





organisms. The mission is accessing the Martian subsurface via vertical mobility, with a
robot arm that was sterilised prior to launch and kept sterile until reaching Mars.

NASA's Dawn mission (Category III due to a Mars gravity assist) was launched
on 27 September 2007, and is using an ion propulsion drive to reach the two main-belt
asteroids Ceres and Vesta. Dawn is expected to reach Vesta in August of 2011, and is
planned to depart Vesta in May of 2012 for an insertion into orbit around Ceres in
February 2015. Dawn’s goal is to characterize the conditions and processes of the solar
system’s earliest epoch by investigating in detail two of the largest protoplanets
remaining intact since their formations.

NASA’s Stardust spacecraft was re-targeted to perform the Category II mission of
opportunity New Exploration of Tempel-1 (NExT), which will visit the comet P/Tempel
1 into which the Deep Impact mission released a projectile during a close encounter that
occurred on 4 July 2005. The NEXT investigation will provide the first look at the
changes to a comet nucleus resulting from its close approach to the Sun, and will mark
the first time a comet has ever been revisited. NExT also will extend the mapping of
Tempel 1, making it the most mapped comet nucleus to date, and refining our view of
what comets are, and where and how they formed.

NASA’s Deep Impact spacecraft (Category II) has been re-targeted to encounter
Comet Hartley 2, performing two mission-of-opportunity investigations under the
combined mission name EPOXI. On the journey to Hartley 2, the Extrasolar Planet
Observations and Characterisation (EPOCh) mission is using the larger of the two
telescopes on the Deep Impact spacecraft to search for Earth-sized planets around five
stars selected as likely candidates for such planets. The Deep Impact Extended
Investigation (DIXI) will investigate Hartley 2 using all three of its instruments, with
closest encounter planned for 11 October 2010.

The NASA MErcury Surface Space ENvironment, GEochemistry, and Ranging
(MESSENGER) mission, set to become the first spacecraft to orbit the planet Mercury,
continues enroute, having completed its two Venus flybys and the first of three Mercury
flybys before it enters orbit around Mercury in March 2011. Data from the first Mercury
flyby have provided new views of the planet, including confirmation of extensive
volcanism in its history. MESSENGER is the second spacecraft sent to Mercury, with the
third (BepiColombo) being prepared by ESA for launch early in the next decade (2013).

NASA’s New Horizons mission to Pluto (Category II) performed a flyby of the
Jupiter system on 28 February 2007 on its way to encounter Pluto in July 2015. The
seven science instruments on the piano-sized New Horizons probe allowed it to explore
Jupiter as no spacecraft had done before, returning data on lightning near Jupiter’s poles,
the life cycle of fresh ammonia clouds, boulder-size clumps speeding through the planet’s
faint rings, the structure inside volcanic eruptions on its moon lo, and the path of charged
particles traversing the previously unexplored length of Jupiter’s long magnetic tail.
Upon reaching Pluto and Charon, New Horizons will return the first detailed data on the
bodies’ surface properties, geology, interior makeup and atmospheres. After the

-229 -



Pluto/Charon flyby, New Horizons has the potential for an extended mission to
investigate other Kuiper-Belt objects during the period 2016-2020.

NASA’s Mars Global Surveyor mission (Category III) last communicated with
Earth on 2 November 2006, and the mission has been ended after lasting more than four
times longer than the planned prime mission. The spacecraft is expected to meet its 50-
year orbital lifetime requirement in good order.

XI111.3. Other Missions in Operation

Other missions currently in operation and of primary interest for planetary
protection are listed below. Additionally, in consideration of the recent reassignment by
COSPAR of missions to Venus and the Earth's Moon (from Category I to Category II),
information is provided on operating missions around those bodies, though the missions
were originally designated Category I:

The NASA/ESA Cassini mission (Category II), continues in orbit around Saturn
for an extended mission that will permit multiple close encounters with a number of
Saturn's moons, including Titan and Enceladus. Warm regions at Enceladus’ south pole
have been found by Cassini to spout water ice that forms the Saturnian E ring, and
detailed investigation of this phenomenon continues to be a high priority from the
standpoint of both science and planetary protection.

The NASA Mars Reconnaissance Orbiter (MRO) continues its prime science
mission. This initial science orbit is incompatible with orbital lifetime restrictions, so
MRO has met total bioburden requirements, per the COSPAR policy. Data returned by
MRO provided critical information to identify a safe landing site for the Mars Phoenix
mission and will be used to similarly support other Mars lander missions. Data from
MRO have dramatically increased our understanding of conditions on early Mars, which
may even now be a more hospitable place for life than was previously suspected.

The JAXA-launched Hayabusa mission continues on its return to Earth after
visiting the asteroid 1998/Itokawa (formerly 1998 SF36) in August 2005. Despite some
anomalies with spacecraft operations, it is still possible that a sample of that asteroid will
be returned to Earth in June of 2010. The return phase of this mission (Category V) has
been assessed as “unrestricted Earth return” in the current COSPAR policy framework.

The NASA Mars Odyssey mission (planetary protection Category III) continues
its mission science phase in orbit around Mars. Additional results from Odyssey continue
to document widespread hydrogen beneath the surface at medium to high Martian
latitudes, which was confirmed as water ice by the Phoenix lander. The spacecraft also
continues to act as a communications relay for landers on the planet’s surface. Over 80%
of all Mars Exploration Rover data has been relayed through Mars Odyssey, as well as a
significant fraction of Phoenix data.
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The ESA Mars Express orbiter (Category III) continues is mission science
activities in polar orbit around Mars, providing high resolution views of Mars through its
stereo camera system and other instruments, and sounding the Martian subsurface with its
long-wave radar.

The two NASA Mars Exploration Rover (MER) missions (planetary protection
Category IVa) continue in operation on the Martian surface. Initial results from
Opportunity demonstrated the past presence of standing liquid water on Mars, while
Spirit, on the other side of Mars, has also detected liquid water in the distant past on
Mars. The two spacecraft completed all science objectives within their nominal (90-sol)
missions, and continue on extended missions now in their fifth Earth year.

The ESA Rosetta mission (Category II) continues on its 10.5 year cometary
odyssey to 67P/Churyumov-Gerasimenko. The mission will include the first soft landing,
in situ analysis, and panoramic images from a comet’s surface, reaching the 4 km
diameter comet in May 2014.

ESA’s Venus Express mission, which launched on 9 November 2005, entered
orbit around Venus on 11 April 2006. Venus Express’s science objectives are to study the
atmosphere, the plasma environment, and the surface of Venus in great detail. Data
provide by Venus Express are contributing to an improved understanding of atmospheric
evolution on Venus, Earth, and Mars.

JAXA's SELenological and ENgineering Explorer “KAGUYA”(SELENE) was
launched by the H-ITA rocket on 14 September 2007, and entered lunar orbit on 4
October. The major objectives of the KAGUY A mission are to obtain scientific data on
the Moon's origin and evolution.

CNSA's Chang-e 1 spacecraft was launched in October 2007, and entered its
working orbit around the Moon on 7 November. Science goals for the mission include
production of a three-dimensional survey of the Moon's surface. Chang-e 1 will also
analyze the abundance and distribution of elements on the lunar surface and investigate
characteristics of the lunar regolith.

XI11.4. Missions in Development/Planning

The RSA’s Phobos-Grunt sample return mission is planned for launch in 2009
and includes a mini-satellite from CNSA, as well as experiments provided by ESA and
The Planetary Society, a private organization based in the USA. The mission’s objectives
are to collect soil samples from Phobos, a satellite of Mars, and to bring the samples back
to Earth for comprehensive scientific research into Phobos, Mars and Martian space. The
Phobos-Grunt mission is expected to meet COSPAR’s orbital lifetime requirements for
missions to Mars, and the sample return portion is expected to meet requirements for
Category V ‘unrestricted Earth return’. Plans by RSA and The Planetary Society to send
viable Earth organisms and tundra communities on the round-trip mission are of
considerable concern from the standpoint of planetary protection.
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Work continues at NASA’s Jet Propulsion Laboratory for the Category IVc Mars
Science Laboratory (MSL) scheduled for the 2009 launch opportunity to Mars. This
multi-instrument-carrying rover is anticipated to soft-land on Mars in 2010, and is
intended to drill into Martian rocks. The plan for MSL to carry a cache that could store
interesting samples for a potential future return mission has resulted in additional
planetary protection assays that are intended to permit identification of Earth organisms
that might be found in returned samples after a round-trip journey.

NASA’s next Discovery-class mission, the Gravity Recovery and Interior
Laboratory (GRAIL), was selected in October 2006 and receives a Category II
designation based on the recent alterations in COSPAR planetary protection policy.
GRAIL is scheduled to launch in 2011, and will map the gravitational field of the Moon
using paired orbiting spacecraft.

NASA’s Lunar Atmosphere and Dust Environment Explorer (LADEE) mission is
also expected to launch in 2011, and will orbit the Moon to characterise the atmosphere
and lunar dust environment. As Category II missions, both GRAIL and LADEE will
generate an inventory of organic materials (>1kg) carried by the spacecraft, as well as
provide documentation of mission operations and the final disposition of the spacecratft.

NASA’s Juno mission (Category II) will launch in 2011, fly by Earth for a gravity
assist in 2013, and arrive at Jupiter in 2016. Juno will map the gravity field, magnetic
field and atmospheric structure of Jupiter from a unique polar orbit. These observations
will lead to a better understanding of the formation of our solar system and planetary
systems discovered around other stars. To avoid contamination of Europa and other icy
Jovian satellites, it is planned to deorbit the spacecraft into Jupiter at the end of the
mission.

In September 2008, NASA selected the Mars Atmosphere and Volatile EvolutioN
(MAVEN) mission as the next Mars Scout activity. The mission is scheduled for launch
in late 2013, and will provide detailed information about the Martian atmosphere and
climate history, as well as potential habitability.

ESA’s Aurora programme for future Mars exploration is envisioned to include a
series of missions to land on Mars and ascertain its suitability for future human
exploration. ESA has completed payload selections for an instrument suite for their
“ExoMars” mission, now planned for the 2013 launch opportunity. ExoMars could end
up being either Category IVec, or Category IVb (mission planning life detection
experiments that could be compromised by the presence of Earth organisms), but is
expected to provide necessary ground truth for the presence of life-related organics on
and below (up to 2m depth) the Martian surface.

A number of lunar missions currently being planned or developed would be
designated Category II under the new COSPAR planetary protection policy, although
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these missions retain the Category I designations that were provided previous to the 2008
COSPAR policy revision. These include:

The Chandrayaan I spacecraft which was launched in October 2008 by the Indian
Space Research Organization (ISRO), carrying instruments provided by a number of
international partners. The mission is intended to survey the lunar surface to produce a
complete map of its chemical characteristics and 3D topography. The polar regions are of
special interest, as they might contain water ice.

NASA’s Lunar Reconaissance Orbiter (LRO) will launch on 27 February 2009,
with the objectives of finding safe landing sites for future human missions, locating
potential resources, and characterizing the radiation environment of the Earth’s Moon.
The Lunar CRater Observation and Sensing Satellite (LCROSS) is planned to launch on
the same vehicle with LRO. LCROSS will guide the launching rocket’s upper stage to
impact into the lunar surface, and will make observations while flying through the debris
plume to provide data about the composition of the Moon.

XV. CAPACITY BUILDING

The principal activities of the COSPAR Panel for Capacity-Building are to
manage COSPAR’s capacity-building programme and to organise sessions on this and
related topics at COSPAR assemblies. The capacity-building programme is collaborative
with JAU, UNOOSA and UNESCO.

XIV.1. COSPAR Capacity-Building Workshops

These workshops are primarily intended to enable young developing-country
scientists to use the huge archives of space data from current and past missions which are
readily available to all comers via the internet and which are an indispensable asset for
world class research in most areas of space science. The workshops are strongly practical
in nature and aim to provide direct experience of accessing the archives and of the
analysis tools required to use them. Whilst those attending are selected on a regional
basis, they are jointly funded by COSPAR, the host country, and a variety of other
agencies. Generally speaking, an effort is made to relate them to a project or government
initiative of the host country.

There have been four workshops in the period covered by this report, as detailed
below:

Sinaia, Romania— Solar-Terrestrial Interactions (STIINTE), 4-16 June 2007
(Organisers: Joachim Vogt and Octav Marghitu)

This workshop was dedicated to the analysis of data from multi-satellite space

missions such as Cluster. It was attended by 24 very motivated PhD students and post-
docs coming from Central and Eastern Europe, including, Armenia, Bulgaria, Czech
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Republic, Georgia, Hungary, Poland, Romania Russia and Ukraine. The scientific
programme focussed on various aspects of multi-satellite missions, ranging from data
analysis and instrument design to kinetic modelling, the analysis of boundaries, and the
analysis of auroral processes.

After a first and already quite intensive week, the work culminated in the
preparation of scientific projects by five teams. Each team had to address a specific
problem in magnetospheric physics, leading to very intensive team-work and providing
an excellent opportunity for the students to interact, put together their competences and
apply what had been learnt. On the last day of the school, each team defended its project
to a panel of senior scientists who were participating at the simultaneous STIMM-2
(Solar Terrestrial Interactions from Microscales to global Models) meeting.

The workshop took place in the framework of the Plan for European Co-operating
State (PECS) agreement between Romania and ESA, which is designed to prepare for full
Romanian membership of ESA.

Montevideo, Uruguay—Planetary Science, 23 July - 3 August 2007
(Organiser: Gonzalo Tancredi)

In recent years, the community of scientists working in planetary sciences in Latin
America has been growing. Collectively, it was decided to pursue a new step in the
academic development of this community by promoting the use of data from planetary
space missions in its every day research. This workshop, the first in the series related to
planets and small bodies of the Solar System and devoted to the use of planetary
missions’ data bases, was designed to meet this objective. It focussed on missions to
comets, asteroids, satellites, rings and planets, like Mars. The participants worked for two
weeks with real data from the missions and ideally started a research project with the data
that they could continue after returning to their home institutes.

Alexandria, Egypt—X-ray astronomy using Chandra, XMM/Newton and Swift, 19
January - 1 February 2008
(Organisers: Alaa Ibrahim and Peter Willmore)

This workshop took place in the prestigious new library of Alexandria, the first
activity of this nature to take place in the region. The workshop activities were attended
by the science minister, Professor Hany Helal, the deputy minister Professor Maged El
Sherbiney and the president of the Egyptian Academy of Science Professor Tarek
Hussein who chaired the opening session and the closing ceremonies, reflecting a recent
decision to strengthen astronomy in Egypt.

31 participants from Egypt, India, Morocco, Nigeria, South Africa, Turkey and
Ukraine were admitted to the full programme while 5 more from local institutions were
offered two-day participation. There was a public outreach day during which 100 high
school students from Cairo and Alexandria attended a planetarium show and three public
lectures. The programme consisted of morning lectures and afternoon practical computer
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sessions. After the first few days the students started to work on research projects and
they presented their results in a poster session at the end.

Kuala Lumpur, Malaysia—Space Optical and UV astronomy, 1 - 14 June 2008
(Organiser: Martin Barstow)

The workshop programme included lectures on a range of topics in UV and
optical astronomy, on-line data products and data processing pipelines, data reduction
and analysis and analysis software, data archives, search for targets and display quick-
look data for inspection purposes. Participants carried out a major project and also
produced a draft guest observer proposal.

A total of 30 “student participants” and 8 lecturers took part. The former included
9 from Malaysia, 9 from India, 4 from China, 3 from Indonesia 2 from Iran, 2 from
Vietnam and 1 from Pakistan. One of the IAU’s International Schools for Young
Astronomers was held in Malaysia in 2007. The COSPAR workshop was intended to
build on this as part of a general plan to strengthen Malaysian astronomy. A number of
the Malaysian participants were in the early stages of research degree programmes, so
their supervisors took part in the formulation of their project topics with the workshop
lecturers and in discussion of possible follow-up activities after the workshop.

COSPAR’s thanks are due to the organisers of these four workshops and their
lecturing teams - about 35 COSPAR associates have taken part as lecturers over this
period. The financial sponsors of this programme during this period were ANGKASA,
CLAF, CONAE, ESA, IAU, ICTP, INPE, MOSTI, NASA, ROSA, UN/OOSA, URSI,
National University of Malaysia, Universities of Cairo (Egypt), de la Republica
(Uruguay), and Leicester (UK). The total number of developing country scientists who
have participated in the programme is now around 270, and they are now appearing in
increasing numbers at COSPAR assemblies to give papers. One further workshop has
been approved, on Planetary Science, to be held in Harbin, China in September, 2009.

XIV.2. COSPAR Fellowship Programme

An extension of COSPAR’s programme to include follow-up to the workshops so
that they become firmly embedded in the receiving community has been under
consideration for some time, and has resulted in an important new activity starting in
2008. There has been a continuing need for some way in which participants who have
started research projects with supervisors as part of the workshop activities could visit
their laboratories subsequently to continue the collaboration. To meet this need, a new
COSPAR Fellowship programme was agreed by the Bureau in March, 2008 for a trial
period of 2 years. Details can be found on the COSPAR website, but it provides for
young scientists who have attended a workshop to pay visits lasting 2-4 weeks to their
supervisors’ laboratories. The funding for this will be a joint effort between the receiving
laboratories, COSPAR and their home country. So far 11 laboratories in the USA, Europe
and India have signed up to the programme. Two countries, India and Egypt, have also
agreed to support travel costs and Turkey is also expected to do so. We hope to run at a
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level of 5-10 fellowships each year. The first round of applications was received in
September, 2008 and the selection of the first fellows is under way.

X1IV.3. Montreal COSPAR Scientific Assembly
Two one-day sessions were held at the Montreal Scientific Assembly, namely:

PCB1 - Capacity-Building through the construction of National Small Satellites and
Space Instruments.

Over a considerable period of time, many countries have constructed or have
commissioned the construction of small satellites with the objective (among others) of
enhancing their technological and scientific capabilities. During this session,
representatives of various such countries were invited to describe their experiences,
including both their objectives before the event, and an assessment of the extent to which
they had been achieved by the project. Some contributed papers relating to the
enhancement of national technological capacity through satellite construction were also
presented.

PCB2 - Capacity-Building Strategies for Success.

Various international organisations which conduct capacity-building programmes
described their programmes and their strategies.

XVI. EDUCATION ACTIVITIES RELATED TO SPACE SCIENCE

Space education activities in the world have been principally connected with K-
12, public outreach and graduate education.

In the USA the major funding and effort for education for K-12 students comes
from NASA and subsidiary agencies from Space Grant Consortia. NASA websites have
published lessons for students and teachers on the Solar System, spectra and black holes.
In other efforts by NASA, summer space camps have encouraged young scientists.
Efforts funded by NASA and the National Science Foundation have led to public
awareness programmes, notably the NOVA programs.

For nearly 20 years an international venture called the Challenger Center’s
network has created Learning Centers throughout the United States, Canada, and the
United Kingdom with an emphasis on teacher training programmes.

Several space science programmes in Europe also aim at K-12 education. The
first European Space Education Resource Office (ESERO) was opened at NEMO, the
National Science and Technology Centre (NCWT) in Amsterdam in 2006. Here, as in the
Challenger centres, a major aim is teacher training.

- 236 -



Japan’s space agency JAXA established a Space Education Centre in 2005 which
serves as a base for working with school teachers. The Space Education Centre is located
within Sagamihara Campus of JAXA. A recent international conference on space
technology and utilization ISTS (2008) has featured several exciting projects by Japan on
space science outreach at various levels.

The Space Technology and Research Students program S*T*A*R*S was
launched several years ago to enable US and Chinese students to collaborate on science
studies and space research, via the Internet. This programme will provide a unique blend
of space-originated news, information and, education content.

Efforts by a fast growing economy such as India have led to several activities.
There are centres of space education awareness. A community science centre has been
established in Ahmedabad and also an education satellite (EDUSAT) has been launched.
The centre in Admedabad “caters to all branches of science but its activities have a very
significant component of space education.”
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CONTRIBUTORS

The report submitted by the International Astronautical Federation (IAF) for Part
One (Highlights in Space Technology and Applications for 2008) was prepared by Jerry
Grey, President Emeritus of IAF (for Tetsuo Yasaka, Vice-President, Technical Activities
of IAF and Madhavan Nair, Vice-President, Scientific Activities of the International
Academy of Astronautics (IAA) and was approved by Berndt Feuerbacher, President of
the IAF.

The report submitted by the International Institute of Space Law (IISL) for Part
Two (International cooperation and space law) was prepared by Sylvia Ospina, Member
of the IISL Board of Directors, with the assistance of Rafael Moro Aguilar. Information
was compiled from submissions of IISL Members and other sources. The IISL
contribution is intended to highlight important events, and does not pretend to be all-
inclusive. The IISL regrets any inconsistencies and/or omissions it may contain.

Part Three of the report (Progress in Space Research 2007-2008) was prepared by
the Committee on Space Research (COSPAR) in response to a request from the Scientific
and Technical Subcommittee of the United Nations Committee on the Peaceful Uses of
Outer Space, and provides an overview of the progress in the various disciplines of space
research science during the years 2007 and 2008. The report is organized in a manner that
reflects the scientific domains of COSPAR's Scientific Commissions and Panels.
Although many people contributed to this report, the major part of the scientific input
was provided by the following persons:

CHAPTER I Coordinator J. Orphal (France)
Contributors J. Benveniste (ESA/ESRIN), J.-L. Fellous (France), H. Fischer
(Germany), N. Gobron (EC/JRC), D. Halpern (USA), J.-C. Lambert
(Belgium), E. Llewellyn (Canada), J. Orphal (France),
K.Tsuchiya (Japan)
CHAPTERII  Coordinator T.V. Johnson (USA)
Contributors D. Boice (USA), M.T. Capria (Italy), T.V. Johnson (USA), O.
Korablev (Russia), P. Masson (France), N. Thomas (Switzerland)
CHAPTER IIT  Coordinator D. Rees (UK)
Contributors D. Bilitza (USA), M. Kosch (UK), S. Palo (USA), D. Rees
(UK), W. Scales (USA), G. Thuillier (France), D. Titov
(Germany), K. Tobiska (USA)
CHAPTER IV  Contributor R. von Steiger (Switzerland)
CHAPTER V  Coordinator N. Gehrels (USA)
Contributors N. Gehrels (USA), R. Manchanda (India), J.T. Schmelz (USA)
CHAPTER VI  Coordinator R. Navarro-Gonzalez (Mexico)
Contributors R. Hampp (Germany), K.H. Hasenstein (USA), M. Heer
(Germany), T. Hei (USA), G. Horneck (Germany), K. Kobayashi
(Japan), R. Navarro-Gonzélez (Mexico), M. Nelson (USA),
N. Pechurkin (Russia), G. Reitz (Germany), M.A. Voytek (USA)
CHAPTER VII Coordinator R. Narayanan (USA)
Contributors W.-R. Hu (China), S. Matsumoto (Japan), R. Narayanan (USA),
V. Shevtsova (Belgium), S. Yoda (Japan)
CHAPTER VIII Contributor A.M. Cruise (UK)
CHAPTER IX  Contributor E.C. Pavlis (USA)
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CHAPTER X Coordinator
Contributors

CHAPTER XI  Coordinator
Contributors
CHAPTER XII Contributor
CHAPTER XIII Coordinator
Contributors

CHAPTER XIV Coordinator

Contributors
CHAPTER XV Contributor
CHAPTER XVI Contributor

R. Sood (Australia)

J. Braga (Brazil), D.D. Gregory (USA), R. Manchanda (India), R.
Sood (Australia), T. Yoshida (Japan)

H. Klinkrad (ESA/ESOC)

H. Klinkrad (ESA/ESOC), N.L. Johnson (USA)

S. Bourdarie (France)

T. Obara (Japan)

A. Glover (ESA/ESTEC), AM.F. Hilgers (ESA), L.A. McKinnell
(S. Africa), M. Munakata (Japan), T. Obara (Japan), T. Onsager
(USA), H. Rothkaehl (Poland), C. Steigies (Germany), R. van der
Linden (Belgium)

C. Conley (USA)

C. Conley (USA), J. Rummel (USA)

A.P. Willmore (UK)

R. Narayanan (USA)

COSPAR expresses its gratitude to all those who contributed to the report but particularly to the above
named persons and to R.A. Harrison (UK) and C. Argent (UK) who edited the report.
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ACE
ABC net
AGILE
AIM
ALTEA
AMIE
AMS
ANDE-RRA
ANDE-RRP
ANGKASA
ANITA
APXS

Ar

ASI
ASPERA
ASTEP
ASTID
ATIC

AU
BATSE
BESS
BIOS-3
BLAST
C/NOFS
CAWSES
CEEF
CELSS
CEOS
CHAMP
CLAF
CLRTAP

CME
CNES
CNSA
CONAE
Coronas
COROT
COSMIC
COSPAR
COST

CREAM
CRISM
CSA
CSBF
CTIM
CTIP
CTX
D-CIXS
DIODE

ACRONYMS, ABBREVIATIONS AND DEFINITIONS

Advanced Composition Explorer

Astrobiology Lecture Course Network

Astro-rivelatore Gamma a Immagini Leggero

Aeronomy of Ice in the Mesosphere

Anomalous Long Term Effects in Astronauts

Advanced Moon micro-Imaging Experiment

Alpha Magnetic Spectrometer

Atmospheric Neutral Density Experiment Risk Reduction - Active
Atmospheric Neutral Density Experiment Risk Reduction - Passive
National Space Agency of Malaysia

Antarctica Impulsive Transient Antenna

Alpha Particle X-Ray Spectrometer

Argon

Agenzia Italiana Spaziale

Analyser of Space Plasma and Energetic Atoms

Astrobiology Science and Technology for Exploring Planets
Astrobiology Science and Technology Instrument Development
Advanced Thin Ionization Calorimeter

Astronomical Unit

Burst and Transient Source Experiment

Balloon-borne Experiment with a Superconducting Spectrometer
Closed ecosystem at the Institute of Biophysics in Krasnoyarsk, Siberia
Balloon-borne Large Aperture Sub-millimeter Telescope
Communication/Navigation Outage Forecasting Satellite

Climate and Weather in Sun-Earth System

Closed Ecology Experiment Facility

Closed Ecological Life Support Systems

Committee on Earth Observation Satellites: http://www.ceos.org/
Challenging Minisatellite Payload (for Geophysical Research)
Centro Latinoamericano de Fisica

Convention on Long-Range Transport of Air Pollutants:
http://www.unece.org/env/Irtap

Coronal Mass Ejection

Centre National d’Etudes Spatiales (French Space Agency)

China National Space Administration

Comision Nacional de Actividades Espaciales (Argentina)
Complex Orbital Near-Earth Observations of the Solar Activity
Convection, Rotation et Transits planétaires

Cosmic Observing System for Meterology, lonosphere and Climate
Committee on Space Research: http://cosparhq.cnes.fr/
Cooperation in the field of Scientific and Technical research — a European
initiative to support cooperation among scientists and researchers across
Europe and a network for coordination of nationally funded research
activities

Cosmic Ray Energetics And Mass

Compact Reconnaissance Imaging Spectrometer for Mars

Canadian Space Agency

Columbia Scientific Balloon Facility

Coupled Thermosphere-lonosphere Model

Coupled Thermosphere-Ionosphere-Plasmasphere Model

Context Camera

Demonstration of Compact X-ray Spectrometer

Détermination Immédiate d’Orbite par DORIS Embarqué
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DIXI
DLR
DORIS
EARP
EC
ECOMA

EDUSAT
EIS
ELGRA
ENA
ENVISAT
EPOCh
EPOXI
ERG

ESA
ESERO
EUMETSAT
EUV
EVA

FAO

FITE

G
GALEX
GAW

GCOS
GdR
GEO
GEO
GEOSS
GEOTAIL
GIOVE
GITM
GLAST
GLONASS
GMD
GMES
GNM
GNSS
GOCE
GOES
GOOS
GP-B
GPS
GR
GRACE
GRAIL
GRS
HCN
HiRISE
HMO
HRSC
HST
IAA

Deep Impact EXtended Investigation

Deutsches Zentrum filir Luft- und Raumfahrt (German Space Agency)
Doppler Orbitography and Radiopositioning Integrated by Satellite
European Accelerator-based space Radiation biology Program
European Commission

Existence and Charge state Of Meteoric smoke particles in the middle
Atmosphere (Sounding Rocket Experiment)

Education Satellite

EUV Imaging Spectrometer

European Low Gravity Research Association

Energetic Neutral Atoms

ENVIronment SATellite

Extrasolar Planet Observations and Characterization

Combined DIXI/EPOCh mission

Energization and Radiation in Geospace

European Space Agency

European Space Education Resource Office

European Organization for the Exploitation of Meteorological Satellites
Extreme Ultraviolet

Extra Vehicular Activity

Federation of Astrobiology Organizations

Far Infrared Interferometric Telescope

Gravity

Galaxy Evolution Explorer

Global Atmospheric Watch - see in particular the “WMO Global
Atmosphere Watch (GAW) Strategic Plan: 2008-2015":
http://www.wmo.int/pages/prog/arep/gaw/documents/gaw 172-26sept07.pdf
Global Climate Observing System: http://www.wmo.int/pages/prog/gcos/
Groupement de Recherche

Geostationary Orbit

Group on Earth Observations: http://earthobservations.org/

Global Earth Observation System of Systems: http://earthobservations.org/
ISTP magnetotail mission (ISAS/NASA)

Galileo In-Orbit Validation Element

The Global Ionosphere Thermosphere Model

Gamma-ray Large Area Space Telescope

(Russian) Global Navigation Satellite System

Global Muon Detector Network

Global Monitoring for Environment and Security: http://www.gmes.info/
Global Numerical Model

Global Navigation Satellite System

Gravity field and Ocean Circulation Explorer

Geostationary Operational Environmental Satellites

Global Ocean Observing System: http://www.ioc-goos.org/

Gravity Probe B

Global Positioning System

General Relativity

GRAVvity recovery and Climate Experiment

Gravity Recovery and Interior Laboratory

Gamma-Ray Spectrometer

Hydrogen Cyanide

High Resolution Imaging Science Experiment

Hermanus Magnetic Observatory

High Resolution Stereo Camera

Hubble Space Telescope

International Academy of Astronautics
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IADC
IASI
IAU
IBER
IBEX
IBMP
ICESAT
ICME
ICRR
ICTP
IGOS-P

HY
ILWS
IMF
INPE
InSAR
Integral
IPCC
IPS

IR
IRAS
ISAS
ISES
ISGP
ISO
ISRO
ISS
ISSOL
ISTP
ISTS
IXO
JAXA
JSBSS
KATE/RSIS

KBO
KIBO

Koronas
Kr
LADEE
LCROSS
LCT
LDB
LEO
LEO
LET
LIDAR
LISA
LOLA
LRA
LRO
LWS
MARCI
MARIE

Inter-Agency Space Debris Coordination Committee
Infrared Atmospheric Sounding Interferometer
International Astronomical Union

Investigations into Biological Effects of Radiation
Interstellar Boundary Explorer

Institute of Biomedical Problems

Ice, Cloud and land Elevation Satellite
Interplanetary Coronal Mass Ejections
International Congress of Radiation Research
International Centre for Theoretical Physics
Integrated Global Observing Strategy Partnership:
http://www.igospartners.org/

International Heliophysical Year

International Living With a Star

Interplanetary Magnetic Field

Instituto Nacional de Pesquisas Espaciais (Brazil)
Interferometric Synthetic Aperture Radar
International Gamma Ray Astrophysics Laboratory
Intergovernmental Panel on Climate Change: http://www.ipcc.ch/
Inter Planetary Scintillation

infrared

Infrared Astronomy Satellite

Institute of Space & Astronautical Science, Japan
International Space Environment Service
International Society for Gravitational Physiology
International Organization for Standardization
Indian Space Research Organization

International Space Station

The International Astrobiology Society
International Solar Terrestrial Physics

International Symposium on Space Technology and Science
International X-ray Observatory

Japan Aerospace Exploration Agency

Japanese Society for Biological Sciences in Space

Ka-band Telemetry and telecommand Experiment/Radio Science for

SMART-1 experiment
Kuiper Belt Object

Name, meaning “hope,” of the Japanese Experiment Module built for the

ISS

See Coronas

Krypton

Lunar Atmosphere and Dust Environment Explorer
Lunar CRater Observation and Sensing Satellite
Laser Communication Terminal

Long Duration Balloon

Low-Earth Orbit

Low Earth Orbiting (satellite)

Linear Energy Transfer

Light Detection and Ranging

Laser Interferometer Space Antenna

Lunar Orbiter Laser Altimeter

Laser Retroreflector Array

Lunar Reconaissance Orbiter

Living With a Star

Mars Color Imager

Mars Radiation Environment experiment
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MaRS
MARSIS
MASS
MATROSHKA
MAVEN

MB

MCS

MDIS
MEDES
MELISSA
MESSENGER

MetOp
MI
MINERVA
Mini-TES
MOSTI
MRO
MSL
NADIR
NAI
NASA
NCWT
NEMO
NEXT
NICT
NMDB
NOAA
NOVA
NRF
NRL
NSBRI
NSF
NSRL
NuSTAR
OMEGA
ORBITALS
Pancam
Pan-STARRS
PDS

PFS
PMCs
POD
POLAR
PRBEM
PSD
PSLV
RAT

RF
RHESSI
RKA
ROSA
RSA
RWC
S*T*A*R*S
SARA

Mars Radio Science experiment
Mars Advanced Radar for Subsurface and Ionosphere Sounding
Dust MASS Analyzer (NASA Sounding Rocket Experiment)

Facility for radiation measurements under extra vehicular activity conditions

Mars Atmosphere and Volatile EvolutioN
Maossbauer Spectrometer

Mars Climate Sounder

Mercury Dual Imaging System

Institut Médicine Physiologie Spatiale
Micro-Ecological Life Support System Alternative
MEcury Surface Space ENvironment, GEochemistry, and Ranging mission
(Applied Physics Laboratory; launched by NASA)
Meteorological Operational satellite

Microscopic Imager

Mlcro/Nano Experimental Robot Vehicle for Asteroid
Miniature Thermal Emission Spectrometer

Ministry of Science, Technology and Innovation of Malaysia
Mars Reconnaissance Orbiter

Mars Science Laboratory

Neutral Atmosphere Dynamics Interdisciplinary Research
NASA Astrobiology Institute

National Aeronautics and Space Administration

National Science and Technology Centre (Amsterdam)

The science center at the NCWT

New Exploration of Tempel-1

National Institute of Information and Communications Technology
Neutron Monitor Database

National Oceanic and Atmospheric Administration

NASA Opportunities for Visionary Academics

National Research Foundation (South Africa)

Naval Research Lab (USA)

National Space Biomedical Research Institute

National Science Foundation

NASA Space Radiation Laboratory

Nuclear Spectroscopic Telescope Array

Observatoire pour la Mineralogie, 1’Eau, la Glace et 1’ Activité
Outer Radiation Belt Injection, Transport, Acceleration and Loss Satellite
Panoramic Camera

Panoramic Survey Telescope and Rapid Response System
Planetary Data System

Planetary Fourier Spectrometer

Polar Mesospheric Clouds

Precise Orbit Determination

Polar Orbiting Satellite (NASA)

(COSPAR) Panel on Radiation Belt Environmental Modelling
(COSPAR) Panel on Satellite Dynamics

Polar Satellite Launch Vehicle

Rock Abrasion Tool

Radio Frequency

Reuven Ramaty High Energy Solar Spectroscopic Imager
Russian Space Agency

Romanian Space Agency

Russian Space Agency

Regional Warning Center

Science Technology and Research Students program

Sub KeV Atom Reflecting Analyser
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SBC
SBI
SCIAMACHY

SCOSTEP
SDO

SDSC

SECCHI

SELENE (KAGUYA)
SETI

SHARAD

SHINE

SIR

SIRTF

SJ-8

SLR

SMART

SOHO

SOMA

SORCE

SOT

SOTERIA

SOX

SPEDE/EPDP

SPICAM
SQUID
SSN
SSOEL
STE
STEREO
STP

STP
STSC
SUPIM
SVOM
SWEETS
SWENET
TARF
TEC
TEGA
TGF
THEMIS
THEMIS
TIEGCM
TOPEX
TRACE
UHF
ULDB
ULISSE

UN
UNOOSA
UNCOPUOS
UNEP

URSI

Sanriku Balloon Centre

Solar Bolometric Imager

SCanning Imaging Absorption spectroMeter for Atmospheric
CHartographY

Scientific Committee On Solar-Terrestial Physics

Solar Dynamic Observatory

Satish Dhawan Space Centre

Sun-Earth Connection Coronal and Heliospheric Investigation
SELenological and ENgineering Explorer

Search for ExtraTerrestrial Intelligence

Shallow Radar

Solar, Heliospheric, and Interplanetary Environment

SMART-1 Infrared Spectrometer

Space Infra-Red Telescope Facility

ShiJian-8, a Chinese seed-breeding satellite

Satellite Laser Ranging

Small Mission for Advanced Research in Technology

Solar and Heliospheric Observatory

Sociedad Mexicana de Astrobiologia

Solar Radiation and Climate Experiment

Solar Optical Telescope

Solar-Terrestrial Investigation and Archives

Solar X-ray Spectrometer

Spacecraft Potential Electron and Dust Experiment/Electric Propulsion
Diagnostic Package

Spectroscopy for Investigation of Characteristics of the Atmosphere of Mars
Superconducting Quantum Interference Device

Space Surveillance Network (USA)

Society for the Study of the Origin and Evolution of Life
Solar-Terrestrial Environment (Laboratory, Nagoya, Japan)

Solar Terrestrial Relations Observatory

Solar Terrestrial Probes

Solar Terrestrial Physics

Scientific and Technical Sub-Committee (of UNCOPUOS)
Sheffield University Plasmasphere Ionosphere Model

Space-based multi-band astronomical Variable Objects Monitor
Space Weather and Europe - an Educational Tool with the Sun
Space Weather European Network

Taiki Aerospace Research Field

Total Electron Content

Thermal and Evolved Gas Analyzer

Terrestrial Gamma-ray Flash

Time History of Events and Macroscale Interactions during Substorms
Thermal Emission Imaging System
Thermosphere-ionosphere-electrodynamic general circulation model
(Ocean) TOPography EXperiment

Transition Region and Coronal Explorer

Ultra High Frequency

Ultra Long Duration Balloon

An EC program focusing on the exploitation of scientific data including
space weather data

United Nations

United Nations Office for Outer Space Affairs: http://www.unoosa.org/
United Nations Committee on the Peaceful Uses of Outer Space
United Nations Environment Programme: http://www.unep.org/
International Union for Radio Science
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UTC

Uv
VIRGO
VLBI
VLF
VSOP
WACCM
WGs
WIND
WMAP
WMO
WRMISS
Xe
XMM
XRT
XTE

Coordinated Universal Time

ultraviolet

Variability of solar IRradiance and Gravity Oscillations
Very Long Baseline Interferometry

Very Low Frequency

VLBI Space Observatory Programme

"Whole Atmosphere Community Climate Model"
Wideband Global SATCOM

NASA spacecraft to study solar wind and terrestrial plasma
Wilkinson Microwave Anisotropy Probe

World Meteorological Organisation: http://www.wmo.int/
Workshop on Radiation Monitoring for the International Space Station
Xenon

X-ray Mutli-Mirror Mission

X-ray Telescope

X-ray Timing Explorer
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