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evropean space agency

The European Space Agency was formed out of and took over the rights and obligations of, the.two earlier European Space Orgonisations — the
Furopean Spoce Research Orgarisation (ESRO) ond the European Organisation for the Development and Consiruction of Space Vehicle Lounchers
(ELDO), The Member States are Austrio, Belgium, Denmark, Finland, France, Germany, Ireland, ltoly, the Netherlands, Norway, Portugol, Spain,
Sweden, Switzerland and the United Kingdom. Canada is o Cooperating Stote.

I the words of its Convention: the purpase of the Agency shall be to provide for ond to promate for exclusively peaceful purpases, co-operation among
European States in spoce research ond fechnology and their space applicafions, with a view to their being used for scientific purposes and for operational
space opplications systems:

() by elaborating and implementing o long-term European space policy, by recommending space objectives o the Member States, and by concerting
the policies of the Member States with respect o other nafional and international organisafions and institutions;

(b) by elaborafing and implementing activities and pragrommes in the space field;

(¢) by co-ordinating the European space programme and nafional programmes, and by integrating the latter progressively and os completely os
passible info the European space programme, in particulor os regards the development of applications satellites;

(d) by elaborating ond implementing the industrial policy appropriate to ifs programme and by recommending o coherent indusirial policy to the
Member States.

The Agency is directed by o Council composed of representatives of the Member States. The Director General s the chief executive of the Agency and
ifs legol representative.

The ESA HEADQUARTERS ore in Paris.

The major establishments of ESA are:

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

THE EURDPEAN SPACE OPERATIONS CENTRE (ESOC), Darmstadi, Germany

ESRIN, Frascati, Haly.

Chairman of the Coundil: P Tegnér

Director General: A. Rodoti

agence spatiale evropéenne

L'Agence Spatiale Eurapéenne est issue des deux Organisations spatiales européennes qui 'ont précédée — |'Organisation européenne de recherches
spatiales (CERS) et ['Organisation européenne pour la mise au point ef o canstruction de lanceurs d'engins spatiaux (CECLES) — dont elle a repris es
droits et obligations. Les Etats membres en sont: |'Allemagne, I'Autriche, la Belgique, le Danemark, I'Espagne, la Finlande, lo France, I'rlonde, [ialie,
Io Norvége, les Pays-Bas, le Portugal, le Royaumi-Uni, lo Suéde et lo Suisse. Le Canada bénéficie d'un statut d'Etat coopérant.

Selon les termes de la Convention: /'Agence a pour mission d'assurer ef de développer, d des fins exclusivement pacifiques, lu coopération enire Flats
européens dans les domaines de lo recherche ef de ln technologie spaiales e! de leurs applications spotiales, en vue de leur utilisotion & des fins
scientifiques et pour des systémes spatiaux opérationnels dapplications:

(a) en élaborant et en mettant en ceuvre une politique spatiale suropéenne d long ferme, en recommandont aux Etals membres des objectifs en
‘matiére spatiale et en concerfant les politiques des Etats membres d I'égard d'autres organisatians et insfitutions nationales f internationales;
(b) en élaborant et en mettant en oeuvre des aclivités ef des programmes dans le domaine spatial:

(¢) en coordonnant le programme spafial européen ef les programmes nationauX, ef en intégrant ces derniers progressivement el aussi
complétement que possible dans le progromme spatial européen, nofamment en ce qui concerne le développement de satellites d'applications;
(d) en élaborant et en mettant en osuvre o politique indusirielle appropriée @ son progromme ef en recommandant aux Elals membres une politique

industrielle cohérente.

L'Agence est dirigée par un Conseil, composé de représentants des Elals membres. Le Directeur général est e fonctionnaire exécutif supérieur de
I'Agence et la représente dans fous ses actes.

Le SIEGE de I'Agence est & Poris.

Les principaux Etablissements de |'Agence sont:

LE CENTRE EUROPEEN DE RECHERCHE ET DE TECHNOLOGIE SPATIALES (ESTEC), Noordwilk, Poys-Bas.

LE CENTRE EUROPEEN D'OPERATIONS SPATIALES (ESOC), Darmstod, Allemagne. Cover: ESK' Rosefta mission, dve for lounch in
ESRIN, Fosat, aly January 2003 (see page 10)
Président du Conseil: P Tegnér
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Contraves i el

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
(PSl} 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 :
e Compactsize » Three (3) precision particle detectors
Internal dose measurement
Internal temperature measurement

e Low weight e Microprocessor, memory and data storage capacity for autonomous operation
during several days
* Low power » Data downloading on request via host spacecraft telemetry

Operational monitoring accessible from host spacecraft
data handling system

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

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

SREM on INTEGRAL

e
S
Ko
s

SREM on PROBA
SREM in orbit data

= . | Contraves Space AG
any| Marketing and Sales Phone +4113062812
Schaffhauserstrasse 580 Fax +4113062210

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

secteur spatial est considérée
par ses détenteurs, au plan
national, comme relevant du
secret défense, et est protégée
comme ‘information classifiée’.
Si ce niveau de protection n’a
pas été un obstacle au trés
considérable développement

des applications civiles des activités
spatiales au plan national en Europe ou aux
Etats-Unis dans les trois derniéres
décennies, il souleve en revanche des
difficultés particulieres dans 1’exécution
de programmes spatiaux civils par des
organisations intergouvernementales
comme I’ESA, qui ont besoin d’accéder a,
et parfois d’utiliser directement, des
informations qui font 1’objet d’une telle
protection au plan national.

Par ailleurs, le souci d’une gestion plus
efficace des ressources budgétaires
conduit aujourd’hui les puissances
spatiales européennes & une remise en
cause des traditionnelles lignes de partage
entre secteur civil et secteur de la défense:
ainsi, la défense peut-elle désormais
utiliser des répéteurs de communication
sur des satellites ‘commerciaux’ ou bien
acheter des images satellite sur le marché.
Réciproquement, I'usager civil peut
accéder a des mesures de positionnement
trés fiable issues du ‘Global Positioning
System’ développé et mis en ceuvre par le
Département de la Défense aux Etats-Unis.

Cette évolution met une organisation de
coopération intergouvernementale ‘civile’
comme I'ESA au défi de se doter des

www.esa.int



Informations Classifiées _

instruments lui permettant de poursuivre
sa mission de maitre d’ouvrage des grands
programmes spatiaux européens, comme
Galiléosat, dont les applications intéressent
une gamme
Inversement,
une organisation dotée de tels
instruments fournit a ses Etats

trés  vaste

d’utilisateurs.

membres un cadre incitatif
pour I'échange et la mise en
commun d’informations et
de technologies spatiales,
ferment de futurs programmes
a I’échelle européenne.

Jusqu’ici, I'acceés - par 1’Agence elle-
méme ou par ses personnels, ressortissants
de ses Etats membres - a de I’information
de nature classifiée impliquait, pour la
réalisation des programmes, soil une
‘déclassification’ par I’Etat détenteur de
I’information, soit une habilitation des
personnes délivrée au cas par cas par les
autorités  nationales  (exemple du
programme d’avion spatial Hermes). Dans
bien des cas, aucun acces n’était cependant
possible, cette limitation découlant des
dispositions suivantes de 1'Article III,
alinéa premier de la Convention portant
création de I’ Agence :

«Les Etats membres et 1’Agence
facilitent  1’échange  d’informations
scientifiques et techniques relevant des
domaines de 1a recherche et de la technologie
spatiale et de leurs applications, éfant
entendu qu'aucun Etat membre n’est tenu
de communiquer une information obtenue
en dehors du cadre de I’Agence s’il estime
une telle communication incompatible
avec les exigences de sa sécurité, les
stipulations de ses accords avec des tiers
ou les conditions dans lesquelles il a lui-
méme acquis cette information».

Seule la mise en place d’un instrument
juridique particulier, entre les Etats
membres et I’organisation, suivie de la
mise en place d’un systeme de protection
effectif au sein de cette derniére, est de
nature a permettre une meilleure mise en
cuvre de cette disposition dont la
philosophie est au cceur méme de la
possibilité d’une coopération spatiale
européenne.

www_esa.int

C’est ainsi que I’Agence vient de
mettre au point les termes d’'un ‘Accord
concernant la protection et ['échange
d’informations classifiées’, accord qui a
fait I’objet d’une approbation
unanime du Conseil réuni le
12 juin 2002 a Montréal,
auquel I’Agence elle-méme
est Partie et qui est ouvert a la
signature puis a la ratification
ou I’approbation de chacun de
ses Etats membres. Au cours
de la méme réunion, le
Conseil de I’Agence décidait,
par une résolution expresse, de créer
un Comité de sécurité, composé de
représentants de tous les Etats membres,
aux fins de conseiller le Conseil et le
Directeur général sur les questions de
sécurité touchant aux intéréts de 1’ Agence,
de veiller a la bonne mise en ccuvre des
dispositions de 1’Accord, ainsi que de
préparer les décisions internes qu’il
implique, comme par exemple 1’adoption
d’un Réglement de sécurité spécifique.

Les mécanismes prévus par I'Accord du
12 juin 2002

Aprés avoir posé une définition tres
générale de ce qui constitue
une ‘information classifiée’,
et qui est compatible avec les
définitions retenues au plan
national et international par
les Etats membres, 1’Accord
instaure un  mécanisme
d’engagement réciproque des
Parties de protéger et de
sauvegarder, dans le cadre des activités de
I’Agence, les informations classifiées et
identifiées comme telles en provenance de
I’une d’entre elles. Il ajoute une obligation
de mise en ceuvre, & un niveau équivalent,
des normes de sécurité émises par
I’Agence pour la protection desdites
informations.

Il comprend également des dispositions
concernant ['habilitation des personnes
amenées a connaitre les informations ainsi
protégées. Les informations classifiées
étant des informations, documents ou
matériels qui, produits ou €changés dans le
cadre d’un programme ou d’une activité de
I’Agence, font I’objet d’une identification

spécifique par lautorité émettrice ou
détentrice, seules les personnes autorisées
a les connaitre peuvent y avoir acces.

Les criteres d’autorisation sont le besoin
d’en connaitre, généralement déterminé
par I'autorité €mettrice de I’information
classifiée, et I’habilitation. Lhabilitation
est une procédure strictement réservée au
plan national, et qui est délivrée a I’issue
d’une enquéte conduite par une autorité
nationale compétente permettant de
déterminer si une personne peut, sans
risques pour elle-méme ou I’administration
dont elle releve, prendre connaissance
d’informations classifi€es.

L'Accord prévoit également des
mécanismes de coopération entre I’ Agence
et les autorités compétentes des Etats
membres cas d’enquétes
administratives ou judiciaires relatives a
des  divulgations
d’informations classifiées. Il convient de
préciser a cet égard, qu'un membre
du personnel de I’Agence reconnu
responsable de la divulgation d’une

<

dans le

non autorisées

information classifiée & une personne
n’ayant pas a en connaitre, ou non
habilitée, verrait son immunité levée par le
Directeur

Général conformément a
I’article XXI, alinéa 2 de la
Convention de I’ Agence.

Les clauses finales de
I’Accord sont conformes
aux usages des accords
internationaux en la maticre.
Notons toutefois qu’elles ne
prévoient pas de mécanisme
de réeglement des différends,
la pratique en ce domaine voulant qu’en
cas de conflit d’interprétation les parties
s’efforcent de trouver une solution amiable
entre elles.

I’ Accord est déposé dans les archives du
Gouvernement francais qui assure
également les fonctions de dépositaire de
la Convention de I’Agence. Il entre en
vigueur des la notification par deux Etats
membres de leurs instruments de
ratification, d’acceptation ou d’approbation.
Sa durée est illimitée. Les obligations de
protection de 1’information classifiée
échangée s’étendent au-dela d’une
possible dénonciation par un Etat membre
ou en cas de dissolution de I’ Agence.
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La protection effective de I'information,
|'élaboration d'une politique de la sécurité
au sein de I'Agence

La mise en ceuvre de 1’ Accord de sécurité
au sein de I’Agence, s’appuiera sur un
Reéglement de sécurité qui sera élaboré,
puis proposé a 1’adoption du Conseil, par
le Groupe de travail du Conseil sur la
sécurité de 1’information.

Au-dela de la stricte protection, par des
mécanismes appropriés, de I’information
classifiée définie par 1’Accord, c’est a la
mise en place d’une véritable politique de
séeurité que 1’Agence s’est attelée afin
d’assurer a ses Etats membres le niveau de
fiabilit€ nécessaire et suffisant pour la
conduite des grands projets spatiaux
européens.

Le Reglement de sécurité contiendra les
directives nécessaires a la réalisation
concrete des mesures de protection des
informations classifiées au
I’Agence, ainsi que les modalités d’une
protection de ces mémes informations en
provenance des Etats membres. I1 conduira
a la mise en place aupres du Directeur
général d’un Bureau de sécurité chargé de
mettre en ceuvre la politique de sécurité de
I’Agence en matiere d’informations
classifiées. Les domaines de protection de
ces informations englobent la sécurité
physique, la sécurité informatique, la
sécurité industrielle (‘contrats classés’) et
la sécurité des personnes, en particulier au
niveau des procédures d’habilitation. Ce
Bureau aura vocation a travailler en étroite
collaboration avec les départements
compétents de I’Agence, et a concrétiser
les orientations données par le Comité de
sécurité du Conseil.

Des I’entrée en vigueur
de I’Accord de sécurité,
toutes les informations
géndrées dans le cadre de
I’exécution d’un contrat,
ou de la gestion d’un
programme, et devant
circuler au sein de
I’ Agence ou entre celle-ci
et ses Etats membres, et dont la nature
exigera une diffusion restreinte, porteront
un marquage ESA spécifique, affecté d’un
niveau de classification déterminé en
fonction de leur sensibilité. La sensibilité

sein de
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d’une
d’une évaluation du plus ou
moins grand préjudice qu’une
divulgation non
pourrait causer aux intéréts
essentiels de I’organisation ou
d’un ou plusieurs de ses Etats membres.
Ainsi que le prévoit 1’Accord de
sécurité, 1’acces aux informations
classifiées sera strictement limité aux
personnes ayant le besoin d’en connaitre et
titulaires d’une habilitation de méme
niveau que la classification affectant les
informations  elles-m&mes. A titre
d’illustration, pour connaitre une
information de niveau ‘Secret’, il faudra
dans un premier temps étre titulaire d’une
habilitation ‘Secret’. Cette habilitation
permettra, exclusivement sur la base du
besoin d’en connaitre, d’étre ensuite
autoris€ par I’autorité située a 1’origine de
I’information & accéder aux informations
classifiées de ce niveau, ainsi qu’a celles
de niveau inférieur. Ainsi, 1’habilitation
seule ne constitue pas un critere suffisant
pour pouvoir prendre
d’informations classifiées.
I1 faut souligner que le besoin de
connaitre des informations classifiées est
attaché a une fonction et non a une
personne, impliquant ainsi une évaluation
par les services compétents des différents
postes concernés dans le cadre de
I’élaboration d’un ‘catalogue des emplois’.

information dépend

autorisée

connaissance

La protection de linformation dans les
relations avec |'Union européenne

Les outils mis en place au sein de I’ Agence
dans le domaine de la sécurité de
I’information seront de nature a faciliter
les relations de travail avec 1'Union
européenne, et plus particulierement avec
la Commission européenne, dans le cadre
dune coopération sur la réalisation de
programmes spatiaux entrant dans le cadre
des politiques inscrites dans le Traité sur
1I’Union européenne.

En effet, les institutions européennes se
sont dotées récemment d’une architecture
de sécurité qui leur permet non seulement
de traiter des informations classifices
produites et échangées avec les Etats
membres dans le cadre du deuxieme et du
troisieme piliers (‘PESD’ et ‘JAT’) mais

aussi de gérer des
programmes multi-objectifs
dans le cadre du premier
pilier. Or, [I’Agence a
désormais vocation a tenir un
role important dans des
programmes spatiaux dont la Commission
européenne aurait I'initiative. Lexemple le
plus récent est Galileo, le programme
européen de radionavigation par satellites,
mais d’autres programmes devraient suivre
dont GMES (systeme d’observation de la
terre pour le développement durable). Bien
que de nature ‘civile’, ces grands
programmes drainent un volume important
d’informations classifiées.

Lexistence d’un Accord de sécurité de
I’information au sein de I’Agence permet
d’envisager la conclusion d’un accord de
sécurité avec les institutions européennes
dans la fouléde de la mise au point de
nouvelles relations inter-institutionnelles
entre I’Agence et I’Union.

Conclusion

La mise en place d’une politique nouvelle
de sécurité dans la gestion des programmes
de I’Agence appellera de ses personnels
une attention accrue, 1’acquisition de
nouveaux réflexes dans ses relations avec
les tiers. Loin d’étre un départ inattendu de
la lettre et de l’esprit de la Convention
créant 1’ Agence, elle doit au contraire en
prolonger les effets et permettre a
I’organisation d’étre au cceur de
I’élaboration et de la mise en ceuvre de la
politique spatiale européenne, a la hauteur
des enjeux que lui assignent ses Etats
membres. Elle se veut 1a meilleure réponse
aux impératifs industriels et politiques
d’aujourd’hui dans le secteur spatial. En
effet, c’est paradoxalement I’existence
d’un cadre réglementé de circulation de
I’information qui constituera le meilleur
stimulant a son échange, et ouvrira a
I’Agence de nouvelles opportunités de
démontrer son  savoir-faire  dans
I’organisation et la gestion, a 1’échelle
europ€enne, de grands projets spatiaux
congus aujourd’hui au bénéfice de
I’ensemble des communautés d’utilisateurs
européens. Qesa
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Directorate of Administration, ESA, Paris
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Over the past two decades, ESA has
successfully funded and completed
numerous research and development
programmes. One of the keys to this
success is that the Agency has been able to
use what funding has been available both
effectively and efficiently. One area,
however, where it was felt that there was
potential for additional progress was that
of ‘funding flexibility’. It was felt that
better adjustment to the real programme
needs of the Member States’ contributions
and their ‘financing capacities’ could
benefit both the programmes and the
Member States. In the past, ESA has had to
face simultaneously a temporary lack of
funds in certain programmes and an excess
in others. Also, certain Member States
have had temporary difficulties in
contributing to new programmes, while
their contributions to the on-going
programmes were not being fully used.

As in other organisations that have to
face the uncertainties inherent in managing
leading-edge research and development
programmes, ESA’s budget is not always
fully spent at the end of a given year.

A certain amount of under-spending is

imposed by the financial system itself:

because ESA does not have a working
capital fund and because the Member

States’ contributions are not due before

31 January at the earliest, most of the

January/February expenditure can only be

funded with the contributions arising from

the previous year’s underspending.

The underspendings result primarily
from the difficulties that the programmes
have in achieving a 100% accurate budget
provision eighteen months in advance* due
to the uncertainties introduced by:

— Deviation from the initial programme
planning due to political or technical
difficulties, unexpected delays in selecting
contractors and negotiating contracts,
and in industry.

— The fact that the Agency works with
many different partners (other space
agencies, industrial companies, etc.),
whose decision-making might not be
finalised when the budgets are being
prepared.

* Budgefs are prepared in July of year n and they forecast
expenditure that will take place at the end of year n+1
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@esa Finonce

At the end of the year, all PAs in GH-T
that have not been used because not all
uncertain expenditure arose, are cancelled.
The balance of the Regulation is
reimbursed to the Participating States.

BMS execution over several years

Uncertain expenditure not occurring
during year n will probably arise during
year n+1. Hence, the corresponding PAs
may be re-inscribed in year n+l, thus
increasing the budgets. These are called
‘Readjustments’. The budgets n+1 are also
constructed with the BMS and therefore
with Leverage; the system is designed
so that the Leverage of budgets n+1 at
least compensates the Readjustments.
Consequently the BMS always has a

* The BMS applies to all Optional Programmes, except the
GSTP and PRODEX Technology Programmes, and the
associaled budgets ((SG Kourou, efc.).

82

positive or neutral effect on contributions,
taking into account the reimbursed balance
of the Regulation in the budgets of year n.

Execution year N

Budget year N+1

The new Budget Management System that
has been outlined here was approved by the
ESA Council in October 2000 and entered

i r

s rés
=
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Expenditure including PA's transferred from GHT

into force for the 2001 budgets of the
Optional Programmes®.

In 2001 it led to a significant 11%
reduction in contributions, thus solving
some Participating States’ difficulties in
financing the budgets. At the same time,
during the second semester of 2001 it
allowed the financing of a supplementary
budget without any
contributions. In practice, this facilitated
the timely implementation of a programme
that would have otherwise suffered delays,
to the detriment of European industry. Last
but not least, it reduced the underspending
in the budgets of programmes participating
in the BMS.

In 2002 it has led to a 7% decrease in
contributions, thereby helping Participating
States to participate in the new
programmes that were approved by the
Ministerial Council meeting in Edinburgh

increase  in

Unused GH-T PA

\
Reod[us'rmems Originally Planned

Expenditure

in November 2001. These first results are
clearly very promising and should lead to
further similar benefits in the future.

On a more general level, the introduction
of the BMS has contributed to improving
the financial system by introducing the
management of planned expenditure
according to statistical rules and by
introducing  the  management  of
Participating States’ contributions inde-
pendently from the programmes to which
they contribute, while still respecting the
legal principles of the Agency.

These efficient and flexible management
principles will also be the foundation for
future retorms, in order to ensure that the
Agency’s financial system can always
support its technical endeavours and
achievements in the most effective manner.

Cesa

www.esa.int



INTERNATIONAL®

s International
-V Space Unzversity

For future
space leaders

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

2-month 11-month
Summer Sessions Master of Space Studies

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

Full and partial funding available for well-qualified
candidates from ESA Member States and Canada.
Apply before 31 March 2003!

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




@esa Programmes

84 esu bulletin 112 - november 2002 winwesoint



In Orbit
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The Integral spacecraft was successfully
launched from the Baikonur Cosmodrome in
Kazakhstan on 17 October by a Proton
launcher. Separation from the launcher and
the initial automatic spacecraft operations,
including pointing the spacecraft correctly with
respect to the Sun and deploying the solar
arrays, went according to plan. The
subsequent early flight operations under the
control of ESA’s Space Operations Centre
(ESOC) in Darmstadt (D) have also been
problem-free.

Integral is now in its final operating orbit and
all spacecraft service-module functions are
nominal. Payload activation is proceeding as
planned for the four instruments on board:
IBIS, SPI, JEM-X and OMC. The Mission
Commissioning Results Review is scheduled
to take place in December 2002,

The Integral ground segment, consisting of the
Integral Science Operations Centre at ESTEC
in Noordwijk (NL), the Mission Operations
Centre at ESOC in Darmstadt (D) (using ESA
and NASA ground stations), and the Integral
Science Data Centre in Geneva (CH), is
working well.

Further coverage of the launch campaign
and in-orbit commissioning can be found
elsewhere in this issue of the Bulletin.

The flight-model spacecraft successfully
completed its environmental and functional
test campaign in Europe and is now in Kourou,
French Guiana, undergoing final launch
preparations. All subsystems are working as
expected, and the software for the spacecraft’s
early in-orbit phase is being loaded and
checked out.

Some anomalies have been detected in an
engineering-model transponder and tests are
underway to demonstrate that they do not
apply to the flight model. The spacecraft
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Artist's imptession of the Integral spacecraft in orbit

qualification-model programme has been
continuing in parallel at ESTEC to verify the
software and on-board control procedures.

Several of the scientific payload’s detectors
have been exchanged during the summer and
there is now a fulty optimised set of
experiments on the flight spacecratt.

The Lander needed to be demounted from the
Orbiter in Kourou to replace some faulty
actuators, which attach the Lander to the
mothercraft, but it has also now been re-
integrated, in fully functional flight
configuration, on the spacecraft.

The ground segment, including the Rosetta
Science Operations Centre, has successfully
passed the Ground Segment Readiness
Review. The performance of some subsystems
is still being optimised, but no launch-critical
items have been identified. The New Norcia
ground station in Western Australia is now
operational and has already been used for
tracking other spacecraft.
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The preparation of the Ariane launch vehicle
itself is going according to plan, with the new
elements unique to the Rosetta mission
currently completing qualification. The final
mission-analysis review has been held.

In summary, all of the Rosetta mission
elements are ‘code green’ for a launch on
13 January 2003.

The Artemis satellite continues on its journey
towards its planned operating position in
geostationary Earth orbit. Driven by electric
propulsion using the single functional ion
thruster, it gains 15 to 16 km of altitude every
day. With just 1500 km to go, it is expected to
reach its final operational orbit by the end of
January 2003.
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With no ion thruster now operating on the
south face of the satellite, it will be necessary
to abandon orbit inclination control for the
mission. Nevertheless, since the
approximately 1.5 deg inclination at the
beginning of the satellite’s on-station lifetime
will grow by 0.8 deg/year or less, Artemis will
still have an expected operational lifetime of
the order of 10 years.

Services to users will begin soon after the
satellite’s arrival on station, with a regular
data-relay service for Envisat and Spot-4,
operation by EGNOS of the navigation
payload, and Eutelsat’s use of the land-mobile
payload.

Meteosat Second

Generation(MSG)

As reported in detail in ESA Bulletin 111, the
MSG-1 spacecraft was successfully launched
on 28 August 2002, together with the
Eurcpean telecommunications satellite Atlantic
Bird-1, by an Ariane-5 vehicle.

After lift-off, ownership of the MSG-1
spacecraft was transferred from ESA to
Eumetsat as per the agreed contractual
arrangements. On Eumetsat's behalf, ESA’'s
Space Operations Centre (ESOC) in
Darmstadt (D) was responsible for the launch
and early orbit activities for the spacecraft,
and successfully placed MSG-1 into its
geostationary operational orbit at around

10 deg West above the equator. The handover
of operations from ESOC to Eumetsat, which
will run all of the spacecraft’s future
geostationary operations, took place at the
end of September. Eumetsat then began the
spacecraft-commissioning exercise.

Rosetta in the integration hall in Kourou, French Guiana

The satellite operations have been very stable
since mid-June, with just one planned
interruption from 8 to 11 September to correct
the inclination of the spacecraft’s orbit.

With the mission planning systems of the
Flight Operations Segment (FOS) at ESOC
(D) and the Payload Data Segment (PDS) at
ESRIN (1) operating nominally, it has been
possible to confirm the stable performances of
the various instruments. Several updates to
the ground and onboard instrument software
have been implemented to correct for the few
anomalies that have been encountered.

The PDS instrument processors have also
been updated with the corrections identified by
the Expert Support Laboratories during the
calibration activities. Despite the problems
encountered with the irregular throughput of
the PDS, the Calibration/Validation teams
received sufficient data to perform their
calibration activities on time and the
Calibration Review was held successfully on
9-13 September at ESTEC (NL).

Based on these results, the progressive
phasing-in of the services to Principal
Investigators (Pls), in particular for ASAR and
MERIS image data products, was initiated in
mid-September and is continuing through the
last quarter of 2002. Over this period, priority
will still be given to servicing the Cal/Val
Teams, to provide them with the data
products needed to prepare for the Validation
Workshop planned for 9-13 December at
ESRIN. The goal is still to achieve full
operational readiness of the mission by
end-2002.

The interim Kiruna-Svalbard dual-ground-
station operation scenario will be introduced
early in November. It will allow load-sharing
between these two stations for global mission
data recovery, for 10 orbits a day over Kiruna
(S) and 4 to 5 orbits per day over Svalbard
(N). The Svalbard data will be routed to ESRIN
for processing. This interim scenario will allow
mission operations to proceed whilst waiting
for the Artemis data-relay satellite to become
available in the first quarter of 2003.

esa bulletin 112 - november 2002 87



@esa Programmes

Thereafter, real-time data-product delivery will Simultaneous obervation by Envisat's ASAR and MERIS instruments of a depression between Corsica and the
be available for all of the day’s orbits. ltalian mainiand: the MERIS image (centre) shows the situation at the cloud tops, while the ASAR image (right)
shows the situation at sea level with no wind at the depression’s centre (black spot). The ASAR-MERIS composite

) L image (left) illustrates the synergy between the two instruments for observing this type of weather phenomenon
The Envisat Commissioning Phase has been

extended to the end of the year, and all efforts

are now focussing on achieving a successful To maximise the system performance margins,  Development of the ground segment is also
Operational Readiness Review in December. it has been agreed to increase the telescope progressing according to plan and the
diameter from 1.2 to 1.5 m, and to increase definition activities for the Level-2 processing

the platform’s capability accordingly, whilst still  algorithms have begun.

maintaining compatibility with the smaller and
AD M-A90| us cheaper launchers likely to be available, such

as Eurockot, Vega and Dnepr.

The first few months of the industrial design
phase contract (Phase-B) for this mission have
concluded with the establishment by industry

of the Satellite Design Specification and an nyosat

Instrument Requirements Specification. These '
two documents will allow industry to produce The CryoSat project is now well

equipment specifications to accompany a into its main development phase
coherent set of Invitations to Tender (ITTs) to (Phase-C/D), and the industrial
be issued early next year. partners are well advanced with

manufacturing the satellite
There has been significant progress in the components. Some elements have
development of the pulsed lasers needed. already been delivered to Astrium GmbH,
Both industry and the Executive are now the satellite prime contractor. One of the
convinced that a laser with adequate cutput baffles for
power can be manufactured to meet the The launch-preparation work with Eurockot gﬁjﬁ;i ;fg
Aeolus programme’s schedule constraints. has started, and a review of the CryoSat manufactured at
This taser will deliver a 7 sec burst of pulses requirements for launch services was TERMA in
every 28 sec. successfully completed in September. Denmark
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Following the Announcement of Opportunity
(A0), a first meeting of the Calibration and
Validation group took place in September. One
outcome of this meeting was the definition of a
pre-launch validation campaign, which should
take place early in 2003 in the Fram Strait,
between Norway and Greenland.

GOCE

Following successful completion of the space-
segment Preliminary Design Review (PDR) in
April and the subsequent close-out of related
action items, the system prime contractor
Alenia Spazio has authorized industrial core-
team members Astrium GmbH and Alcatel
Space Industries to proceed with all main-
development-phase (Phase-C/D) activities
associated with the platform and gradiometer
instruments.

Tribological tests have recently been
performed to find a gradiometer proof-mass
stop material or coating that reduces material
transfer between the corner stops and the
proof-mass to an acceptable level. This is a
key factor in assessing the ability of the
gradiometer accelerometer design to
withstand the launch vibrations. Mechanical
testing of an accelerometer sensor head
equipped with the selected stop
material/coating is planned at the end of
November. An updated gradiometer calibration
scenario has been worked out, supported by a
dedicated simulation campaign, to consolidate
the instrument's in-flight calibration.

The Preliminary Design Review (PDR) for the
second primary payload, the twelve-channel
dual-frequency GPS receiver provided by
Laben (1), began at the end of October, and
the conclusions are expected towards the end
of the year.

The make-up of the GOCE space-segment
consortium is now almost complete. The last
Invitation to Tender (ITT), addressing the
selection of the independent software
validation contractor, was issued at the
beginning of July.

www.esa.int

The micro-propulsion and solar-generator
selection processes are also approaching a
conclusion. The Tender Evaluation Board
(TEB) for the micro-propulsion thruster
assembly met in mid-July. Negotiations with
the recommended field-emission electric-
propulsion (FEEP) thruster supplier are in
progress. The evaluation of the proposals
submitted by potential solar-generator
suppliers was also completed in July, and
negotiations with the recommended supplier
are in progress.

The predicted launch date for Cryosat is
currently mid-February 2006.

The CASA-EADS industrial proposal for the
payload design phase (Phase-B) was received
on 21 October and is currently under
evaluation/negotiation. The timing should allow
a seamless transition between the extended
Phase-A (definition phase) and the Phase-B.

System-support studies with CNES and
Alcatel are in preparation, but an assessment
is needed first of whether the Proteus attitude
and orbit control system requires a fourth
gyroscope. If so, a major redirection of work
might be needed.

The breadboarding activities within the
framework of the MIRAS Demonstrator Pilot
Projects (MDPP) 1 and 2 are about to be
completed, with a full one-arm deployment test
and an image-validation test with a set of 12
receivers.

Studies for the definition of the payload-data
ground segment and the scientific algorithms
for instrument calibration and image
reconstruction are about to be kicked-off.

The MetOp integration programme continues
to make good progress. The first flight Payload
Module was delivered from Astrium in
Friedrichshafen (D) at the end of September

for thermal-vacuum testing in the Large Space
Simulator at ESTEC in Noordwijk (NL). The
MetOp-1 Service Module is also progressing
towards its thermal-vacuum testing, this time
at the Intespace facilities in Toulouse (F),
which should be completed at the end of the
year.

The impact of the problem discovered with the
IASI detectors has been assessed and already
partially resolved via a work-around that will
respect the critical schedule leading to launch-
readiness of the first MetOp. This is, however,
being achieved at the expense of the MetOp-3
integration programme, which will need to be
restructured accordingly. Other concerns
arising from the 1ASI Critical Design Review
have been largely resolved. Good progress
has also been made in understanding and
implementing the measures needed to
accommodate the I1ASI-specific constraints
during the Assembly, Integration and
Verification programme.

The ASCAT instrument’s switching front-end
unit definitely needs modification to mitigate
the impact of its radiation sensitivity. The
details of this modification are still being
discussed with industry. GOME-2 continues to
make good progress, with the second flight
instrument undergoing calibration at TPD Delft
(NL). The first flight-model GRAS instrument
has completed its acceptance testing and will
be available for integration once the
acceptance review is completed. Solutions for
the antenna metallisation problems are still
being examined, but this does not threaten the
overall schedule.

International
Space Station

Overall Assembly Sequence

One logistic flight was made to the ISS during
the third quarter, with the launch from
Baikonur on 25 September of Progress re-
supply flight 9P, Investigations and recovery
procedures to resolve the problems in the fuel-
supply lines of the four Orbiters of the Shuttle
fleet were completed and the next flight
scheduled for early October.
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Discussions are continuing regarding the so-
called ‘End State’ configuration of the ISS,
which has been put into question due to
NASA’s budgetary situation.

Columbus Laboratory

ESA/NASA bilateral qualification tests on the
flight-model power and audio interfaces and
command and control verification have shown
these systems to be extremely robust. System
functional qualification testing with the
Electrical Test Model (ETM) is in progress and
preparations for the major ESA/NASA bilateral
hardware/software compatibility testing is
underway.

The Columbus launch is on the Shuttle
manifest for October 2004 and a Columbus
Mission Manager has been appointed to
ensure that all aspects of the flight and ground
segments in Europe and the USA are actively
monitored and managed.

Columbus Launch Barter

Nodes-2 and -3

Integration of the Node-2 flight unit is
progressing well, and the Safety Review
Phase IIl has been successfully completed.
System Design Review 2 for Node-3 has also
been completed successfully. Structure
acceptance testing has been delayed unti!
January 2003, but without impacting the
planned delivery date.

Crew Refrigerator/Freezer (RFR)
Manufacture of the RFR qualification model is
progressing, with the Qualification Review
planned for March 2003.

Cryogenic Freezer (CRYOS)
The CRYOS System Requirements Review,
due to start in late-October, is in preparation.

Cupola

Vibro-acoustic testing of the Structural Test
Avrticle (STA) has been successfully completed
and it has subsequently been delivered to
Johnson Space Center in Houston,
Manufacture of the flight-unit dome is
progressing and all shutter mechanisms are
now available for integration. Flight-unit
delivery is now expected to take place in

July 2003.
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Backdropped by a dark blue
and white Earth, this
photograph of the
International Space Station
(ISS) was taken by a crew
member on board the Space
Shuitle ‘Atlantis’ following the
undocking of the two
spacecraft. Atlantis pulled
away from the complex al
8:18a.m. (CDT) on

16 October. The newly added
Starboard One (S1) Truss is
visible centre frame.

(Photo NASA)

=

Automated Transfer Vehicle (ATV)
Thermal-vacuum testing at ESTEC (NL}) on
the Structural-Thermal Model (STM) has been
successfully completed, thereby concluding
that model's test campaign. The Cargo Carrier
has now been returned for refurbishment into
a Crew Trainer and the spacecraft part of the
STM is being shipped to Bremen (D). Tests on
the avionics Electrical Test Model (ETM) have
been completed and manufacture and
integration of the first flight unit is progressing
well, although the Stage-3 propulsion firing
test has been further delayed to November
2002.

The first ATV launch is scheduled for
September 2004 and an ATV Mission Manager
has been appointed to ensure that all aspects
of the flight and ground segments are actively
monitored and managed.

X-38/CRV and Applied Re-entry Technology
(ART)

Formal netification of the X-38's cancellation
was received from NASA in August, and

detailed consultations relating to the
termination of the programme are to take
place. Work on all European contributions to
the X-38 vehicle will be completed within
2002.

Ground-segment development and
operations preparation

The ATV Control Centre (ATV-CC) Preliminary
Design Review (PDR) has been successfully
completed and the main development phase
(Phase-C/D) proposal has been delivered.
Regarding the Columbus Control Centre’s
(COL-CC) development, subsystem
requirements reviews have been successfully
conducted for the major subsystems, and
preparation of the COL-CC system PDR and
the Phase-C/D proposal is ongoing.

The ground segment for the ‘Odissea’ Taxi
Flight to the ISS was set up and checked-out.
Simulations and training of ground controllers
are ongoing.

The PDR for the ATV Crew Trainer and ground
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simulator has been successfully completed
and the design review for the ATV training
mock-up has also been conducted
satisfactorily. The Columbus Crew Trainer

has been successfully integrated into the
Mechanical Mock-Up and European Astronaut
Centre (EAC) infrastructure and has been
used to support the first ISS Advanced Crew
Training session (reported in greater detail
elsewhere in this ESA Bulletin).

In terms of ATV operations preparation, the
System Operations Reference was released
and an agreement to use the Artemis satellite
in place of the Russian ground stations as the
data relay for the attached and proximity
phases was negotiated with the Artemis
Project. Preparation of the Columbus
operations has also taken a step forward with
the definition of the core members of the Flight
Control Teams (FCT) and the nomination of
the lead Flight Directors for the Columbus
launch (1E) mission.

www.esa.int

Utilisation

Preparation

Following-on from the Heads of Agencies
meeting in June, the International Partners
have provided estimated up-load-mass and
crew-time requirements resulting from their
respective Research Plans 2004-2008. The
integrated research requirements, which
include the American, Canadian, Japanese
and European needs, will serve as input to
analyse path options for the 1SS ‘End-State’.

43 of the 44 Microgravity Applications
Promotion (MAP) projects originally planned
are now in progress, with some approaching
first-phase completion. They will be evaluated
using a procedure based on 3-4 monthly batch
evaluations by an expert panel.

Payloads and their integration

Following the agreement with NASA that two
ESA External Payloads, SOLAR and EUTEF
mounted on the ICC-Lite carrier, could fly on
the 1E Columbus flight, assessment work to
determine the technical implications continued

in preparation for an ESA/NASA meeting in
October.

Concerning the Atomic Clock Ensemble in
Space (ACES), significant progress has been
made in finalising the Phase-C/D contract.
Phase-A for the RapidEye commercial Earth-
observation instrument was in preparation. The
Acceptance Test of the Neutral Buoyancy
Model for Matroshka, the radiation-monitoring
instrument for the Russian segment, was
completed at the European Astronaut Centre
(EAC) and the Critical Design Review (CDR)
has started. Analytical payload integration for
the Columbus pressurised facilities Biolab,
FSL, EPM and EDR is in progress.

The European Drawer Rack (EDR) CDR data
package was presented in September and is
under review. Due to a major contract change,
implemented to make Agency-furnished
equipment compatible with Columbus
interfaces and EDR design constraints, the
delivery of the engineering model has shifted
to early-March and the flight-model delivery to
early-September 2003.

The contract for the European Transport
Carrier (ETC) will start in mid-October 2002.

In-orbit commissioning of the Materials
Science Glovebox (MSG), which was delivered
to the 1SS in June, is in progress. The first two
US experiments using the MSG were run
successfully and Acceptance Review 3, which
will define the terms for transfer of ownership
to NASA, is planned for end-October.

The flight unit (FU1} of the MELFI -80°C
freezer has been at Kennedy Space Center
since late-March. All interface tests with the
ISS have been completed successfully and the
launch of FU1 is planned for March 2003.

Subsystem-level testing of the Hexapod
pointing system has been completed and
mechanical integration of the flight unit is now
in progress.

A number of experiments to be performed
during the ‘Odissea’ Taxi Flight in October
were delivered to the ISS on 25 September by
the Progress logistics flight, whilst preparation
of the remaining experiments to be launched
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Successful Odissea to the Space Station

ESA astronaut Frank De Winne
came back to Earth on Sunday
10 November after a successful
Soyuz mission to the International
Space Station involving nine days
of ground-breaking scientific
research and the delivery of a
brand new TMA-1 Soyuz
spacecraft.

The Odissea mission crew — Frank
De Winne and the Russians
Sergei Zaletin, Soyuz Mission
Commander, and Yuri Lonchakov,
Soyuz Flight Engineer - were lifted
into orbit on the first ever flight of

the new Soyuz model TMA and
returned in the old TM-34 Soyuz
that had been attached to the
Space Station as an emergency
return vehicle for the last six
months.

Safely descending to Earth in their
Soyuz TM-34 capsdle, the crew
ended a 11-day mission with a
flawless night landing near the
town of Arkalyk on the plains of
Kazakhstan at 06:04 local time
(00:04 GMT).

ESA astronaut Frank De Winne, a

Frank De Winne and his fellow crew members after landing

Foton M-1
launch failure

A Russian Soyuz launcher
exploded some 20 seconds after
lift-off from the Russian Plesetsk
cosmodrome on 15 October at
20:20 CEST, killing a Russian
soldier.

The launcher carried the
unmanned Foton M-1 research
satellite, using capsules of the
Foton/Bion family containing 44
experiments supported by ESA.
The experiments covered a wide
range of scientific disciplines,
including fluid physics, biology,
crystal growth, radiation dosimetry
and exobiology.
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ESA's contribution included the
FluidPac Physics Facility with four
experiments, Biopan hosting nine
experiments, the upgraded
Telescience Support Unit to assist
both FluidPac and the German
AGAT furnace, six Autonomous
Experiments (three developed by
university students), Stone
simulated meteorites, and the
‘Soret Coefficient in Crude Oil'
experiment.

The report of the State Inquiry
Board headed by Russian space
officials is expected to report soon
on the causes of the accident. A
press conference given by the
Head of Rosaviakosmos, Yuri
Koptev, on 18 October provided

during his mission

Frank De Winne

in the ISS

former Belgian Air Force fighter
pilot, described his first voyage
into space as “the most intense,
challenging and unbelievably
fulfilling 11 days of my
profassional life” During his nine-
day stay on the Space Station,

De Winne worked on a substantial
programme of 23 scientific

initial information. One of the
strap-ons took 2 s to reach full
thrust, pulsed for 1.5 sand 4 s
after launch lost all power. It then
fell away from the vehicle, as it is
designed to do when thrust no
longer holds it in place. It fell back
to Earth, where the ruptured tanks
led to a large fire that significantly
damaged the pad. The launcher
automatically shut down the other
three strap-ons 20 s after launch,
and it struck the ground about 1
km from the pad and exploded.

Preliminary analysis indicated that
the hydrogen peroxide supply to
the propellant turbopumps was
blocked by a metallic object.
France's IBIS biological incubator,

experiments, including four
physical sciences experiments
with the newly installed
Microgravity Science Glovebox
(MSG) facility. He also made
several inflight calls to schools and
TV stations in Belgium and the
Netherlands, and performed

educational experiments.  @esa

Germany's AGAT, Russia's Polizon
furnace and five Russian
experiments (Biokont, Komparus,
Mirage-M, Sinus-16 and Chistata)
brought the spacecraft's overall
payload to a total of 650 kg.

Sadly, a soldier watching from the
integration building was killed.
Fortunately, all of the engineers
and experts from ESA, the French
space agency CNES and the
German space agency DLR
involved in the preparation of the
spacecraft in Plesetsk were

unharmed. Gesa
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A satellites watching Mount Etna

The recent eruptions of the Mount
Etna volcano in Sicily are throwing
huge amounts of ash and gases
into the atmosphere. Instruments
on three different ESA spacecraft
- ERS-2, Envisat and Proba -
have acquired imagery of the
eruptions, shedding new light on
the event and its impact on the
Earth’s environment.

Data from the Global Ozone
Monitoring Experiment (GOME)
sensor onboard ESA's ERS-2
spacecraft reveal that levels of
sulphur dioxide from the eruptions
at the end of October are at
least 20 times higher than
normal.

The normal background level
of sulphur dioxide is typically
below 0.5 Dobson Units (DU),
a measure of atmospheric
gas concentrations from
ground level to the top of the
atmosphere, about 70 km in
altitude. “In the plume, we
measured the atmospheric
content of sulphur dioxide at
about 10 DU, said Werner
Thomas, an atmospheric
scientist with the Remote
Sensing Technology Institute
of the German aerospace
centre (DLR).

Sulphur dioxide in the
troposphere, the lowest part

www.esa.inl

of the atmosphere where most
weather changes occur, is known
to be responsible for the so-called
“acid rain” phenomenon. Etna is
one of the most prominent sources
of natural sulphur dioxide

The ltalian government declared a
state of emergency in Sicily in the
wake a series of earthquakes,
measuring between 3.6 and 4.3 on
the Richter scale, that forced the
evacuation of approximately 1000
homes, according to reports from
BBC and ltalian newspapers.

Dobson Units

Meanwhile, three streams of lava
from the eruption flowed down the
south, northeast and northwest
slopes of the mountains, the
media reports stated.

Europe's highest and most active
volcano (3370 m) hurled lava and
ash from several craters into the
sky with speeds between 350 and
450 metres per second, exceeding
the speed of sound. According to
data from voicanologists, the lava
and ash were ejected from the
main crater and from at least nine
new craters that developed in the
mountain at between 2300 and
2700 metres in altitude.

Images from the Medium
Resolution Imaging Spectrometer
(MERIS) onboard ESA’s Envisat
satellite show that the eruptions
spewed significant amounts of ash
into the atmosphere. The larger
volcanic ash particles are
expected to settle out in a short
period of time, but the sulphuric
acid aerosols produced by the
sulphur dioxide will persist for
several years.

GOME-based
sulphur-dioxide
retrieval on

29 October 2002
over the
Mediterranean
Sea. The
maximum content
close to the
volcano is around
10 Dobson Units,
which is 20 times

- higher than the

background
concentration,

10

Aerosols containing black graphite
and carbon particles are dark,
thus absorbing sunlight. As these
atmospheric particles reduce the
amount of sunlight reaching the
planet’s surface, they increase the
amount of solar energy absorbed
in the atmosphere, thus
simultaneously cooling the surface
and warming the atmosphere.

The ability of the MERIS
instrument to observe the spatial
distribution of these aerosol
plumes can be exploited to
measure the amounts of airborne
particles and to examine the role
of these aerosols as cloud
condensation nuclei and their
impact on the hydrologic cycle
through changes in cloud cover,
cloud properties and precipitation.

Just 60x60x80 cm and weighing
only 94 kg, ESA’s Project for On-
Board Autonomy satellite, better
known as Proba, is one of the
most advanced small satellites
ever flown in space. Since its
launch exactly one year ago,
Proba’s high-performance
computer system and
technologically advanced
instruments have enabled it to
demonstrate and evaluate onboard
operational autonomy, with new
spacecraft hardware and software,
and to test new Earth observation
and space environment monitoring
instruments in space.

The imagery captured by Proba
demonstrates the capabilities of
CHRIS, the Compact High
Resolution Imaging Spectrometer,
which is providing important
information on the Earth and its
environment, and will be a
valuable remote sensing tool
during the extended mission. gesa
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EIROforum and
education

EIROforum was formally
established on 12 November with
the signature of a common
EIROforum Charter by the
Directors General of the seven
European intergovernmental
research organisations (CERN,
EMBL, ESA, ESO, ESRF, ILL and
EFDA) during the EU-conterence
on “European Research 2002 -
The European Research Area and
the Framework Programme”.

A few days prior to this ceremony,
the Directors General had met to
discuss the areas of EIROforum
collaboration. One of the key
points on the agenda was the
formation of a European Science
Teachers Initiative (ESTI). This
Initiative aims to pool the
EIROforum's considerable
expertise and resources in a
coordinated approach towards the
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EIROforum

European science teaching
community.

Previous joint education projects
such as 'Physics on Stage' have
identified the need of Europe's

science teachers to have access

to cutting-edge science and to
receive support in bringing the
excitement of new scientific
discoveries into classrooms, The
EIROforum organisations are
natural focal points for public
interest in science and they

emphatically support Europe-wide
efforts to raise interest in science
and technology and to secure a
sound recruitment base for
European research efforts in the
future.

With this in mind, the Directors
General agreed on a Statement of
Principles for ESTI, which will form
the basis of an application to the
European Commission for
collaboration in this major initiative.

“The establishment of EIROforum
is a concrete example of the
dynamics created by the European
Research Area. Europe has
unquestioned excellence in
science. By working together,
Europe's leading research
organisations can make that more
visible on the European and world
stage,” commented EC
Commissioner for Research
Philippe Busquin. Cesa
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DeVIL inside:
Satellite technology “prét a porter”

The European Space Agency (ESA) has started a 50-million-Euro
initiative to bring together Europe's leading aerospace companies
for the next four years. The aim of DevILS is to develop 'intelligent’,
lightweight spacecraft systems that ESA can use on future
missions. Having these 'plug- and-play' systems will allow Europe
to create lighter spacecraft that perform better.

The aim is to reuse similar systems on many different spacecratt,
which has already proven to save time and money. For example,
the recently launched Integral gamma-ray observatory has reused
part of XMM-Newton's design. Mars Express reuses hardware
designed for Rosetta. The Venus Express mission is likely to use
the same hardware design again.

DeVILS uses 'intelligent’ systems on-board satellites. These are
multipurpose components that perform the same tasks as a
number of previous units. In this way, you reduce the number of
components, the size and hence the mass of individual spacecratt,
enabling cheaper missions. Industry is the creative catalyst in the
project, by telling ESA what they can do to make spacecraft

cheaper, lighter and perform better. Besides improved science Venus Express conﬁrmed
missions, this could well lead to more efficient applications in

telecommunications, global navigation, and Earth observation. gesa

ESA's Science Programme Committee (SPC) has given the final
go-ahead for the Venus Express mission. On 5 November, the SPC
unanimously confirmed its strong will to undertake the mission.
Furthermore, the Committee endorsed and agreed on a solution to
the financial issues that had cast serious doubts on the mission.

Venus Express will reuse the Mars Express spacecraft design and
needs to be ready for launch in 2005. Since the last meeting of the
SPC in July 2002, ESA has invested 7 million Euros to start the
first mission design phase. However, the mission's fate was not yet
sealed because one nation, ltaly, had still not confirmed its
participation in the payload. To rescue the mission, the ESA
Science Directorate in collaboration with the Italian Space Agency
(ASI) came up with several financial proposals, one of which was
eventually endorsed by the SPC.

The Italian contribution to Venus Express will consist of parts of the
VIRTIS and PFS experiments and the ASPERA instrument. ESA
will contribute 8.5 million Euros, covering the integration and
testing of the parts of the instruments Italy has agreed to provide
and other items needed to allow the Italian instruments to fly. In
exchange for ESA's support, the VIRTIS Science Team will be
further Europeanised. @esa

Using the same design for different spacecraft can save weight and money.
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XMM-Newton closes in on space's exotic matter

For the first time, XMM-Newton
has been able to measure the
influence of the gravitational field
of a neutron star on the light it
emits. This measurement provides
much better insight into neutron
stars and might be able to prove
the theory that the primordial soup
of dissolved matter that existed a
fraction of a second after the Big
Bang can still be found in today's
Universe, in the core of certain
very dense neutron stars.

Neutron stars are among
the densest objects in
the Universe. They pack
the mass of the Sun into
a sphere just ten
kilometres across.

A sugar-cube-sized piece
of neutron star weighs
over a billion tonnes!
Neutron stars are the
remnants of exploding
stars up to eight times
more massive than our
Sun. They end their life in
a supernova explosion
and then collapse under
their own gravity. Their
interiors may therefore
contain a very exotic form
of matter.

Scientists believe that in a

neutron star, the densities and
temperatures are similar to those
existing a fraction of a second
after the Big Bang. They assume
that when matter is as tightly
packed as it is in a neutron star, it
goes through important changes.
Protons, electrons, and neutrons —
the components of atoms - fuse
together. It is possible that even
the building-blocks of protons and
neutrons, the so-called ‘quarks’,
get crushed together, giving rise to
a kind of exotic plasma of
‘dissolved’ matter.
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Scientists have spent decades
trying to identify the nature of
matter in neutron stars. To do this,
they need to know a star's mass
and radius, or the relationship
between them, to obtain its
compactness. However, no
instrument has been advanced
enough to perform the
measurements needed, until now.
With ESA's XMM-Newton
observatory, astronomers have
been able for the first time to
measure the mass-to-radius ratio

of a neutron star and obtain the
first clues to its composition.
These clues suggest that the
neutron star contains normal, non-
exotic matter, although they are
not conclusive. The authors say
this is a “key first step” and they
will keep on with the search.

The way that they made this
measurement is a first in
astronomical observations and it is
considered a huge achievement.
The method consists of
determining the compactness of
the neutron star in an indirect way.
The gravitational pull of a neutron
star is immense - thousands of

million times stronger than the
Earth’s. This makes the light
particles emitted by the neutron
star lose energy. This energy loss
is called a gravitational 'red shift'.
The measurement of this red shift
by XMM-Newton indicated the
strength of the gravitational pull,
and revealed the star’s
compactness.

The result was obtained by
observation of the neutron star
EXO 0748-676. XMM-Newton

detected the light in the form of
X-rays. In particular, thanks to
analysis of this X-ray radiation, the
astronomers were able to identify
some chemical elements, namely
iron, present in the material
surrounding the neutron star. They
then compared the distorted signal
emitted by the iron atoms in the
neutron star with the one
produced by iron atoms in the
laboratory. In this way, they could
measure the actual degree of
distortion due to the gravity of
EXO 0748-676. Their work is
published in the 7 November 2002

issue of Nature. Gesa

Space experts:
The next

generation

Thanks to the ESA Education
Office, 220 European and two
Canadian students took part in the
53rd IAF Congress in Houston,
Texas from 10 to 19 October. The
students had the opportunity to
create many valuable contacts
with their peers and professionals
alike. They attended the Congress
like all regular participants,
allowing for an intense “generation
handover” of existing expertise
and knowledge.

A
-

The European students at the IAF
Congress.

To gain a better understanding of
ESA, the students visited ESTEC
on 8 October 2002 before leaving
for the United States. They were
given presentations on Earth
Observation, Science, Navigation
and the International Space
Station and visited the main
facilities.

Thousands of delegates
participated in the various
sessions of the World Space
Congress and activities over ten
days, and more than 10000 were
involved in various aspects of the
exhibition or education outreach
programme. The students sent by
ESA attended as many sessions
as they could, and some
presented their research on the
special Student Stand. 70 of them
were even given the opportunity to
make presentations in the IAF
Technical Sessions.

www.esa.int
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Avventura uspazialen per due studenti

Students on the way to SUCCESS

= N _t‘-*u £ & The SUCCESS 2002 Student Contest is a competition for European

4Ll \iags university students to propose an experiment that can be conducted
on board the International Space Station. The winner will receive a
one-year paid internship at ESTEC, during which the experiment
can be built and possibly flown to the ISS.

An llalian newspaper e competition was announced earlier this year and a lot of
writes about two

students and their European students, studying various disciplines, responded to it.
project From all of the entrants, 50 students were selected, on the basis
of a written essay, to participate in the second phase of the
competition.

These students who were selected for the second phase were
invited to ESTEC for an introductory visit, during which lectures
were given by various ESA scientists and engineers. The lecture
topics varied from the International Space Station in general to
already conducted and future experiments, as well as personal
experiences on board. There was also the chance for the students to
share their ideas for an experiment in the form of a presentation to
other SUCCESS 2002 participants. Many students considered the
in-flight call with the ISS the
climax of their visit. There were

Student presenting his paper.

A special poster session on the
ESA Education Office stand was
organised for student projects.
Many of the regular participants
had a look what the new
generation of space experts had to
offer. One of them was so
impressed by Italian Andrea
D’Ambrogio’s experiment on
“vibration effects on bone
metabolism in astronauts” that
they are discussing the possibility
of flying it on the ISS. “It would be
a dream come true!’ says the
biotechnology student. If it
happens, there would be “a formal
agreement, this will be my final
project for my M.Sc degree in
Biotechnology, and we will prepare
the protocols, we will train
astronauts in performing the
experiments, and we will assist the
astronauts during the mission”

His success story has already
appeared in the ltalian press.

Eesa

Ulf Merbold gives scientific support
during the SUCCESS 2002 workshop.

the ISS.

wviw, gsoLint

Roberto Aratijo speaking to Frank De Winne on board

two opportunities during which
the students were able to talk
to Frank De Winne for

15 minutes.

During a workshop the
students had the opportunity to
talk personally with ESA
scientists in a more relaxed
environment. They also took a
guided tour through ESTEC’s
spacecraft testing facilities.

The overall aim of the
SUCCESS 2002 Student
Contest visit to ESTEC was to teach them about the ISS
and the experiments already conducted, to stimulate
international cooperation, and to provide the motivation for
writing a detailed experiment proposal in the second phase.
This detailed experiment proposal should be delivered at
the beginning of December, after which the selection of the
contest winners can commence. They will be announced
early next year. Cesa
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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 Newsletters

EDU NEWS NO. 3 (OCTOBER 2002)
NEWSLETTER OF ESA’S EDUCATION OFFICE
ED. WARMBEIN B.

NO CHARGE

SPACELINK NO. 2 (NOVEMBER 2002)
NEWSLETTER OF ESA'S TECHNOLOGY
TRANSFER PROGRAMME

EDS. BRISSON P. & BATTRICK B.

NO CHARGE

ECSL NEWS NO. 24 (DECEMBER 2002)
NEWSLETTER OF THE EUROPEAN CENTRE
FOR SPACE LAW

MARCHINI A. (ED. R.A. HARRIS)

NO CHARGE

ON STATION NO. 11 (DECEMBER 2002)
NEWSLETTER OF THE ESA DIRECTORATE OF
MANNED SPACEFLIGHT AND MICROGRAVITY
ED. WILSON A.

NO CHARGE
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MSL - MATERIALS SCIENCE EXPERIMENTS ON
THE INTERNATIONAL SPACE STATION
(OCTOBER 2002)

ED. WILSON A.

ESA BR-167 (V) // 2 PAGES

NO CHARGE

INNOVATIVE TECHNOLOGIEN AUS DER
SCIENCE-FICTION FUR WELTRAUM-
TECHNISCHE ANWENDUNGEN
(SEPTEMBER 2002)

ED. WARMBEIN B.

ESA BR-176 / 48 PAGES

PRICE: 10 EURO

FITNESS, LEISURE & LIFESTYLE -THE ESA
TECHNOLOGY TRANSFER PROGRAMME
(AUGUST 2002)

ED. BATTRICK B.

ESA BR-184 (VI) // 6 PAGES

NO CHARGE

MEDICINE | - THE ESA TECHNOLOGY
TRANSFER PROGRAMME (AUGUST 2002) FIYNESS,
ED. BATTRICK B. LeisURE
ESA BR-184 (VII) // 6 PAGES = LIEES
NO CHARGE

VOITURES ET CAMIONS - PROGRAMME DE <BIg S progremme @
TECHNOLOGIE DE LESA (JUIN 2002)
ED. SAWAYA-LACOSTE H.

ESA BR-184F (IV) // 12 PAGES
GRATUIT

GALILEO - DAS EUROPAISCHE PROGRAMM
FUR WELTWEITE NAVIGATIONSDIENSTE
(SEPTEMBER 2002)

ED. WILSON A.

ESA BR-186 // 32 PAGES

PRICE: 10 EURO

THE INTERNATIONAL SPACE STATION (ISS)
EDUCATION KIT (OCTOBER 2002)

LOTHIAN A. & PETTERSEN S. (ED. B. WARMBEIN)
ESA BR-194 // TEACHER'S GUIDE BOOK AND
MATERIALS + CD-ROM

(FOR PUPILS AGED 10 TO 15 YEARS)

PRICE: FREE TO EDUCATORS

/)

—_—
VEGA - REALISING EUROPE’S SMALL Realising
LAUNCHER (SEPTEMBER 2000) Europe’s small Launcher |
BIANCHI S. ET AL. (ED. B. BATTRICK)

ESA BR-196 // 12 PAGES
PRICE: 7 EURO

International Sp&

ce Station
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«Life in Space
for Life on
Earth™
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ESA Special
Publications

SPACE-FLIGHT SAFETY - PROCEEDINGS OF
THE JOINT ESA-NASA CONFERENCE, 11-14
JUNE 2002, ESTEC, NOORDWIJK, THE
NETHERLANDS (AUGUST 2002)

EDS. BATTRICK B. & PREYSSL C.

ESA SP-486 // 492 PAGES + CD-ROM

PRICE: 50 EURO

MIR DEORBITING — PROCEEDINGS OF AN
INTERNATIONAL WORKSHOP, 14 MAY 2001,
ESOC, DARMSTADT, GERMANY (NOVEMBER
2002)

ED. SAWAYA-LACOSTE H.

ESA SP-498 // 108 PAGES

PRICE: 50 EURO

Farth-Like
Planets and
Moons

ASTEROIDS, COMETS AND METEORS: ACM
2002 - PROCEEDINGS OF AN INTERNATIONAL
CONFERENCE, 28 JULY- 3 AUGUST 2002,
BERLIN (NOVEMBER 2002)

ED. WARMBEIN B.

ESA SP-500 // 952 PAGES + CD-ROM

PRICE: 70 EURO

LIFE IN SPACE FOR LIFE ON EARTH

- PROCEEDINGS OF THE EUROPEAN
SYMPOSIUM, 2-7 JUNE 2002, KAROLINSKA
INSTITUTE, STOCKHOLM, SWEDEN
(SEPTEMBER 2002)

ED. WARMBEIN B.

ESA SP-501 // 437 PAGES

PRICE: 50 EURO

SOLMAG 2002 - PROCEEDINGS OF MAGNETIC
COUPLING OF THE SOLAR ATMOSPHERE
EUROCONFERENCE AND IAU COLLOQUIUM
188, 11-15 JUNE 2002, SANTORINI, GREECE
(OCTOBER 2002)

ED. SAWAYA-LACOSTE H.

ESA SP-505 // 652 PAGES + CD-ROM

PRICE: 85 EURO

af
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MIR
DEORBIT

SpHce -\pplicu"unu.
for Herituge
Conseryation
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New issues .E.

EARTH-LIKE PLANETS AND MOONS
- PROCEEDINGS OF THE 36TH ESLAB
SYMPOSIUM, 3-8 JUNE 2002, ESTEC,
NOORDWIJK, THE NETHERLANDS
OCTOBER 2002)

EDS. BATTRICK B. & FOING B.

ESA SP-514// 360 PAGES

PRICE: 40 EURO

SPACE APPLICATIONS FOR HERITAGE
CONSERVATION - PROCEEDINGS OF AN
INTERNATIONAL CONFERENCE,

5-8 NOVEMBER 2002, STRASBOURG,
FRANCE (OCTOBER 2002)

ED. WARMBEIN B.

ESA SP-515// CD-ROM

PRICE: 25 EURO

EXO/ASTROBIOLOGY - PROCEEDINGS OF
THE SECOND EUROPEAN WORKSHOP,
16-19 SEPTEMBER 2002, GRAZ, AUSTRIA
(NOVEMBER 2002)

ED. SAWAYA-LACOSTE H.

ESA SP-518 // 650 PAGES

PRICE: 60 EURO

ENVISAT CALIBRATION REVIEW -
PROCEEDINGS OF THE EUROPEAN
WORKSHOP, 9-13 SEPTEMBER 2002, ESTEC,
NOORDWIJK, THE NETHERLANDS
(NOVEMBER 2002)

ED. SAWAYA-LACOSTE H

ESA SP-520 // CD-ROM

PRICE: 25 EURO

REMOTE SENSING OF SOLAR-INDUCED
VEGETATION FLUORESCENCE (FLEX) -
PROCEEDINGS OF THE FIRST WORKSHOP,
19-20 JUNE 2002, ESTEC, NOORDWIJK,
THE NETHERLANDS (NOVEMBER 2002)
EDS. BERGER M. & HARRIS R.A.

ESA SP-527 // CD-ROM

PRICE: 25 EURO

PETER CREOLA - ADVOCATE OF
SPACE/ADVOCAT DE LESPACE (AUGUST 2002)
EDS. BATTRICK B. & ZUFFEREY B.

ESA SP-1265// 80 PAGES

PRICE: 20 EURO (IN ENGLISH OR FRENCH)

©esa .o
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ESA Scientific &
Technical Reports

AN INNOVATIVE ULTRA-FAST PACKET-
SWITCHED TRANSPARENT PROCESSOR FOR
MESHED SATELLITE NETWORKS (NOVEMBER
2002)

DEL RIO HERRERO O. & MANFROID X.

(ED. R.A. HARRIS)

ESA STR-244 // 43 PAGES

PRICE: 10 EUROS

ESA History Reports

AN OVERVIEW OF SPACE ACTIVITIES INTHE
NETHERLANDS (NOVEMBER 2002)

VAN KASTEREN J. (ED. R.A. HARRIS)

ESA HSR-27 // 32 PAGES

PRICE: 10 EURO

Proceedings

ol I

C ~riew of
An Owverview ©F N
= Netherlands
Jce Activities io the Neth
space /

ESA Contractor
Reports

DYNAMIC ANALYSIS OF TETHERED SYSTEMS
USING CONTINUUM MODELLING FOR THE
TETHER - FINAL REPORT (JUNE 2000)
TECHNICAL UNVERSITY OF VIENNA, AUSTRIA
ESA CR(P)-4353 // 255 PAGES

PRICE: 40 EURO

SATXPRESS: PILOTING HIGH-SPEED
ASYMMETRIC SECURE TWO-WAY IP-SERVICES
VIA SATELLITE - FINAL REPORT (NOVEMBER
2001)

FHG/FOKUS, GERMANY

ESA CR(X)-4354 // 12 PAGES

PRICE: 10 EURO

MISSION AND EXPERIMENT PLAN FOR THE
LAND-SURFACE PROCESSES AND INTER-
ACTIONS REMOTE-SENSING MISSION

— FINAL REPORT (MAY 2001)

UNIVERSITY LOUIS PASTEUR, FRANCE
ESA CR(P)-4355 // 240 PAGES

PRICE: 40 EURO

JUPITER - FINAL REPORT (MARCH 2002)
CT&S, THE NETHERLANDS

ESA CR(X)-4356 // 24 PAGES

PRICE: 10 EURO

EXPECTED BENEFIT OF OBSERVATIONS
PROVIDED BY A WATER VAPOUR
DIFFERENTIAL ABSORPTION LIDAR ON
ATMOSPHERIC DATA ANALYSIS - FINAL
REPORT (JANUARY 2002)

DLR, GERMANY

ESA CR(P)-4357 // CD-ROM

PRICE: 25 EURO
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TELE-EDUCATION / TELE-MEDICINE PILOT
OPERATION - FINAL REPORT (FEBRUARY 2002)
EMN, GERMANY

ESA CR(X)-4358 // 17 PAGES

PRICE: 10 EURO

EUROPEAN CONTRIBUTION TO THE GLOBAL
PRECIPITATION MISSION (EGPM) - FINAL
REPORT (MARCH 2002)

ALENIA SPAZIO, ITALY

ESA CR(P)-4359 //CD-ROM

PRICE: 25 EURO

MULTIMEDIA TERRESTRIAL INFRASTRUCTURE/
SERVICES EVOLUTION AND THE ROLE OF
SATELLITES - FINAL REPORT (FEBRUARY
2002)

AVANTI COMMUNICATIONS LTD., UK

ESA CR(P)-4360 // CD-ROM

PRICE: 25 EURO

REQUIREMENTS FOR A HYPER-SPECTRAL
AND DIRECTIONAL LAND-SURFACE
PROCESSES AND INTERACTIONS REMOTE-
SENSING MISSION - FINAL REPORT (MAY 2001)
UNIV. LOUIS PASTEUR, FRANCE

ESA CR(P)-4361// 224 PAGES

PRICE: 40 EURO

DEFINITION OF MISSION OBJECTIVES AND
OBSERVATIONAL REQUIREMENTS FOR AN
ATMOSPHERIC CHEMISTRY EXPLORER
MISSION - FINAL REPORT (JANUARY 2002)
RUTHERFORD APPLETON LABORATORY, UK
ESA CR(P)-4362 // CD-ROM

PRICE: 25 EURO

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

DEFINITION OF A FORMATION FLYING
DEMONSTRATION MISSION - FINAL REPORT
(FEBRUARY 2002)

GMV, SPAIN

ESA CR(X)-4363 // 319 PAGES

PRICE: 40 EURO

ARCHIMEDES PHASE-A STUDY - FINAL
REPORT (JANUARY 1996)

MATRA MARCONI, UK

ESA CR(X)-4364 // 778 AND 165 PAGES (2 VOLS)
PRICE: 90 EURO

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 (attn. Mr Frits de Zwaan})
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 the latest publications can be accessed via the ESA Publications
Division’s Home Page at: www.esa.int
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lifestyles and much more.

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

BR-175
ORDER THIS
SPECIAL BOOK
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“La Vie Comme
dans |'Espace’

& Frederic Loeh

'_;:1 a conquéte spatiale est un réve et en tant que

» 'E a,_ N E )ersonne ne saurait se |'approprier.
SP 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
liberté et de paix, mais également a |'exploitation d'un
gspace utile, composante stratégique de notre futur.
Comment vivre ailleurs que sur notre fragile planéte,
a échéance de vingt ou trente ans?
¥ (Qu'en seraient alors les conséquences au niveau de notre

= " Qutre un rappel historique des différentes étapes de la
== = conquéte spatiale la vie commence dans I'espace, et le réve

Prix spécial ESA: 30 Euro

| peut devenir réalité...



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 moncgraphs 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} Series for education of users or potential
users of ESA programmes, services or
facilities
Public-relations material General ESA literature, posters ESA Communication Dept
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Order Form for ESA Publications

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