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The Association
The Association of Space Explorers (ASE) is the
international professional and educational
association of men and women who have flown in
Earth orbit. Since 1985, over 400 flown astronauts
and cosmonauts from 38 nations have joined ASE to
work together on programs and activities of common
interest. ASE activities are conducted under the
auspices of four regional chapters in Asia, Europe,
Russia and the United States with overall guidance
by the international Executive Committee.

ASE Membership
Membership in the organization is open to any person who
has completed at least one orbit of the Earth in space (as
defined by the FAI) in a spacecraft.
ASE is represented by over 400 space fliers from 38
different countries, including Afghanistan, Austria,
Belgium, Brazil, Bulgaria, Canada, China, Costa Rica,
Cuba, Czech Republic, Denmark, France, Germany,
Hungary, India, Israel, Italy, Japan, Kazakhstan, Malaysia,
Mexico, Mongolia, Netherlands, Poland, Romania, Russia,
Saudi Arabia, Slovakia, South Africa, South Korea, Spain,
Sweden, Switzerland, Syria, Ukraine, United Kingdom,
United States and Vietnam.

Delivering the Astronaut Perspective

Our Vision
» A world where living, working, and exploring in space will be as familiar to
humanity as life on our home planet.

Our Mission
» to promote the global benefits of space science, exploration and international cooperation;
» to educate and inspire future generations, and;
» to foster better stewardship of our home planet.

STEM Education, Outreach & Public Awareness
A key component of ASE’s mission is to enable and grow a technically knowledgeable and proficient future
workforce, which is part of an international education imperative to ensure our global future economic and
scientific prosperity. As part of ASE’s general outreach efforts, our astronaut and cosmonaut members visit
schools, universities and youth groups world-wide, and interact with thousands of teachers, parents and students
each year. ASE continuously explores creative ways to engage and inspire the next generation of scientists,
astronauts and engineers.

AstroSat Challenge
In 2018, ASE continued its partnership
with Ardusat, Inc., Spire and Northrop
Grumman Corporation to provide
exciting and unique opportunities for
high-school aged teams to conduct
their own real research experiment in
Earth orbit on board a real satellite.
Participants engage with focused online
course content, and design and build
their own programs to monitor any of the
20 sensors onboard, using a variety of
real-time, online resources. This unique
program is intended to drive students
toward STEM education and careers, and
to give them hands-on, project-based
learning experience in multiple formats
– in the classroom, through independent
study, or via science clubs and other
after-school activities.

“This experiment has shown the students that ... as
long as they have vision and determination, they can
achieve great things.”
NCC Mathematics and Computer Club Co-Advisor

AstroSchool

70+ teachers, 20,000 students served in 2018!

In 2018, ASE-USA partnered with
BecauseLearning!
to
present
“AstroSchool,” training teachers to
effectively bring STEM technology into
their curricula.
Participating teachers receive weekly
lessons exploring new ways to improve
their STEM teaching skills, including
instruction from experienced STEM
teachers, interaction with other
educators, and exposure to some of
the latest classroom technologies.
Teachers who complete the monthlong AstroSchool earn a certificate
demonstrating
their
professional
development.

ISS Crew Fund Scholarships
ASE Europe, with financial support from the ISS Crew
Fund enabled three young space professionals to
attend the high-level International Programme/Project
Management Committee’s (IPMC) workshop, organised
by the International Astronautical Federation (IAF) in
the framework of the 2018 International Astronautical
Congress (IAC) in Bremen.
The ASE delegates Lilli Bullinger, Sharzad Hosseini, and
Praskovia Milova covered different space topics in the
workshop groups.

ISU Master’s Thesis Award
In 2018, ASE - Europe selected Michelle Noguez Ceron
and her paper on Robotic Surgery in Space as the Best
Human Spaceflight-related thesis at the ISU SSP 2018.
ESA Astronaut and ISU faculty member Reinhold Ewald
personally presented the award on behalf of ASE.
Ewald encouraged Michelle and the other MSS 2018
graduates to continue in their efforts to advance space
technology and research for the exploration of the solar
system by making space missions safer and more feasible.

ASE Community Days
At each Planetary Congress, ASE members dedicate
a full day for outreach with the local and national
communities in the country where the Congress
is being hosted. The astronauts and cosmonauts
reach thousands of students, teachers, parents,
and members of the general public to inspire
and promote education in science, technology,
engineering and mathematics.

ASE Expedition Intern
ASE hosted Evelien Claassen of the Amsterdam
University of Applied Sciences as an Expedition
Intern in 2018. ASE members also supported
Evelien as she completed her intern thesis on the
role aviators and aviation play in inspiring people to
do great things in science, space and engineering.

Public Policy Resource
ASE maintains a commitment to fostering international cooperation in space exploration. Space exploration is a
technology-intensive and financially expensive activity, and ASE members understand that when many countries
jointly invest their resources and ingenuity in common undertakings, all stand to benefit. Chief among ASE’s
activities in this area are professional exchanges and facilities visits among astronauts of different national space
programs, sponsorship of international dialogue on space rescue and operational compatibility, and a series of
high level invitational discussions which have resulted in new opportunities for cooperation in the changing
global political environment.

ASE Near Earth Objects Committee
Human society faces a long-term hazard from asteroid
and comet impacts on Earth. The chances are 100%
that our planet will be struck again by a large nearEarth object (NEO), and we have discovered only
a tiny fraction of the million or so objects capable
of destroying a city. Recognizing the threat posed
by hazardous NEOs, the ASE, as an international
association of influential space fliers, is active in
promoting global discussions aimed at a near-term
capability to prevent a future damaging impact.
The Association formed its Committee on NEOs at its Congress in Salt Lake City in October 2005. The
Committee is charged with bringing to the attention of world leaders and key international institutions
the threat of asteroid impacts to life on Earth. In an Open Letter of October 14, 2005, the ASE said, in
part:
“Due to advances in both the discovery of these objects and in space technology we are
aware of the unique fact that these infrequent cosmic collisions are, using advanced
space technology, both predictable and preventable. This distinctive and providential
characteristic of NEO impacts allows the prevention of these largest of natural
disasters, if, and only if, national governments and relevant international institutions
understand these inevitable events and act together to prevent their occurrence.”
In response to ASE’s ground-breaking report and recommendations in
“Asteroid Threats: A Call for Global Response,” the UN established two
working groups to address the near earth object hazard: the International
Asteroid Warning Network (IAWN), and the Space Missions Planning
Advisory Group (SMPAG). The ASE NEO Committee is an observer to these
groups and when practical sends a representative to attend SMPAG and
IAWN meetings. The ASE NEO Committee Chair also periodically attends
the NASA-sponsored Small Bodies Assessment Group, which advises NASA
on research and technology priorities for small body exploration missions
and observations.

Longitudinal Surveillance of Astronaut &
Cosmonaut Health
At the XXXI Congress in Belarus, the ASE
unanimously approved a General Statement
regarding the collection and analyses of
human physiological data important to space
exploration – to safely leaving Low Earth
Orbit (LEO) or to extending LEO mission
duration (see Appendix II)

“Obtaining
and
understanding
the long term effects of the space
environment on retired astronauts
and cosmonauts is critical to
protecting the crewmembers who
will participate in future exploration
missions, and could be critical to
mission success.”

Space Traffic Management & Orbital
Debris Mitigation
In 2018, the ASE unanimously approved a
General Statement urging the international
spacefaring nations to rapidly develop
policies, technologies, protocols and/or
treaties on Space Traffic Management (STM)
in Low Earth Orbit (LEO) that would assess
impact risk from space debris objects (see
Appendix III)

United Nations / COPUOS
In February, 2018, ASE was represented at
the 56th Session of the Scientific & Technical
Subcommittee of the UN Committee on
Peaceful Uses of Outer Space (COPUOS)
with continued engagement on near earth
objects and space traffic management &
orbital debris mitigation. ASE-USA also
contributed to the development of the US
Implementation of the UN COPUOS Draft
Guidelines for the Long Term Sustainability
of Space Activities.

“As a first step towards clearing
space in the future, international
procedures should be developed for
classifying identified tracked space
debris objects, both registered and
unregistered, as space debris and
for establishing a unified catalog of
space debris objects.”

Forums for Information Exchange
As the only professional association for astronauts, ASE supports the advancement of space exploration by
providing opportunities for communication among space professionals at the international level. The Association
has worked closely with other international professional space organizations to expand and invigorate
international dialogue on such issues as asteroid impact threats and hazards as well as international cooperation
and on-orbit compatibility, crew safety, human performance and rescue. ASE regularly sponsors international
discussions among astronauts on space flight operations.

ASE Planetary Congress
The week-long Planetary Congress includes technical sessions
featuring updates on human activities in space and briefings
on future plans for low earth orbit and beyond. The attending
astronauts and cosmonauts also dedicate time throughout the
week, particularly on Community Day, to meet with and inspire
young of scientists, engineers and explorers all over the host
country.
Eighty astronauts and cosmonauts from 16 nations gathered
September 9-16 in Minsk, Belarus for the XXXI Planetary Congress
of the Association of Space Explorers.
Hosted by cosmonaut Vladimir Kovalyonok
and organized by the National Academy of
Sciences of Belarus under the patronage of
the Republic of Belarus, the theme of the
Congress was “Creating the Future of Space.”
The XXXI
Congress featured technical
sessions with reports by
crewmembers
of recent expeditions to the International
Space Station, future plans for exploration of
the Moon and Mars, updates on the results
of science and research being conducted
in space, and discussions on emerging
commercial human space transportation
capabilities.
On the traditional Congress Community
Day, astronauts and cosmonauts travelled to
53 different schools, universities, scientific
institutions and factories in Minsk and the
surrounding areas to visit with over three
thousand students, teachers and community
leaders. (see Appendix I)

International Astronautical Federation
In 2018, ASE co-hosted and organized a
Global Networking Forum astronaut panel
at the International Astronautical Congress
in Bremen, Germany. ASE members also
participated as members of the IAF Human
Spaceflight Committee - organized astronaut
technical session on Astronaut Training,
Accommodations and Operations in Space.
ASE members met with students and young
space professionals during IAC Public Day
activities.

Transformers Space
ASE, in partnership with the AIAA and The
Washington Post presented “Transformers
Space” in September, 2018, bringing
together scientists, government officials,
astronauts and other leaders in the space
industry to examine developments in
research, technology, propulsion, design and
mission planning.

International Space Medicine Summit
ASE members and staff participated as
panelists at the 2018 Annual International
Space Medicine Summit at the Rice
University’s Baker Institute in Houston,
Texas. The Summit brings together leading
physicians, space biomedical scientists,
engineers, astronauts, cosmonauts and
educators from all the spacefaring nations
to discuss and identify important space
medicine research goals as well as ways
to enhance international cooperation and

collaborative research in space.
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XXXI ASE Planetary Congress

Appendix I

Eighty astronauts and cosmonauts from 16 nations
gathered September 9-16 in Minsk, Belarus for the
XXXI Planetary Congress of the Association of Space
Explorers. Hosted by cosmonaut Vladimir Kovalyonok
and organized by the National Academy of Sciences
of Belarus under the patronage of the Republic of
Belarus, the theme of the Congress was “Creating the
Future of Space.”
The Opening Ceremony of the XXXI Congress took
place Monday, September 10 at the Belarus National
Exhibition Hall. President Alexander Lukashenko welcomed the fliers, spouses and distinguished
guests on behalf of the Republic of Belarus. He recognized the recent and growing successes of
Belarus in developing space sectors and technologies and stated that only through cooperation
and mutual trust can we advance our mission of cooperative space exploration. In her response,
ASE President Dr. Bonnie Dunbar thanked the president for the warm hospitality of the Belarusian
people and for the excellent organization of the Congress; she also reviewed ASE’s plans for the
upcoming week in Minsk and expressed her hope that the Congress would inspire Belarusian
students to create their own futures in space. Dunbar concluded her remarks by remembering the
many contributions of the eight recently deceased astronauts and cosmonauts and called for a
moment of silence in their memory. The attendees then received a prerecorded greeting from the
crew onboard the International Space Station.
After a light lunch at the National Exhibition
Hall, the fliers reconvened for the Theme
Session, chaired by Russian cosmonaut Oleg
Novitskii and Vice Chairman of the National
Academy of Sciences of Belarus Sergei Kilin.
Kilin presented an overview of Belarusian
activities in space and emphasized the
importance of inspiring the next generation
of explorers by creating the motivation for
future exploration. The session concluded
with a panel discussion featuring NASA astronaut Jeff Hoffman, Russian cosmonauts Sergei
Krikalev and Viktor Savinykh, and Chinese astronaut Yang Liwei discussing a wide range of questions
investigating the human challenges of lunar, Martian and deep space exploration
The first technical session was chaired by NASA
astronaut Kate Rubins and Russian cosmonaut
Yuri Usachev and featured crew reports on recent
flights to the International Space Station. Italian
astronaut Paolo Nespoli recapped his flight with
Expedition 53 and presented a thoughtful video
from recent ISS commander Randy Bresnik. Russian
cosmonaut Anton Shkaplerov followed and shared
his experiences from ISS Expedition 54/55. To
conclude the session co-chair Kate Rubins led a
panel discussion to answer questions from the
audience.

On Tuesday morning the delegates visited the
Victory Monument, which commemorates the
Soviet Army soldiers and Belarusian partisans
who perished in World War II, after which they
moved a short distance to the National Academy
of Sciences of Belarus for a two-part technical
session on Future Plans for Exploration, cochaired by ESA astronaut Gerhard Thiele and
Russian cosmonaut Pavel Vinogradov.
In the first session of the day, Chinese astronaut
Yang Liwei reported on future Chinese plans for
exploration and presented a video about the Chinese Tiangong-2 space station, which is he stated
was expected to be finished in 2022. Russian cosmonaut Sergei Krikalev followed with a discussion
of the future goals of international human space exploration and presented the pros and cons of
prioritizing lunar versus Martian exploration.
After lunch, NASA astronaut Kate Rubins opened
the second session with a discussion of future U.S.
programs and goals, she reported on the status of
the commercial crew program, and also described
her on-orbit successes with DNA sequencing
and microbial sampling on the International
Space Station. The session concluded with ESA
representative Shahrzad Hosseini’s report on future
European plans for exploration. She discussed the
“Moon Village”, an ESA-supported effort to develop
collaborative lunar access capabilities and a global
roadmap for lunar utilization and exploitation.
Wednesday was the traditional Congress Community
Day, and the astronauts and cosmonauts travelled to
53 different schools, universities, scientific institutions
and factories to visit with over three thousand students,
teachers and community leaders.
On Thursday, the fliers assembled in the Congress Hall
in the President Hotel for the final technical session of
the Congress. Co-chairs ESA astronaut Michel Tognini
and Vice-Chairman of the National Academy Science
of Belarus (NASB) Sergei Kilin welcomed the audience,
which included members of the public. Tognini opened
the session with a presentation and video about the Moon Village, then discussed Europe’s
near-term plans and prospects for returning to the Moon. He then introduced NASA astronaut
Jeff Hoffman for his presentation on the Mars Oxygen In-Situ-Resource-Utilization Experiment
(MOXIE), a joint effort between Massachusetts Institute of Technology (MIT) and the Jet
Propulsion Laboratory (JPL), scheduled to launch with the Mars 2020 Rover.
Russian cosmonaut Alexander Kaleri followed with a update on the two-orbit rendezvous, the

fastest approach of a spacecraft with the International
Space Station. He described the recent Russia launch of a
Progress cargo vehicle, which rendezvoused with the ISS
within four hours. Kaleri was followed by a presentation
from the General Director of Peleng and 2018 ASE Crystal
Helmet awardee Vladimir Pokryshkin, who described his
company’s work in the development of Belarus satellite
payloads and subsystems.
Vladimir Kulchitsky from the NASB followed with a
presentation on tumor cells and electronic microgravity.
Oleg Penyazkov, also from the NASB, discussed the need to continue to explore and utilize space,
and the Belarusian vision for space and space transportation such as plasma accelerators.
Following the technical session, fliers and spouses
traveled to the nearby town of Niazvizh to visit the
Niazvizh Castle. Thursday evening, the NASB hosted a
Gala Reception at the Diplomatic Service Hall.
Friday morning, the fliers gathered for their respective
regional chapter meetings. Following the regional
business meetings, the delegates regrouped for the
General Assembly where they approved two General
Statements on International Lifetime Surveillance of Astronaut Health (iLSAH) and on Space Traffic
Management & Orbital Debris; the delegates also voted on the Best Technical Presentation award
(Perchatka), received updates from Reinhold Ewald on the 2019 European Astronaut Reunion and
upcoming ASE events at IAC 2018 in Bremen, and elected Michael Lopez-Alegria, Yang Liwei, and
Anton Shkaplerov to the international Executive Committee. Dick Richards and Bonnie Dunbar
closed the General Assembly by inviting everyone to Houston, Texas for the XXXII Congress.

The Closing Ceremony and dinner took place Friday evening at the
Belarus National Exhibition Hall. Vice Chairman of the NASB Sergei
Kilin opened the ceremony and introduced ASE President Bonnie
Dunbar, who invited the Executive Committee to join her on stage.
Dunbar then presented the prestigious Crystal Helmet to Vladimir
Pokryshkin, Director of Peleng. The Executive Committee then
announced the recipient of the Perchatka (The Glove) - awarded by
the vote of the membership for the best technical presentation of
the Congress - to NASA astronaut Jeffrey Hoffman for his presentation, “Mars and MOXIE.” Leonov
Medallions were awarded to Russian cosmonaut Oleg Novitskii and to the National Academy of
Sciences of Belarus. In the final official act of the XXXI Congress, the Belarusian cosmonauts passed
the ASE flag to Bonnie Dunbar and newly-elected ASE president Michael Lopez-Alegria as a symbol
of the transition from the XXXI Congress in Minsk to the XXXII Congress Houston in 2019.

Appendix II
General Statement on Longitudinal Surveillance of Astronaut Health
XXXI Planetary Congress
Minsk, Belarus
September 14, 2018
Nearly 70 years ago, the US and Soviet space programs initiated research on humans in space in order to determine
whether or not space exploration was feasible. Incrementally, both nations extended the survival time in low
earth orbit. Both short term and longer terms physiological effects were found. The short term effects included
vestibular disturbances and shifts in the body fluids. As the length of low earth orbit stays were extended on Skylab,
microgravity effects on bone density and muscle strength were also observed. Bioastronautics research continued
on the Space Shuttle, Salyut, and Mir and today continues on the International Space Station. As we extend the
flight durations nearer to Mars duration, we continue to learn more about the effects of the space environment on
the human body, and to develop countermeasures where we understand both cause and effect.
Astronauts and Cosmonauts, while they are actively flying, are cared for by flight surgeons, and medical data
continuously collected by human physiology researchers. However, the longer term effects on health, after
astronauts/cosmonauts retire and leave their agencies, is not fully understood. As a result, NASA implemented the
Longitudinal Surveillance of Astronaut Health (LSAH) program to annually collect health data during a physical at
the NASA Johnson Space Center. This program was also extended to Canadian astronauts. Similar post retirement
programs do not appear to be universally implemented by nations with flown astronauts and cosmonauts.
Of particular interest is the long term effect of the space radiation environment on human physiology. This includes
Galactic Cosmic Rays (GCRs) which are pervasive throughout our galaxy, but rarely reach the surface of the earth,
and so are difficult to replicate in Earth based test facilities. Exposure to GCRs and Solar Particle Events are carried
as one of the highest risks to deep space missions for humans, but the exposure effects might not be observed
for decades. Obtaining and understanding the long term effects of the space environment on retired astronauts/
cosmonauts is critical to protecting the future crewmembers who will participate in future exploration missions,
and could be critical to mission success.
Understanding the effects on health and developing countermeasures also requires a deep understanding of both
the symptom as well as the cause. Statistically significant conclusions can only be calculated accurately with a
sufficient number of astronaut/cosmonaut subjects. Unfortunately, the researchers do not have enough data from
retired astronauts/cosmonauts to reliably determine these long term effects. There are three primary reasons for
this: (1) while longitudinal data may be collected from US and Canadian astronauts and collected into a common
data base, this does not include astronauts or cosmonauts from other nations, (This data excludes information from
ESA, JAXA, and RSA) (2) although data may be collected during annual physicals, “end of life” data is generally not
available so not all health data is included, and (3) with longer stays on ISS and fewer flyers on an annual bases,
the US/Canadian sample size population, as well as for all nations on ISS, is decreasing. In a best case scenario, the
NASA data base or the Russian data base might each collect long duration data on 4 crewmembers/year, involving
research with a number of complex variables, such as age, ethnicity, and gender. These complex combinations of
variables will require much larger population sizes to accurately evaluate.
Therefore, today at the 31st Planetary Congress of the Association of Space Explorers (ASE), the membership,
representing astronauts and cosmonauts from 38 nations, unanimously approved the following sense of the
organization regarding the collection and analyses of human physiological data important to space exploration: to
safely leaving Low Earth Orbit (ELO) or to extending LEO mission duration.
In order to mitigate health and mission success risks to future space explorers, especially
(1)
with the Mars destination, the international ISS multilateral control boards involved in collecting
astronaut health data during flight careers should consider how to implement a common data base
for both career and post career data, including end of life data, at the discretion of the astronaut or
cosmonaut. It is expected that an international process for selecting peer reviewed proposals for
evaluating this data would also be developed.
The ASE recognizes that post retirement participation by astronauts and cosmonauts
(2)
is voluntary, and that applicable approvals and permissions may be nation dependent. Therefore,
ASE requests that the appropriate ISS multilateral control boards develop an international process
which relieves these administrative burdens from the flyers and facilitates exchange of data, with
flyer release, directly between the attending physicians and the agency or groups responsible for
assembling the information into a standard searchable data base.

Appendix III

General Statement on Space Traffic Management and Space Debris Objects
XXXI Planetary Congress
Minsk, Belarus
September 14, 2018
Since the beginning of space flight, the collision hazard in Earth orbit has significantly increased as the number of artificial
objects orbiting the Earth has increased. Today, at the 31st Global Congress of the Association of Space Explorers (ASE),
the membership, representing astronauts and cosmonauts from 38 nations, unanimously approved the following sense of
the organization regarding the tracking and future management of space debris objects.
ASE works closely with other space organizations to expand and invigorate international dialogue on such issues
as crew safety, operational compatibility, and the potential hazards of near earth objects. ASE regularly sponsors
international discussions among astronauts and cosmonauts on operations challenges in space. Operations in earth
orbit have dramatically increased over the years to where Space Traffic Management (STM) is now required to deconflict the flight paths of over 1,900 satellites. In the early aviation environment and the growth of the airplane
industry, it became necessary to develop international protocols and policies to manage the “air traffic” in order
to promote safety and to bring order to the growing industry. But management of “space traffic” is complicated by
the need to include space debris objects, which like the satellites themselves, are traveling at speeds measured in
kilometers per second. Past efforts to track space debris objects focused on the largest objects in orbit which added
about 27,000 items to the combined catalog. Recent studies suggest objects as small as a few millimeters should
be considered “lethal” space debris to an active satellite. Taking all of these into consideration when performing
conjunction analyses would involve a catalog of over 500,000 space debris objects.
Major space objects (functioning spacecraft as well as space debris objects) weighing 50-100 kilograms and more
contain a bulk of material that can potentially lead to new space debris objects emerging in case of a collision. We
should pay attention to the nearly exponential growth in space debris objects, small-sats, cubesats, and spent rocket
bodies that without an international global management structure could result in inadvertent impacts to human
missions, or even tragic accidents. The ASE supports and applauds the growth of the space enterprise as we use
small-sats to study the Earth, Moon and Mars. However, collisions by uncontrolled and unmanaged space assets
create space debris objects which can remain in orbit for years, travelling at many thousands of kilometers per hour.
One could even imagine a time in which human launches could not be scheduled for fear of an impact. Even now,
spaceflight launches are occasionally delayed due to the possibility of collision with space debris objects.
Because of possible negative impacts to space operations, space debris object discussions and decisions (such as
active removal, orbital management, deflection, etc.) should be conducted within the framework of negotiated
international regulations and procedures. For example, as a first step towards clearing space in the future,
international procedures should be developed for classifying identified tracked space debris objects, both registered
and unregistered, as space debris and for establishing a unified catalog of space debris objects.
The ASE urges the international spacefaring nations to rapidly develop policies, technologies, protocols and/or
treaties on Space Traffic Management (STM) in Low Earth Orbit (LEO) that would assess impact risk from space debris
objects. Development of a US Space Traffic Management (STM) structure is a first step, but the US is only one element
of a growing international launch market. Space debris objects know no international boundaries, travelling around
the planet in about 90 minutes each orbit (~17,500 mph or ~28,164 km/h). Similar to the history of aviation and
maritime operations, the international space sector should collaborate in order to keep the doors of space open and
safe for everyone.
References:
Orbital Debris: A Technical Assessment, Committee on space Debris, Aeronautics and Space Engineering Board,
Commission on Engineering and Technical Systems, National Research Council US National Academy of Engineering,
1995
Gleason, M. P., Cottom, T. U. S. Space Traffic Management: Best Practices, Guidelines, Standards, and International
Considerations, Center for Space Policy and Strategy, August 2018

In Memoriam
2018

Alan Bean

March 15, 1932 – May 26, 2018
Apollo 12, Skylab 3

Don Peterson

October 22, 1933 – May 17, 2018
STS 6

Leonid Kadenyuk

January 28, 1951 – January 31, 2018
STS 87

Rick Searfoss

June 5, 1956 – September 29, 2019
STS 58, STS 76, STS 90

Vladimir Lyakhov

July 20, 1941 – April 19, 2018
Soyuz 32, Soyuz T-9, Soyuz TM-6

John Young

September 24, 1930 – January 5, 2018
Gemini III, Gemini X, Apollo 10, Apollo 16, STS 1,
STS 9
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