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european space agency

The Eurapean Space Agency wos formed out of ond took aver the rights and obligations of, the two earlier European Space Organisations — the
European Space: Research Orgonisation (ESRO) and the European Organisation for the Development and Consiruction of Space Vehicle Launchers
(ELDO). The Member States are Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, the Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom. Canada is o Cooperating State.

In the words of its Convention: the purpose of the Agency shall be fo provide for and fo promote for exdusively peaceful purposes, co-operafion among
European States in space research and technology and their space applications, with o view fo their being used for scientific purposes and for operational
space applications systems:

() by elaborating and implementing o long-term Eurapean space policy, by recommending space objeciives fo the Member States, and by concerting
the policies of the Member States with respect fo other national and internalional organisations and instifutions;

(b) by elaborating and implementing aciivifies and programmes in the space field;

(¢) by co-ordinating the European space programme and nafianal programmes, and by integrating the latter progressively and os completely os
possible into the European space programme, in parficular os regards the development of applications sotellites;

(d} by eloborating ond implementing the industrial policy appropriate fo ifs programme and by recommending a coherent industrial palicy to the

The Agency is directed by o Council composed of representatives of the Member States. The Director General is the chief execuive of the Agency and
its legal representative.

The ESA HEADQUARTERS are in Paris.

The mojor establishments of ESA are:

THE EUROPEAN SPACE RESEARCH AND TECHNOLOGY CENTRE (ESTEC), Noordwilk, Netherlands.

THE EUROPEAN SPACE OPERATIONS CENTRE (ESOC), Darmstad, Germany

ESRIN, Frascati, lfoly.

Chairman of the Coundil: P. Tegnér

Director General: J.-J. Dordain

agence spatiale européenne

L'Agence Spatiole Furopéenne est issue des deux Organisations spatiales européennes qui l'ont précédée — |'Organisation européenne de recherches
spatiales (CERS) et I'Organisation européenne pour lo mise au point ef fa construction de lanceurs dengins spatiaux (CECLES) — dont elle a repris les
droifs et obligations. Les Etats membres en sont: ['Allermagne, I'Autriche, la Belgique, le Danemark, I'Espagne, la Finlande, la France, I'ldands, I'tale,
I Norvége, les Pays-Bas, le Portugal, e Royaumi-Uni, lu Suéde et la Suisse. Le Canada bénéficie d'un statut d'Etat coopérant,

Selon les termes de lo Convention: I'Agence o pour mission d'assurer et de développer, d des fins exclusivement pacifiques, la coopération entre Ftais
européens dans les domaines de lo recherche et de la technologie spatiales ef de Jeurs applications spatiales, en vue de leur utilisation 6 des fins
scientifiques ef pour des systémes spatiux opérationnels d applicatians:

{a) en élaborant et en mettant en oeuvre une politique spatiale européenne d long ferme, en recommandant aux Efots membres des objectifs en
matiére spatiale et en concertant les polifiques des Etafs membres 8 I'égard d'autres organisations ef institufions nationales et inernationales;

(b) en élaborant et en mettant en oeuvre des activités el des programmes dans le doniaine spatial:

(c) en coordonnant le programme spatial européen et fes programmes nafionaux, ef en intégrant ces deniers progressivement ef oussi
complétement que possible dans le programme spatial européen, nofamment en ce qui concern le développement de satellites d'applications:

(d) en élaborant et en mettant en oeuvre la politique industrielle oppropriée  son programme et en recommandant aux Efals membres une politique
industrielle cohérente.

LAgence est dirigée par un Conseil, composé de représentants des Etats membres. hmwﬁﬂmkmmmdc
['Agence et lo représente dans fous ses acles,

Le SIEGE de I'Agence est d Paris.

Les principaux Eiablissements de [‘Agence sont:

LE CENTRE EUROPEEN DE RECHERCHE ET DE TECHNOLOGIE SPATIALES (ESTEC), Noordwik, Pays-Bas.

LE CENTRE EUROPEEN D'OPERATIONS SPATIALES (ESOC), Darmstodi, Mllemagne.

ESRIN, Frascati, ltaly

Président du Conseil: P. Tegnér

Directeur général: J.-J. Dordain
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Under a contract with the European Space Agency (ESA) SREM (Standard Radiation Environmental Monitor)

has been developed and manufactured by Contraves Space in co-operation with the Paul Scherrer Institute
(PSI) in Switzerland.

Performing a wide range of in orbit Radiation Monitoring functions,
the Radiation tolerant SREM helps keeping your Spacecraft onboard
instruments safe from major Radiation events.

SREM is compatible with all common spacecraft interfaces

and mission constraints.
Main Features:
* Compact size * Three (3) precision particle detectors

Internal dose measurement

Internal temperature measurement

* Microprocessor, memory and data storage capacity for autonomous operation
during several days

* Data downloading on request via host spacecraft telemetry

Operational monitoring accessible from host spacecraft
data handling system

* Low weight

* Low power

Manufactured SREM's have been attributed to specific missions:
® STRV-1C Now flying
* PROBA Now flying
* Integral Now flying

and are selected for upcoming missions:
% * Rosetta, Mars Express, GSTB, PROBA 2, Herschel, Planck.

SREM on INTEGRAL

SREM on PROBA
SREM in orbit data

B Contraves Space AG
,,“o'a'kmpany Marketing and Sales Phone +4113062812
Schaffhauserstrasse 580 Fax +4113062210

CH-8052 Zurich, Switzerland eric.staub@unaxis.com
www.contravesspace.com jack.schneider @unaxis.com







































































































































































































































science teaching festival

8-15 November 2003

ESA-ESTEC
Noordwijk, NL

http://www.physicsonstage.net
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In Progress
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Version 6 of the ISO Data Archive was
released in July. This upgrades the
functionality associated with, and visibility of
the Highly Processed Data Products (data
reduced systematically ‘by hand'), and allows
for the continuous ingestion of ISO catalogues
and atlases from the community. Projects
focussed on reducing data from selected
observing modes are also underway.

ISO continues to have a significant presence
in the refereed literature, with more than one
thousand articles drawing upon ISO data, and
covering almost all areas of astronomy, having
appeared since late 1996! A press release
was issued to mark this milestone.

The Proceedings of the symposium ‘Exploiting
the 1SO Data Archive - Infrared Astronomy in
the Internet Age’ have been published (ESA
SP-511) by ESA Publications Division, and the
Proceedings of the conference The Calibration
Legacy of the ISO Mission’ are in press (ESA
SP-481). The Legacy version of the 5-volume
ISO Handbook is also being finalised by ESA
Publications Division.

Ulysses mission operations continue to run
smoothly, with the spacecraft and all scientific
instruments in good health. On 1 August,
Ulysses was 5 AU (750 million km) from the
Sun, 11° north of the solar equator, on its way
to aphelion at Jupiter's orbit. An autonomous
switchover from the prime to the redundant
Travelling Wave Tube Amplifier (TWTA) and
Power Conditioning units (EPC) occurred on
15 February. A commanded switchback to the
prime units on 8 March was unsuccessful. The
redundant EPC/TWTA units are operating
nominally, and no further attempts will be
made to switch back to the prime units for the
time being. A failure of the prime travelling
wave tube is considered possible, since it has
been in continuous operation for 12 years. The
investigation into the anomaly is still in
progress.
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A possible extension of spacecraft operations
beyond the current end-of-mission date
(September 2004) was discussed by the ESA
Solar System Working Group (SSWG) at its
meeting in April, and was presented to the
NASA Sun-Earth Connections (SEC) Senior
Review in June. The prime motivation for
continuing the mission is to follow the evolution
of the Sun and heliosphere in the aftermath of
the magnetic polarity reversal that occurred in
connection with the recent solar maximum:. If
approved, the extended mission would include
high-latitude passes in 2007 and 2008. Both
the SSWG and the Senior Review panel
recognised the scientific importance of
continued Ulysses observations.

The scientific productivity of Ulysses remains
high, with collections of papers appearing in
three special issues of scientific journals
during 2003.

Integral continues to operate smoothly,
performing observations on behalf of the
astronomical community and guaranteed-time
holders. 93% of the available time is allocated
for scientific observations, with the remainder
being used for spacecraft manoeuvres and
maintenance activities. With this good overall
efficiency, ali available high-priority targets
should be observed by the end of 2003, as
planned. The Integral Science Operations
Centre (SOC) at ESTEC is busy preparing the
Announcement of Opportunity to the scientific
community for proposals to cover the second
years observing programme.

A shortage of telemetry had been a concern
since launch, but the situation is now much
improved after a software patch uploaded in
May increased the telemetry rate by 25%. At
the same time, the necessary improvements in
the ground segment were introduced to cope
with the increased telemetry rate.

Integral passed a major milestone when the
Mission Performance Verification Review was
successfully completed: “The Board concluded
that the Integral spacecraft, instruments, and
ground segment are all performing extremely

well, and that there are no major open issues”.
The Board did not find any reason "to doubt
that Integral would be able to carry out its
foreseen 5-year mission (2 year nominal and
3 year extended) and that further extensions
might be possible."

The Integral Science Data Centre (ISDC) is
routinely sending data and processed science
products to observers. In addition, the ISDC
has released the Off-line Science Analysis
software to allow observers to perform more
detailed analysis of their data at their home
institutes. On 1 May, a gamma-ray burst
(GRB030501) was detected in the field of
view of Integral's gamma-ray imager by the
automatic software running at the ISDC,

and an alert was sent to the astronomical
community giving the burst's position to within
4 arcmin (about 1/10th the diameter of the full
Moon) just 30 seconds after the burst started.

A special issue of Astronomy & Astrophysics
later this year will provide detailed descriptions
of the instrument performances and calibration
and the first scientific results from the early
mission phase. One of the highlights is

the clear detection by the gamma-ray
spectrometer (SPI) of line emission from
radioactive aluminium (?6Al) after only a few
months of operation. This gamma-ray line
reveals where new atoms have recently been
created by supernovae — the huge explosions
signalling the end of massive stars. The clear
detection of this line so early in the mission
opens up the exciting possibility of making
more detailed studies of this and other
gamma-ray lines using Integral.

PROBA

The PROBA spacecraft has continued to
perform well. This has allowed the planned
Earth-observation science programme to be
pursued and more complete exploitation of the
data products delivered by the CHRIS
instrument on board PROBA. The installation
of the receiving equipment at ESA's Kiruna
station in Sweden has been completed and it
now routinely receives CHRIS data, which are
then fed into the processing chain to generate
added-value products.

www.es.int



In Progress

Simullaneous imaging speciroscopy from space of an agricultural
area near Albacete, Spain by the MERIS instrument on Envisat
with 300 m spatial resolution (left) and the CHRIS instrument on

The EO science programme has been PROBA with 20 m spatial resolution (right)

augmented with a dedicated field experiment
in support of the SPECTRA Phase-A.
Successful image acquisitions were made over
the Barrax test site near Albacete, Spain, on
three consecutive days in July. An extensive
field measurement campaign involving 10
different European institutions and some 40
scientists, and including soil, vegetation and
atmospheric measurements, was carried out

in parallel with the CHRIS acquisitions

The performance of the CHRIS instrument in
particular, and of the PROBA platform as a
whole, indicate that further exploitation of the
platform and EQ instruments is desirable, and
the necessary funding is therefore being
actively sought.

SMART-1

In the early months of the year, the SMART-1
flight model successfully completed alil of its
system tests. The Mission Flight Acceptance
Review (MFAR) Board, meeting on 8 July,
confirmed the spacecraft’s readiness for air
shipment to the Kourou (Fr. Guiana) launch
site, which will take place on 15 July. The
launch campaign itself has already been
prepared in detail, and all of the main
spacectraft preparation activities will be
completed before the end of July. The
spacecraft will then be handed over to

www.esa.inl

Arianespace for the combined operations. The
MFAR also confirmed the flight-readiness of
the payload, so that everything is now in place
to start the launch campaign.

Preparation of the Mission Operations Centre
(MOC) at ESOC and the Science and
Technology Operations Co-ordination (STOC)
at ESTEC is proceeding on schedule. The
Ground Segment Readiness Review for the
STOC has been successfully completed, and
the MFAR confirmed the overall readiness of
the SMART-1 Ground Segment.

The Final Mission Analysis Review took place
on 25 June at Arianespace in Evry. No technical
issues remain unresolved concerning either the
launcher interfaces or the launcher itself, but a
few minor issues need to be formally closed out
at the Launch Readiness Review on 11 July.
Launch preparations are on schedule for the
Ariane-5 vehicle (V162) carrying its triple cargo
of Insat-3E, e-Bird and SMART-1 to lift off on
28 August at 23:04 GMT.

|

Placing of SMART-1 into ifs transport container for shipment to Kourou
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Herschel/Planck/

Eddington

The Herschel/Planck development effort is
proceeding at a good pace, with the detailed
design of the components for the two spacecraft
fully underway. Some critical hardware elements
are already being manufactured, including the
helium tanks and the vacuum vessel for the
Herschel cryostat, the cryogenic radiator baffle
for the Planck payload module, and a number of
other components that need to be ready early

next year in time for the first integration activities.

Similarly, the activities associated with the
software definition for the two spacecraft are
progressing and being used as inputs for the
definition of the spacecraft operations. All of
these activities are being consolidated at
spacecraft level, and form the inputs for the next
major overall technical review in the life of the
project, namely the Critical Design Review
(CDR) to be held in spring 2004.

Good progress has been achieved in the
preparation and manufacture of the very
specialised facilities needed to validate the
performance of Herschel and Planck under
cryogenic conditions, in particular the Belgian
facilities for the optical testing of the Planck
reflectors and the 3.5 m Herschel telescope at
ultra-low cryogenic temperatures. Another
special facility, the Cryogenic Vibration Facility,
has already been used to vibration test an early
model of the Herschel PACS instrument’s
cryogenic optical unit.

Progress is also being made on the scientific
instruments themselves, with the instrument
teams building and integrating elements of the
qualification models of the focal-plane units.
However, uncertainties in the funding status
of the instrument consortia in some countries
are affecting the activities and impacting
completion of the instrument activities and
unit deliveries. Activities are focussed on
solving short-term problems, but the tight
funding situation is expected to continue.

For the new Eddington mission that is now part

of the programme, two parallel definition studies

were started in April (at Alcatel Space and
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Astrium GmbH) and the first major results will
be presented in September. Another contract
has been placed with the British company E2V
for the development of the CCDs for the
Eddington instrument. In parallel, ESA has
formally exercised a contractual option with
Alcatel for the delivery of a recurrent Herschel
spacecraft bus for Eddington.

Two Antonov heavy-lift cargo aircraft left
Toulouse (F) airport on 19 and 21 March
carrying 48 tonnes of equipment for the launch
campaign in Baikonur, Kazakhstan, including
the Mars Express spacecraft and Beagle-2.
Their departure was preceded by the Flight
Acceptance Review, which gave the green
light for transport to the launch site.

The preparations at Baikonur went very
smoothly and no problems were encountered
during the t2-week-long campaign. This
allowed the launch to be moved forward by a
few days to 2 June. The Soyuz/Fregat launch
vehicle blasted off at 23:45 local time, injecting
the spacecraft onto a perfect departure
trajectory to Mars.

The spacecraft has since been checked out
and the near-Earth phase of the scientific-

Mars Express during its pre-launch integration in Baikonur

instrument commissioning has been
successfully completed. Whilst these activities
are coming to an end, the preparations for
Mars arrival will soon commence with
simulation and training sessions.

Venus Express

The Venus Express project has seen two
major reviews: the Mission Preliminary Design
Review was successfully completed in March
and more recently the Intermediate Design
Review for the Ground Segment has been
successfully concluded. The contract for
provision of the launch services has been
signed with Starsem, which means that Venus
Express will be launched on a Soyuz/Fregat
vehicle from Baikonur, like Mars Express. The
launch window will open on 26 October 2005.

The spacecraft mechanical structure is now
ready at Contraves in Zurich (CH) and is
awaiting transportation to Astrium Ltd. for
integration of the propulsion system. In terms
of electrical testing, the transfer of the
electrical test bench from Mars Express to
Venus Express is nearly complete. Integration
of the first engineering models of the scientific
instruments has started.

www.esa.int



In Progress

At its May 2003 meeting, the ESA Science
Programme Committee decided on the new
Rosetta baseline mission. This will be to comet
Churyumov-Gerasimenko, with a launch by an
Ariane-5 G+ in February 2004. The scientific
community has confirmed that this comet is
as interesting scientifically as Wirtanen and
various observation campaigns 1o better
characterise it have already commenced.
Back-up scenarios, including a launch to the
same comet one year later using a more
powerful launch vehicle (Ariane-5 ECA or
Proton), will continue to be studied.

The flight-model spacecraft will remain in
Kourou until the start of the new launch
campaign at the end of October. The fuel has
been off-loaded from the spacecraft but, due
to concerns about stress corrosion cracking,
the oxidizer has been left in the tank. Minor
payload refurbishments are taking place and
the final version of the flight software will be
tested during the summer.

The engineering qualification model is still
being used at ESOC to validate flight
procedures, and is also serving as a test bed
for the latest, more robust flight software.

All other new mission-preparation activities
have been defined and are on schedule.

Double Star

All European payload elements for DSP-E, the
equatorial satellite, had been readied for
acceptance and delivery to Beijing by mid-May
as planned. The sudden outbreak of SARS in
April, however, posed a significant threat to the
Double Star Project. Planned preparatory
meetings were quickly replaced by video-
conferences, but acceptance and interactive
tests requiring interactive working by both
parties became impossible due to the severe
travel constraints.

A recovery plan was established and detailed
test support was provided through remote data
transfer, web cams and interactive messaging
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dialogues with European teams working
especially early in the mornings. This allowed
all pre-launch activities to be completed very
successfully and both the payload and the
CSSAR subsystems were delivered to Beijing
by 10 July for integration into the spacecraft.

The 6th CNSA-ESA Coordination meeting
held in Paris from 15 to 18 July confirmed the
December 2003 launch date target for DSP-E.
The spacecraft environmental test programme
has been adjusted to compensate as much as
possible for the SARS-induced delay. The
Ground Segment Implementation Review was
also successfully held in Paris, and the
delayed installation of Chinese equipment at
ESA’s Villafranca ground station has been
successfully completed.

After the current spacecraft functional system
testing, DSP-E will begin its environmental test
programme in August with the thermal testing.
The launch campaign at Xichang is planned to
start at the beginning of November.

The in-orbit commissioning activities for the
first of the Meteosat Second Generation

(MSG) spacecraft, MSG-1, have been
completed. The second part of the Com-
missioning Results Review, conducted by
Eumetsat, will take place in mid-July. All tests
have confirmed better than specified
performance by the Imaging system. Due to
the RF power-amplifier failure already
reported, meteorological products and data
are now being distributed using an alternative
dissemination system.

The tests on the Search and Rescue
transponder have also been completed and
its performance is fully compliant with
requirements.

The MSG-2 satellite-level ground testing
activities have also been completed. The Pre-
storage Review (PSR) was successfully held
in early June, allowing the satellite to be put
into storage. Pending a confirmation of the
launch date, currently scheduled for January
2005, activities will resume in spring 2004.

For MSG-3, electrical integration activities
started in May. Integration of the satellite bus
is complete and integration of the main
payload is in progress. Completion of satellite
integration is planned for end-July, with the
Integrated System Test (IST) due to start in
August.

Testing of MSG-2's electronically de-spun antennas on the Compact Anfenna Test Range (CATR) af Alcatel in Cannes, France
{photo courtesy of Alcatel)
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A number of major milestones have been reached
in the MetOp programme: firstly the Satellite
Qualification Review, combined with that of the
payload module and ASCAT, has been success-
fully concluded. The Review's findings were, in
general, very positive and the recommendations
made have been or are being implemented.

Secondly, although with a little delay, assembly
and integration of the first flight-model satellite
(MetOp-1) has started at Astrium Toulouse (F),
following the deliveries of the payload and service
modules. The major test campaign now underway
includes radio-frequency compatibility and vibration
testing at the Intespace facilties in Toulouse.

Thirdly, the first flight model of the IASI
instrument, provided by CNES, has been
completed and is being delivered for integration
on MetOp-2. Some problems remain with this
model, which will necessitate an exchange with
flight model 2 towards the end of 2004. This
first delivery will, however, allow interface
verification for this important instrument.

A solution has been identified for the
degradation found in the GOME-2 instrument
gratings, and it is anticipated that it can be
implemented in time to exchange this
instrument prior to the first MetOp launch.

Other instrument issues are under control, and
the impacts on the assembly, integration and
test (AIT) schedule are being worked through.
The programme scheduling remains
consistent with Eumetsat's recently defined
launch period as the 4th quarter of 2005.

Work within the MetOp project team is now
focussing on definition of the so-called ‘variable
baseline tasks’, covering such activities as the
launch campaign, the commissioning phase,
the support to routine operations, and the
storage/destorage activities for the second and
third MetOp spacecraft. In addition, the case for
enhancement of the MetOp-3 payload is being
examined, to allow Eumetsat to take a decision
on this option - which would replace the
AVHRR and AMSU instruments by more state-
of-the-art sensors - by the end of the year.
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ADM-Aeolus

Almost all of the subsystem Invitation-to-
Tender (ITT) packages have been issued, and
the majority of subsystem suppliers have been
selected. Negotiations with Galileo Avionica for
supplying the critical laser transmitter have
been completed and the subcontract kicked-
off. The latter includes a realistic programme
for the qualification and life-testing of the solid-
state laser pump diodes.

The project internal Instrument Baseline
Review has been held and preparations for the
Satellite Preliminary Design Review in August
and September are well underway.

Svalbard in Norway has been chosen as
the primary station for the reception of
measurement data. It will be complemented
for marginal orbits by existing Canadian
facilities, so that no new ground station will
be required.

The contract proposal for Phases-C/D/E1
will be presented to ESA’s Industrial Policy
Committee (IPC) in September, with the
Phase-C/D kick-off tentatively scheduled for
1 October.

Development of the CryoSat satellite is
progressing well and more of the protoflight-
model equipment has been delivered to
EADS-Astrium in Friedrichshafen (D).
Mechanical integration of the structure
manufactured by Contraves (CH) is planned
to start this summer.

On the payload side, development of the
SIRAL altimeter is also progressing. A major
milestone has been achieved with the
successful vibration testing of the antennas
manufactured by Saab (S). They are now
being prepared for electrical performance
testing.

The Critical Design Review has recommended
optimisation of the Assembly, Integration and
Verification (AlV) approach, which is a critical

activity in such a challenging schedule- and
cost-driven programme. As a consequence,
however, the Cryosat launch has to be
rescheduled to end-September 2004.

Following the review conducted in April in
Moscow, a detailed technical agreement has
been reached with Eurockot/Khrunichev for
procurement of the CryoSat launcher.

The ground-segment-related activities are
progressing according to plan. The algorithms
for Level-2 processing of the scientific

data have been delivered. The CryoVex
campaign, which forms part of the CryoSat
Calibration/Validation activities, was
successfully conducted in April in the Fram
Strait.

GOCE

Activities on the space-segment side continue
to focus on detailed consolidation of the
satellite’s design. To date, following a top-down
approach, about two-thirds of the equipment-
level Preliminary Design Reviews (PDRs) have
been successfully closed out, allowing
development of the engineering models
needed for the overall test and verification
programme to start. The PDR for the

The CryoSat SIRAL antennas ready for electrical performance
festing ot Saab (S)
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Gradiometer Front-End Electronic Unit (FEEU)
is among those successfully completed,
allowing release finally of the important
engineering-model manufacturing activities.

Inspection of the accelerometer sensor head,
which had been submitted to mechanical
testing during the second half of March,
revealed an unacceptable transfer of material
between one stop and the proof mass. It was
subsequently decided to modify the shape of
the stops and to repeat the test to have final
confirmation that the current accelerometer
sensor head design is able to withstand the
launch environment.

An endurance test conducted on three
emitters for the Micro-Newton Propulsion
Assembly (MPA) terminated anomalously.
Although sparking has been identified as the
most probable cause of the failure, further
time-consuming investigations are needed to
resolve the problem conclusively. The overall
schedule is therefore likely to be affected.

Turning to the lon Propulsion Assembly (IPA),
test activities relating to micro-vibrations
induced by the xenon feed assembly have yet
to be completed. These breadboard-based
tests are needed to verify that tiny vibrations
induced by the feed system do not cause
significant disturbances within the bandwidth
of the Gradiometer instrument. On a positive
note, a 500 h endurance test on the ion
thruster has been successfully completed,
and a 4500 h test started in June.

The procurement proposal for a non-
competitive launcher procurement from
Eurockot was approved by ESA’s Industrial
Policy Committee (IPC) in June. The
documentation supporting the related Request
for Quotation (RFQ) has been also completed.

On the ground-segment side, the contractor
responsible for the Payload Data Segment
(PDS), including the Instrument Data
Processor (Level-0 to Level-1), was selected
in June. The study of the functions and tasks
to be performed by the Calibration and
Monitoring Facility, responsible for science
data quality monitoring and calibration
monitoring, is progressing according to plan.
A first Announcement of Opportunity (AQ) for
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GOCE Level-1B product external calibration
and validation was released in May; proposals
from the scientific community are due in July.

A programme proposal for the full ESA part of
the SMOS programme is being prepared for
approval by the Agency’s Earth Observation
Programme Board (PB-EQ) in September. In
anticipation of a positive outcome, an RFQ
was sent to the payload Prime Contractor,
EADS-CASA (E), in June; its proposal is
expected in mid-September.

The ground-segment Phase-A will be
concluded in July. Continuation into a Phase-B
for the Payload Data Processing Centre is
under negotiation with the Spanish authorities,
who are funding this as a national
undertaking.

The MIRAS Demonstrator Pilot Project 1
(MDPP1) has come to an end with the
successful image validation test and a full
three-segment arm deployment test. MDPP2
is continuing with various demonstrations of
critical subsystems at breadboard level.

International Space

Station

Highlights

On 27 May the ESA Council, meeting at
Ministerial Level, approved the unblocking of
124.1 MEuro of the Exploitation Programme
Period-1 funding (2002-2004) for the
International Space Station {ISS); a
decision on the unblocking of the remaining
171.9 MEuro should be taken before
end-2003.

The October 2003 Spanish Soyuz mission
carrying ESA astronaut Pedro Duque has
been named ‘Cervantes’ and the April 2004
Dutch Soyuz mission carrying ESA
astronaut André Kuipers will be called
‘DELTA".

Space infrastructure development

The qualification test campaign on the flight
model of the Columbus laboratory has been
completed and the Qualification Review is
underway. The Rack Level-Test Facility (RLTF)
qualification/acceptance has been completed
and the RLTF has already been used with
Biolab.

Node-2 for the ISS arrived at Kennedy Space
Center (KSC) on 1 June and the transfer of
ownership to NASA took place on 18 June.

The Crew Review for the Cryogenic Freezer
(CRYOS) took place on 19/20 May at KSC and
the System Requirement Review (SRR) action
closeout meeting was held on 13 June.

Integration of the Cupola flight unit is
continuing, but the start of the acceptance test
campaign for the flight unit is on hold pending
completion of technical investigations involving
the window titanium springs.

Automated Transfer Vehicle (ATV) flight-model
manufacture and integration is progressing
well. The first flight model of the Russian
Docking System has been delivered and
manufacture of the Refuelling System flight

The flight model of Biolab during its testing in the Columbus
Rack-Level Test Facility (RLTF) in Bremen, Germany
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1SS Node-2 arrives in the Space Station Processing Facility at KSCin Florida

model has been completed. The ATV Flight
Segment System Critical Design Review
(CDR) was also concluded successfully.

Testing of the flight model of the European
Robotic Arm (ERA) has been completed
except for the ground-to-space Integrated
Mission Test. The Qualification/Acceptance
Review (QR/AR) has been declared
successful pending the completion of some
identified actions/activities.

The -80 degC Freezer (MELFI) was checked
at KSC after its removal from the Multi-
Purpose Logistics Module (MPLM) and is
being kept in storage pending the resumption
of Space Shuttle flights.

The Hexapod's delivery is now planned for
November 2003.

Operations and related ground segments
A company has been selected to build the
Columbus Control Centre (COL-CC)
Infrastructure subsystem, and offers for
provision of the Wide Area Network service
have been evaluated. The COL-CC
development schedule is still critical, but its
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credibility is substantially improved. The
communications nodes for Houston and
Huntsville (USA) have been successfully
installed and tested, and the Interconnect
Ground Subnet (IGS) phase-2 communi-
cations nodes have been delivered.

The ATV Control Centre (ATV-CC) Design and
Development and Operations Preparation
contracts were signed on 17 April.

Following its return to nominal operation, the
Microgravity Science Glovebox (MSG) has
been in use for NASA’s experiments.

The DMS-R computer on-board the ISS
Service Module is continuing to perform
without problem.

Utilisation planning, payload development
and preparatory missions

Four of the Microgravity Application Promotion
{MAP) continuation proposals recently
received have been recommended for
continuation and have been endorsed by the
Life and Physical Science Advisory Committee
{(LPSAC) and the European Utilisation Board
(EUB).

EUTEF development is progressing, with its
Critical Design Review {(CDR) successfully
completed in May, white the CDR for SOLAR
was initiated in May and is to be completed in
September 2003. EXPOSE's relocation from
the EXPORT assembly (with coarse pointing
device) to the EUTEF assembly (without such
pointing) has been implemented.

The Columbus External Payload Adaptor
(CEPA) developed by NASA for delivery to
ESA and required to mount the external
payloads has completed its CDR. However,
some technology-transfer issues are
hampering its development and the availability
of data required for analytical integration.

The contract for the main development phase
(Phase-C/D) for the Atomic Clock Ensemble in
Space (ACES) is ready to be awarded, as CNES
has confirmed the development of PHARAQ.

The procurement of parts and hardware
manufacture for Matroshka is in progress,
with launch planned for January 2004.

The flight model of Biolab has successtfully
completed the interface testing with Columbus.

Integration of the flight model of the European
Physiology Module (EPM) has been
completed and the interface testing with the
Columbus laboratory is planned for July.

System flight-model integration for the Fluid
Science Laboratory (FSL) is complete and
testing will be completed during the summer.

All of the laboratories to be carried into space
in the Columbus module are on schedule for
the October 2004 launch, with flight-model
deliveries now approaching.

NASA’s Human Research Facility (HRF-2),
including the ESA Pulmonary Function
System, is installed in the Multi-Purpose
Logistics Module (MPLM). However, it will be
de-integrated because of the launch delay due
to the grounding of Shuttles following the
Columbia disaster.

Flight-model integration of the Materials

Science Laboratory (MSL) is progressing,
with the delivery of several subsystems.
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In Progress

ISS education

Habla ISS, the first ESA website for primary
schools, was launched in Spain on 16 April.
Some 13 000 Spanish schools have been
asked to participate in educational activities
linked with the visit of ESA astronaut Pedro
Dugque to the ISS in October 2003.

The Spanish Soyuz Mission VIDEO-2
hardware and student experiments APIS,
Thebas, and Winograd Kit were successiully
launched on a Progress vehicle in June.

Commercial activities
The study phase (Phase-A) for RapidEye was
initiated in April.

ISS Branding definition has been completed,
and the communication plan defined. Contacts
with major European corporations are
continuing for prime and mission sponsorship,
and contacts with Dutch companies for
sponsor-ship of the Dutch Soyuz Mission have
been initiated. The ISS Business Club statute
has been approved and the Business club
formally created. The club was publicly
launched at the Paris airshow in Le Bourget
on 19 June.

Astronaut activities

The Training Readiness Review for the ESA-
provided Advanced Payload Training was
successfully concluded on 15 April. A total of
27 Payload Training lessons for all four ESA
Payloads - EDR, FSL, MSL, EPM - are ready
for implementation.

The ATV Crew Training Mock-up, and the
refurbished Columbus Crew Training Mock-up
were delivered to the European Astronaut
Centre (EAC) in Cologne-Porz, Germany, in
April.

An Instructor Training Course took place at
EAC from 5 to 23 May for participants from
industry and User Operations Centres
(USQOCs). Three EAC instructors gave some
of the lessons and are now also certified to
teach the corresponding lessons in NASA
Instructor Training Courses.

The Multilateral Crew Operations Panel

(MCOP) meeting on 18/19 June at the
Gagarin Cosmonaut Training Centre near
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Moscow resulted in formal flight assignments
for ESA astronauts Pedro Duque and André
Kuipers as On-Board Engineers for Soyuz
Missions 7S and 8S, respectively. Both will fly
in the left seat of the Soyuz TMA during all
flight phases. ESA astronaut Gerhard Thiele
was proposed as the back-up for André
Kuipers.

Artemis commissioning in geostationary orbit
was successfully completed by the end of
March. It was demonstrated that satellite
performance is very satisfactory and that all
functions and services can be provided as
specified, often with good margins. The
propellant lifetime is nominally 10 years
without inclination control, the satellite’s
attitude being controlled to offset the effects of
orbit inclination on the users. Interface tests
with users have also been completed, and all
elements of the system are functioning well.

The following operational services are

currently being provided:

- The L-band land mobile payload is being
utilised to about 50% capacity for the EMS
service under contract to Telespazio,
providing low-data-rate and voice services
to small mobile users (trucks, boats).

- Spot-4 is using the optical data relay for
Spot Image data reception in Toulouse (F).
Currently about one link per day is being
used, but this will increase to several
passes per day later in the year.

- Envisat has now increased its usage to 5
links per day for reception of its ASAR and
MERIS instrument data at ESRIN (1).

In the operational period from 1 April to 30
June, there were some 160 communications
sessions to Envisat and 100 to Spot-4. The
optical ground station at Tenerife also used 50
links with Artemis for atmospheric attenuation-
experiment purposes.

Data relay offers a number of benefits to
earth-observation missions: longer contact
times, real-time transmissions, higher volume
of data, and greater flexibility of data selection.

To date, several hundred successful data links
have been provided and, although there are
occasional service failures, the success rate of
link acquisition is now very high, increasing
from 98% towards 100% as the process
becomes routine.

More recently, Artemis supported an Envisat
Earthwatch data acquisition in response to an
emergency Charter request by the Portuguese
Civil Protection authority — hence the
European Data Relay service is a reality.

The Artemis navigation transponder will form
an invaluable element of the operational
EGNOS system. EGNOS is currently
preparing its operational interfaces from its
Scanzano earth station in order to integrate
the navigation payload on Artemis into the
EGNOS system over the next few months, in
preparation for the operational phase in 2004.

Artemis also continues to support technology
programmes and a number of experimental
uses of the LLM payload are planned in the
near future. As a result of the cost of the
recovery operation, new funding is needed to
continue planned operations beyond the first
year in orbit. A series of meetings with
Participating States has been held to seek
agreement on a proposed programme

extension. Qesa
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Galileo: First contracts signed

After the appointment of Rainer Grohe as Director of the Galileo Joint Undertaking in June, contracts for
the first Galileo satellites were signed on Friday 11 July at ESTEC, the European Space Agency’s
research and technology centre in Noordwijk (NL).

“Galileo is taking shape with every passing day. These first contracts are symbolic of Europe’s collective
resolve to develop the first civil global satellite navigation system’, said Claudio Mastracci, ESA’s Director
of Application Programmes.

The contracts are for two experimental satellites. One contract, worth 27.9 million Euros, has been
awarded to the British firm Surrey Space Technology Limited. The main task of this test satellite is to
transmit the Galileo signals from one of the orbits to be used by the constellation. It will also test various
critical technologies that it will be flying, including the rubidium atomic clock and a signal generator. It will
also measure the physical parameters of the orbit.

In order to minimize risks of delays, launch failure, etc. a contract worth 72.3 million Euros to build
another test satellite has been placed with the consortium Galileo Industries. With a payload very similar
to that of the satellites that will form the complete constellation, this satellite will serve to validate all the
technologies to be flown. It might also be used in the system validation phase itseif.

The appointment of Rainer Grohe means that the Joint Undertaking can now proceed with the various
steps towards setting up the Galileo network. The Joint Undertaking’s main task is to prepare for the
Galileo programme deployment and operational phase, which should culminate in the selection of a
concession holder to take charge of running the future Galileo operating company. Three or four test
satellites will subsequently be launched for validation of the system around 2006/2007.

The core of the Galileo system
is its constellation of 30
satellites (27 operational, 3
spare) circling in medium Earth
orbit in three planes inclined at
56° to the equator at 23 616 km
altitude. This constellation will
provide excellent global
coverage. Two centres will be
set up in Europe to control
satellite operations and manage
the navigation. Cesa

Claudio Mastracci, ESA Director of
Application Programmes (left) and
Sir Martin Sweeting of Surrey Space
Technology Limited sign one of the
first contracts for Galileo
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Green Paper on European Space Policy

After a four-month consultation on the Green Paper on European
Space Policy, key measures to drive forward Europe’s space ambitions
were proposed at a conference in Paris in June. Other priorities
outlined at the conference included better co-ordination between all
sectors at EU and international levels, guaranteed independent
access to space for Europe and a flexible system of programme
funding.

Participants stressed the need to develop space technology, such as
Internet by satellite and security applications. The conference provided

important input for the forthcoming EU White Paper on Space Policy,
due to be published by the European Commission in October this

year.

“People expect the EU to play a greater role in space, and we must be
ready to meet those expectations”, said Philippe Busquin, European
Commissioner for Research. “We will build on the lessons learnt from
the consultation to devise an ambitious action plan for European space
policy. With strong political commitment from all key space
stakeholders and sustained interest among the public, we can turn
Europe into the space leader of the 21st century.”

The Green Paper on European Space Policy, adopted by the European
Commission on 21 January, is a strategic document developed in co-
operation with the European Space Agency, which opens a new era for
Europe in space. Its aim was to initiate a broad debate on the medium-
and long-term future use of space for the benefit of Europe.

With six meetings scheduled in European capitals, workshops, bilateral
presentations and an on-line forum, this consultation prompted several
thousand contributions from a whole host of interested parties.
Institutional users, industrial managers, researchers and scientists,
NGOs and ordinary citizens in Member States, applicant-member
countries and other countries associated with European space
activities have thus had ample opportunity to voice their opinions and
help usher in a new era for Europe in space.

Through an open, transparent and democratic debate, a broad

consensus on a number of key actions has taken shape. During the

consultation, space sector players addressed a series of options, including:

— Upgrading the space policy institutional framework, possibly by
creating a Council of Space Ministers;

- Using the same satellite systems for both civil and defence/security
purposes (multiple-use systems);

- An institutional market which recognises space potential in addressing
civil policy objectives such as communication and navigation;

- Independent, reliable and affordable access to space through the
European Guaranteed Access to Space (EGAS) programme;

— The need for a European Security and Defence Agency;

— Improved career prospects, training and development for people
working in space research and technology;

— A doubling of funding for European research;

- Harmonising data collection and processing at European level, with
the Commission supporting a powerful data processing system for
climate forecasts and global change monitoring;

— Establishing the International Space Station as a base for
microgravity research;

— Further support for ESA’s Aurora programme;

- Developing space applications to underpin technological and
scientific development and the security of citizens;

— Developing a programme to achieve seamless broadband
communications for everyone in Europe; and

— Supporting the enlargement process and European integration
through satellite technologies and shared policy objectives.

In October 2003, the Commission is expected to release the White Paper
on European Space Policy, with subsequent submission to the Council and
Parliament. The White Paper will include an action plan setting out a future
strategy for space activities in the European Union. It will acknowledge the
contributions received, and include proposals for the content, organisation
and level of future European space activities. In November 2003, the White
Paper is on the agenda to be discussed by the Council of the European
Union in the Competitiveness Council under the Italian Presidency. @esa

First EGNOS signal in space

The European Geostationary
Navigation Overlay Service (EGNOS)
system has started its first signal
transmission tests. This system is
Europe’s first venture into satellite
navigation and by early next year will
deliver the first European Satellite
Navigation service. It will augment
the two military satellite navigation
systems now operating, the US
GPS and Russian GLONASS,
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making them suitable for many
mass-market applications such as
car navigation, bus and truck fleet
management, but also for specific
applications such as assisting blind
people when walking in an unknown
area. In addition, after a certification
process, EGNOS will be used for
safety-critical applications such as
controlling aircraft or navigating
ships through narrow channels.

When completed, EGNOS will
consist of three geostationary
satellites and a network of ground
stations that will transmit signals
containing information on the
reliability and accuracy of the
positioning signals sent out by GPS
and GLONASS. It will enable users
in Europe and beyond to determine
their position to within 2 m,
compared with about 20 m with
GPS alone.

EGNOS is a joint project involving
the European Space Agency,

the European Commission and
Eurocontrol. It is Europe’s
contribution to the first stage of the
Global Navigation Satellite System
(GNSS) and is a precursor to
Galileo, the full global satellite
navigation system under

development in Europe. Qosa
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Mars Express successfully tests its instruments

One of the first data sets coming from ESA's Mars Express is a unique view of our home planet and the
Moon. “It is very good news for the mission,” says ESA's Mars Express Project Scientist, Agustin Chicarro.
These and other data, such as those recording the major constituents of Earth as seen from space, are the
actual proof that the instruments on board Mars Express, launched on 2 June 2003, are working well.

The views of Earth and Moon were taken on 3 July 2003 by Mars Express's High Resolution Stereo
Camera (HRSC), when the spacecraft was 8 million kilometres from Earth. The image taken shows true
colours; the Pacific Ocean appears in blue, and the clouds near the Equator and in mid to northern latitudes
in white to light grey. The image was processed by the Instrument Team at the Institute of Planetary
Research of DLR, Berlin (Germany). It was built by combining a super resolution black and white HRSC
snapshot image of the Earth and the Moon with colour information obtained by the blue, green, and red
sensors of the instrument.

The experts will carry on testing Mars Express’s instruments until its arrival at the Red Planet next
December. The instruments will increase our understanding of the morphology and topography of the
Martian surface, of the geological structures and processes and of Mars’s geological evolution. With such
tools, Mars Express is also able to address the important “water” question, namely how much water there is
today and how much there was in the past. Ultimately, this will also tell us whether Mars had environmental
conditions that could favour the evolution of life. QCesa

Argentina's
CONAE joins the
International
Disaster Charter

The International Charter on
Space and Major Disasters
has a new member,
Argentina's Comision Nacional
de Actividades Espaciales
(CONAE).

The Charter is the expression
of a joint effort of global space
agencies to put space tech-
nologies at the disposal of res-
cue authorities in the event of
major disasters. This help is
given by providing space-
acquired data and associated
information and services to
civil protection agencies world-
wide. CONAE's accession to
the Charter represents an
important addition to the only
operational service making co-
ordinated use of multiple Earth
Observation satellites, bringing
the South Ametican region
within the scope of the Charter
for the first time. Qesa

Keeping in touch with probes in deep space

ESA is going to build a deep space ground station in Cebreros near Avila  tracking facilities and the 35 m diameter deep-space antenna. The other
in Spain. ESA’s Director General Jean-Jacques Dordain and will house the calibration tower, used to simulate the signals transmitted
representatives of the Spanish Government, the Secretary of State for by spacecraft for testing purposes. Construction work is scheduled to
Defence Fernando Diez Moreno and the Secretary of State for Science start in September this year.

and Technology, Pedro Morenés Eulate, signed an agreement to this
effect in Madrid on 22 July. “In terms of radio-electric conditions, the Cebreros environment is
perfect, and will give this new site an important growth potential,” said
Communicating with spacecraft, such as Mars Express, over very long ESA'’s Director of Technical and Operational Support, Gaele Winters.
distances, and probes that have to be controlled remotely, together with
their onboard instruments, at distances up to 900 million kilometres from
Earth (more than six times the distance from the
Earth to the Sun) requires large and powerful

antennas.

The network of antennas in Spain — at Cebreros, Villafranca del Castillo
(ESA) and Robledo (NASA/JPL) — will scon be
one of the most important groups of satellite
tracking stations in the World, due to their optimum
environments free of radio-electric disturbances.
They will make a valuable contribution to the
scientific and technological infrastructure for

The new ground station is scheduled to start
operations in September 2005. The Government of

Spain will grant ESA a 75-year lease on two plots b b : f b European space activities. @esa
of land. One plot will accommodate the space - et R
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ISS prepares for Spanish Soyuz mission

The Spanish Soyuz mission to the
International Space Station (ISS)
planned for October took another
step forward with the arrival of
European experiment hardware at
the 1SS on an unmanned Progress
M1-10 spacecraft on 11 June.

The European cargo included a
3D-camera, a new crew restraint
system and a major component of
the NANOSLAB experiment, which
first flew with ESA astronaut Frank
De Winne in November 2002 as
part of the Belgian Odissea
Mission. It has since been
modified for the Spanish Soyuz
Mission in October.

Another European experiment to
arrive was PROMISS-2, which

is designed to investigate the
fundamental processes that
underly protein crystallisation.

A number of educational
experiments have also arrived on
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the Progress M1-10, including
APIS, a motion experiment,
Thebas, to test basic principles of
mechanics, and Video-2, which is
designed to demonstrate Newton’s
three laws of motion under
microgravity conditions.

Spanish ESA astronaut Pedro
Dugque will be flight engineer on
the new Soyuz TMA-3 spacecraft,
which will take him and the ISS
Expedition 8 crew to the ISS. He
will return in the Soyuz TMA-2
spacecraft with the Expedition 7
crew (US astronaut Ed Lu and
Russian cosmonaut Yuri
Malenchenko) who are currently
on the ISS.

The new Soyuz TMA spacecraft
has been fully approved for
operations. In May, the first
spacecraft of the new series
TMA-1 had touched down 400 km
short of the intended landing site

when it returned to Earth with the
ISS Expedition 6 crew on board.

In the meantime, around 5000
school children in more than 250
Spanish primary school classes
entered the 'Habla [SS' contest to
win a chance to talk live via radio
with ESA astronaut Pedro Dugue
during his stay on board the ISS.
The evaluation committee has
selected the two best drawings
and the two best stories, and the
winning classes will spend one
day in the 'Verbum' museum of
Vigo, Spain, from where the radio-
contact will be established with the
Space Station. Cesa
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ESA’s science fleet makes headlines

Cluster

ESA's four Cluster spacecraft
have made a remarkable set of
observations that has led to a
breakthrough in understanding the
origin of a peculiar and puzzling
type of aurora.

These aurorae — seen as bright
spots in Earth's atmosphere and
called 'dayside proton auroral
spots' — occur when fractures
appear in the Earth’s magnetic
field, allowing particles ejected
from the Sun to squirt through and
collide with the molecules in our
atmosphere. This is the first time
that a precise and direct
connection between the two
events has been made.

Philippe Escoubet, ESA's Cluster
Project Scientist, comments;
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"Thanks to Cluster's observations
scientists can directly and firmly
link for the first time a dayside
proton auroral spot and a
magnetic reconnection event."

Tai Phan, leading the investigation
at the University of California,
Berkeley, United States, now looks
forward to a new way of studying
the Earth's protective shield. He
says, "This result has opened up
a new area of research. We can
now watch dayside proton aurorae
and use those observations to
know where and how the cracks
in the magnetic field are formed
and how long the cracks remain
open. That makes it a powerful
tool to study the entry of the

solar wind into the Earth's
magnetosphere.”

XMM Newton

Also XMM-Newton has provided a
first in astronomy — it measured the
magnetic field of a neutron star for
the first time. The results provide
deep insights into the extreme
physics of neutron stars and reveal
a new mystery yet to be solved
about the end of this star’s life.

A neutron star is very dense
celestial object. It is the product
of a stellar explosion, known as
a supernova, in which most of
the star is blasted into space, but
its collapsed heart remains in the
form of a super-dense, hot ball
of neutrons that spins at an
incredible rate.

One such neutron star is
1E1207.4-5209. Using the longest
ever XMM-Newton observation of
a galactic source (72 hours),
Professor Giovanni Bignami of the
Centre d'Etude Spatiale des
Rayonnements (CESR) and his
team have directly measured the
strength of its magnetic field. This
makes it the first ever isolated
neutron star where this could be
achieved.

X-rays emitted by a neutron star
like 1E1207.4-5209 have to pass
through the star’s magnetic field
before escaping into space.

En route, particles in the star’s
magnetic field can steal some of
the outgoing X-rays, imparting on
their spectrum teli-tale marks,
known as ‘cyclotron resonance
absorption lines'. It is this finger-
print that allowed Prof. Bignami
and his team to measure the
strength of the neutron star’s
magnetic field.

All previous values of neutron star
magnetic fields could only be

The first image from the XMM-LSS sur-
vey, the world's deepest ‘wide screen’
X-ray image of the cosmos to date. It
represents a region of the sky eight
times larger than the full Moon and
contains around 25 clusters,

estimated indirectly. This is done
via theoretical assumptions based
on models that describe the
gravitational collapse of massive
stars, like those which lead to the
formation of neutron stars. A
second indirect method is to
estimate the magnetic field by
studying how the neutron star’s
rotation slows down, using radio
astronomy data.

In the case of 1E1207.4-5209, this
direct measurement using XMM-
Newton reveals that the neutron
star's magnetic field is 30 times
weaker than predictions based on
the indirect methods.

How can this be explained?
Astronomers can measure the rate
at which individual neutron stars
decelerate. They have always
assumed that 'friction' between

its magnetic fietd and its
surroundings was the cause. In
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Geminga and its fails.

this case, the only conclusion is
that something else is pulling on
the neutron star, but what? We can
speculate that it may be a small
disc of supernova debris
surrounding the neutron star,
creating an additional drag factor.

The result raises the question of
whether 1E1207.4-5209 is unique
among neutron stars, or is the first
of its kind. The astronomers hope
to target other neutron stars with
XMM-Newton to find out.

This is not XMM Newton’s only
headline. Astronomers using it
have discovered a pair of X-ray
tails stretching 3 million million
kilometres across the sky. They
emanate from the mysterious
neutron star known as Geminga.
The discovery gives astronomers
new insight into the extraordinary
conditions around the neutron star.

A neutron star measures only
20-30 kilometres across and is the
dense remnant of an exploded
star. Geminga is one of the closest
to Earth, at a distance of about
500 light-years. Most neutron stars
emit radio emissions, appearing to
pulsate like a lighthouse, but
Geminga is 'radio-quiet'. It does,
however, emit huge quantities of
pulsating gamma rays, making it
one of the brightest gamma-ray
sources in the sky. Geminga is the
only example of a successfully
identified gamma-ray source from
which astronomers have gained
significant knowledge.

www.esa.int

ISO

Scientists are celebrating the
thousandth scientific publication
from ESA's veteran Infrared Space
Observatory (ISO). ISO is becoming
one of the world's most productive
space missions, even though its
operational life ended in 1998.

ISO was the world’s first space
observatory able to see the sky in
infrared light. Through its ‘eyes’,
we have discovered many new
phenomena that have radically
changed our view of the Universe.

"ISO results are impacting most
fields of astronomical research,
almost literally from comets to
cosmology," explains Alberto
Salama, ISO Project Scientist.
"Some results answer questions.
Others open new fields. Some are
already being followed up by
existing telescopes; others have to
await future facilities.”

When ISO's operational lifetime
came to an end in 1998, its
observations became freely
available to the world scientific
community via 1ISO’s data archive.
In May 2003, the 'milestone
number' of 1000 scientific papers
was reached. Even now, ISO's
data archive remains a valuable
source of new results. For
example, some of the latest
papers describe the detection of
water in ‘protostars’, which are
stars just in the process of being
born. Cesa

SOHO resumes full operation

ESA/NASA's SOHO spaceraft is back to full operation after its
predicted 9-day high-gain antenna blackout. Engineers and scientists
are now confident that they understand the situation and can work
around it in the future to minimise the data losses.

Since 19 June SOHQO's high-gain antenna (HGA), which transmits
high-speed data to Earth, has been fixed in position following the
discovery of a malfunction in its pointing mechanism. This resulted in
a loss of signal through SOHO's usual 26-metre ground stations on
27 June, while 34-metre radio dishes continued to receive high-speed
transmissions from the HGA until 1 July.

Since then, astronomers have been relying primarily on a slower
transmission rate signal, sent through SOHO's backup antenna. It
can be picked up whenever a 34-metre dish is available. However,
this signal could not transmit all of SOHO's data. Some data was
recorded on board, however, and downloaded using high-speed
transmissions through the backup antenna when time on the largest,
70-metre dishes could be spared.

SOHO itself orbits a point in space, 1.5 million kilometres closer to
the Sun than the Earth, once every 6 months. To reorient the HGA for
the next half of this orbit, engineers rolled the spacecraft through a
half-circle on 8 July 2003. On 10 July, the 34-metre radio dish in
Madrid re-established contact with SOHO's HGA. Then on the
morning of 14 July 2003, normal operations with the spacecraft
resumed through its usual 26-metre ground stations, as predicted.

With the HGA now static, the blackouts, lasting between 9 and 16

days, will continue to occur every 3 months. Engineers will rotate

SOHO by 180 degrees every time in order to minimise data losses.
Cesa

approx. 11 weeks

soHo
approx_ 11 weohs (rotated 180°%) Hicth-gle ssiaviri

SOHO i Y
approx. 2 weeks each (SOHO moves faster here)
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ESA at the 2003 Paris Air Show

From Saturday 14 to Sunday 22 June, ESA was present at the 2003
Paris Air Show at Le Bourget with a special pavilion dedicated to the
European space programmes. The 1000 square metre exhibition area
was used to host a wide range of exhibits and events highlighting
ESA's activities in Space Science, Space Transportation, Human
Spaceflight, Telecommunications and Navigation, Earth Observation,
Industrial Matters and Technologies, Future Concepts and Education.

As the largest international air show, Le Bourget represented an
excellent opportunity for the general public and the space community
to get acquainted or keep up to date with the latest European space
projects. The media in particular benefitted from the special
opportunities that were provided for briefings and interviews with
ESA’s Directors and experts in various disciplines.

Highlights of the media programme during the week included:

* ‘'ESA Achievements and Perspectives’ - Press Breakfast with ESA’s
Director General Antonio Rodota and future Director General Jean-
Jacques Dordain.

* ‘European Strategy for Satellite Navigation: From EGNOS to Galileo’
- Press Briefing with Claudio Mastracci, ESA’s Director of Applications.

* ‘European Launchers: The Way Forward’ - ESA’s Director of
Launchers Jean-Jacques Dordain, and representatives of CNES and
Arianespace, outlined to managers from European industry the decisions
concerning the European launcher sector taken at the ESA Ministerial
Council Meeting on 27 May and the impact that they will have.

* ‘Observing the Earth: Why is it Important?’ - Conference chaired by
ESA's Director of Earth Observation José Achache, in which

esa bulletin 115 - august 2003

distinguished speakers outlined to potential users and European
policy makers the importance of satellite images for understanding
and securing our planet.

* ‘Overview of ISS Status’- Jorg Feustel-Bliechl, ESA’s Director of
Human Spaceflight, briefed the media on the present status of and
outlook for European participation in the International Space Station.

* ‘Launch of the European ISS Business Club’ - The launching of an
ESA-initiated forum for commercial entities associated with the design,
development, operation and utilisation of the European elements of
the International Space Station.

* “Technology Transfer: An Everyday Reality’ - Pierre Brisson, Head of
ESA's Technology Transfer Programme, was present to demonstrate
what things like an anti-UV suit for babies suffering from Xeroderma
Pigmentosum, the C 60 prototype cars of the Pescarolo Sport Team,
an air-decontaminating device for hospitals, an alarm to monitor elderly
people and the new sailing catamaran of French yachtsman Yves Parlier
have in common, and what all of these items have to do with space.

* ‘Women in the Space Industry’ - A debate chaired by ESA's
Director of Administration Daniel Sacotte, in which women from
industry, universities, international organisations and the media
shared their experiences in their professional careers.

* ‘The European Space Technology Master Plan’ - A debate
chaired by Hans Kappler, ESA's Director of Industrial Matters
and Technology Programmes, addressing how technology

= harmonisation is able to support the competitiveness of

- European industry and the creation of a balanced industrial
landscape.

The accompanying photographs were taken during these and the
many other events that took place in the ESA Pavilion during the
week, Cesa

The visit of President Jacques Chirac (left) to the ESA Pavilion on 14 June,
accompanied by ESA's current and future Director Generals, Antonio Rodota
(centre) and Jean-Jacques Dordain (right) (photo: ESA/S. Corvaja)
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Signature, on 18 June by the Director General of UNESCO,
Koichiro Matsuura, and ESA’s Director General, Antonio Rodota, of
the ESA-UNESCO Agreement on the use of European space tech-
nology to heip preserve more than 700 natural and cultural World
Heritage Sites designated by UNESCO

A visit to the ESA Pavilion by a group of German schoolchildren,
accompanied here by ESA astronaut Phillippe Perrin

The ‘Observing the Earth: Why is it Important?’ conference on Wednesday 18 June,
chaired by José Achache, ESA’s Director of Earth Observation (third from left)

(photos: ESA/A. v.d. Geest)
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Getting ready for Physics on Stage 3

For the second year, ESA/ESTEC  performances, a large fair with a

will host the teaching festival stand for each country, where =
Physics On Stage. This third teachers can exchange ideas, "
edition of the unique international  and dedicated workshops. A new '
event will take place from 8 to 15 innovation this year will be seminars

November. More than 400 organised and presented by
delegates — experts on physics EIROforum members. Also on the
teachers, university lecturers, agenda are a mystery cultural

researchers and others —from 22 event and an award ceremony for
countries will take part in this big the most popular project.
week of information exchange

organised around the theme of For more information about
‘Physics and Life’. Physics on Stage 3 and the
national events, visit the web site;
The overall objective of the http://www.physicsonstage.net.
Physics on Stage project is to CGesa

raise the quality and increase the

attractiveness of science teaching
in Europe. This year's theme, Students performing at the Buigarian National Event

‘Physics and Life’, reflects the
decision to broaden the Physics
on Stage activities to encompass
all sciences in an interdisciplinary
approach.

List of National Events in 2003

15-18 May Silistra, Bulgaria

16 May Gothenburg, Sweden

28 May Gent, Belgium

31 May Varna, Bulgaria

7 June Varna, Bulgaria

August / September Finland

27 - 29 August Ceske Budejovice,
Czech Republic

6 September Poznan, Poland

12-14 or 19-21 September, Hungary

12 September Aarhus, Denmark

19 - 21 September Geneva, Switzerland

19 - 20 September Athens, Greece

20 September, Slovak Republic

25 - 26 September L'Aquila, Italy

26 - 28 September Terrassa, Spain

2 October Utrecht, The Netherlands

4 QOctober Lisbon, Portugal

The festival is only the culminating
event of a year-long programme.
Many activities take place
throughout the year in the various
countries involved in the project
{see panel) and a national steering
committee chooses the delegates
to the festival. Each delegate has
been selected for his or her
projects or outstanding and
original ideas dedicated to making
science more attractive.

Physics on Stage is organised by
EIROforum (European Inter-
governmental Research
Organisations Forum) (see Bulletin
108, November 2001), and is co-
funded by the European
Commission, as part of European
Science and Technology Week
2003.

The week's programme will
include spectacular and original This year's topic is “Physics and Life”
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High-level delegates from 30
countries and 22 international
organisations agreed at the Earth
Observation Summit, held on

31 July in Washington, to improve
cooperation on Earth observation
and to remove barriers to the
exchange of information

between countries and
organisations.

ESA already carries out its
Earth observation
programmes in cooperation
with other agencies or
countries through .
mechanisms such as CEOS, |
the Committee of Earth '
Observation Satellites and
IGOS-P, the Integrated Global
Observing Strategy Partnership.
Another good example of the way
cooperation between space
agencies can lead to increased
utilisation of EQ data is the
International Charter on Space
and Major Disasters. This provides
data at short notice to civil
protection agencies to help them
deal with emergencies.

ESA is an active member of these
organisations and also leads,
together with the European
Commission, Europe’s major
contribution to integrated global
observation of the Earth —the
Global Monitoring for Environment
and Security (GMES) initiative.
GMES also involves Eumetsat and
European national space agencies
in an integrated approach to
support European policy.

Important though these initiatives
are, what is still lacking is a truly
global partnership to encompass
all countries, rich and poor, which
will allow the transfer and use of
Earth-observation information by

www.esa.int

o

all. The meeting was an important
step in the right direction because
it showed that the political will is
now there to bring this about.

The declaration issued at the end
of the meeting emphasised the
need for timely long-term
information as the basis for sound
decision making; the need to
coordinate strategies and systems;
to assist developing countries to
use and contribute to Earth
observation data; and, to foster the
exchange and integration of
information obtained from the
ground, as well as from aircraft
and satellites. The Earth
Observation Summit also agreed
to prepare a 10-year
Implementation Plan to build on
existing systems and initiatives.

ESA’s delegation to the Summit
was led by the new Director
General Jean-Jacques Dordain.

As a member of the Panel on ‘How
to identify needs and how to fill the
gaps’, ESA’s Director of Earth
Observation Programmes, José
Achache, described how a number
of ESA’s Earth Explorer missions
- such as the SMOS satellite to
measure soil, moisture and ocean
salinity; CryoSat to measure
changes in the Earth’s terrestrial
and marine ice fields; and the
ADM-Aeolus mission to provide
global observations of three-
dimensional wind fields — will
make a unique contribution to
global monitoring. These missions
will improve our understanding of
the Earth system, but there will

Earth observation on a global scale

remain a need to support long-
term continuity of such
observations beyond the research
stage.

“For its part”, says José Achache,
“ESA has already demonstrated,
through its GMES and Oxygen
initiatives, that it is a strong
believer in global monitoring
and improving access to
Earth observation data. It is
important that we contribute
to the proposed global
coordination, while
maintaining the independent
capacity to make
observations in support of
European policies in
environment and civil security.
A strong independent programme
is a prerequisite for successful
partnership. We support the
Summit declaration and will play
our part to ensure that it is
implemented.”

Work will now proceed with
preparing the framework for the
10-year Implementation Plan in
time for the next Ministerial
Conference to be held in Tokyo
before next summer. This will
enable the Plan to be presented at
the Ministerial Conference to be
hosted by the European Union
towards the end of 2004. @esa
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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 Annual Report

ANNUAL REPORT 2002 (JULY 2003)
BATTRICK B. (ED)

ESA ANNUAL REPORT 2002 // 138 PAGES
NO CHARGE

RAPPORT ANNUEL 2002 (AOUT 2003)
LACOSTE H. & BATTRICK B. (EDS.)

ESA RAPPORT ANNUEL 2002 // 140 PAGES
NO CHARGE

ESA Newsletters

ON STATION NO. 13 (JUNE 2003)
NEWSLETTER OF ESA’S DIRECTORATE OF
HUMAN SPACEFLIGHT

WILSON A. (ED)

NO CHARGE

ECSL NEWS NO. 25 (JUNE 2003)
NEWSLETTER OF THE EUROPEAN CENTRE
FOR SPACE LAW

MARCHINI A. (ED. B. BATTRICK)

NO CHARGE

EARTH OBSERVATION QUARTERLY NO. 71
(JUNE 2003)

NEWSLETTER OF ESA’S DIRECTORATE OF
EARTH OBSERVATION

LACOSTE H. (ED.)

NO CHARGE

I pnwetl Report

2002
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New issues

ESA Brochures

EUREKA (MAI 2003)

~ THE ESA TECHNOLOGY TRANSFER
PROGRAMME 4 REKE ‘ PRERWERT
BATTRICK B. (ED.) : - ' " g
ESA BR-184 (XIll) (IN FRENCH) // 16 PAGES . . ) Dol
PRIX: 10 EURO - '

GY ’goGINlMM ES

_— arrndnisafio
ForhnoleElg - | e pace Yechnology
| : ....-iw‘!v’ asror PIES

From

ATHREAD FROM SPACE TO YOUR BODY
(JUNE 2003)

— THE ESA TECHNOLOGY TRANSFER
PROGRAMME

BATTRICK B. (ED.)

ESA BR-184 (XIV) // 12 PAGES

PRICE: 10 EURO

SMART-1 —TILL MANEN MED SOLENERGI
(JULI 2003)

EKSTRAND E. (ED))

ESA BR-191 (IN SWEDISH) // 20 PAGES
PRICE: 7 EURO

SATELLITE POWER SYSTEMS - SOLAR
ENERGY USED IN SPACE (MAY 2003)

- THE ESA TECHNOLOGY PROGRAMMES
JENSEN N.E. & BATTRICK B. (EDS.)

ESA BR-202 // 10 PAGES

PRICE: 10 EURO

BUSINESS WITH ESA TELECOM (AUGUST 2003)
MENNING N. (ED. B. BATTRICK)

ESA BR-206 // 40 PAGES

PRICE: 7 EUROS

HARMONISATION OF EUROPEAN SPACE
TECHNOLOGY - FROM CONCEPT TO MASTER
PLAN (JUNE 2003)

- THE ESA TECHNOLOGY PROGRAMMES
BATTRICK B. (ED.)

ESA BR-203 // 12 PAGES

PRICE: 10 EURO

eSa . .coreneme

—— """‘-'“nn?m‘s .
THE INTERNATIONAL SPACE STATION (ISS)
EDUCATION FUND - INFORMATION BROCHURE
(AUGUST 2003)

WARMBEIN B. (ED.)

ESA BR-204 // 12 PAGES

NO CHARGE

satellite Power gystems
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ESA Special
Publications

THE 1ISO HANDBOOK (AUGUST 2003)
VOL.I: 1SO MISSION AND SATELLITE OVERVIEW
VOL.IIl: CAM - THE ISO CAMERA

—

VOL. IIl: LWS — THE LONG-WAVELENGTH . The Calibration
SPECTROMETER Legacy of the

VOL. IV: PHT - THE IMAGING PHOTO- 1SO Missie
POLARIMETER

VOL.V: SWS - THE SHORT WAVELENGTH
SPECTROMETER

SALAMA A ET AL.
ESA SP-1262 // 1200 PAGES
PRICE: 150 EURO

ATLAS OF IMAGES OF THE SOLAR UPPER
ATMOSPHERE FROM SUMER ON SOHO
FELDMAN U. ET AL. (ED. B. BATTRICK)

ESA SP-1274 // 244 PAGES

PRICE: 50 EURO

THE CALIBRATION LEGACY OF THE I1SO
MISSION - PROCEEDINGS OF THE WORKSHOP,
5-9 FEBRUARY 2001, VILSPA, SPAIN (MAY 2003)
METCALFE L. ET AL. (EDS.)

ESA SP-481// 566 PAGES

PRICE: 50 EURO

FuroSTARRS
HOT STRUCTURES AND THERMAL WISE
PROTECTION SYSTEMS FOR SPACE VEHICLES : LOSAC
- PROCEEDINGS OF THE 4TH EUROPEAN | Campaigns
WORKSHOP, 26-29 NOVEMBER 2002, PALERMO,
ITALY (APRIL 2003)
WILSON A. (ED.)
ESA SP-521 // 428 PAGES

PRICE: 50 EURO

THE EUROSTARRS, WISE, LOSAC CAMPAIGNS
~ PROCEEDINGS OF THE FIRST-RESULTS
WORKSHOP, 4-6 NOVEMBER 2002, TOULOUSE,
FRANCE (MARCH 2003)

HARRIS R.A. (ED.)

ESA SP-525/ 262 PAGES

PRICE: 40 EURO

THE ENVISAT MISSION - PROCEEDINGS OF
THE WORKSHOP, 9-13 DECEMBER 2002,
FRASCATI, ITALY (AUGUST 2003)

LACOSTE H. (ED))

ESA SP-531 // CD-ROM

PRICE: 40 EURO

Advanced
Satellite Mohbile

ADVANCED SATELLITE MOBILE SYSTEMS: - Systems -
AMS 2003 - PROCEEDINGS OF THE FIRST kes® | B (s 2003
INTERNATIONAL CONFERENCE, 10-11 JULY |
2003, FRASCATI, ITALY (JULY 2003) + Yt 2
LACOSTE H. (ED))

ESA SP-541 // CD-ROM
PRICE: 30 EURO
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ESA Procedures,
Standards and
Specifications

SPACE ENGINEERING - MULTIPACTION DESIGN
AND TEST (MAY 2003)

ECSS SECRETARIAT

ESA ECSS-E-20-01A /28 PAGES

PRICE: 10 EURO

SPACE PROJECT MANAGEMENT - PROJECT
BREAKDOWN STRUCTURES (JUNE 2003)
ECSS SECRETARIAT

ESA ECSS-M-10B //28 PAGES

PRICE: 10 EURO

SPACE PROJECT MANAGEMENT - PROJECT
ORGANIZATION (JUNE 2003)

ECSS SECRETARIAT

ESA ECSS-M-20B //26 PAGES

PRICE: 10 EURO

ESA Contractor Reports

DELTASS - TRIAGE AND MEDICAL
EMERGENCY DEMONSTRATION IN MOBILE
FIELD HOSPITAL (MFH) - DEMONSTRATION
REPORT (JANUARY 2003)

CNES, FRANCE

ESA CR(P)-4384 // CD-ROM

PRICE: 25 EURO

M-NOR - MULTI-NETWORK OPTIMISING
ROUTER - FINAL REPORT (OCTOBER 2002)
GWT, GERMANY

ESA CR(P)-4381 // CD-ROM

PRICE: 25 EURO @Gesa

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) 71 565 3405 - 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

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

The EC-Programme enables to

Perform your Research

European Major Research Infrastructure
Aerospace Materials Technology Testhouse
EC-Programme "Improving the

Human Research Potential"

on Aerospace and Space Materials Technology

at our Facilities

free of Charge

www,esa.int

* Open Access to a complete set of facilities for materials’ R&D
including technical support for Guest Researchers from EC or
associated states including East Europe

o Research Program and duration of visit defined by Guest

¢ Funding of travel and subsistence costs

e Easy Application (1 Page Proposal)

Call for Proposals

Detailed Info, application forms and actual deadline:
Internet: htip://www.arcs.ac.at/amtt

Dr. E.Semerad: Tel: +43 50550 3322, Fax: +43 50550 3366
e-mail: amtt@arcs.ac.at

Austrian Research Centres

A-2444 Seibersdorf
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INTERNATIONAL®

SPAGE UNIVERSHY In temtiqml ,
312 Space University

For future
space leaders

* Broaden your competence beyond
initial expertise
¢ 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 Scrasbourg, 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 confractor to ESA. We have been supporting the Agency’s programmes for over 30

years and regularly have job opportunities based at ESTEC {Netherlands), ESRIN (Italy), ESOC (Germany), ESA/HQ (France),
VILSPA (Spain) and Kourou Spaceport (French Guiana).

Typical activities within the space field encompass:

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

e AlV Engineering ® PC Support * Web Development

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

¢ Antenna Engineering * Database Development and * Technical Authoring

e Earth Observation Management * Telecommunications

¢ Ground Segment Engineering ¢ TT & C Engineering

* Radio Navigation

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
isn u g

Serco is an Equal Opportunities Employer

www.eseint

—

 YOUR PARTN
p.anrnsimmts aﬂ‘b n‘io:scts

With 20 years in Human Spaceflight, HE Space has a longstanding reputation for matching
talented space professionals to highly-specialised roles at ESA.

Currently, our staff contributes in the following areas:

> Payload Engineering > Physical Sciences > Marketing & Commercialisation
> Payload Safety > Life Sciences > PR & Communications
> Operations > Astronaut Training > Education & Strategy

If your next project requires a unique skill set & experience combination, please contact us
to discuss how we can help you find the right person for the job.

For projects or career opportunities, please contact: Peter Briscoe or Scott Millican
Tel: +31 71 341 7500
E-mail: info@hespace.com

HE Space | NL - Katwijk | DE - K&ln | US - Houston www.hespace.com
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of pyrotechnics in

Organisation
Presentations will be give

be made available for

Further opportunities will b
raised will be welcomed
programme will be present:
their respective R&D prox
individual presentations to be
address below.

No fees are payable for this E
arrangements can be made v
these purposes will be available

Programme

Topics to be covered will include:
Composition and Pyrotechnic D
Approaches to Cost Reduction, R
Development, Laser Ignition, Sul
Solid Propulsion, Testing, Standard:
Databases, Information Media, and «

Contact

Neil Cable -
Thermal and Structures Division (TOS-MC)
ESTEC, PO Box 299 2 -
2200 AG Noordwijk, The Netherlands

E-mail: neil.cable@esa.int

"plications of Pyrotechnics
~ in Space Systems



Available from ESA Publications Division

Publication Number of Scope/Contents Price Source

issues per year
Periodicals
ESA Bulletin 4 ESA's house magazine Free of charge ESA Publications Division
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 ESA Publications Division

ESA conferences

Special Publications (SP-xxxx) Detailed monographs on
ESA programmes/projects
Brochures (BR-xxx) Concise summaries on
ESA programmes/projects
Scientific & Technical Reports (STR-xxx) Reflecting ESA's position on a given subject
Scientific & Technical Memoranda (STM-xxx) Latest but not finalised thinking on a
given subject
Procedures, Standards & (PSS-xxx) Definitive requirements in support of
Specifications ESA contracts
Training Manuals (TM-xxx) Serigs 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 aiso available via the Internet at:
http://esapub.esrin.esa.it/
Public-relations material and other ESA information is available at:

http://www.esa.int
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Order Form for ESA Publications

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

No. of ESA ' | 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: ESA Publications Division
P.O.Box 299 — 2200 AG Noordwijk — The Netherlands

O ltems 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
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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 bulleftin

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:
(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

1/2 page 185/131 mm high

1/4 page 185/65 mm high
Screen: 80/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.-
1/4 page € 400.- € 350.- € 300.-

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

Circulation

Albania
Algeria
Andorra
Argentina
Australia
Austria
Bahrain
Bangladesh
Barbados
Belgium
Belize
Benin
Bhutan
Bolivia
Bosnia and
Herzegovina
Botswana
Brazil
Bulgaria
Burkina Faso
{Upper Volta)
Burundi
Cameroon
Canada
Chile
China
Colombia
Congo
Costa Rica
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Dominican Republic
Dubai
Ecuador
Egypt
Ef Salvador
Estonia
Ethiopia
Faroe Islands
Fiji
Finland
France
French Guiana
Gabon
Gambia
Germany
Gibraltar
Greece
Guatemala

Honduras
Hong Kong
Hungary
lceland

India
Indonesia
Iran

Iraq

Ireland

Israel

[taly

Ivory Coast
Jamaica
Japan
Jordan
Kenya

Korea
Kuwait
Latvia
Lebanon
Liechtenstein
Libya
Lithuania
Luxembourg
Macedonia
Madagascar
Mali

Malta
Mauritania
Mauritius
Mexico
Monaco
Mongolia
Montenegro
Morocco
Mozambigue
Myanmar
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger

Nigeria
Norway
Pakistan
Papua New Guinea
Peru
Philippines
Poland
Portugal

Puerto Rico
Qatar
Romania
Russian Federation
Rwanda
Sao Tome

& Principe
Saudi Arabia
Senegal
Serbia
Singapore
Slovakia
Slovenia
South Africa
Spain
Sri Lanka
Sudan
Surinam
Swaziland
Sweden
Switzerland
Syria
Tahiti
Taiwan
Tanzania
Thailand
Togo
Trinidad

and Tobago
Tunisia
Turkey
Uganda
UAE
United Kingdom
Uruguay
USA
Venezuela
Vietnam
Yemen
Zaire
Zambia
Zimbabwe







