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PRESIDENT’S MESSAGE

Busy Summer and Year Ahead!
On July 16th, we gathered at the National Academy of Sciences in Washington, D.C., to
celebrate the American Astronautical Society’s 60 years of service to the space community.
AAS was founded in 1954 by 37 individuals who were intent on promoting serious proposals
for space flight and committed to the advancement of astronautics. Over the past 60 years, the
Society’s network of current and future space professionals have been dedicated to advancing
all space activities. Our efforts are aimed at strengthening and growing the space community
and increasing awareness of and support for space activities. We promote international dialogue
on space activities and work to enhance the appeal of space as a compelling career choice.
Since 1954, AAS has been an influential component of a much larger group of people and organizations planning for our future
in space. We were delighted that guests from NASA, academia, industry, and the space community at large joined us to celebrate
our 60th anniversary and, more importantly, to look at the future and our shared role in shaping the next steps in space during the
60 years to come.
Dr. Charles Elachi, Director of the Jet Propulsion Laboratory and Vice President of the California Institute of Technology,
gave a moving and insightful introduction to Dr. Ed Stone, recipient of the AAS Lifetime Achievement Award which we give to
a worthy individual on each tenth anniversary of the Society. We were pleased and honored to present this award to Dr. Stone,
former Jet Propulsion Laboratory Director and Voyager Principal Investigator, “for sustained and extraordinary contributions to
America’s space programs, including innovative and planetary missions in support of robotic exploration of the solar system.” We
are delighted to be featuring Dr. Stone receiving the award on the cover of this issue.
We viewed the film “I want to be an Astronaut,” produced and directed by David Ruck, about a high school student who is
inspired by the space program. The film was followed by an outstanding panel that discussed and shared ideas on the themes of
the film – the future of our space program and how to inspire the next generations to be excited about and engaged in shaping and
implementing it. The panel included current space leaders NASA Administrator Charles Bolden and AIAA Executive Director
Sandy Magnus as well as young professionals who are already making an impact within the space community: Laura Delgado
López, Program Manager at Secure World Foundation, and Trevor Waddell, Legislative Research Assistant at Aerospace Industries
Association. The panel was moderated by NASA Associate Administrator for Science John Grunsfeld who also shared some of
his perspectives on the topics. The film and panel discussions sparked questions and a lively dialogue between the panel and the
audience, and these discussions continued during our reception in the Great Hall. You will find photos of the event in this issue.
Another major AAS event this summer was the Third Annual International Space Station Research and Development Conference held in Chicago June 17-19. Past, present, and potential future space station researchers attended to exchange results and
ideas and learn about future possibilities for using the orbital laboratory. This is the only annual conference that explores the full
breadth of research and technology development currently underway on the ISS as well as prospective research that will span the
life of the station. Keynote speakers included ISS Program Manager Michael Suffredini and Center for the Advancement of Science in Space President and Executive Director Gregory H. Johnson. Special guests included Associate Administrator for Human
Exploration and Operations William Gerstenmaier and Associate Administrator for Science John Grunsfeld. Nobel laureate Samuel
Ting presented some exciting results from the Alpha Magnetic Spectrometer experiment onboard the ISS and said that the space
station has become a unique platform for precision physics research, providing 30 times improvement in accuracy over previous
measurements of charged cosmic rays made by balloons and satellites. During the conference, 14 awards were presented for the top
research and technology achievements of 2013 made possible by the ISS. The presentations from the conference are on the AAS
website. The Fourth Annual ISS Research and Development Conference will be held July 7-9 in Boston. Mark your calendars!
In addition to our annual events, I want to highlight two new events that the AAS is undertaking in the next year. AAS is very
pleased to be partnering with the American Meteorological Society to hold a Google Hangout on September 18 on the topic
“Overcoming Extreme Weather – Informing a Weather-Ready Nation.” And we’re returning to JPL next year to hold a science
and exploration conference May 12-13.
AAS – Advancing All Space

Lyn D. Wigbels
lyn.wigbels@cox.net
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Our Turbulent Sun: Emerging
tools for disaster management
in the Global South
by Fiona Collins and Rose Tasker

SHSSP14 Mission Patch

Apocalyptic themes increasingly capture imaginations in modern and popular culture. Many enjoy a good (or even terrible) endof-the-world film - from zombies to environmental collapse, but few people realize that our Sun – the star that gives our solar
system energy, heat, and life – can turn that energy against the Earth, unleashing forces to upset or completely shut down most of
the advanced technology that has become a critical part of our daily lives.

Coronal mass ejections sometimes reach out in the direction of Earth. (Source: NASA/ESA)
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CMEs which are directed straight at the Earth are monitored by NASA’s STEREO mission, which has two spacecraft in different orbits, providing a stereoscopic view of activity of the Sun. This and other missions provide an early warning system of a CME directed at us. (Jan. 8,
2012) (Source: NASA)
The threat is a coronal mass ejection (CME) directed at Earth from our Sun, and it has the potential of wiping out telecommunications across a significant proportion of the planet. Such an event could mean the degradation or complete loss of position,
navigation, and timing satellites which would cause a cascade of effects across all industries which depend on these precise signals. There would be a domino effect on socioeconomic, environmental, and political systems. The last 100 years of increasing
global dependence on long-range power grids could bring civilization to a grinding halt if the geomagnetically induced currents
(GIC) caused by a CME damaged a significant number of hard-to-replace heavy-duty electrical transformers. Such catastrophic
outcomes are not taken from any apocalyptic film. They are very real scenarios based on the likelihood of a storm-ridden Sun
casting highly energetic particles and intense electromagnetic radiation towards the Earth – events that could occur at some point
in the not-too-distant future.
Once considered rare, solar storm events such as solar flares and CMEs occur regularly when large magnetic fields on the surface
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of the Sun collapse and release massive amounts of energy. Solar flares are localized ejections of high energy electromagnetic (EM)
radiation that take roughly eight minutes to arrive at Earth. CMEs are enormous discharges of plasma that move much slower than
solar flares, but the fastest CMEs travel up to 3500 km/s and can arrive at Earth just 12 hours after leaving the Sun. At solar maximum, CMEs can occur up to three times a day; during solar minimum, they occur less frequently over an 11-year solar cycle. CMEs
interact with the Earth’s magnetosphere, breaking and bending the magnetic field lines around the planet, which then reconnect in
bursts of energy to create geomagnetic storms and heat the upper atmosphere. In recent years, heliophysical research has become
a prominent space activity, providing insights into the complex interactions between the Sun and its planets. The Sun – along with
the Earth’s magnetosphere, ionosphere, and thermosphere – are observed by numerous terrestrial and orbital monitoring stations.
In January 2014, 35 participants of the International Space University (ISU) and the University of South Australia’s Southern
Hemisphere Summer Space Program (SHSSP 2014) learned how damaging solar weather could lead to the end of the world as we
know it, and discussed how to mitigate such an event. Over the course of five weeks of intensive lectures, workshops, and team
building exercises, participants from 10 countries also took on the task of producing a team White Paper entitled “Our Turbulent
Sun: Emerging tools for disaster management in the Global South.” The White Paper topic of a CME destroying satellites and
terrestrial infrastructure was the culmination of a comprehensive study of all aspects of space matters, and the participants took it
upon themselves to pursue this mission:
“To recommend economic, technological and cooperative tools for effective disaster management in response to extreme space
weather events in the context of the Global South.”
The problem does not exist only within our awareness of the threat; although increased solar weather observation and heliophysical modeling are certainly indispensable tools for understanding the probability and potential consequences of a CME. Instead,
the question is: How do we approach a problem that is so big? Small scale and localized events such as solar flare-induced power
blackouts, the occasional faulty satellite, and the temporary loss of high frequency radio communications provide only an inkling
of what could be the aftermath of a major CME directed at the Earth. The first observed solar storm occurred in 1859. Known as
the “Carrington event,” this storm also had the added effect of causing fires in newly established telegraph offices across the U.S.
at the time. With this in mind, we determined that a fitting approach to the problem was to focus firmly on the commercial risk. We
felt that an economically motivated society would be more likely to implement the strategies we recommended if we highlighted
losses that could be potentially reduced through mitigation and swiftly implemented recovery policies.
Our responsibility was to focus on the Global South; almost all the participants of the SHSSP were natives of the countries south of
or touching the Tropic of Cancer. These countries are not only linked by their geographic location. They are a unique combination
of developing and developed nations with integral centers of commerce, and they are increasingly important to world commodity
and energy production and use. The region encompasses some of the world’s fastest growing cities. The Global South nations also
play an important role in developing space technology outside of the traditional Western centers of Europe and America. This is why
ISU developed the Southern Hemisphere program – to bring together participants outside North America and Europe. Encompassing ISU’s “3 I” principles, our project was to be interdisciplinary, international, and intercultural. As a team, we worked diligently
to bring together our diverse skillsets. While the team included many with engineering backgrounds, and a large representation
from Chinese aerospace programs, our approach to the White Paper Project and recommendations reflect a more diverse group.
In particular, we leveraged the work of a previous ISU team project – The SolarMAX (ISU SSP 2013) Report – but extended and
focused our recommendations on disaster preparedness, mitigation, response, and recovery for the Global South.
RECOMMENDATIONS
To protect infrastructure and space systems for the nations of the Global South, effective strategies and tools must be harnessed to
meet the threat of extreme space weather. Our White Paper considered the current policies and coordinated efforts of governmental, regional, and global bodies. The recommendations made require closer cooperation among various organizations to support
disaster preparedness and response, and to provide access to resources and expertise. These organizations include UN-SPIDER,
the International Telecommunications Union (ITU), Committee on Earth Observation Satellites (CEOS), WMO, United Nations
Environment Programme (UNEP), Asia-Pacific Regional Space Agency Forum (APRSAF), and the International Red Cross and
Red Crescent Society.
Recommendation #1: Create a forum among risk assessment industry stakeholders and space weather experts to produce
financial risk analysis and impact mitigation plans.
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With increasing frequency, insurance and risk analysis experts are discussing the effects of space weather in terms of financial
losses to the world’s economy. Insurance policies generally exclude ‘Acts of God’. Nevertheless, the insurance companies’ exposure to losses in the event of damage or disruption to infrastructure can be significant. A report released in 2010 by Lloyd’s and
RAL Space stated that insurance companies should have financial reserves to cover the after effects of an extreme solar weather
event, which, in their estimation, could occur every 200 years. Our team’s proposed solution was that risk management industry
leaders, together with the space weather, disaster management, and international security experts, should develop a collaborative
forum to better identify and quantify risks from space weather damage in an interdisciplinary setting that combines business and
government. The insurance industry already uses large-scale probabilistic catastrophe risk assessments to manage trillions of
dollars in coverage around the world. This information could be shared in the proposed forum to stimulate modeling, planning,
and activity around a risk that all participants agree is very serious. The Lloyd’s suggestion, in conjunction with the scientific and

Space weather monitoring and situational awareness tools, as well as assets and data used in
recovery from disasters, are largely operated by states and organizations external to the Global
South. Despite this they form a crucial element of the response afforded by agencies and organizations within the region. There is currently very little international cooperation on established
plans for space-based disasters. As a result, there is a need to improve national and international
coordination frameworks, with particular attention to areas of preparedness and response within
the disaster management cycle.

The Disaster Management Cycle (Source: SHSSP14 (V. Udyawer))
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Illustration of backup system for cellular telecommunications towers (Source: SHSSP14 (R. Rodrigues))
disaster management modeling, could help planners to develop mitigation strategies. Recent publications by various insurance
companies, the World Economic Forum, and the Organisation for Economic Co-operation and Development (OECD) highlight
the need for more dialogue among the risk management, scientific modeling communities and international policy makers so that
the world can be better prepared for the impacts of a damaging solar storm.
Recommendation #2: Convene an international conference hosted by UN-SPIDER to develop an emergency response plan
for space weather events coordinated by national disaster management organizations.
The lack of international cooperation in disaster management in general is apparent, so a unified strategy could be coordinated
by UN-SPIDER to develop a space weather disaster management plan. UN-SPIDER’s aims are to provide access to space-based
information systems for disaster management and to coordinate communications between the disaster management and space
communities. One of their main missions is to build capacity in the disaster management communities and facilitate a multiorganizational framework, so there are many national and international disaster management organizations that already have
links to UN-SPIDER. We suggested the creation of an initial conference involving these groups to specifically develop disaster
responses in the event of a damaging CME. For nations and international organizations to respond effectively, a series of comprehensive plans and recommendations can then be drafted to set out priorities for nations to prepare themselves, and to define paths
for international communication and cooperation. Such a framework would assist nations and international disaster organizations
in defining preparedness through the development of more structured training, education, and enhanced coordination of govern-
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ment and military infrastructure with industry. It would be beneficial to have an international coordinated response, particularly
if communications between nations that are in conflict are damaged. There are documented situations where nations mistakenly
believed they were under military attack, and the loss of satellites and power grid infrastructure could easily be misinterpreted
and events could escalate if there has been no communications protocol dealing specifically with this type of disaster. A standard
protocol on how to access UN-SPIDER data during a disaster and a plan for non-space-based communication alternatives in the
event described should be developed.
Case Study 1
The Aegean Sea and Sea Empress Oil Spills
Two spills occurred under similar conditions; however, compared to the Aegean Sea spill (1992), the response to the Sea Empress
spill (1996) was much more rapid, which reduced the environmental impacts and clean-up costs, thanks to cooperation among
the United Kingdom, France, and the Netherlands under the Manche Plan – the mutual aid framework for search-and-rescue and
disaster management coordinated by the French and British governments.
Case Study 2
Earthquakes in Wenchuan (2008) and Yaan (2013) Provinces in The People’s Republic of China
There were five years between the two earthquakes, during which time the Chinese government developed new training protocols,
knowledge management systems, and both inter-province and international cooperation frameworks. There was a 74% overall
decrease in response times seen in the Yaan earthquakes for communications and power restoration, and in arrival times for rescue, medical, and psychological services. The notification turnaround time for essential public announcements decreased from 18
minutes to 53 seconds.
Recommendation #3: Install space weather sensors on all new geosynchronous communications satellites to monitor the
plasma environment.
Geosynchronous telecommunication satellite systems are integral to global commercial activities. Because these satellites lie
outside of the Earth’s protective magnetic field, they are extremely vulnerable to solar plasma, which can damage the sensitive onboard electronics. When an alert of potentially damaging solar events is issued, satellite operators have the option to temporarily
put the satellite into ‘hibernation’ mode, which can protect the delicate electronics. Currently, these warnings rely on generalized
solar observations, so a decision to shut down is not taken lightly since the loss of revenue can be significant. A better solution
for operators lies in their ability to make more informed decisions based on data collected from the satellite’s direct environment.
Our recommendation followed this idea, and we proposed that sensors to monitor the local plasma environment be installed on
new satellites that are built to be launched in GEO. This is currently not a widespread practice, but Lockheed Martin, National
Aeronautics and Space Administration (NASA), and ESA already use miniaturized space weather sensors on new satellites. The
commercial aspects of adding an extra payload to a launch would be offset by the operator’s ability to actively assess space weather,
thus reducing unnecessary hibernation events; the sharing of the information could be potentially rewarding financially because
of lower insurance costs.
Recommendation #4: Establish a regulatory approach to implement critical backup systems for terrestrial cellular telecommunication networks at national and regional levels in the Global South.
In an extreme space weather event, cellular telecommunication services are at serious risk of being lost through damage to terrestrial
and space-based systems. Lack of effective communications technology, including the loss of satellite phone capability, would
seriously affect disaster management. Cellular networks rely on the power grid and on time synchronization, usually achieved
via timing signals from satellites. To address both vulnerabilities, we point out that current practices using backup power systems
such as diesel generators and batteries would not be sustainable for an extended loss of grid power. While the Sun would be the
cause of the damage, it could also be the solution to the power problem through solar power. A solar power backup would be both
cost effective over time, and an important contingency plan. It would be particularly relevant to the countries of the Global South,
where the primary means of powering cell towers off-grid is by diesel generators, which need refueling and can be stolen.
For the provision of timing synchronization, there are two suggestions. First, multi-system receivers for timing signals should
be used. This would create redundancy in the possible sources of timing signals from PNT satellites, so that if the preferred PNT
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signal source fails because of a solar weather event, the tower can switch to a different system. Second, terrestrial atomic clocks
could be installed at crucial cell towers. The timing synchronization signal would be transmitted on the control channel, received
by other network installations, and transmitted again, synchronizing the network.
This plan needs to go beyond telecommunications companies and should be implemented as a matter of regulatory compliance
to meet the acute need for communications technology in case of emergencies. Other financial incentives for telecommunications
providers should be considered to cover the capital costs of these systems.
Recommendation 5: Integrate spatial data from various sources to provide valuable and actionable information to disaster
management teams in case of a space weather event.
GIS systems such as the free, open-source QGIS program are used to map potential disaster zones and provide before/after images
of the affected areas. Infrastructure and demographic data is seldom unified, and various data sources cannot be easily integrated.
Sometimes critical infrastructure data is not disclosed because it is considered proprietary or because there are security concerns.
While the use of QGIS is already established in disaster management, a unified approach is required. Our proposed solution would
use the ‘big data’ methodology, by integrating data from various sources. The sources we suggest include plugins from:
- a crowdsourcing approach for geographic information
- satellite and ground observations to continue monitoring the space environment
- the Defense Meteorological Satellite Program (DMSP), which can provide a blackout area map
- the Distributed Control Systems (DCS) and Supervisory Control and Data Acquisition (SCADA) systems, which remotely
monitor and control electric networks – in the event of a power failure, the data should be collected and fed into the GIS systems
- Unmanned Aerial Vehicles (UAV) or High Altitude Long Endurance (HALE) systems could be used to provide temporary local
Wi-Fi hotspots until communications can be reestablished. A successful implementation of such a system permits citizens to communicate urgent messages to disaster management teams and to feed information back into QGIS.
CONCLUSION
A damaging space weather event such as a CME would result in profound and widespread effects to global populations and
economies. The Global South is currently unprepared for such an event and is subject to increased vulnerability due to the regions
demographics, geography, and reliance on other nation’s space technologies. The five recommendations provided in the SHSSP
2014 White Paper Our Turbulent Sun offer an opportunity to ensure that the Global South is properly prepared to deal with the
next solar attack.
This threat to our civilization should not be a part of the overblown fantasies of apocalypse so prevalent in modern times. The
threat is real, and it will take forethought and considerable preparation to diminish the effects of the coming storm.
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Sierra Nevada Corporation Recognizes International
Space University’s 27th Space Studies Program
Sparks, Nev., Aug. 11, 2014 – Sierra Nevada Corporation’s (SNC) Space Systems would like to recognize and congratulate the substantial work and achievement of the graduating students of International Space University’s 27th Space Studies Program (SSP14). The
SSP14 was hosted in Montreal Canada by the École de technologie supérieure (ÉTS) and HEC Montréal from June to August 2014.
SNC was honored to be part of the evaluation process of the final team projects.
The International Space University (ISU) is a private non-profit institution. It specializes in providing graduate-level training to
the future leaders of the emerging global space community at its Central Campus in Strasbourg, France, and at locations around the
world. In its two-month Space Studies Program, ISU offers its students a unique Core Curriculum covering all disciplines related to
space programs and enterprises, space science, space engineering, systems engineering, space policy and law, business and management, and space and society. Since its founding in 1987, ISU has graduated more than 3,700 students from over 100 countries offering
studies in all aspects of space programs and enterprises.
“Judging by the quality of the projects and the students that attended SSP14, the future of our industry is in great hands,” said Mark
N. Sirangelo, corporate vice president of SNC’s Space Systems of his time in Montreal. “At SNC we understand the value of supporting
innovative universities such as ISU and being part of the global space community. So many of our exploration programs and technical
developments are multi-generational in nature and international in scope making it critical that through extraordinary programs such
as SSP, and through the highest quality institutions like ISU, we develop the next generation of scientists, engineers and explorers.”
SNC believes in the value of international relationships and has established cooperative agreements with the European Space Agency
(ESA), the German Aerospace Center (DLR), and most recently, the Japanese Aerospace Exploration Agency (JAXA). These agencies
collectively represent 21 spacefaring countries with a heritage of success that includes hundreds of missions and adds significantly
to SNC and specifically to its Dream Chaser® program, both in terms of opportunity and sustainability. SNC and these agencies will
cooperate to explore potential low-Earth orbit missions and in doing so emulate the very successful model of global cooperation set
by the International Space Station (ISS). The ISS brings together international flight crews, launch vehicles and launch operations,
training, engineering, research, and a vibrant international scientific research community. Through the diverse programs offered and
wide demographic reached, we believe that ISU can and will play a critical part in sustaining the international collaboration necessary
for  future success in space.
The ÉTS, founded in 1907, is part of the Université du Québec network and specializes in applied teaching and research in engineering. HEC Montréal is Canada’s oldest business school, and was the first business school in North America to receive the three
most prestigious accreditations in the field of management education: AACSB International, AMBA, and EQUIS. The 2014 session
will mark the third time that the ISU has convened a Space Studies Program in Canada. Montréal is home to a large number of spacerelated industrial and educational institutions as well as the Canadian Space Agency.
About Sierra Nevada Corporation’s Space Systems. Sierra Nevada Corporation’s Space Systems business area based in Louisville,
Colorado, designs and manufactures advanced spacecraft, space vehicles, rocket motors and spacecraft subsystems and components
for the U.S. Government, commercial customers, as well as for the international market. SNC’s Space Systems has more than 25 years
of space heritage and has participated in over 400 successful space missions through the delivery of over 4,000 systems, subsystems
and components. During its history, SNC’s Space Systems has concluded over 70 programs for NASA and over 50 other clients. For
more information about SNC’s Space Systems visit www.sncspace.com and follow us at Facebook.com/SNCSpaceSystems. (Media
Contact: SNCDreamChaser@sncorp.com or Krystal Scordo at 720-407-3192)
About Sierra Nevada Corporation. Sierra Nevada Corporation (SNC), headquartered in Sparks, Nevada, is one of America’s
fastest growing private companies based on its significant expansion and reputation for rapid, innovative, and agile technology solutions in electronics, aerospace, avionics, space, propulsion, micro-satellite, aircraft, communications systems and solar energy. Under
the leadership of CEO Fatih Ozmen and President Eren Ozmen, SNC has a workforce of over 3,000 personnel in 31 locations in 17
states. SNC’s six unique business areas are dedicated to providing leading-edge solutions to SNC’s dynamic customer base.
SNC is also the Top Woman-Owned Federal Contractor in the United States. Over the last 30 years under the Ozmen’s leadership, SNC has remained focused on providing its customers the very best in diversified technologies to meet their needs and has a
strong and proven track record of success. The company continues to focus its growth also on the commercial sector through internal
advancements in dual-use applications and outside acquisitions, including the emerging markets of renewable energy, telemedicine,
nanotechnology, cyber and net-centric operations. For more information on SNC visit www.sncorp.com and follow us at Facebook/
Sierra Nevada Corporation. (Media Contact: SNCDreamChaser@sncorp.com or Michelle Erlach at 775-849-6027)
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STUDENT CANSAT COMPETITION

Turkish Team Takes First Place Prize at 10th
Student CanSat Competition
Photo Source: Jamie Hartman, Naval Research Laboratory
College students from the United States, Canada, Mexico, Guatemala, India, Turkey, Italy, and United Kingdom gathered
June 13-15 in Abilene and Burkett, Texas, to compete in the annual Student CanSat Competition. In order to experience a
hands-on aerospace program at an affordable cost, each team had to build and launch an autonomous CanSat payload via
rocket to an altitude of 700 meters. The payload, weighing between 690-710 grams was required to carry one large raw hen’s
egg intact from launch to landing, simulating delicate instrumentation.
The 2014 mission simulated a sensor payload traveling through a planetary atmosphere sampling the atmospheric composition during descent. The CanSat system was composed of two primary components, a science payload and a re-entry container
to protect the payload during ascent, “near-apogee” deployment, and initial re-entry/descent. The payload was required to
send telemetry during descent without the use of any batteries, challenging the teams to incorporate solar power cells.
The competition is purposely designed to reflect key aspects of real world missions, including telemetry requirements,
budget restrictions, communications, and autonomous operations. The goal is for all teams to experience, on a small scale,
a typical aerospace program from preliminary design review to post-mission debrief. Teams are scored throughout the competition on deliverables such as schedules, design reviews, and demonstration flights.
Istanbul Technical University from Turkey took first place with the highest overall score, followed closely by SRM University from Chennai, India, in second place. The University of Alabama in Huntsville came in third, followed by Ryerson
University from Toronto, Canada, and Tarleton State University from Stephenville, Texas, as the fourth and fifth place winners.
This year’s competition was supported by the American Astronautical Society, the American Institute of Astronautics and
Aeronautics, Jet Propulsion Laboratory, Naval Research Laboratory, NASA Goddard Space Flight Center, Kratos, Praxis,
and the AIAA Space Operations & Support Technical Committee. Planning for next year’s competition will start soon, with
new mission requirements. See additional photographs of this and past year’s events at www.cansatcompetition.com New
corporate sponsors are welcome to support the 2015 Competition. Contact the AAS Business Office at 703-866-0020.

Launch site at Burkett Ranch
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Last minute preparations

Following a descending payload

Payload and intact egg after recovery

Gathering for award presentations

First place winner - Team ARISAT from Istanbul Technical University
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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
Welcome to Campus - Chan Auditorium
Dr. Robert Altenkirch, President, The University of Alabama in Huntsville
Remarks by AAS President
Lyn Wigbels, President, RWI International Consulting Services
Marshall Space Flight Center Update
Patrick Scheuermann, Director, NASA Marshall Space Flight Center
Introduction by Presenting Sponsor
Charlie Precourt, Vice President and 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 and 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 and Delta Program, ULA
- Mark Becnel, President, RadioBro Corporation
Break
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 and 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
- John Horack, Vice President, Space Systems Group, Teledyne Brown Engineering
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 and 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
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 and 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 and Security
- Jim Crocker, Vice President and 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
Special Guest:  TBD

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
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 and Evolution Office, SLS Program,
     NASA MSFC
Panelists:
- EM1/EM2: Marshall Smith, Deputy Director, Cross-Program Systems Integration, Exploration Systems
  Development, NASA HQ
- Mike Hawes, Vice President and Orion Program Manager, Lockheed Martin Space Systems Company
- Virginia Barnes, Vice President and Program Manager, Space Launch System, Exploration Launch
  Systems, Boeing
- ARM: Steve Stich, Deputy Director, Engineering, NASA JSC
- Mars: Bret Drake, Lead, Mission Planning and Analysis, Exploration Missions & Systems Office,
  NASA JSC
Break
Advanced Propulsion Technologies
Moderator: Mike Griffin, Chairman and 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 and CEO, Ad Astra Rocket Company
- Mark Lewis, Scram Jet Hypersonic Propulsion, Institute for Defense Analysis
Washington D.C. Perspectives on Exploration
Kate Kronmiller, Orbital Sciences Corporation
Luncheon - University Center, Exhibit Hall - sponsored by Lockheed Martin
Guest Speaker: William Gerstenmaier, Associate Administrator, Human Exploration and Operations Mission
Directorate, NASA Headquarters  invited
Announcement of Student Poster Awards
Adjourn

WERNHER VON BRAUN MEMORIAL DINNER
- New 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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TECHNICAL CONFERENCE

ABSTRACT DEADLINE: September 3, 2014

38th Annual AAS Guidance and Control Conference
Beaver Run Resort ♦ Williamsburg, Virginia
Friday, January 30 - Wednesday, February 4, 2015
The 38th Annual AAS Guidance and Control Conference will host topics which cover the entire lifecycle of
GN&C for spacecraft and sensors. Advances in GN&C Hardware and Software will continue as two separate
sessions and will examine the current state-of-the-art and the future of GN&C.
Several upcoming missions require a low thrust and a high total delta-V capability, so one key focus area for
this year’s conference will cover the hardware and mission planning aspects of low thrust and will include dedicated sessions on Low Thrust Mission Planning and In Space Propulsion Innovations. The community has also
seen a growth in missions that require the ability to navigate relative to another body and will have a session
which focuses on Small Body Proximity Operations and a more general session which covers the other aspects
of Proximity Operations, including Entry, Descent, and Landing.
The conference will have a session which focuses on our community’s growing interest and understanding of
Space Debris. As our community has also seen pressure to reduce total costs in part by reducing spacecraft
and component masses, a forward looking session will cover Nanotechnology. The conference will look outward to future years with a dedicated session which covers Roadmaps and Far Future Missions.
Continuing our tradition of welcoming those new to the industry and based on the stellar presentations over
the last two years, Student Innovations in GN&C will feature a student competition with scholarship prizes.
Wrapping up the conference will be Recent Experiences, a traditional session with candid revelations of the
successes and failures, trials, and tribulations encountered by your colleagues in the space industry.
The conference will again have two Classified Sessions on Advances in GN&C and Recent Experiences at the
beginning of the conference for participants who have proper clearances. This session offers a unique opportunity to share and network at a level not usually available to many in our GN&C community. Monday evening the
conference will host a networking opportunity. Family events include the perennial favorite Technical Exhibits
and buffet on Saturday night. This is a great opportunity to socialize with friends and colleagues. Our diverse
attendance and agenda offers interaction with industry, government, and academia personnel and state-of-theart technology.
Both new and veteran conference attendees will appreciate the expanded technical content featured this year.
The daily Poster Session will be expanded to include stand-alone posters.
Abstracts are due by September 3, 2014. If you would like to be an author, please visit the GN&C Conference web site at http://www.aas-rocky-mountain-section.org/ or contact the local national chairs listed in the
brochure at http://tinyurl.com/k8h342k

Join AAS or renew or update your AAS membership
online at http://www.astronautical.org/
16
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FLY HIGH WITH UMAINE AEROSPACE ENGINEERING
Study aerospace engineering online starting this fall with
MEE 445 Aeronautics

Take UMaine aerospace courses from anywhere -

work or home. All required courses are offered online and each lecture is
recorded for reviewing anytime, at your convenience.
MEE 445 is an introduction to dynamics and performance of
aircraft flight. Topics include aerodynamics, wing theory,
torques, stability and trim, propulsion, actuation and control.

Start your online aerospace education today
- Take MEE 445 and explore aerospace engineering
Take MEE 445 for credit and make it count towards either a
Concentration in Aerospace Engineering or towards a
Professional Science Masters in Engineering & Business –
Aerospace Engineering track

Your aerospace future is just one click away

Sign up for online aerospace education today through the
University of Maine and open doors to exciting, state-of-the-art
opportunities working in aircraft, unmanned vehicles, robots, satellites,
launch vehicles, helicopters, marine systems and more!

engineering.umaine.edu/aero
SPACE TIMES • May/June 2014

The University of Maine is an equal opportunity/
affirmative action institution.
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BOOK REVIEWS

Innovation the NASA Way: Harnessing the Power
of Your Organization for Breakthrough Success
Reviewed by Rick W. Sturdevant
Innovation the NASA Way: Harnessing
the Power of Your Organization for
Breakthrough Success by Rod Pyle.
New York: McGraw-Hill Education,
2014. 278 pages. ISBN 978-007182913-7. US $35.00 (hardback,
index).
At a time when the NASA has no
human spaceflight capability of its own
and faces critics who question why it
continues to exist at all, a new book by
Rod Pyle looks back on more than a
half century of amazing, cutting-edge
achievements by that organization. A
space-savvy author, speaker, and video
producer who conducted leadership
training for senior executives at
Johnson Space Center, Pyle seeks to
explicate the traits that made NASA
so innovative across five decades.
Regardless of one’s perception of
today’s NASA bureaucracy, the
historical record practically compels
agreement with former NASA deputy
administrator Lori Garver’s statement
in the book’s foreword that NASA’s
primary societal value has been as an
engine of innovation.
Through seventeen examples –
ranging from the X-15 and space
shuttle, to humans on the Moon
and robotic exploration of Mars, to
development of incredibly large rocket
engines, to interstellar flight and more –
Innovation the NASA Way anecdotally
surveys how the agency overcame a
host of technical, financial, managerial,
and other obstacles to achieve success.
Pyle retells stories already familiar to
most readers, but his whimsical style
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brings a refreshing edge to each of
them. For those who might not have
the inclination or time to read his book
cover to cover, he begins each chapter
with a bulleted list of “challenges”
and ends each with a comparable list
of “innovations.” Within the narrative
portion of each chapter, he sandwiches
text boxes titled “challenge” or
“solution.” Skimming those boxes
might yield the essence of what Pyle
seeks to convey, but savoring the
narrative delivers the rich, historical
context.
Beyond anecdotes from separate
projects or programs, Pyle seeks
to identify and explain processes,
procedures, and principles that fueled
NASA’s innovation over time. He
points, for example, to the “Kranz
Dictum” in the wake of the Apollo
1 fire and how that tragedy led, at
least for the duration of the Apollo
Program, to focusing on toughness and
competence. From other examples,

we learn that innovation is sometimes
proactive, sometimes reactive –
sometimes
complex,
sometimes
simple. Ultimately, we learn that
boldness, daring, and a large measure
of passion drive innovation, causing it
to prosper. We also perceive, however,
that fiscal constraints render innovation
more prized during the early phases
of a project and more complex once
that project is approved and given a
budget. Mindful of this, Pyle echoes to
eloquence of NASA’s Jakob van Zyl,
who urged his colleagues to first think
without constraint about a project, then
figure out how to make it affordable.
Innovation the NASA Way offers
much to a diverse audience. From
STEM students, whether in high school
or college, its emphasis on thinking
“beyond the box” opens futuristic
horizons. Pyle’s book reminds
seasoned, perhaps even wizened,
applied scientists and engineers that
an innovative mindset can highlight
refreshing possibilities. For managerial
types and others who think NASA has
lost its way, Pyle provides insights for
the agency’s revitalization. Finally, for
entrepreneurs in promising startups
or struggling establishments, he has
extracted useful hints about how they
might strengthen their endeavors and
improve their chances for success.
Dr. Rick W. Sturdevant is an AAS
Fellow and deputy director of history
for Air Force Space Command at
Peterson AFB in Colorado Springs,
CO.
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Dreams of Other Worlds: The Amazing
Story of Unmanned Space Exploration
Reviewed by Matt Bille
Dreams of Other Worlds: The Amazing Story
of Unmanned Space Exploration by Chris
Impey and Holly Henry. Princeton, New
Jersey: Princeton University Press, 2012. 472
pages. ISBM 9780691147536. US $35.00
(hardback, illustrations).
This book is a thoroughly researched
chronicle of ten robotic missions, with an
overview of the entire field of non-piloted
exploration – the Notes and Bibliography
together are 72 pages. If it meanders a bit, it
succeeds at the most important task – showing readers just how remarkable our robotic
missions are and what they have taught us.
We begin with the Greek Anaxagoras,
whose pioneering description of a natural
physical universe which coalesced out of a
cloud of formless matter was pretty amazing
for its time. Even other Greeks, like Plato,
found the dethroning of Earth as the center
of all things too much to handle, though there
were some overlapping thoughts in Eastern
traditions. The notion was established after
the Copernican revolution two thousand
years later. If there were other worlds, then,
inhabited or otherwise, we should explore
them, and they did, in fiction as well as
relatively scientific speculations, until 1957
when it suddenly appeared practical to send,
if not astronauts, then machines sailing away
from Earth.
That foundation established, the authors
eschew a strictly chronological approach and
present two Martian missions, Viking and
Mars Exploration Rovers, first, followed by
the probes Voyager and Cassini, the cometsampling Stardust, and SOHO, a mission to
study our home star. They break way from
voyages to specific destinations to cover
Hipparcos, the Spitzer telescope, Chandra,
the Hubble telescope, and the Big Bang
explorer WMAP.
A reader may quibble with the selection
of missions. Skipping over lunar probes is
understandable for a book devoted to regions
beyond: however, there are no Venusian
probes, for example, and, more surprisingly,
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no Soviet/Russian examples. The European
Space Agency has two representatives, Hipparcos, a 1989 mission dedicated to astrometry (distances, locations, and movements of
the stars) and Planck, along with one joint
mission (Cassini-Huygens). The authors do
a good job, however, of featuring all types
of missions: planetary observer, rover, deep
space, and astronomical.
All the chapters on individual missions
are good, and the authors seem to know all
about them. Who knew 1,500 papers were
published so far on the Cassini results? I have
a quibble on that chapter, though – drawing a
contract to the size of Cassini, the book says
NASA’s “Faster, Better, Cheaper” initiative
“launched 150 payloads at an average cost of
$100 million per mission, with a failure rate
of less than 10 percent.” The implication is
that there were 150 spacecraft, but there were
16, 10 of which accomplished their missions,
so the numbers here are puzzling.
That brings us to another feature of this
book – the tendency to stray from the main
narratives in each chapter to explore topics
as varied as extremophiles and the history of
X-rays. While I enjoy this kind of digression
when there’s a connection, not all readers
may agree.
The explanations of spacecraft design,
function, and results are succinct and welldone. Clearly the authors understand the technical side and have the ability to condense it in
terms understandable to the interested public.
Impey is a professor of astronomy, Henry a
professor of English, and the combination of
their expertise works very well. They bring
in unusual perspectives. Elizabeth Kessler, an
art historian, has some interesting points on
the appeal of Hubble images, comparing them
to paintings of the American West. Portraits
of pioneers like Edwin Hubble, compared
to a master steering his ship as he steers his
telescope to explore the galaxy, and more
recent scientists and engineers, add a human
dimension as do asides like the influence of
Star Trek.
The real stars of this book, though, remain

the spacecraft. We learn that a major feat of
Stardust, most famous for gathering samples
of comet Wild 2, was keeping the comet in
the camera frame at 13,000 mph, long enough
to take 72 historic images. We learn that Hipparcos picked up the telltale star-dimming
signature of a huge exoplanet four years before the first official exoplanet announcement,
but the data wasn’t being looked at with such
a signature in mind.
Finally, the authors look ahead. They describe the hoped-for advances from the James
Webb Space Telescope and the possibilities of
“follow the water” missions and the further
probing of Mars. This chapter is virtually all
NASA. While the authors mention policy and
budget issues, this chapter seems a bit incomplete without mention of the constriction of
the NASA planetary exploration budget and
the increasing cost of the JWST.
A color plate selection of 24 images adds
to the book’s appeal, as do well-selected
images in the text. The references will make
even the most detail-minded reader happy,
and the index is good as well.
This is, in short, a very valuable book, well
written and well documented. The selection
of missions can be debated, but not the quality
of the coverage of those that did make it in.
This is a must-have for anyone interested in
the robotic exploration of space, both close
up and from astronomical distances. It will be
valuable for a long time to come, and I hope
there’s a sequel.
Matt Bille is a former Air Force officer,
now a freelance science writer and historian in Colorado Springs, Colorado. He
coauthored the NASA-sponsored history The First Space Race: Launching
the World’s First Satellites (Texas A&M,
2004). Reach him through his website att
www.mattwriter.com

19

AAS 60TH ANNIVERSARY CELEBRATION

Snapshots of the AAS 60th Anniversary Celebration
(Photos courtesy of Ann-Marie VanTassell)
We greatly appreciate the support of
the following sponsors who made this
event possible.
DIAMOND
Lockheed Martin
Northrop Grumman
SILVER
Ball Aerospace & Technologies Corp.
Orbital Sciences Corporation
The Aerospace Corporation
United Launch Alliance
BRONZE
Aerospace Industries Association
Fish & Richardson, P.C.
JHU/Applied Physics Laboratory
SpaceX
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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.






Membership Type

Membership Application

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

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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.

Payment Method
Check

VISA

AMEX

MasterCard

___________________________________

Credit Card Number

____________________________________
Expiration Date

____________________________________
Signature

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

AAS Events Schedule

AAS Corporate Members

September 18, 2014
Google Hangout, Worldwide
Overcoming Extreme Weather - Informing a Weather-Ready Nation
www.astronautical.org

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 Texas at Austin
Virginia Commercial Space Flight Authority /
Mid-Atlantic Regional Spaceport
Women in Aerospace

September 29-October 3, 2014
International Astronautical Congress
Metro Toronto Convention Centre
Toronto, Canada
www.iac2014.org
October 27-29, 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, CO
www.aas-rocky-mountain-section.org
March 10-12, 2015
Robert H. Goddard Memorial Symposium
Greenbelt Marriott
Greenbelt, Maryland
www.astronautical.org
June 8-10, 2015
Workshop on Satellite Constellations and Formation Flying
Delft, The Netherlands
www.iwscff2015.com/78048
June 12-14, 2015
Student CanSat Competition
Abilene and Burkett, Texas
www.astronautical.org
July 7-9, 2015
4th Annual International Space Station (ISS)
Research and Development Conference
Boston Marriott Copley Place
Boston, Massachusetts
www.astronautical.org
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Thank you for your continued support!
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