



















































































































































































































































































ESA and Rosaviakosmos sign up for two Foton flights

After a year of extensive
negotiations, a new procurement
order for two unmanned Foton
capsule flights was signed on

21 October between ESA and the
Russian Space Agency
Rosaviakosmos. This order covers
the Foton-M2 and -M3 missions,
which will have 660 kg of ESA-
supplied scientific payloads
onboard.

The order binds ESA,
Rosaviakosmos and two Russian
partner companies (KBOM in
Moscow and TsSKB-Progress in
Samaray) for at least the next three
years, with a first [aunch scheduled
for May 2005 and the second for
autumn 2006. This will provide
reflight opportunities for almost the
entire experiment programme
originally assigned to Foton-M1

but lost when that launch failed on
15 October 2002. It will also
reinstate a substantial part of ESA’s
scientific objectives for the STS-107
mission, unfulfilled following the
Columbia Shuttle accident in
February with the tragic loss of its
crew, experiment samples and science/technology experiments.

Two Foton spacecraft will carry 660 kg of European payload

Foton capsules, which first flew in 1985, are based on the design of the Russian Vostok capsule, in which Yuri
Gagarin was put into orbit in 1961. But whereas the original Vostok design has been developed for manned
missions into the Soyuz spacecraft, it has been very largely maintained for the unmanned Foton, which is
primarily used for physics and materials science experimentation. The typical length of a Foton mission is

15 days. The recoverable capsule is launched on a Soyuz-U and returned to Earth at the end of its mission,
landing with the aid of a parachute system.

The Foton-M2 payload will include experiments in fluid physics (FluidPac, SCCO), exobiology (Biopan), five
material science experiments to be processed in Russia’s Polizon automatic furnace and further such
experiments in the DLR Agat furnace, a technology experiment (Favorite) and the Autonomous experiments
(Photo-li, Biofilter). Two further experiments will be embedded in the spacecraft’s heat shield, one concerning
re-entry technology (Keramik), the other meteoritic science (Stone).

The preliminary Foton-M3 payload definition is planned to include various experiments in biology (Biobox,
Kubik, Eristo/Osteo), exobiology (Biopan), fluid physics (SCCO, Gradflex), protein crystallisation, material
science (Polizon), new re-entry technology (YES-2), plus other Autonomous experiments. Cesa

Prestigious
award for SOHO

The international SOHO team
has been presented with the
prestigious Laurels for Team
Achievement Award of the
International Academy of
Astronautics (IAA).

The award recognises both the
outstanding achievements in
designing, building and
operating the mission, as well
as the science it has
performed. It is a tribute to a
team that has contributed to
one of the most successful
space missions in history.

The International Academy of
Astronautics presents this
award in recognition of
extraordinary performance and
achievement by teams of
scientists, engineers and
managers in the field of
astronautics. This honour has
been awarded only twice
before - to the Russian Mir
Space Station Team and the
US Space Shuttle Team. Now
the SOHO team joins this
select group.

Throughout the mission, the
team has continued to produce
excellent science, and SOHO
has revolutionised the way
scientists think about the Sun
and how it might affect the
Earth's environment. More
than 1500 papers,
representing the work of more
than 1500 scientists, have
been published based on
SOHO data. With SOHO still
going strong, the success
story is set to continue. @esa
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Pedro Duque safely back on Earth
Cervantes mission concludes with Soyuz TMA-2 landing

Spanish ESA astronaut Pedro Duque landed in the command module of the Soyuz TMA-2
spacecraft near the town of Arkalyk in Kazakhstan at 03:40 Central European Time (CET) on
28 October, thus concluding the successful 10-day Cervantes mission to the International
Space Station (ISS).

The mission proceeded flawlessly with the completion of the experiment programme, the
changeover of ISS Expedition crews and the exchange of the Space Station’s Soyuz TMA lifeboat.

The Soyuz TMA-2 spacecraft undocked from the 1SS with Duque as Flight Engineer, Yuri
Malenchenko (Rosaviakosmos) as Commander and Edward Lu (NASA) as 2nd Flight Engineer.

During his 8-day stay on the ISS, Pedro Duque had carried out an extensive programme of
scientific, technological and educational experiments as part of the Cervantes mission, the
majority of which were sponsored by the Spanish Ministry of Science and Technology.

“The experiment programme has been a complete success’, said ESA Mission Manager, Aldo
Petrivelli, “and results have been obtained for all 22 experiments. These included two physical
science experiments, which utilised the European-built Microgravity Science Glovebox on the
1SS, four biological experiments, four human physiology experiments and a number of
educational experiments and technology demonstrations.”

During the Cervantes mission Pedro Duque had numerous contacts with the media from Spain
and Germany. He talked via amateur radio with primary schoolchildren, winners of the Habla
ISS competition.

In addition to the experiment programme, the Cervantes mission served to relieve the ISS
Expedition 7 crew. Yuri Malenchenko and
Edward Lu had been stationed on the ISS
since 28 April 2003. They have now been
replaced by the ISS Expedition 8 crew,
Michael Foale (NASA) and Alexander Kaleri
(Rosaviakosmos), who arrived with Pedro
Duque at the ISS in the Soyuz TMA-3
spacecraft on 20 October and are
scheduled to return next April with Dutch
ESA astronaut André Kuipers. The Soyuz
TMA spacecraft are being used as crew
changeover vehicles due to the grounding
of the Shuttle fleet following the Columbia
accident in February.

This was Duque’s second spaceflight, as he
was a Mission Specialist on the Space
Shuttle Discovery, STS-95 mission (29
October to 7 November 1998). Gesa

Pedro Dugue conducting the Cardiocog
experiment during the Cervantes Mission
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SMART-1 ion engine
fired successfully

After a flawless launch during the night
of 27/28 September on an Ariane-5,
SMART-1's revolutionary propulsion
system was successfully fired at 12;25
UT on 30 September 2003, in orbit
around the Earth.

Engineers at ESOC, the European
Space Agency's control centre in
Darmstadt, Germany, sent a command
to begin the firing test, which lasted for
one hour. In space and in a true vacuum,
the ion engine actually worked better
than in pre-launch testing on the ground.
Engineers will now analyse the data to
see exactly how much acceleration was
achieved and how smoothly the
spacecraft travelled.

This is the first time that Europe has
flown an electric primary propulsion in
space, and also the first European use
of this particular type of ion engine,
called a 'Hall-effect' thruster.

The Solar Electric Primary Propulsion
consists of a single ion engine fuelled by
xenon gas and powered by solar energy.
The ion engine will accelerate SMART-1
very gradually to cause the spacecraft to
travel in a series of spiralling orbits —
each revolution slightly further away from
the Earth — towards the Moon. Once
captured by lunar gravity, SMART-1 will
move into ever-closer orbits of the Moon.
Cesa

Close-up view of SMART-1's plasma thruster
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Envisat radar altimetry tracks river
levels worldwide

ESA has unvailed a new product range called River and Lake Level from
Altimetry that provides previously inaccessible information on the water
levels of major lakes and rivers across the Earth's surface, derived from
Envisat and ERS radar-altimeter measurements.

For over a decade ESA has used satellites to bounce radar pulses off
the Earth and precisely measure the height of ocean and land surfaces.
But inland lakes and rivers have been effective blind spots for radar
altimetry — at least until now.

Hydrologists can use this new data to monitor river heights around
the planet, assess the impact of global warming and help with water

resource management. Inland water bodies are important as key sources

of both water and food for the people living round them. They are also
often regions of maximum biodiversity and represent early indicators of
regional climate change.

The Radar Altimeter 2 (RA-2) flown aboard ESA's Envisat environmental
satellite is the improved follow-on to earlier radar altimeters on the
ERS-1 and ERS-2 spacecraft. From its 800 km-high polar orbit it sends
1800 separate radar pulses down to Earth every second and then records
how long their echoes take to return, timing their journey with nano-
second accuracy to calculate the exact distance to the planet below.

A team from the UK’s De Montfort University team developed the river
and lake monitoring software by painstakingly combing through many
gigabytes of raw data acquired over rivers and lakes, taking note of the
type of echo shapes that occurred. They sorted different echo shapes into
distinct categories, then created an automated process to recognise these
shapes within ‘wet' signals and eventually extract usable data from them.

The plan is that global altimeter data for the last 12 years will be
reprocessed to provide hydrologists with historical information, invaluable
for assessing long-term trends. ESA also intends to install operational
software in its ground segment so eventually the product can be
delivered to users in near-real time, within three hours or less of its
acquisition from space. Gesa
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pheric chemistry that
assimilates data from
Envisat, BASCOE
(Belgian Assimilation
System of Chemical
Observations from
Envisat) forecasts
global concentrations
of ozone for ten days
ahead.
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In another application,
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New China-Europe Global Navigation
Satellite System Technical Training and
Cooperation Centre (CENC)

The European Commission, the European Space Agency and the
Chinese Ministry of Science and Technology have decided to
establish a training, cooperation and information centre for satellite
navigation in China at the renowned Beijing University. The centre
will be staffed initially by one or two experts supported by two
administrative and technical assistants.

Europe and China share a common interest in cooperating to bring
the benefits of satellite navigation, and Galileo in particular, to
transport, science, land management, disaster prevention and other

user sectors.

Hubble assists
Rosetta comet
mission

Data from the NASA/ESA Hubble
Space Telescope have played a
major role in preparing ESA’s
ambitious Rosetta mission

for its new target, comet
87P/Churyumov-Gerasimenko.

Hubble has been used to make
precise measurements of the size,
shape and rotational period of the
comet. This information is essential
if Rosetta is to rendezvous with
the comet and then release a
probe. Observations made by
Hubble in March this year revealed
that comet 67P/Churyumov-
Gerasimenko (67P/C-G) is
approximately five by three
kilometres in size and shaped like
a rugby ball. ESA mission
scientists were concerned about
the exact size of the solid nucleus,
knowledge that is needed to adapt
the mission to the comet's gravity.

"Although 67P/C-G is roughly
three times larger than the original
Rosetta target, its highly elongated
shape should make landing on its
nucleus feasible, now that

@esa

measures are in place to adapt
the lander package to the new
scenario," says Dr Philippe Lamy
of the Laboratoire d'Astronomie
Spatiale in France.

Mission scientists began looking
for an alternative target when the
Rosetta mission's launch date was
postponed. The delay meant that
the original target comet,
46P/Wirtanen, was no longer
easily reachable. But scientists did
not have enough information on
the back-up comet, 67P/C-G, and
sought data from the largest
telescopes.

Rosetta's launch is currently
planned for February 2004, with a
rendezvous with the comet about
10 years later. QCesa
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The winners of competitive contracts for two of the
ESA Aurora Programme’s key robotic missions —
ExoMars and the Earth re-entry vehicle
demonstrator — have been selected. This marks a
major milestone in this long-term programme for
Solar System exploration. Alenia Spazio (ltaly),
Alcatel Space (France) and EADS Astrium (France)
are to head the three industrial teams selected to
carry out a full mission design for ExoMars, the
Aurora exobiology mission to Mars.

Similarly, two industrial teams, headed by EADS
Launch Vehicles of France and Surrey Satellite
Technology Limited (SSTL) of the United Kingdom,
respectively, have been selected for the pre-
development phase of the EVD mission.

ExoMars

The ExoMars mission, to be launched in 2009, is
the first of the major Flagship missions in the
Aurora Programme. It includes an orbiter and a
descent module that will land a large (200 kg),
high-mobility rover on the surface of Mars. After
delivery of the lander/rover, the ExoMars orbiter will
also operate as a data-relay satellite between the
Earth and the vehicle on the Martian surface.

The primary objective of the ExoMars rover will be
to search for signs of past or present life on the
Red Planet. Additional measurements will be made
to identify potential surface hazards for future
human missions, to determine the distribution of
water on Mars and to measure the chemical
composition of the surface rocks.

The contracts cover the design of the entire
ExoMars mission, from launch, through the long
interplanetary voyage, to the landing of the rover
on the planet’s surface.

Earth re-entry vehicle demonstrator

The second Aurora Flagship mission is a Mars
Sample Return mission planned for 2011. Its main
goal will be the retrieval of rock samples from the
Martian surface and subsurface for subsequent
analysis in laboratories on Earth.

In order to ensure the success of this challenging
mission, a number of new technologies will have to
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First Aurora mission design contracts awarded

be developed and tested. Conceived as a small
technology-driven mission, the Earth re-entry
vehicle demonstrator will be used to validate the
design of the small Mars sample-return capsule
that will bring back the precious samples of
Martian soil.

The Earth re-entry vehicle demonstrator is
expected to be launched in 2007. The baseline
mission foresees the insertion into a highly elliptical
Earth orbit of a small spacecraft carrying a re-entry
capsule. In order to reproduce the final phase of a
typical Mars return mission, the capsule will then
carry out a ballistic re-entry into the Earth’s
atmosphere at speeds of up to 45,000 km/h.

Two industrial teams have been selected for the
parallel Earth re-entry vehicle demonstrator
mission studies. The concept presented by the
industrial team, under the leadership of EADS LV
(France) with the participation of OHB System
(Germany) and Plansee (Austria) is solidly based
on the experience of past projects.

The industrial team led by SSTL (UK) has devised
an innovative concept well adapted for a small
technology mission. The participation of highly
specialised companies, Fluid Gravity Engineering
(UK), Kayser Threde GmbH (D) and Vorticity Ltd.
(UK} ensures excellent coverage of the mission’s
most critical technologies.

The next Aurora contract for Phase-A studies will
concern the Mars Sample Return mission. @esa

First Space
Medicine
Workshop at EAC

The first Space Medicine
Educational Workshop took place
at the European Astronaut Centre
(EAC) in Cologne, Germany, in
October. It allowed 44 European
students, researchers and young
professionals to get to know each
other and learn more about
human spaceflight and medicine.

The Workshop was split into
presentations of project proposals
by the attendees and lectures by
experts. The week began with

an opening ceremony during
which participants witnessed the
docking and hatch opening of the
Soyuz TMA - Cervantes Mission
via live links to Mission Control in
Moscow and Houston.

In order to participate in the
Workshop each student had to
present an idea or concept in the
field of space medicine, endorsed
by a Professor, which had
applicability both in space and on
the ground. Student presentations
ranged from an exoskeleton suit
that just needs to be worn in order
to have an exercise effect, to using
remote-sensing data and specially
designed low-cost sensors to
predict malaria risk based on
rainfall temperature and the wing-
beat frequency of the mosquito.

The list of experts and guests
included Jeff Davis (Director of
Space & Life Sciences, NASA
JSC), Martina Heer (Aerospace
Medicine Institute, DLR),
Marco Cardinale (University of
Aberdeen), Beth Shephered
(Responsible for exercise and
countermeasures, NASA), Dietrich
Manzey (University of Berlin),
Ernst Messerschmid (Head of
EAC and former astronaut),
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Vincenzo Costiglicla (President
of the European Medical
Association), Michel Tognini
(Head of the ESA Astronaut
Division), Ulf Merbold (ESA
astronaut), Loredana Bessone
(ESA/EAC), Oliver Angerer
(ESA/ESTEC), Rupert Gerzer
(Director of the Aerospace
Medicine Institute, DLR), David
Raitt and Niels Eldering (ESA
Technology Transfer Office).

Each morning, a representative of
the Crew Medical Support Office
gave the students an update on
the status of the Cervantes

Participants in the Space

communities, at: Medicine Workshop at EAC

mission and the role of the
European medical doctor
supporting the Mission. In the
evening, groups were given
accompanied tours of the actual
medical console facilities used for
mission support.

As an immediate outcome and on
their own initiative, the participants

WWW.Spacesurgeons.com .

The Space Medicine Workshop
was part of a new ESA initiative,
“The Health Care Network”,
aimed at increasing its role in
educational activities, by
supporting other educational
offices in ESA and external
partners such as the DLR School

have started a web-based forumto  Lab in Cologne. Cesa
provide a focal point for both the Mei Ling Doery's project won
educational and professional - the second prize
Parabolic flight veterans §
)

On normal aeroplanes that get you from city A to
city B, you earn frequent flyer miles. On the A300 ;
Zero-G Airbus the number of parabolas you fly is
counted, and the real parabolic flight veterans
earn medals! Sixteen of those — three gold, eight
silver and five bronze — were handed out during
the 35th ESA parabolic flight campaign on

13 October. Parabola champion is Marcel Thierot
with 4242. Other gold medals went to Philippe
Fourcade (3608 parabolas) and Christophe Mora
(3022 parabolas). Silver medal winners were
Gilles Le Barzic (2351), Pierre Vaida (2323,
Charles Dupart (2320), Thierry Gharib (2136),
Pierre Bencheik (1424), Roland Dairiam (1350),
Vladimir Pletser (1284) and Anneke van der
Geest (1107). Slizel Bussieres (882), Frédéric Gai
(863), Jean-Pierre Fouquet (822), Jean-Charles
De Longueville (498) and Maurice Hinsenkamp
(467) were awarded bronze medals. Cesa
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ZARM Drop Tower becomes an ESA
External Facility

ESA has declared the ZARM Drop Tower, a 146-metre high
landmark on the campus of Bremen University, Germany, an ‘ESA
External Facility’. The ‘Zentrum fir Angewandte Raumfahrt
Microgravitation’ Tower offers 4.47 seconds of weightlessness up to
three times per day.

The Tower, which is unique in Europe and regularly used by ESA,
offers the capability of conducting extensive research in
microgravity, and it is an essential test bench for projects about to
become operational. For both applications, ZARM has provided
years of invaluable access to reduced gravity
conditions for thousands of experiments, in many of
which ESA has been involved.

The introduction of a catapult, planned for this year,
will double the time available in reduced gravity
conditions, opening broader research possibilities in
good time for the International Space Station
exploitation phase, and for microgravity applications in
particular.

The contract was signed on 2 October by the Mayor
of Bremen and President of the City Senate Dr
Henning Scherf, Prof. Dr Hans J. Rath, ZARM
Director General, Dr Hans Kappler, ESA Director of
Industrial Matters and Technology Programmes, and
Mr Gaele Winters, ESA Director of Technical and
Operationa! Support. It was ‘sealed’ with a ceremonial
drop in the Tower. Qesa

Hoisting the ESA flag:
Bremen's Mayor Henning Scherf

ESA Payload
Safety Review
Panel certified
“Cervantes”
payload

The ESA Payload Safety
Review Panel, established in
cooperation with NASA in
2002, met in September at
ESTEC for a Training
Workshop. October’s
“Cervantes” mission was the
first to carry ESA-certified
payloads to the ISS. @esa
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Physics on Stage 3 - a great success for physics teaching

More than 400 participants from
22 European countries — most of
them teachers — made the Physics
on Stage 3 festival a roaring
success. After a year of activities
in each of the participating
countries, delegates selected for
their outstanding and innovative
teaching projects came to ESTEC,
in the Netherlands, from 8 to 15
November, to exchange ideas and
methods and find ways of making
science teaching attractive again.
Physics on Stage is organised by
members of the EIROforum and
was co-funded by the European
Commission as part of the
European Science and Technology
Week 2003. CGesa

The most innovative and inspiring projects received the “EIROforum Teaching Awards”. Rudolf
Ziegelbecker from Austria and his two students won the second prize for their “cat gymnasts”

www.esa.int

His Royal Highness Prince Johan Friso of the Netherlands and Mrs van
der Hoeven, Dutch minister of Education, Culture and Science, guided
here by Wubbo Ockels, chairman of Physics on Stage 3, attended the
Opening Ceremony

Liftoff for the third edition of the Physics on Stage science teaching
festivall His Royal Highness Prince Johan Friso of the Netherlands
launches a water rocket as the opening act

5

As a special treat, an ltalian chef prepared a meal “cooked with
physics” - ice-cream made with liquid nitrogen, for example (left)

Two participants from Poland and Belgium exchange teaching
ideas at the fair

The Austrian performance “Eye Like Physics”
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European Image Information Mining
Coordination Group Gets to Work

The European Image Information Mining Coordination Group (IIMCG)
was officially created on 26 May 2003 by its funding members: ASI,
CNES, CNR, DLR, EC-IST, ESA, ETHZ, and EUSC.

At its first meeting, the IIMCG defined the [IM focus and areas of
interest, as well as its own Terms of Reference.

IIM Focus and Areas of Interest

{IM focus is on research and technological activities for automated

and user-centred extraction of information from Earth Observation

images and image archives in support of content understanding.

The main areas of concern are:

— Information modelling and processing for very large and
heterogeneous image sets

- Mediating systems (e.g. learning, adapting themselves to user
conjecture, suggesting solutions, etc.)

— Knowledge discovery concepts (including auxiliary data)

— Communicable information and knowledge

— Opportunities (e.g. usage scenarios, test cases, business
models, technology transfer, etc.)

- Evajuation methods

— Related standards also for interfaces.

The 1IM research and technological axes are:
~ Automated and semi-automated processing
— Advanced archiving/computing

— Scalable systems

— Advanced user interfaces

— Content-aware networks

— Data-fusion/assimilation

- Soft-computing

— GRID techniques.

HIMCG Terms of Reference

Charter
For Image Information Mining (IIM) applied to
Earth Observation images, the [IMCG shall:

- Promote European research and development of IIM techniques

— Interface with European and National programmes in the field,
like the O, (Open and Operational) ESA initiative, the EC FP6
activities, etc.

- Foster, within the members, the possibility to:

» Share scientific and technical experience, data, information
and applications
* |dentify relevant scientific and technical issues
» Suggest technical directions
» Suggest solutions for funding and coordination of activities
— Provide a forum where interested bodies may:

» Constantly be kept updated on ongoing activities in the field
and on relevant scientific and technical issues
* Exchange information (including gathering of suggestions and
requirements)
* Be informed about available demonstrators, prototypes,
products, etc.
— |dentify and suggest/promote appropriate standards
~ Facilitate and promote the use of resulting products.
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Mandate

For [IM applied to EQ, the IMCG shalll:

- Establish and maintain liaison with other interested bodies and
with new sensors’ research and design (in particular for the
identification of short / medium / long term needs)

— ldentify research and technological issues

— Define possible strategies and solutions

— Suggest activities and coordination methods

— Suggest standards and interfaces for possible technologies.

Modus operandi

For [IM the IIMCG shall:

- Prepare periodical plans and reports for internal and European
distribution

- Define methods for ensuring maximum participation from
European partners {e.g.: define rules for enlarging participation
to the WG, foster the creation of Interest Groups or national
contacts, gather input from research, institutions, industry, etc.)

— Meet at least twice per year

- Organise the Knowledge Based IIM Workshop once per year

— Establish as necessary internal Task Forces for specific areas

— Provide feedback to the IIMCG members from participation to
other events

— |dentify information for IMCG internal use only o for free circulation

— Address and suggest approaches related to potential IPR issues

- Keep an updated list of related events

— Organise and update related Internet pages.

| The necessary resources for participation in
IMCG activities wil be provided by the
respective parent organisations.

Coming Event

The IIMCG is currently organising the ESA-
EUSC 2004 Conference on ‘Theory and
Applications of Knowledge driven Image
Information Mining, with focus on Earth
Observation’ The event is the second in the series jointly organised
by ESA and EUSC (the first was held in December 2002 at
ESRIN}, and is merged with the 2nd Image Information Mining
Workshop (the first one took place in September 2002 in Zurich).
The 2004 Conference will take place on 17/18 March, at the
Torrejon de Ardoz Air Base in Madrid.

Visit http://earth.esa.int/rtd/Events/ESA-EUSC_2004 for further
information and registration details.

Further Information

Further information about IIMCG projects, articles, documents,
events, etc. can also be obtained via the Internet, by visiting
http://earth.esa.int/rtd/IMCG , or from the following Contact Points:

Giovanni Rum e giovanni.rum@asi.it

Alain Giros ¢ alain.giros @cnes.fr

Francesco Lovergine ¢ lovergine @ba.issia.cnr.it
Mihai Datcu « Mihai.Datcu@dir.de

Daniele Rizzi * Daniele.Rizzi@cec.eu.int
Sergio D'Elia ¢ Sergio.DElia@esa.int

Klaus Seidel * Klaus.Seidel@vision.ee.ethz.ch
Lucio Colaiacomo e |.colaiacomo@eusc.org

Sergio D’Elia, ESA/ESRIN

Ww.esa.int




ESA-EUSC 2004 Conference

Theory and Applications of Knowledge-driven Image Information
Mining, with focus on Earth Observation

17 - 18 March 2004
Torrejon de Ardoz Air Base, Madrid, Spain

Organised by: Sponsored by:

The Image Information Mining Coordination Group (IIMCG)  |EEE Geoscience and Remote Sensing Society
Objectives:

To review the state of the art and identify R&D The main target audience includes the European space
requirements in the following fields of Earth Observation agencies and organisations, aerospace industry and

and other domains: research centres, and research and academic institutions

— Theoretical foundation of information retrieval from very ~ involved in one or more of the above areas.
large image data sets

- Image syntax and image semantics Registration:
- Knowledge-driven image information mining The deadline for registration (no fee) for the Conference is
- Knowledge sharing and management 16 February 2004.
- Multi-domain, multi-dimensional semantic information
indexing and retrieval Further information can be found by visiting:
- Multidimensional database systems http://earth.esa.int/rtd/Events/ESA-EUSC_2004.

- Exploratory image information extraction
- Modelling user conjecture and
human/machine interaction.
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@esa Publications

Publications

The documents listed here have
been issued since the last
publications announcement in the
ESA Bulletin. Requests for copies
should be made in accordance with
the Table and Order Form inside the
back cover
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ESA Newsletters

ON STATION NO. 14 (SEPTEMBER 2003)
NEWSLETTER OF ESA’S DIRECTORATE OF
HUMAN SPACEFLIGHT

WILSON A. (ED))

NO CHARGE

CONNECT NO. 03/03 (OCTOBER 2003)
NEWSLETTER OF ESA'S DIRECTORATE OF
APPLICATIONS

MENNING N. & BATTRICK B, (EDS.)

NO CHARGE

ESA Brochures

VILSPA - THE ESA GROUND STATION IN SPAIN
(SEPTEMBER 2003)

BATTRICK B. (ED.)

ESA BR-207// 8 PAGES

NO CHARGE

GREEN PAPER ON EUROPEAN SPACE POLICY
- REPORT ON THE CONSULTATION PROCESS
(OCTOBER 2003)

EC/ESA JOINT TASK FORCE SECRETARIAT
(ED. B. BATTRICK)

ESA BR-208 // 28 PAGES + CD-ROM

PRICE: 10 EURO

GOCE - ESA’S GRAVITY MISSION (OCTOBER
2003)

RIDER H., RAST M. & BATTRICK B. (EDS)

ESA BR-209 // 16 PAGES

PRICE: 10 EURO

!

vILSPA
Cesa

|
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INTEGRAL: THE INTERNATIONAL GAMMA-RAY
ASTROPHYSICS LABORATORY

- 1YEAR IN ORBIT (NOVEMBER 2003)
PARMAR A_ET AL. (ED. B. BATTRICK)

ESA BR-210// 21 PAGES

PRICE: 10 EURO

CRYOSAT - ESA’S ICE MISSION
REBHAN H. & BATTRICK B. (EDS.)
ESA FLYER // 4 PAGES

NO CHARGE

ESA Special
Publications

X-RAY EVOLVING-UNIVERSE SPECTROSCOPY
~THE XEUS INSTRUMENTS (NOVEMBER 2003)
WILSON A. (ED.)

ESA SP-1273// 134 PAGES

PRICE: 30 EURO

PROCEEDINGS OF THE 10TH EUROPEAN
SPACE MECHANISMS AND TRIBOLOGY
SYMPOSIUM, 24-26 SEPTEMBER 2003, SAN
SEBASTIAN, SPAIN (SEPTEMBER 2003)
HARRIS R A. (ED)

ESA SP-524 // 438 PAGES & CD-ROM
PRICE: 60 EURO

PROCEEDINGS OF THE 16TH ESA SYMPOSIUM
ON EUROPEAN ROCKET AND BALLOON
PROGRAMMES AND RELATED RESEARCH,
2-5 JUNE 2003, ST. GALLEN, SWITZERLAND
(AUGUST 2003)

WARMBEIN B. (ED)

ESA SP-530 // 619 PAGES

PRICE: 60 EURO

PROCEEDINGS OF DASIA 2003, 2-6 JUNE 2003,
PRAGUE, CZECH REPUBLIC (SEPTEMBER 2003)
HARRIS RA. (ED)

ESA SP-532 // CD-ROM

PRICE: 25 EURO

PROCEEDINGS OF ISCS 2003 - SOLAR
VARIABILITY AS AN INPUT TO THE EARTH’S
ENVIRONMENT, 23-28 JUNE 2003, TATRANSKA
LOMNICA, SLOVAK REPUBLIC (SEPTEMBER
2003)

WILSON A. (ED.)

ESA SP-535 // 856 PAGES

PRICE: 60 EURO

PROCEEDINGS OF THE CONFERENCE
TOWARDS OTHER EARTHS - DARWIN/TPF AND
THE SEARCH FOR EXTRASOLAR TERRESTRIAL
PLANETS, 22-25 APRIL 2003, HEIDELBERG,
GERMANY (OCTOBER 2003)

FRIDLUND M., HENNING T. & LACOSTE H. (EDS.)
ESA SP-539 // 696 PAGES + CD-ROM

PRICE: 70 EURO

www.esa.inl

@esa .. ..ounmemen

2| Gamma-Ray
horatory
Astrof "
1 Year in OrD

WP Birngean Space
el sl T ihibsagsy

DASTA J0i

Gesa ..o

Provendings of e Papeabiini

Solar
Variability as
an Input to the
Earth's

16™ ESA
Symposium on
Furopean Rocket

and Balloon
Programmes and
Related ReSEafﬂ‘__

eso bulletin 116 - november 2003

101




102

@esa Publications

©esa_ ..o

i [ternational
Symprosivm 08

Materials ina

Space
Environment

Denmark

oty and Indentsy

space product
assurance

al
s for mechonc
S dard metho:
g of metallic matanos

esu bullefin 116 - november 2003

PROCEEDINGS OF THE 9TH INTERNATIONAL
SYMPOSIUM ON MATERIALS IN THE SPACE
ENVIRONMENT, 16-20 JUNE 2003, NOORDWIJK,
THE NETHERLANDS (SEPTEMBER 2003)
FLETCHER K. (ED)

ESA SP-540 // 743 PAGES + CD-ROM

PRICE: 70 EURO

ESA History Reports

ESRO/ESA AND DENMARK - PARTICIPATION BY
RESEARCH AND INDUSTRY (SEPTEMBER 2003)
GUDMANDSEN P, (ED. R.A. HARRIS})

ESA HSR-33 // 39 PAGES

PRICE: 10 EURO

ESA Procedures,
Standards &
Specifications

SPACE PROJECT MANAGEMENT - POLICY AND
PRINCIPLES (AUGUST 2003)

ECSS SECRETARIAT

ESA ECSS-M-00B // 40 PAGES

PRICE: 10 EURO

SPACE PRODUCT ASSURANCE -
MEASUREMENTS OF THERMO-OPTICAL
PROPERTIES OF THERMAL CONTROL
MATERIALS (AUGUST 2003)

ECSS SECRETARIAT

ESA ECSS-Q-70-09A // 34 PAGES

PRICE: 10 EURO

SPACE PRODUCT ASSURANCE - STANDARD
METHODS FOR MECHANICAL TESTING OF
METALLIC MATERIALS (AUGUST 2003)

ECSS SECRETARIAT

ESA ECSS-Q-70-45A // 40 PAGES

PRICE: 10 EURO

Contractor Report

GRAVITY CONTROL AND POSSIBLE
INFLUENCE ON SPACE PROPULSION
(DECEMBER 2002)

INSTITUTO SUPERIOR TECNICO, LISBON,
PORTUGAL

ESA CR(P)-4365 // 160 PAGES

PRICE: 30 EURO
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INTEHNATIONAL

wE International
E:i,l Space Unzversity

For future
space leaders

* Broaden your competence beyond
initial expertise
e Gain international experience
in a multicultural context
* Connect with leading space-sector figures

2-month 11-month

Summer Sessions Master of Space Studies
Hosted by an institution in a different In Strasbourg, France. 5 modules
country around the world each year. including a 3-month professional
2003: ISU central campus, placement. Options available for
Strasbourg, France completing modules over 2 or 3 years

Full and partial funding available for well-qualified
candidates from ESA Member States and Canada.
Contact: admissions@isu.isunet.edu

To learn more about our programmes, visit the ISU Internet
site at: http://www.isunet.edu/

ISU, Parc d’Innovation, Bd. G. d’Andernach, 67400 llikirch, France
Tel. +33 (0)3 88 65 54 30, Fax. +33 (0)3 88 65 54 47




JOB OPPORTUNITIES IN SPACE

Serco is the largest technical services contractor to ESA. We have been supporting the Agency’s programmes for over 30
years and regularly have job opportunities based at ESTEC (Netherlands}, ESRIN (ltaly), ESOC (Germany), ESA/HQ (France),
VILSPA (Spain) and Kourou Spaceport (French Guiana).

Typical activities within the space field encompass:

® AlV Engineering ® PC Support * Web Development

¢ Component Testing and e System Administration ® Project Management
Failure Analysis e Software Development * Product/Quality Assurance

e Antenna Engineering e Database Development and ® Technical Authoring

* Earth Observation Management ¢ Telecommunications

* Ground Segment Engineering e TT & C Engineering

* Radio Navigation

If you would like to be considered for future job opportunities with Serco please send your full curriculum vitae to:

Malcolm Thomas, Serco FM BV
Ambachtsweg 20A

2222 AL Katwijk

The Netherlands

Tel.: +31 71 409 0644 - Fax: +31 71 407 4014
E-mail: mthomas@serco-fm.nl
—

Serco is an Equal Opportunities Employer

@P
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SCIENCES

Sur Mars

Pierre Lagrange, Hélene Huguet

Et si vous pouviez visiter la planete Mars ?

Vous choisiriez certainement de découvrir, a travers des expéditions préparées avec soin, des
lieux mythigues tels que le mont Olympus, le plus haut du systéme solaire, ou Valles
Marineris, ce canyon gigantesque qui mesure la largeur des Etats-Unis...

Ce voyage vous est proposé a travers ce guide touristique hors du commun. Realise a partir
des derniéres connaissances scientifiques, avec les plus belles photographies de la conquéte
spatiale, Sur Mars vous fait revivre les réves, les croyances et les espoirs les plus fous que la
planete rouge a suscités et suscife toujours.

Des canaux de l'astronome Schiaparelli a la Guerre des Mondes mise en ondes par Orson
Welles, ce guide exceptionnel retrace aussi l'aventure d'un imaginaire qui s'est cristallisé
autour de cette planéte, comme autour daucune autre.

Laissez vous embarquer pour un voyage inoubliable...

Pierre Lagrange est historien et sociologue des scences, associé ou LAMIC, un laboratoire d'anthrapologie
du CNRS. Entouré de specialistes de Mars, il a développé ce guide touristique d'un nouveau genre.
Héléne Huguet, qui est journaliste scientifique.

* 2-86883-641-0 » 256 pages * 29 €

EN VENTE EN LIBRAIRIE




TOWARDS MARS' -book

A up-to-date information package about the study and the
facts of planet Mars, created by 35 top Mars researchers from
the USA, Japan and Europe. World-leading experts on Mars —
most of authors are members of the International Mars Explo-
ration Working Group — present 1n this unique work the strat-
egy up to year 201 1. The book contains illustrations from the
USA, Russia, Kazakhstan, Japan, Europe and China.

European Mars Express mission with Beagle Il landing cratt
are well documented in the book.

Astronomy Now (England, U.K.):

*“... Profusely illustrated, Towards Mars! really shines by the
excellent quality of its photographic contents; reproductions
of the Martian surface are particularly spectacular. It you want
to know what secrets Mars has yielded over the years and how
it will surrender more in the future, this book is for you.”

The Journal of the British Astronomical Association, June

2003:
... Towards Mars! is intended for a general readership, but
BAA members and amateur astronomers generally will find
plenty of depth too, especially those interested in intrumenta-
tion or exploration. The book is visually very striking. It has
distinct flavour of its own ...”

Make your order by E-mail today or ask your bookseller.

RAUD PUBLISHING
Albertinkatu 17, FIN-00120 Helsinki, Finland
Phone & fax +358 - 9 - 2609 685
E-mail: raud @raudpublishing.com
www.raudpublishing.com

— o
Modis is the European market leader in the provision of
m O I S ® human resource and project services to organisations
» and industry. Modis has rightly earned a reputation for
quality, efficiency and innovation in the supply of staff

Modis have been providing manpower to ESA across the complete commercial and industrial spectrum.

for over 25 years. We are currently providing Modis’ philosophy is to forge three-way partnerships

the following manpower within Estec: between our customers and our staff that will sustain
over the long term. We regard our staff as Associates —

* Metallurgy Engineers people with whom we work to provide continuity of

employment and career development. Our customers are
partners for the long term so that Modis continuously
seeks to provide a truly pro-active service focused on our
customers’ business goals and needs.

» Components Testing
* Administration

* Digital Engineers

* Purchase Officers
 Informatics Support

* Materials Testing Engineers If you would like to find out more about Modis’

* RF Engineers/Technicians services and our opportunities then please contact:
* Antenna Engineers

 Metallurgy Technician Douglas Murdoch, Space Division

s Ground Systems Engineer douglas.murdoch(@modisintl.com

Leenderweg 2a-6, PO Box 155, 5600 AD Eindhoven,
The Netherlands
+31 (0)40 799 9010

* Communication Systems
* Human Exploration Science Coordinator

:‘:. MPS www.modisintl.com
¢ e A Member of MPS Group International

180 9001




Available from ESA Publications

Division

ESA Publications Division

Publication Number of Scope/Contents Price Source
issues per year
Periodicals
ESA Bulletin 4 ESA's house magazine Free of charge
Earth Observation Quarterly 4 Remote-sensing newsletter "
Reaching for the Skies 4 Space Transportation System newsletter
On Station 4 Space Station and Microgravity newsletter
Preparing for the Future 4 Technology Programme newsletter
ECSL News 4 News from the European Centre for
Space Law (under ESA auspices)
Monographs Code
Conference Proceedings {SP-xxx) Collections of papers presented at Prices vary

Special Publications

Brochures

Scientific & Technical Reports

Scientific & Technical Memoranda

Procedures, Standards &

Specifications

Training Manuals

Public-relations material

ESA conferences

(SP-xxxx)

(BR-xxx)

(STR-xxx)

(STM-xxx)

(PSS-xxx)

(TM-xxx)

Detailed monographs on
ESA programmes/projects

Concise summaries on
ESA programmes/projects

Reflecting ESA's position on a given subject

Latest but not finalised thinking on a
given subject

Definitive requirements in support of
ESA contracts

Series for education of users or potential
users of ESA programmes, services or
facilities

ESA Publications Division

General ESA literature, posters
photographs, fims, etc

ESA Communication Dept
8-10 rue Mario-Nikis

75738 Paris 15, France

All periodicals are also available via the Internet at:

http://esapub.esrin.esa.it/

Public-relations material and other ESA information is available at:

http://www.esa.int

Wi, s0.int
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Order Form for ESA Publications

No publications sent before receipt of payment in Euros (€).

No. of ESA
copies reference no.

I Price per Tota
Title COpy/€ €

Total amount:

Mailing Address  (please print carefully)

Name
Function . Organisation
Address
Post Code Country

Date Signature

(O Chegue enclosed (made payable to ESA Publications Division)

Return Order Form with cheque to: ESA Publications Division
P.O.Box 299 - 2200 AG Noordwijk — The Netherlands |
O Items ordered are Charge to: O Eurocard/Mastercard* O Visa O AmEx

free of charge
Card No. Expiry date:
*Mastercard: include Security Code located on back of card above signature - 3 digits

Card Holder’'s Name

Return Order Form to: The Bookshop — ESA Publications Division — ESTEC
P.O.Box 299 — 2200 AG Noordwijk — The Netherlands; Fax: +31 (0)71 565 5433

Telephone orders (and further information): +31 (0)71 565 3405

Payment (olease tick as appropriate):

Information via e-mail: esapub@esa.int
Internet — a list of past publications: http://esapub.esrin.esa.it/
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ADVERTISE YOUR SPACE-RELATED

PRODUCTS/SERVICES IN

csa bulletin

Mechanical Requirements - Copy dates

Printing material: 1 positive offset film (right reading, emulsion
side down)

Usable Material: Negative, artwork ready for reproduction.
All production charges are invoiced separately.

Copy date: Ready for printing: 30 days before publication
{in Noordwijk) Any difficulty in observing these deadlines
after reservation should be notified immediately.
fax: (+31) (0)71-565-5433
tel: (+31) (0)71-565-5716
Type area: 1/1 page 185/265 mm high
1/2 page 185/131 mm high
1/4 page 185/65 mm high
Screen: 60/cm - 150/inch
Page size: 297 mm x 210 mm

Bleed amount: 3 mm

Issue dates:

ESA Bulletin: February, May, August and November

Rates in Euros

1x 4x 8x
1_/1 page € 1.000.- € 800.- € 600.-
1/2 page € 600.- € 500.- € 400.-
€ 400.- € 350.- € 300.-

1/4 page

Extra charge for 4 colour processing € 750.-
Loose inserts (by application only): one A4 sheet € 1500.- plus
the binder’s handling charge of (currently) € 75.- per thousand.

Advertising Management:

Barbara Warmbein
ESA Publications Division, SER-CP
ESTEC

Keplerlaan 1

2201 AZ Noordwijk

The Netherlands

Tel.: (+31) (0)71-565-5716

Fax: (+31) (0)71-565-5433

e-mail: barbara,warmbein@esa.int
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