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The 1SO Data Centre’s Active Archive Phase
activities (planned to last until end-2006)
continue to run smoothly. A new version (5.3)

of the Archive was released in December, with

enhanced capabilities for the Survey Products
viewer, which is now also used by the XMM-
Newton Science Archive. The 1SO Data
Archive now has more than 1350 users. It is
always busy, with between 50 and 100
downloads being made per month, accessing

typically 5% of the product content and with 20

to 30% of the usage coming from the USA.

Work on documentation continues well, with
the recent delivery of the Proceedings of the
Conference ‘Exploiting the 1ISO Data Archive -

Infrared Astronomy in the Internet Age’ held at

Siguenza (E) in June to ESA Publications
Division for printing and distribution (as ESA
SP-511). The legacy versions of the remaining
ISO Handbook volumes (ISOCAM and 1SO)
are being finalised. ISO continues to have a
significant presence in the refereed literature

also, with some 150 papers covering almost all

areas of astronomy having appeared in 2002
alone. More than 900 refereed papers based
on ISO data have already been published.

Activities will now focus on implementing
selected projects leading to ‘Expert Reduced
Data’ for ingestion into the 1ISO Data Archive.
The first sets of systematically reduced data
have already been captured, including a
spectral atlas of over 300 stars.

Operations continue to run smoothly. Aimost
no time has been lost recently due to
enhanced solar activity or the non-availability
of ground stations due to their use to support
launches. Following successful investigations
into operating the onboard X-ray detectors at
around —-115°C instead of the previous -80°C,
the operational temperatures of most of them
have now been lowered. This step ameliorates
some of the effects of radiation damage
caused by spending over 2.5 years in space.
This is nicely illustrated by the results
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http:/xmm.vilspa.esa.es/external/xmm_news/it
ems/cooling02/index.shtml

Preparations for the upcoming orbit-
maintenance manoeuvre and the next eclipse
season, in February/March 2003, have been
finalised.

Data processing and shipment is once again
nominal following the interruption related to the
instrument cooling exercise mentioned above.
More than 2300 observation sequences have
been executed and the data for 2100 of these

Operating af
-80°C

Operating at
-110°C

The improved
spectral response
of XMM-Newton's
Reflection Grating
Spedromeler

8 (RGS-1) by
operating af
-110°C

has been shipped. Version 1.5 of the XMM-
Newton Science Archive (XSA) was
successfully released as planned, in mid-
November, for use by the wide astronomical
community.

In March 2003, a new Call for Observing
Proposals will be issued for the next 16
months of observing time, which are open
to all astronomers worldwide.

By the end of December, some 225 papers

based on XMM-Newton data had been
published in the refereed literature.
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The Mission Commissioning Results Review
in December concluded that the spacecraft
payload and ground segment have been
successfully commissioned and that in-orbit
performance complies with mission
specifications. The smooth in-orbit
commissioning has resulted in an expected
satellite lifetime of more than 5 years. The
fine-tuning and calibration of the scientific
instruments is expected to be completed by
end-March 2003.

The Rosetta spacecraft and ground segment
were ready for the opening of the launch
window on 13 January. However, as a result of
the launch postponement, decided upon jointly
by Arianespace and ESA, the spacecraft is
now being defuelled and put into a non-
hazardous state. Alternative mission scenarios
are being studied by all parties, with the aim of
briefing the Science Programme Committee
(SPC) on the various options at the end of
February, with a view to a final decision being
taken at the May 2003 SPC.

The spacecraft is currently in a special
chamber at Intespace in Toulouse (F) to verify
its insensitivity to electromagnetic radiation.

www.esa.int
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This is the last in a long campaign of tests to
demonstrate the spacecraft’s ability to survive
the launch and space environments. All results
indicate that the spacecraft meets the design
requirements.

A highly successful press event was held in
collaboration with Ferrari in early September,
when a small container holding some ‘Ferrari-
red paint’ was mounted on the spacecraft in
the presence of a very large group of media
representatives.

Preparations for the launch campaign are in
full swing, in close co-operation with Starsem,
the Russian launch-service provider. The
telecommunications facilities are being

The SMART-1 electric-propulsion
thruster firing in the ESTEC fest
chamber. The plume is visible due to
the excited xenon (Xe+) ions: the
central parl shows a greenish light
(high-energy emission), while the
ions close fo the cathods, on the
right, emit a reddish glow (lower
energy). The white annular core is
where the plasma (Xe+ and ¢-) is
generated, maintained and
accelerated

Mars Express under test at Intespace |

in Toulouse (F)

installed to allow the spacecraft to be operated
remotely from ESOC in Darmstadt (D) for
training purposes. The Project team has also
inspected the Baikonur facilities and concluded
that the launch campaign can start in late
February 2003 as planned.

The ground-segment preparation has
progressed according to plan, with ESOC
being assigned time slots for remote
spacecraft operation to test some of its in-flight
procedures.

SMART-1

During the last months, the fully integrated
flight-model spacecraft has been undergoing
system functional and performance testing at
ESTEC in Noordwijk (NL), followed by the
environmental test campaign (EMC, thermal-
vacuum and vibro-acoustic), all of which have
been completed successfully. The on-board
software has also been subjected to extensive
verification testing. In December, an end-to-
end electric-propulsion test was successfully
performed in ESTEC's HBF-3 chamber,
commanding the engine to fire at different
power levels, as will be needed during
SMART-1’s flight. The engine performed
flawlessly.
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The Flight Acceptance Review (FAR) began
in December and will be concluded with a
Review Board meeting in mid-February.
Parallel acceptance reviews are being held for
the electric-propulsion subsystem, procured
directly by the Agency from SNECMA (F) and
integrated by the Swedish Space Corporation
(S), and for the payload instruments, also
procured by the Agency and delivered as
customer-furnished equipment. These reviews
will report to the Mission Acceptance Review
to be held after the FAR.

Ground segment

Preparation of the Mission Control facilities at
ESOC (D) and the Science and Technology
Operation Co-ordination facility at ESTEC (NL)
is going according to plan. The simulation
campaign has started at ESOC, with ESTEC
and industry participation. The procedures now
being finalised will be tested as part of the
second System Validation Test (SVT-2) in
February 2003.

Launcher

The spacecraft will be ready for launch at the
end of March 2003 and all of the launch
interfaces have already been defined. The
Project is currently awaiting a launch
commitment from Arianespace in order to
finalise everything for a specific launch
opportunity.

Herschel/Planck/

Eddington

During the autumn of 2002, the procurement
activities leading up to the selection of all of
the industrial consortium’s subcontractors
have continued apace. As a result, a number
of new contractors have been brought into the
industrial consortium in the last three months
for important project items, including the
Herschel and Planck solar arrays, the
Herschel instrument optical bench assembly,
the Cryostat control unit and internal and
external multi-layer insulation and software, as
well as a number of units for the attitude
control and management systems of both
spacecraft. Consequently, the Herschel/Planck
procurement activities are nearing completion.
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Herschel

Further progress was made with the detailed
definition of the accommodation for the two
spacecraft on an Ariane-5 E/CA launcher
during a meeting with Arianespace in late
December.

Mission Operations Centre development
activities at ESOC are going according to
plan, with the buildup of the Herschel/Planck
MOC team who will be commanding the
satellite from the ground.

The technical development of the scientific
instruments is generally proceeding as
planned, but financial problems are still
affecting progress.

Work has also continued on the Eddington
mission, which is to be integrated into the
existing ESA Herschel/Planck project structure
and will make use of the recurring Herschel
spacecraft bus for which the Agency holds a
contractual option. The establishment of a
consistent Herschel/Planck/Eddington concept
has progressed both technically and
financially. As the next step for Eddington, ESA
will contract parallel system-definition studies
to industry starting in spring 2003, eventually
moving into a mission-implementation phase

The spacecraft design and development
activities made further progress with the

holding of the Herschel/Planck Spacecraft in 2004.
Preliminary Design Review (PDR) in the last

quarter of the year. The overall system design

is now complete and the development phase

has been defined in detail. Several unit and Planck

subsystem preliminary design reviews have
confirmed that the lower-level design is stable
and progressing nominally. Detailed design
work will now tead to the completion of
spacecraft-hardware manufacture by the end
of 2003.

Development of the spacecraft telescopes
continues to run smoothly. Production of the
flight-model segments for the giant Herschel
3.5 m silicon-carbide telescope is
proceeding according to plan at Astrium
SAS (12 ‘pie-type’ segments are needed
for the complete primary mirror). Formal
acceptance of the manufactured elements
took place at the end of December.
Development of the Planck reflectors at
Astrium GmbH is progressing well, with the full
secondary reflector scheduled for completion
in April.
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Venus Express

After conditional approval of the mission by
ESA’s Science Programme Committee (SPC)
in July 2002, the Project and Astrium SAS
initiated all of the contractual activities needed
to ensure the spacecraft's readiness for launch
in November 2005, whilst still respecting the
SPC-imposed constraints. The latter were
removed in November when the SPC gave the
green light for the full Venus Express
implementation. Thanks to starting work in
July, the Project was able to conduct the first
major project review — the System
Requirements Review - by the end of 2002,
and preparations for the Preliminary Design
Review began immediately thereafter.

The Science Working Team held its first formal
meeting in December.

Hurrah! Artemis has reached geostationary
orbit. What many people thought impossible
during the first days after the launcher
malfunction during the satellite’s launch has
nevertheless become a reality. After perhaps
the longest transfer orbit of any
communications satellite, Artemis finally
arrived at its nominal operating position on
31 January 2003. Its ion engine had been
propelling the satellite at a rate of 15 km/day
for the last several months, something for
which such an engine had never previously
been used. It was also a first in terms of the
flexibility of the spacecraft’s attitude control
system. Thanks to the cleverness of its
designers, operators and outstanding
hardware elements, it was possible to
successfully perform previously unspecified
manoeuvres that had not been ground-tested
and qualified in the classical sense.

With Artemis safely on station, a detailed
payload performance test programme is now
being conducted, to allow formal operations to
start in March. There is further good news in
that Artemis still has the potential to operate
for its nominal 10-year lifetime.

www.esa.int

Venus Express

The EGNOS ground-segment elements are
now the final stages of qualification, all having
been delivered and integrated into the system
AIV platform at Langen in Germany. System-
level integration and verification activities are
now proceeding at full speed, having already
validated all key software interfaces, towards
System Factory Qualification in June 2003.

All of the 40 sites planned to host the EGNOS
elements have been characterised by means
of specific measurement campaigns, and all
hosting entities have begun to upgrade their
infrastructures to meet the EGNOS

4

The EGNOS integrafiomréa.

requirements. Deployment of the first EGNOS
elements at their final sites was started at the
end of 2002, which should enable first EGNOS
test Signal in Space to be transmitted by the
second quarter of 2003. Activities will continue
in parallel to achieve full system deployment
during 2003.

ESA’s partners in the EGNOS Programme
(European Air Traffic Service Operators) have
set up a consortium that is intended to
become the future EGNOS operating entity. All
partners are working towards the Operational
Readiness Review planned for April 2004 and
the subsequent Initial Operations Phase of the
EGNOS System.
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In paraliel, the EGNOS Test Bed (ESTB)
continues its transmissions, with excellent
service availability, via dual broadcasts from
both the Inmarsat AOR-E and IOR satellites.
Successful system demonstrations have been
performed in Cairo, Nice and Bordeaux, and
more are planned in Dakar. The ESTB signals
are also being used for a number of other
GNSS-application promotional activities.

Meteosat Second

Generation (MSG)

Following the handover of MSG-1 spacecraft
operations to Eumetsat at the end of

The first image taken by MSG-1
2002 ot 12.15 UTC
(courtesy of Eumetsol)
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September, the satellite commissioning had to
be put on hold on 25 October as a result of a
solid-state power amplifier switch-off anomaly
onboard the spacecraft. This anomaly, which is
still under investigation, does not endanger
the mission. The raw data gathered by the
spacecraft can stilt be downlinked without any
problem. However, an alternative solution may
have to be found for the planned relay of
processed data to users via the spacecraft.
Investigation is on-going and looks promising.

Meanwhile, the commissioning activities have
restarted and are planned to continue until
mid-March. Apart from this anomaly, the MSG-
1 spacecraft shows an outstanding
performance, which was confirmed by its
impressive first image taken on 28 November.

The MSG-2 system-integration activities have
now been completed and the satellite
prepared for environmental testing at Alcatel in
Cannes (F). The thermal-vacuum testing was
completed by the end of December. The
satellite should go into storage at the end of
May 2003 to await its launch, which is now
foreseen for January 2005. Once MSG-2 has
been put into storage, the integration team at
Alcatel will resume its work on MSG-3.

Major technical progress has been made with
the very successful thermal-balance/thermal-
vacuum testing of the MetOp-1 protoflight

www.esa.int
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modules, with two tests being conducted in
parallel: on the Payload Module in the Large
Space Simulator (LSS) at ESTEC in Noordwijk
(NL), and on the Service Module in the
Intespace facility in Toulouse (F). Detailed
correlation work is now underway to ensure
that the thermal design is fully valid, which
should be confirmed by the MetOp
Qualification Review, planned for mid-2003.

Production of the first IASI flight-model
instrument (equipped with functional, but not
flight-quality detectors) is proceeding on
schedule, and preparations for its integration
and testing are well advanced. The impacts of
the retrofitting of the sensor module for the
first MetOp and for MetOp-3 have still to be
worked out. A solution for the radiation
sensitivity of the ASCAT switching unit has
been identified and is being implemented.

The GOME-2 instrument continues to make
good progress. In particular, a late modification
to incorporate a quasi-volume diffuser - which
replaces the existing alumina diffuser and is
used to provide a reference solar spectrum -
has been successfully qualified and is now
being retrofitted to the instruments. This
modification will result in a significant
improvement in GOME-2's ability to measure
atmospheric trace gases.

The GRAS engineering model has been used
without problems throughout the MetOp-1
Payload Module testing. The first flight model
is nearing the end of its acceptance review
process. Solutions to the antenna metallisation
problem are still being identified.

With the qualification phase of the project now
nearing completion, greater emphasis is being
placed on launch and operations preparation.
Here much progress has been made with
Eumetsat in defining in detail the organisation
of the launch, early-orbit, switch-on and
commissioning phases.

ADM-Aeolus

The design of the instrument receivers, based
on the pre-development model, has been
refined. Instrument interfaces both internally

www._esa.int

and to the platform have been defined. The
Instrument Requirements Specification is
close to agreement. Instrument operations
have been reviewed and a requirements
specification for the instrument control unit
produced.

The platform’s electrical design is sufficiently
complete to specify equipment items. The
operational requirements on the satellite have
been defined and reviewed. The Model Based
Development and Verification Environment,
which will be used to verify software and
procedures, has been analysed in some
detail.

The prime contractor is Astrium Stevenage
(UK) and the core consortium includes
Astrium Toulouse (F) which is responsible for
the instrument, and Astrium Friedrichshafen
(D) which is responsible for the platform’s
electrical subsystems. Subcontractors to
supply subsystems and equipment for the
satellite will be selected through almost fifty
competitive ESA-supervised Invitations to
Tender (ITTs). The first ITT (for the transmitter
lasers) has been opened to limited competition
between Astrium and Galileo. A further eight
[TTs are under review at ESA and will be
released shortly.

Plans for one ground and two airborne
campaigns with a specific instrument have
been discussed with DLR Oberpfaffenhofen
(D). These campaigns will be conducted as a
cooperative activity with significant funding
from DLR.

Mission assumptions have been agreed with
ESOC (D) as a basis for planning the Flight
Operations segment. Agreement has also
been reached with ESRIN (I) on the
organisation of the Payload Data Segment,
and the technical work will begin shortly.

The main development (Phase-C/D) activities
are progressing well and some of the fiight-
model elements, such as the high-pressure
tank for the attitude-control system and the
antennas for the telecommunications

subsystem, are ready to be shipped to Astrium
GmbH, the satellite Prime Contractor.

On the payload side, tests on critical elements
of the SIRAL altimeter are progressing well at
Alcatel Toulouse (F). Thales (F) has already
manufactured the main electronic boards of
the DORIS instrument for restitution of the
CryoSat orbit.

Definition of the interfaces between the
satellite and the Eurockot launcher is now well
advanced and details are being discussed with
Krunichev.

Development of the ground segment is going
according to plan and definition of the
algorithms for the level-2 processing is welt
under way. Agreement has been reached on
the plan for the CryoSat validation campaigns,
with preliminary activities foreseen for 2003 in
the framework of the Cryovex campaign.

Space-segment development has entered a
stage (Phase-C/D) characterised by detailed
consolidation of the satellite’s design, based
on equipment-level Preliminary Design
Reviews (PDRs). These PDRs have already
been successfully conciuded for many
equipment and payload units, and steady
progress is being made in all remaining areas.

The build-up of the GOCE industrial
consortium is very close to completion. The
last Tender Evaluation Board (TEB), in
November 2002, dealt with the selection of the
Independent Software Validation contractor.
Subcontractors have recently been engaged
for the harness, magnetic torquer, thermal-
control hardware and RF suitcase.

Significant effort has been made to kick-off
schedule-critical activities related to the micro-
Newton propulsion system. Negotiations
concerning the solar generator have
progressed with the TEB-recommended
supplier and urgent work has been initiated
due to its impact on the overall schedule.

The thermal-cycling testing of representative
photovoltaic coupons has continued, and
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preliminary results are available from the two
potential European photovoltaic-assembly
suppliers.

Some delay has occurred in preparing for the
mechanical testing of an accelerometer
sensor head equipped with the chosen stop
material/coating, intended to demonstrate
that the current accelerometer design will
withstand the launch vibrations. The test
should now take place in February 2003.
Breadboarding of key gradiometer front-end
electronics functions has also recently started,
allowing the testing of vital performance-
related design characteristics.

Activities on the ground-segment side have
focused on completion of the Ground Segment
Requirements Review (GSRR). The
completeness, consistency and feasibility of
the ground-segment concept and architecture
have been reviewed, together with the
requirements for the Flight Operations
Segment (FOS) and the Payload Data
Segment (PDS). The Review Board concluded
that the ground segment is sufficiently well
defined to kick-off the related development
activity. Consequently, emphasis in the project
activities has shifted towards finalisation of the
documentation relevant to the Invitation to
Tender (ITT) addressing the development of
the GOCE PDS (data processing up to Level-
1b). In addition, a study is in preparation for
the Calibration and Monitoring Facility (CMF),
which will incorporate critical scientific-product
quality monitoring and related system health-
check functions during nominal operations as
well as the payload calibration phases.
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The payload design phase (Phase-B) was
successfully kicked-off at the end of October,
with a seamless transition from the extended
study phase (Phase-A). A first round of
progress meetings with subcontractors has
taken place, allowing a number of critical
internal interface issues to be addressed.

Preparations are proceeding to formalise ESA-
CNES cooperation in the SMOS programme,
as well as for the ‘system support’ to be
provided by CNES and Alcatel.

The ground-segment Phase-A study with
GMYV, Indra and INSA was kicked-off in
October and is producing the first output.

The MIRAS Demonstrator Pilot Projects 1 and
2 are nearing completion. The full three-
segment arm deployment test in particular was
very impressive and highly successful.

International Space

Station

Research and applications programmes
An update of the Assembly Sequence (Rev. F)
has been signed by all Partners, including the
Columbus launch for 7 October 2004 and the
ATV launch for 27 September 2004. The
Columbus launch will include five payload
racks and two external payloads, of which one
rack and one external payload will need to be
confirmed by NASA as a function of Shuttle
mass availability.

Assembly flights 9A and 11A carried the first
starboard and port truss segments to the
Station, both of which were successfully
installed.

At the Heads of Agency meeting in Tokyo
on 6 December, all Partners unanimously
endorsed Option Path Four, as recommended
by the Multilateral Programme Planning Team

Three-segment arm deployment testing of the MIRAS
Demonsirator for SMOS
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(MPPT). This Path is based on improving
utilisation productivity from 2003 to 2006/7,
permanently increasing utilisation capacity
using the existing rescue capability (Soyuz)
from 2006/7 to 2010, and continuing beyond
2010 to increase utilisation capacity using
existing and new crew-rescue capabilities
(Orbital Space Plane).

Space infrastructure development
Acceptance testing of the Columbus
Laboratory’s flight model and formal qual-
ification testing of its electrical test model are
progressing well. The first part of the major
hardware and software compatibility
qualification test has been finalised.

Node-2 flight-unit integration is on schedule.
All four avionics racks have been integrated
and the electrical tests completed. Integration
of the cables and actuators of the common
berthing mechanisms has also been finalised.

The System Requirements Review for the
Cryogenic Freezer (CRYOS) was completed in
December.

Machining of the Cupola’s flight unit dome and
welding of the dome/ring was completed and
the dome has been delivered. Acceptance
testing of the shutter mechanism and flight-
unit harness has been completed, as well as
all Structural Test Article (STA) activities. The
Cupola’s launch is now planned for January
2008.

Discussions have been held with Arianespace
and CNES regarding the launcher configuration
for ATV flights. Currently under assessment is
a proposal to use the last two available EPS
(Storable Propellant Stage) upper stages for
the first two ATV flights, and the future
cryogenic stage, known as ESC-B, for the
remaining flights.

NASA has formally cancelled the X-38 project,
and detailed consultations relating to the
termination of the project will start in the near
future.

Operations and related ground segments
The ATV Control Centre (ATV-CC) Preliminary
Design Review (PDR) has been successfully
completed. The ATV-CC Phase-C/D proposal
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has'been technically negotiated, but further
negotiation on price is required. The Columbus
Control Centre (COL-CC) system PDR was
concluded at the beginning of December. The
Tender Evaluation Board for the Phase-C/D
proposal concluded that a contract could be
placed provided that all open actions from the
PDR have been successfully closed out.

The ground segment set up for the ‘Odissea’
mission successfully supported the flight and,
based on the experience gained, activities are
underway to set up the required infrastructure
with NASA and the Russian TsUP for the 2003
Taxi Flight involving ESA Astronaut Pedro
Duque.

Utilisation planning, payload development
and preparatory missions

Eight Microgravity Application Promotion
(MAP) continuation proposals have been
recommended for continuation and three for
re-submission.

The Microgravity Science Glovebox (MSG),
which is installed in the Destiny Laboratory on
the 1SS, experienced a loss of power during
an experiment on 20 November. The problem
has been isolated; troubleshooting is
continuing and the engineers are assessing
the options for resolving the problem in-orbit.

During the ‘Odissea’ mission, there were eight
days of intense activities during which the
scientific and educational programmes,
composed of 23 experiments, were performed.

The -80°C Freezer (MELFI FU 1) completed
all of the acceptance tests at Kennedy Space
Center (KSC), and has been integrated into
the Multi-Purpose Logistics Module (MPLM)
ready for launch in March 2003 on the ULF1
flight.

Hexapod flight-unit integration is progressing
and delivery to NASA is now foreseen for
April 2003.

The SOLAR Instrument Intermediate Design
Review process has been completed.

The EXPOSE on EUTEF Critical Design
Review (CDR) was kicked-off in December
and completion is envisaged in February 2003.

The Payload System Requirements for the
Atomic Clock Ensemble in Space (ACES)
Review (SRR) was concluded in December,
but the contract for its further development
(Phase-C/D) has been put on-hold due to
uncertainties surrounding the Pharao atomic
clock.

The Critical Design Review (CDR) for
Matroshka is in progress and should soon
be completed.

The Data Management System for the
Russian Service Module (DMS-RY) is fully
operational in orbit.

The European Robotic Arm (ERA) qualification
programme is still ongoing, with the Flight Unit
Qualification/Acceptance Review set for
March/April 2003.

Several ATV follow-on production scenarios
have been established between ESA and
industry, and have been assessed from the
technical, production-schedule and risk points
of view. The industrial proposal will be
submitted in Spring 2003.

The Russian Soyuz launcher carrying the
unmanned Foton-M1 research satellite
exploded some 30 seconds after lift-off. The
flight carried 44 ESA-supported experiments.

All six ESA microgravity payloads were ready
for flight in Spacehab on the ill-fated STS-107
Space Shuttle mission.

The preliminary acceptance of the Science
Reference Model for Biolab has taken place.
The flight-model subsystem procurement/
manufacture has been completed and delivery
is in progress. The flight-model integration is
also progressing, along with training-model
development.

The Fluid Science Laboratory (FSL)
subsystem flight-model assembly, integration
and testing is approaching completion and
fight-model integration is in progress. The
Canadian Space Agency has delivered the
first Microgravity Vibration Isolation System
(MVIS) hardware for integration. Training-
model development has been initiated.
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The engineering model of the Material Science
Laboratory (MSL in US Lab) has been
completed and preparations are in hand for
testing the NASA Quench Module Insert (QMI);
engineering-model delivery to NASA is expected
early in 2003. Flight-model subsystems have
been completed and flight-model assembly
initiated. The Seebeck Diagnostic flight model
has been delivered to ESA.

The European Physiology Module (EPM)
flight-model manufacturing is almost complete
and flight-model integration and training-mode|
procurement have been initiated. NASA's
Human Research Facility (HRF-2), including
the EPM contribution, the Pulmonary Function
System (PFS), has been integrated into the
MPLM and is scheduled for launch on ULF-1
in March 2003.

A successful Crew Review of the Multi-
electrode Electro-Encephalogram Mapping
Module (MEEMM) has been completed.

ISS education

A pilot version of the ISS Education Kit for
teachers of 12-15 year olds has been distributed
to schools and other educational establishments.
The final version will be produced in all of the
ESA Member State languages.

In November, the ISS Education Programme
(and 1SS Education Kit) was presented to the
‘European Council of International Schools’
(ECIS) in Berlin.

Fifty students were selected to participate in
the final of the SUCCESS contest (student
experiments for ISS), which was held in the
Erasmus User Centre at ESTEC. The winner
of the contest will be announced in Spring 2003.
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In December, the ISS Education Programme
for the European Astronauts Soyuz Missions
was finalised. This programme has defined
likely activities or student experiments for the
different age groups.

Specific educational activities for the ISS
Education Programme on the Spanish-
sponsored Soyuz Taxi Flight have also been
finalised. Students have developed twelve
experiments based on Newton’s Laws of Motion.

Commercial activities

The policy for commercial manned spaceflight
missions with professional astronauts has
been prepared for official release. The first
such project has been assessed using the
new internal evaluation procedure.

The joint ESA/Industry Cooperation
Agreement Steering Board has approved the
Strategic Marketing Plan 2003-6 and the
detailed Marketing Plan 2003.

A number of Pathfinder Project proposals have
been received and are being evaluated. The
Rapid Eye project has been committed to a
bridging phase and preparations for Phase-B
activities are underway as the overall financing
is secured.

Astronaut activities
The ‘Odissea’ Soyuz Taxi Flight, with ESA
astronaut Frank De Winne as Flight Engineer,
was launched from Baikonour in October. The
very successful mission was completed on
10 November when the crew landed safely in
Kazakhstan. EAC staff at TsUP, ESTEC and
the European Astronaut Centre (EAC)
provided mission support during launch and
landing, and the Medical Operations Consoles
. at EAC were used for real-
time mission support.

On 8 October, ESA astronaut
Pedro Duque began training
in Russia for the Spanish-
sponsored Soyuz Taxi Flight,
scheduled for April 2003.

ESA astronau? Frank De Winne working
with the Microgravity Stience Glovebox
aboard the ISS

The welcoming of the French astronaut
Philippe Perrin into the European Astronaut
Corps on 17 December completed the
process of integrating national astronauts.

Vega Small

Launcher / P80

In the third quarter of 2002, the Vega contract
negotiations progressed with the revision and
finalisation of the technical, programmatic, and
contractual baselines. The interfaces between
the launch vehicle, P80 stage and ground
segment have been further refined. A number
of subsystem design reviews have also taken
place and an Avum Working Group has jointly
reassessed and defined the modifications
needed to comply with the re-entry strategy
agreed with Launch Safety Authority.

Other activities related, for example, to safety
and reliability, controllability, guidance,
navigation and control-law definition, have
been progressing according to plan. A Vega
Exploitation Group, including the Integrated
Project Team (IPT) and Arianespace, has
started holding regular meetings to exploit
synergies with Ariane-5, to define overall cost-
reduction options, and to follow the volatile
evolution in the launch market.

On the ground-segment side, the scope and
working procedures for the Engineering
Support Contract have been defined in detail
between IPT and CNES-SDS (Sous-Direction
Sol), and a revised proposal is expected in
mid-February. Work has also started on the
definition of the industrial contracts to be
issued in the spring for the main areas of
development at the Vega Launch Base:
namely, civil engineering, metal structures,
fluid systems and the control bench. A
baseline for the CSG buildings to be used
by Vega has also been agreed.

The P80 stage development contract is close
to signature and the activities are progressing
as planned under the leadership of the P80
Integrated Team based in Evry (F). Qesa
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INTERNATIONAL"
SPACE UNIVERSITY

8" ISU Annual International Symposium

Satellite Navigation
SYSte MS: Policy, Commercial

and Technical Interaction

26-28 May 2003,
Strasbourg, France

For further information
please contact Ms. Lindsay Chestnutt

at symposium@isu.isunet.edu

http://www.isunet.edu/other_programs/2003_symposium.htm
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Well done, Ariane-4

For the very last time after 15
successful years Europe's
Ariane-4 placed a communications
satellite into orbit on 15 February
2003. The Ariane-4 launcher has a
record to be proud of: it has made
a total of 113 successful launches
and placed 182 satellites into orbit.

The last ever Ariane-4 launcher
was an Ariane-44L, the most
powerful version of its family.
Ariane 44L carried four large liquid
strap-on boosters to augment the
launcher's thrust at liftoff and
during the initial ascent. For this
Flight 159, each booster was
adorned with a green clover leaf
bearing the inscription ‘good luck
with the last flight'.

On board historic Flight 159 was
an Intelsat 907 satellite. During its
lifetime the Ariane-4 launcher has
put a total of 23 Intelsat satellites
into orbit. Now that Ariane-4 has
been ‘honourably retired from
2’ its place will be taken by
ric Ariane-5 launchers.
$esa
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New DG for ESA:

Jean-Jacques Dordain

Jean-Jacques Dordain will be the next Director General of ESA for
a period of four years. He will succeed Mr Antonio Rodota, whose
term of office ends on 30 June this year.

Dordain, born in France in 1946, obtained an engineering degree
from the Ecole Centrale in 1968. Before joining ESA in 1986, he
held several positions at the Office National d'Etudes et de
Recherches Aérospatiales (ONERA) as researcher in the field of
propulsion and launch vehicles, coordinator of space activities and
as Director of Fundamental Physics. In 1977 he was selected by
CNES to be among the first French astronaut candidates.

He joined ESA in May 1986 to be Head of the newly created
Space Station and Platforms Promotion and Utilisation
Department. He then became Head of the Microgravity and
Columbus Utilisation Department, managing about 80 staff and
overseeing numerous industrial activities. In 1993 he was
appointed Assaciate Director for Strategy, Planning and
International Policy. In May 1999 he was appointed Director of the
newly created Directorate of Strategy and Technical Assessment.

On 15 February 2001 he took up the post of Director of Launchers.

"I feel very honoured to have been appointed Director General of
ESA and welcome this challenging opportunity. I have been
working for the European Space Agency in various positions over
the years. The current period offers good opportunities for ESA to
be even more instrumental in building the future of European
citizens and the success of Europe” said Dordain.

Jean-Jacques Dordain is a member of the International Academy
of Astronautics and the
Académie des
Technologies. He has
also held professorships
at the Ecole
Polytechnique and the
Ecole Nationale
Supérieure des
Techniques Avancées.
Cesa

ESA'’s new Director General
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Arianespace Flight 157
- Inquiry Board submits findings

After a dramatic failure of the new Ariane-5 ECA in the night of 11 to

12 December 2002, an Inquiry Board has established the most

probable cause for the failure, examined possible consequences for

the baseline Ariane-5 launcher version, and recommended actions

to correct the problems that occurred during the Ariane-5 ECA flight

157.

A complete analysis of all measurements recorded during Flight 157

was carried out, along with a review of documentation concerning
production, quality and technical records for the Ariane-5 ECA, as
well as for all Ariane-5 flights to date. Also reviewed by the Board
was the work of production and development teams in Europe. The
Board's findings confirm that all preparatory and countdown
operations for Flight 157 went normally, as did the flight sequence
until the separation of the solid boosters.

There was a leak in the of the Vulcain 2 nozzles’ cooling circuits
during this first flight phase, followed by a critical overheating of the
nozzle. This resulted in a major imbalance in the thrust of the
Vulcain 2 engine due to the nozzle's deterioration, leading to a loss
of control over the launcher's trajectory.

In conclusion, the most probable cause of the failure of Flight 157
was the simultaneous occurrence of two factors: the degraded
thermal condition of the nozzle due to fissures in the cooling tubes
and non-exhaustive definition of the loads to which the Vulcain 2
engine is subjected during flight

The designs of the nozzles on the Ariane 5 Baseline's Vulcain 1
engine and the Vulcain 2 engine
for Ariane-5 ECA differ in the
shape of the cooling tubes,
which form the structure of the
nozzle and the technology of
the nozzle's stiffeners. After
reviewing operating data from
the Vulcain 1 engine's 12
successful flights, the Inquiry
Board did not identify any
weaknesses concerning the
functioning and resistance of its
nozzle. The Inquiry Board
nevertheless requested an
exhaustive examination of the
behaviour of the Vulcain 1
engine nozzle, including precise
modelling to demonstrate the
component’s correct behaviour
during the flight. Cesa
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Integral, launched in October last
year from Baikonur in Kazakhstan,
is fully operational. lts 'first-light'
images — the name astronomers
give to initial observations —

were presented in Paris in
December.

As a first test, Integral observed
the Cygnus region of the sky,
looking particularly at that
enigmatic object, Cygnus X-1.
Since the 1960s, we have known
this object to be a constant
generator of high-energy radiation.
Most scientists believe that
Cygnus X-1 is the site of a black
hole, containing around five times
the mass of our Sun and
devouring a nearby star. Observing
Cygnus X-1, which is relatively
close by in our own Galaxy - 'only'
10 000 light years from us —is a
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very important step towards
understanding black holes. This
will also help us to understand the
monstrous black hole - three
million times the mass of our Sun
— at the centre of our Galaxy.

During the initial investigations,
scientists had a pleasant surprise
when Integral captured its first
gamma-ray burst. These
extraordinary celestial explosions
are unpredictable, occurring from
random directions about twice a
day. Their precise origin is
contentious: they could be the
result of massive stars collapsing
in the distant Universe, or may
alternatively be the result of a
collision between two neutron
stars. Integral promises to provide
vital clues for solving this
particular celestial mystery.

it works! First results from Integral

On 25 Navember 2002, Integral observed
a powerful explosion, known as a
gamma-ray burst (GRB). For about 20
seconds, a shower of gamma rays
bathed the spacecraft and was captured
by the gamma-ray imager (IBIS) and the
spectrometer (SPI) on-board Integral.
This is the first time ever that a gamma-
ray burst has been captured using such
a powerful gamma-ray camera. Scientists
expect about one GRB every month to
appear in the direction that the
spacecraft happens to be looking. Most
GRBs are believed to be the death of an
extremely massive star in the distant
Universe. According to a second theory,
however, GRBs may come from the
collision of two neutron stars, which are
extremely dense objects. This particular
GRB, designated GRB021125, is thought
to have been located about 5 thousand
million light years away. When they
occur, GRBs shine as brightly as
hundreds of galaxies each conlaining
millions upon millions of stars.

To study these peculiarities,
Integral carries two powerful
gamma-ray instruments. It has a
camera, or imager, called IBIS and
a spectrometer, SPI.

Spectrometers are used to
measure the energy of the gamma
rays received. Gamma-ray sources
are often extremely variable and
can fluctuate within minutes or
seconds. It is therefore crucial to
record data simultaneously in
different wavelengths. To achieve
this, Integral also carries an X-ray
and an optical monitor (JEM-X and
OMC). Al four instruments will
observe the same objects, at the
same time. In this way they can
capture fleeting events completely.
Integral sends the data from all the
instruments to the Integral Science
Data Centre (ISDC) near Geneva,

Switzerland, where they are
processed for eventual release to
the scientific community.

"We have been optimising the
instruments' performance to
produce the best overall science,”
says Arvind Parmar, Integral
Project Manager at ESA. "These
images and spectra prove that
Integral can certainly do the job it
was designed to do, and more,
which is to unlock some of the
secrets of the high-energy
Universe".

Integral's primary mission will last
for two years, but it is carrying
enough fuel to continue for five
years, all being well. Cosa
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Workshop on Trajectory Design and Optimisation

One of the most challenging
aspects of designing a mission is
the definition of the trajectory. Not
only do you need a good knowledge
of celestial mechanics (where the
stars and planets are at any time,
and how they are moving relative
to one another), but you also need
to perform some very complex
analysis. This requires specialised
mathematical software tools, plus
some means of optimising the
results, to ensure not just that you
reach your target destination, but
also that you take the best route.
There are a variety of software
tools available nowadays, some
commercially produced and

some custom designed (e.g. by
NASA).

In October 2002, the ESA
Advanced Concepts Team
organised a Workshop on
Trajectory Design and
Optimisation. A number of
specialists were invited to take
part, some to present the state of
the art in trajectory design, and
others to speak about
optimisation techniques that are
used in other fields but not yet in
space. The contributors came
from Russia and the USA as well
as Europe.

The ESA Advanced Concepts Team (ACT)

The Advanced Concepts Team is a group of scientific, technical and
engineering Research Fellows (ESA’s post-doc programme) working
at the European Space Research and Technology Centre (ESTEC),
in Noordwijk, Netherlands.

Based on strong links with academic research centres, ACT
members carry out research work on leading edge concepts and
emerging technologies for which both space systems engineering
competence and specific theoretical knowledge are required.

The ACT is intended to provide quick and sound in-house expertise
in various advanced research topics, to bridge the gap with
universities all over Europe, and to develop innovative methods and
approaches to problems of space exploration. In this respect, critical
open-mindedness, scientific curiosity and interdisciplinary teamwork
are the essential pillars of the ACT philosophy.

Current research topics comprise:

* Advanced Mission Analysis

* Advanced Space Power and Energy

* Biomimicry on Space Systems

* Near Earth Objects — Analysis of Threat
* Planetary Protection

To ensure it is always at the forefront of current thinking, the ACT
occasionally organises workshops and conferences. Cosa
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During discussions at the
Workshop, it became clear that
different specialists have their own
opinions and preferences as to the
optimal tools and solutions.

One interesting aspect of the
workshop was seeing how
different countries had evolved
different methodologies: for
example, computing resources in
Russia were rather limited in the
past, and this meant they
traditionally leaned towards an
approach that was less demanding
in terms of processing power.
However, this limit no longer

applies; in fact, the computational
power available in modern
computers worldwide is so great,
and still increasing so fast, that
much more complex analyses can
be performed now than was
possible in the past.

As well as informing the attendees,
the Workshop highlighted some
potential areas of research and
development that may be
interesting for ESA in future.
@esa

Artemis

In the late afternoon of Friday 31
January, a final trim manoeuvre
nudged Artemis into its assigned
position in geostationary orbit,
completing a remarkable satellite
recovery operation which has
lasted 18 months.

Due to a malfunction in its upper
stage, Ariane-5 had left the
telecommunications satellite in a

lower than intended elliptical orbit.
A team of ESA and industry
specialists responded vigorously
with a series of innovative control
procedures to rescue the
spacecraft. Daring manoeuvres
were executed and these proved
not only very successful but also
highly efficient. Using almost all of
the available chemical propellant,
Artemis managed to reach a
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circular orbit at an altitude of
31 000 km only a few days after
launch.

Since then, the rescue efforts have
continued unabated using the four
ion engines mounted on the
satellite redundantly in pairs.
These novel engines, instead of
conventional chemical combustion
engines, use ionised Xenon gas.
They were originally designed only
to control the satellite's inclination
by generating thrust perpendicular
to the orbital plane. The rescue
operation, however, required thrust

-
-

Ol ‘

to be generated in the orbital
plane to push the satellite to final
geostationary orbit. This could be
realised by rotating the satellite in
the orbital plane by 90 degrees
with respect to its nominal
orientation.

Taking optimum advantage of the
spacecraft flight configuration, new
strategies were developed not just
to raise altitude but also to counter
the natural increase in orbital
inclination. To implement those
new strategies, new onboard
control modes, a new station
network and new flight control
procedures had to be put in place.
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The new concept for steering the
ion propulsion engines included
entirely new control modes never
before used on a telecommuni-
cation spacecraft, as well as new
telecommand and telemetry and
other data-handling interface
functions. In all, about 20% of the
original spacecraft control software
had to be modified. Thanks to the
reprogrammable onboard control
concept, these modifications could
be loaded by uplinking to the
satellite software ‘patches’
amounting in total to 15 000
words, the largest reprogramming

The Artemis recovery team

of flight software ever done on a
telecommunications satellite.

By the end of December 2001
work on the new software had
been completed, and it was
subsequently validated using the
spacecraft simulator as testbed.
Artemis — through dogged
operation of its ion engines with
their modest thrust of only 15 milli-
Newton — climbed at an average
of 15 km per day.

After the new attitude control
mode was commissioned in
February 2002, and the ion
engines started to expand the orbit

with an almost imperceptible
thrust, the workload was grueliing
and almost every week brought
new problems to be solved.
Although generally minor, these
anomalies needed investigation
and sometimes resulted in an
interruption in effective thrusting,
slowing progress.

With these difficulties behind
them, the operators turned their
attention to planning for the
process of station acquisition in
the geostationary orbit and initial
operations on station.

At altitudes only a few hundred
kilometres below the geostationary
ring, it takes several weeks for the
satellite to drift once around the
Earth. It is therefore important to
avoid overshoot by tuning the drift
rate to arrive at the designated
station longitude (21.5 deg. East)
just as the geostationary altitude is
reached.

These orbital adjustments were
made using small chemical
propellant thrusters, activated for
the first time since launch. The first
thrust was performed successfully
in December and two more in
January, slowing the drift rate to a
few degrees per day as the
satellite made its last pass over
Europe to arrive at its working
position in geostationary orbit.

When the last manoeuvre was
performed on 31 January it was an
emotional moment. From the
attitude control mode which had
sustained the ion thrusting for so
long, the satellite was turned

to point to Earth for normal
operations. Ground controllers
were able to stand down the
network of ground stations around
the world that had helped in
commanding the satellite.

Now on station, Artemis will
function as originally planned.

The satellite can be made
available to serve its first users:
SPOT-4, Envisat, EGNOS and
Eutelsat/Telespazio. A preparatory
test will also be made with
NASDA’s Earth observation
mission ADEOS-II. Other users
planning to use Artemis in the
future include ESA's Automated
Transfer Vehicle and Columbus
elements of the International
Space Station.

Not only has Artemis clocked up a
number of unique first-time
applications during its recovery —
first optical inter-orbit satellite link;
first major reprogramming of a
telecommunications satellite; first
orbital transfer to geostationary
orbit using ion propulsion; longest
ever operational drift orbit — but it
will also provide the promotional
opportunity and stimulus for future
European data relay services.
Hence there is a promising future
for this incredible mission!

Cesa
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@esa Publications
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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 Special
Publications

SSDW 2002 - PROCEEDINGS OF THE SPACE
STATION DESIGN WORKSHOP: INTER-
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PRICE: 40 EURO

SOLAR VARIABILITY: FROM CORE TO QUTER
FRONTIERS - PROCEEDINGS OF THE 10TH
EUROPEAN SOLAR PHYSICS MEETING,

9-14 SEPTEMBER 2002, PRAGUE, CZECH
REPUBLIC (DECEMBER 2002)

ED. WILSON A.

ESA SP-506 // 478 & 583 PAGES

PRICE: 100 EURO (VOLUMES 1 & 2)

ESCCON 2002 - PROCEEDINGS OF THE
EUROPEAN SPACE COMPONENTS
CONFERENCE, 24-27 SEPTEMBER 2002,
TOULOUSE, FRANCE (DECEMBER 2002)
ED. HARRIS R.A.

ESA SP-507 // 414 PAGES & CD-ROM
PRICE: 50 EURO

EUROPEAN STUDENT OUTREACH
PROGRAMME - CONTRIBUTIONS TO THE
53RD IAF CONGRESS, 10-19 OCTOBER 2002,
HOUSTON, TEXAS, USA (NOVEMBER 2002)
EDS. CZERNIK D., PUJOL C. & WARMBEIN B.
ESA SP-523 // 227 PAGES

PRICE: 30 EURO
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@Eesa Publications

ESA Procedures,
Standards &
Specifications

SPACE PRODUCT ASSURANCE - QUALITY
ASSURANCE FORTEST CENTRES (JULY 2002)
ECSS SECRETARIAT

ESA ECSS-Q-20-07A // 50 PAGES

PRICE: 10 EURO

SPACE PRODUCT ASSURANCE - REPAIR AND
MODIFICATION OF PRINTED CIRCUIT BOARD
ASSEMBLIES FOR SPACE USE (JUNE 2002)
ECSS SECRETARIAT

ESA ECSS-Q-20-07A // 82 PAGES

PRICE: 20 EURO

ESA Contractor Reports

SANTTSUR PROJECT - FINAL REPORT (APRIL
2002)

UNIVERSITY OF PLYMOUTH, UK

ESA CR(X)-4366 // 16 PAGES

PRICE: 10 EURO

NUMERICAL ASSESSMENT OF FLUID-IN-TUBE
NUTATION DAMPING DEVICES - FINAL REPORT
(SEPTEMBER 1999)

ENGINEERING SOLUTIONS INTERNATIONAL
LTD., IRELAND

ESA CR(P)-4367 // 127 PAGES

PRICE: 30 EURO

LSAR PRE-DEVELOPMENT MODEL
DEMONSTRATOR: PHASE 1 - SUMMARY
REPORT (JULY 2002)

ASTRIUM, UK

ESA CR(X)-4368 // 30 PAGES

PRICE; 10 EURO

STUDY ON VALIDATION OF GROUND STATION
FRONT-END PERFORMANCE - FINAL REPORT
(SEPTEMBER 2002)

ANITE SCIENCE SYTEMS LTD,, UK

ESA CR(P)-4369 // CD-ROM

PRICE: 25 EURO

STUDY OF FUTURE MICROWAVE AND
MILLIMETRE-WAVE RADIOMETER
REQUIREMENTS AND CONCEPTS (OCT. 2002)
SULA SYSTEMS LTD., UK

ESA CR(P)-4370 // CD-ROM

PRICE: 25 EURO

FOREST FIRE EARTH WATCH ALGORITHM
SUITABILITY REVIEW AND DEVELOPMENT
~ FINAL REPORT (OCTOBER 2002)

INSA, SPAIN

ESA CR(P)-4371 // CD-ROM

PRICE: 25 EURO
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Contractor Reports

ESA CR(P) documents are also available on
microfiche from either of the following
addresses:

British Library - Doc. Supply Centre
Customer Service

Boston Spa

Wetherby, West Yorkshire

LS23 7BQ England

Universitaetsbibliothek und TIB
Welfengarten 1B

D-30167 Hannover

Phone: (+49) 511/762-2268
Fax: (+49) 511/715936

Credit Card Payments for ESA Publications

The Agency’s publications can be purchased from the ESA Publications Division ‘Bookshop’ using
your corporate or your personal credit card (Eurocard/ Mastercard, Visa or American Express).

You can telephone or telefax your orders to the numbers given below, quoting your card’s number,

security code (where applicable), and its expiry date.

The Bookshop

ESA Publications Division
ESTEC

Keplerlaan 1

2200 AG Noordwijk

The Netherlands

Telephone: (31) 71 5653405 — Telefax: (31) 71 5655433

Other methods of payment are also accepted. Please call or fax for details.

A list of past publications can be accessed via ESA Publications Division’s Home Page

at: www.esa.int

Www.esa.int



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)

and Kourou Spaceport (French Guiana).
Typical activities within the space field encompass:

e AlV Engineering

¢ Component Testing and
Failure Analysis

* Antenna Engineering

® Earth Observation

® Ground Segment Engineering

¢ PC Support

® Unix System Administration

e Software Development

¢ Database Development and
Management

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

Jane Marcham, Serco Europe Ltd.

5th Floor, Kempton Point

68 Staines Road West, Sunbury-on-Thames
Middlesex TW16 7AX, U.K.

Tel.: +44 1932 733 000

E-mail: jane.marcham@serco.com

Serco is an Equal Opportunities Employer

* Web Development

® Project Management

* Product/Quality Assurance
¢ Technical Authoring

Serco

L

EUROPEAN SPACE iNCUBATOR -

e, ™, SNy

How can ESI help you ?

Entrepreneurs

Contact us if you have an innovative idea involving a technological advance that is
ready for commercial development, or if you already have a business plan.

Once your project has been selected, ESI’s involvement in your future start-up will be
flexibie and on an "a-la-carte" basis, from hosting your project to handling your
compiete project development. This involvement will be reflected in the percentage
holding in your start-up capital.

Space Companies
Contact us to become a tenant of ESI or of one of the ESINET partners and profit from
the professional services, funding and expertise available.

Major Space Companies
Contact us to outsource your employees' spin-off initiatives in an innovative and
win-win scheme

Research Centres and universities
Encourage staff to set their own companies to bring leading-edge research to the
marketplace via ES1 and ESINET.

Dr. Pierre Brisson, Head of Technology
Transfer & Promotion Office

ESA/ESTEC

P.O. Box 299

NL-2200 AG Noordwijk
The Netherlands

Tel.: +31 (0)71 565 4929
Fax: + 31 (0)71 565 3854

e-mail: pierre brisson@esa.int
http://www.esa.int/technology/

Mr. Bruno Naulais, European Space
Incubators Network Manager

ESA/ESTEC

P.O. Box 299

NL-2200 AG Noordwijk
The Netherlands

Tel.: +31 (0)71 565 4711
Fax: +31 (0)71 565 3854

e-mail: bruno.naulais@esa.int

The ESA Technology Transfer Programme is offering space-developed technologies to non-space companies,
expanding business for space industry and creating new business and jobs for non-space companies.

Space as Business, March 2002

ESl is supported by ESA, EC and ; esa
West Holland Foreign Investment Agency. '




8-15 November 2003

ESA-ESTEC
Noordwijk, NL

x*¥*x

http://www.physicsonstage.net
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‘health, safety, environment,
lifestyles and much more.

By P. Brisson and J. Rootes
128 pages / 25 Euro

BR-175
ORDER THIS
SPECIAL BOOK
NOw!
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my‘La Vie CommEeneE
fdans I'Espace®

Pierre Brisson & Frederic LLoeb

)

. La conquéte spatiale est un réve et en tant que
tel,personne ne saurait se I'approprier.

- ﬂ C L'essence méme du réve tient dans son existence:
E on le réalise mais on ne le posséde point!

Les auteurs s'attachent dans cet ouvrage a
répondre aux multiples interrogations suscitées par
la conquéte spatiale, nouvelle dimension infinie de
liberte et de paix, mais également a I'exploitation d'un
espace ufile, composante strategique de notre futur,
Comment vivre ailleurs que sur notre fragile planéte,
a échéance de vingt ou trente ans?
S5 Qu'en seraient alors les conséquences au niveau de notre
., Vie de tous les jours?
' Outre un rappel historique des differentes etapes de la
“~= conqueéte spatiale la vie commence dans 'espace, et le réve

Prix spécial ESA: 30Euro

peut devenir realite...



Available from ESA Publications

Division

Publication Number of Scope/Contents Price Source
issues per year
Periodicals
ESA Bulletin ! ESA's house magazine Free of charge ESA Publications Division

Earth Observation Quarterly

Reaching for the Skies

On Station

Preparing for the Future

Remote-sensing newsletter

Space Transportation System newsletter

Space Station and Microgravity newsletter

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 ESA Publications Division

Special Publications

Brochures

Scientific & Technical Reports

Scientific & Technical Memoranda

Procedures, Standards &
Specifications

Training Manuals

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

Public-relations material

General ESA literature, posters
photographs, films, 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

www.e50,int
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Order Form for ESA Publications

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

No. of ESA l Price per Total
copies reference no. | Title Copy/€ €

Total amount:

Mailing Address  (please print carefully)

Name
Function Organisation
Address
Post Code Country
Date Signature

O Cheque enclosed (made payable to ESA Publications Division)
Return Order Form with cheque to: ESTEC - Finance Division (ADM-FT)
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 (071 565 3405

Payment  (please tick as appropriate);

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

CSaA bullefin

Mechanical Requirements - Copy dates

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

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

Copy date:
(in Noordwijk)

Ready for printing: 30 days before publication
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
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1/4 page 185/65 mm high
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Page size: 297 mm x 210 mm
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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
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