic seldom
see prolonged reporting, even when multiple
lives and expensive hardware are lost. Due to
the open nature of its programs, NASA receives
wide reporting as a matter of course.
Some of Simberg’s observations are sound,
but others strike one as far-fetched. For instance,
he questions why we need a launch abort system
(LAS) for future manned space vehicles, asserting this mitigates only a fraction of the total
risk associated with only one mission phase.
While Mr. Simberg may be technically correct,
humans are not robots operating purely on logic.
Individuals flying on private carriers are free to
accept whatever risks they mutually deem acceptable, which Mr. Simberg spends considerable time discussing, but which I believe to be a
red herring. The exploration of the solar system
will be carried out by international partnerships,
not by daredevils, and they will insist on a
methodical approach to risk identification and
mitigation which will almost certainly include
a LAS. He spends an entire chapter on NASA
ready to “abandon” the ISS after the loss of the
44P Progress cargo mission but omits mentioning that in all of NASA’s planning their foremost
concern was with protecting the ability to reoccupy the station. As Frank Culbertson once told
me (and he was in a unique position to do so
having been a Shuttle and ISS Commander as
well as a naval aviator), “When you have a fire
in an airplane, you head for the ground. When
you have a fire on a ship at sea, you head for
the fire.” We recognize that on the ISS we are

a ship at sea and act accordingly. We operate
in degraded modes, perform emergency EVA’s
with suits that are not pristine, and constantly
engage in a complex process of trading risks
against benefits and risks against risks.
Ultimately, Simberg fails to make his case.
Although we may struggle with what it signifies
exactly in terms of the likelihood of loss of crew
or loss of mission, we do not give safety “an
almost infinite value” in our NASA spaceflight
programs as Mr. Simberg alleges. Safety, cost,
schedule, and functionality are routinely traded
against one another. A focus on safety is both
necessary and healthy in large, complex, integrated programs like ours. Mr. Simberg indulges
in setting numerous straw men alight, alleging
that an excessive focus on safety is counterproductive because “spaceflight isn’t safe.”
He states that “…the culture of the S&MA
community in the space industry believes…
that safe and unsafe are absolute states, rather
than degrees along a continuum.” This is utter
nonsense because we know that spaceflight is
not safe, and no one at NASA says otherwise.
In fact, we know it’s downright dangerous. Our
focus is on identifying, characterizing, communicating, and mitigating risk to the greatest
extent practical so that we accept risk with our
eyes wide open.
In short, while there may be a perception that
we have become more “risk averse,” I would
assert that what we have become is more risk
aware, particularly of those risks that spring
from hubris, poor communication, and a lack
of curiosity. Mr. Simberg may have a point, but
he loses his way in trying to make it.
Michael Fodroci manages S&MA (Safety
and Mission Assurance) for NASA in support of the ISS Program. He has 35 years of
experience in human spaceflight safety and
risk management working with academic,
commercial, government, and international
partners. Mr. Fodroci is an active member
of the International Association for the
Advancement of Space Safety (IAASS) and
resides in Houston, Texas.
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The Asteroid Threat: Defending Our Planet
from Deadly Near-Earth Objects
Reviewed by Rick W. Sturdevant
The Asteroid Threat: Defending Our
Planet from Deadly Near-Earth Objects
by William E. Burrows. Amherst,
New York: Prometheus Books, 2014.
282 pages. ISBN 9781616149130.
US $19.95 (paperback, illustrations,
sources, notes, index).
Anyone collecting literature about
credible threats to earthlings from
outer space must add The Asteroid
Threat by William Burrows to their
purchase list. A professor emeritus of
journalism and mass communication
at New York University who also is a
veteran writer on space-related topics,
Burrows adds a fresh perspective to
this intriguing subject. He combines
a solid historical understanding of
actual calamities caused by near-Earth
objects (NEOs) with a sophisticated
technical awareness of natural science
and a prescient sense of civilization’s
possible futures. In the end, he assesses
how best to thwart an inevitably
devastating collision between a large
asteroid and Earth.
Although Burrows began researching
the asteroid threat and outlining this
book some years ago, the meteor
explosion over Chelyabinsk, Russia,
on 15 February 2013 gave him an
almost perfect scenario for the opening
chapter of The Asteroid Threat. With
literary flair, the author guides readers
backward in time to humankind’s
millennial fascination with “shooting
stars” and the startling realization that
spectacularly streaking lights in the
sky might signal impending danger for
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life on Earth. He reminds us repeatedly
that “it’s not a matter of if, it’s a matter
of when” a massive NEO’s orbit will
intersect Earth’s path.
The Asteroid Threat becomes a
journalistic tour de force as Burrows
marches through centuries of NEOrelated history. Describing the
relationship between NASA and
Congress in the early 1990s as
“somewhat incestuous,” Burrows
explains how NASA planned to detect
and catalog 90 percent of all Earthcrossing NEOs one kilometer or
larger within a decade, then received a
congressional mandate to do this, but
suffered from insufficient funding. He
explains the importance of elements,
such as the NEAR Shoemaker
spacecraft’s mission; reports and papers
by various organizations, such as the
Federation of American Scientists and
the American Institute of Aeronautics

and Astronautics; the conceptual origin
of “planetary defense” within U.S.
Air Force circles; and establishment
of the Secure World Foundation in
2002. Interspersed among those topics
are details about numerous other
projects, programs, spacecraft, people,
and organizations connected to NEO
awareness and collision avoidance.
When it comes to solutions for
dealing with the approach of an
Earth-destroying asteroid or comet,
Burrows recites a well-established
litany. We could intercept the object,
either to nudge it into a different orbit
or to fragment it with conventional or
nuclear explosives. Alternatively, we
might establish colonies beyond Earth
to preserve civilization and humankind
itself. Whatever we choose to do,
Burrows insists that NASA ought to
lead the effort. Not only that, planetary
defense should become NASA’s highly
focused, central mission―its raison
d être. He suggests creating within
NASA a Department of Planetary
Defense, with an adequate budget and
staffing that includes military members.
Despite the “survival imperative,”
Burrows harbors no illusions about the
difficulty of responding effectively to
the asteroid threat.

Dr. Rick W. Sturdevant is an AAS
Fellow and deputy director of history
for Air Force Space Command at
Peterson AFB in Colorado Springs,
Colorado.
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2014-2015 Schedule of Events
October 14-16, 2014
Affording Mars II Workshop
Pasadena, California
October 27-30, 2014
Wernher von Braun Memorial Symposium
The University of Alabama in Huntsville
Chan Auditorium, Business Administration Building
Huntsville, Alabama
www.astronautical.org
January 11-15, 2015
Space Flight Mechanics Meeting
Williamsburg Lodge
Williamsburg, Virginia
www.space-flight.org
January 30-February 4, 2015
Guidance and Control Conference
Beaver Run Resort and Conference Center
Breckenridge, Colorado
www.aas-rocky-mountain-section.org
March 10-12, 2015
Robert H. Goddard Memorial Symposium
Greenbelt Marriott
Greenbelt, Maryland
www.astronautical.org
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www.facebook.com/AmericanAstronauticalSociety

June 8-10, 2015
Workshop on Satellite Constellations and
Formation Flying
Delft, The Netherlands
www.iwscff2015.com
June 12-14, 2015
Student CanSat Competition
Abilene and Burkett, Texas
www.cansatcompetition.com
July 7-9, 2015
Annual International Space Station (ISS)
Research and Development Conference
Boston Marriott Copley Place
Boston, Massachusetts
www.astronautical.org
August 9-13, 2015
AAS/AIAA Astrodynamics Specialist
Conference
Vail, Colorado
www.space-flight.com
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