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Soho

Enjuin et juillet, le satellite a été soumis au
dernier contréle fonctionnel au niveau
systéme a Toulouse (F) aprés que certains
de ses composants eurent été remis en
pleine conformité avec les normes de

vol (répéteur et enregistreur & état

solide)

La série programmée de revues des
éléments de la mission a été organisée
parallelement: la revue d’avancement du
lanceur et du secteur sol a eu lieu les 29 et
30 juin au Centre spatial Kennedy (KSC) et
a été suivie, le 11 juillet, par la revue des
opérations en vol au Centre spatial
Goddard (GSFC) Ces différentes revues
ont confirmé la validité d’ensemble des
divers composants de la mission et ont mis
en lumiére certaines mesures a prendre et
certains points a examiner

La revue d’aptitude au vol de la mission,
organisée a 'ESTEC (NL) en juillet, a été
l'occasion de rassembler tous les résultats
des aulres revues et de mettre I'accent sur
quelques points critiques refatifs au
satellite. Des analyses complémentaires
conduites sur I'ensemble des modeéles de
vol des roues a réaction du satellite avaient
mis en evidence la nécessité d'améliorer
leur processus d'assemblage afin de
garantir la durée de vie requise pour Soho
En outre, un essai de mis a feu des
propulseurs avait révélé la formation
anormale d’un ‘bouchon de vapeur’

dans certaines conditions extrémes La
revue avant expédition, organisée le

27 juillet, a entériné I'ensemble des plans
établis pour résoudre ces deux points
critiques

Le satellite et ses équipements ont été
expédiés directement par avion au Centre
spatial Kennedy depuis Toulouse le 1er
aout. Quelques heures aprés 'arrivée du
satellite et son entreposage dans
linstallation SAEF 2 qui lui est affectée,

le cyclone Erin a frappé la région,
nécessitant |'évacuation de I'ensemble de
la base

Apres ces débuts mouvementés, les
activités programmeées au KSC se sont
déroulées sans aucun probléme, avec la
préparation et I'exécution du dernier essai
fonctionnel au niveau systéme, ainsi que
au dernier essai de compatibilité du
secteur sol, au cours duquel 'équipe
responsable des opérations en vol a été
chargée de commander directement le
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satellite a partir du GSFC au moyen d’une
liaison RF

Dans l'intervalle, la remise a neuf des roues
a réaction a progressé a un rythme
extrémement soutenu et quelques
modifications mineures ont été
expérimentées sur le sous-systéme de
commande d’orfentation et de correction
d’orbite (AOCS) Celles-ci permettront
d'utiliser les propulseurs en dehors des
régimes critiques

Le lanceur Atlas IIAS chargé de mettre
Soho en orbite (vol AC-121) est arrivé au
KSC le 15 septembre et a été place sur le
pas de tir 368 le 29 septembre.

Expériences

Au début de la campagne de lancement,
plusieurs expérimentateurs ont installé
leurs instruments en configuration de vol
apres déverminage final et réparation.

Une troisieme simulation de la conduite
des expériences a également eu lieu au
GSFC et a conduit a mieux affiner les
interactions avec le secteur sol et le
processus de collecte des données
scientifiques.

ISO

Le satellite ISO et tous les équipements
associés ont été transportés par voie
maritime, en juin, vers le centre de
lancement de Kourou en Guyane
francaise Depuis lors, les sous-systémes
etinstruments scientifiques du satellite,
soumis & des essais approfondis, se sont
tous avérés en parfait état de
fonctionnement C’est maintenant au tour
d'ISO d'étre monté sur le lanceur
Ariane-44P La campagne de lancement
redémarrera début octobre, dans la
perspective d'un lancement début
novembre

La préparation des opérations en vol a
I'ESOC et au Centre de contréle en vol de
Villafranca pres de Madrid (Espagne) est
également en phase finale. Au cours des
deux derniers mois précédant le
lancement, I'essentiel des activités est axé
sur l'entrainement et sur I'exécution de
simulations ayant pour objet d'établir
l'aptitude au vol

La communauté scientifique attend avec
impatience les premiers résultats des
observations d'ISO

Huygens

Le modele structure/thermique/pyro-
technique (STPM) de la sonde Huygens a
gté livré au Jet Propulsion Laboratory (JPL)
en juilfet pour étre ensuite intégré dans le
modele de structure de I'orbiteur Cassini,
appelé modéle de développement (DTM).
Le STPM restera assemblé au DTM jusqu’a
fin 1995, un certain nombre d'essais étant
réalisés au cours de cette période Ona
dgja procédeé a des essais de recherche
des modes propres, qui n'ont révélé aucun
résultat surprenant

Le programme d’essais du modéle
d'identification (EM) de la sonde a été
mene a bien le 15 aolt Ce modéle se
frouve actuellement dans les locaux de
DASA qui est responsable de I'ensemble
des activités d’assemblage, d’intégration
et de vérification (AlV) de la sonde. Il sera
ensuite livré au JPL en avril 1996.

Les activités AlV relatives au modéle de vol
de la sonde ont débuté le 7 aoit lors de la
réception par DASA des sous-systémes de
vol structure interne et cdblage
d'alimentation Le sous-systéme de vol
régulation de puissance a également été
livré et est en cours d’intégration
meécanique et électrique dans la sonde. La
livraison et I'intégration des sous-systémes
de vol se poursuivront pendant encore
deux mois

La revue critique de conception au niveau
systéme est bien entamée Le dossier de la
revue a ete remis a tous les participants et
des comités de revue ont tenu des
réunions préliminaires La commission
proprement dite de revue critique de
conception se réunira a I'ESTEC le

12 octobre.

Integral

Dans le cadre de la Phase B industrielle, le
maitre d’oeuvre, Alenia (l), a avancé dans
les travaux de conception préliminaire du
vehicule spatial.

Une configuration accueiflant les quatre
instruments sur le module de charge utile
et permettant une ré-utilisation maximale
de la conception du module de servitude
XMM a été retenue comme base

de référence. Les caractéristiques
fondamentales de la conception des
instruments ont également été arrétées, un



programmes & operations

Soho

In June and July the spacecraft was
subjected to the last System Functional
Check in Toulouse (F), after some of its
units had been brought back to full flight
standard (Iransponder and solid-state
recorder),

In parallel, the planned set of reviews of
the mission elements tock place: the
Launcher and Ground-Segment Status
Review on 29/30 June at Kennedy Space
Center (KSC), followed on 11 July by the
Flight Operations Review at Goddard
Space Flight Center (GSFC). All of these
reviews confirmed the general good health
of the relevant components of the mission
and identified further actions and areas for
attention

The Mission Flight-Readiness Review held
at ESTEC (NL) in July drew together all of
the results of the other reviews and
highlighted a few problem areas on the
spacecraft. Further investigations on all
spacecraft flight-model reaction wheels
had revealed that their assembly process
needed to be improved in order to
guarantee the lifetime needed for Soho. In
addition, a thruster firing check had shown
an anomalous ‘vapour lock’ behaviour
under certain extreme condifions. The Pre-
shipment Review on 27 July endorsed all
plans to rzsolve these two problem areas.

The spa iecraft and its equipment were
airfreigh ed direct to Kennedy Space
Center i Florida from Toulouse on

1 August. A few hours after the

spacec aft's arrival and its storage in the
assigne 1 SAEF-2 facility, hurricane Erin
struck tle area, forcing an evacuation of
the whcie range.

After suzh an eventful start, the planned
activities at KSC have run very smoathly,
with the preparation of the last System
Functicnal Test and its execution, and the
last Gre und Segment Compatibility Test
with the Flight Operations Team

comme nding the spacecraft directly via
an RF | nk from GSFC.

Meanw hile, the refurbishment of the
reactio 1 wheels has progressed at
maxim im speed and same minor
madifications to the Attitude and Orbit
Contrcl (AOCS) subsystemn have been
identifizd and tested. These modifications
will allow to the thrusters to be used
outside the critical regimes.

The Atlas IIAS that will launch Soho
(AC-121) arrived at KSC on 15 September
and was erected on Pad 36B on 29
September

Experiments

At the start of the taunch campaign,
several experimenters have installed their
flight-unit instruments, which had been
undergoing final debugging and repair

A third simulation of experiment operations
has also taken place at GSFC, resulting in
further refinement of the interactions with
the ground segment and the scientific data
gathering process

ISO

The ISO satellite and all associated
equipment was transported in June by sea
to the launch site at Kourou in French
Guiana. The satellite subsystems and
scientific instruments have since all been
thoroughly tested and found to be in

perfect order. ISO is now waiting its turn to
be mated with the Ariane-44P launcher,
The launch campaign will restartin early
October, with a view to a launch early in
November

Preparations for the flight operations by
ESOC and the flight control centre at
Villafranca, near Madrid, Spain, are also in
their final stages. Most efforts in the last
two months before launch are geared to
training, and performing simulations to
prove flight-readiness.

The scientific community is eagerly
awaiting the first results from ISO’s first
look into space.

Huygens

The Structural Thermal Pyro Model (STPM)
of the Huygens Probe was delivered to Jet
Propulsion Laboratory (JPL) in July and
has subsequently been integrated with the
Cassini Orbiter's mechanical model,
known as the Development Test Model
(DTM). The STPM will remain with the DTM
until late 1995, during which time a
number of tests will be performed. A
modal survey has already been conducted
and has not shown any surprising results

The Probe Engineering Model (EM) test
programme was successfully completed
on 15 August. The EM is now being
stored at DASA, which is responsible for
all Probe Assembly, integration and
Verification (AlV) activities. It will
subsequently be deliveredto JPL in
April 1996.

Probe Flight Model AlV activities began
on 7 August, when DASA received the
flight internal structure and harness
subsystems. The flight power-control
subsystem has also been delivered and is
now being integrated mechanically and
electrically into the Probe. Delivery and
integration of the flight subsystems will
continue for another two months.

The system-level Critical Design Review is
well underway. The review data package

1SO prét au lancement sur la base de Kourou en
Guyane frangaise

The ISO spacecraft being readied for launch, in
Kourou, French Guiana
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certain nombre d’options devront
cependant faire I'objet d’arbitrages
supplémentaires. Des mesures spécifiques
en appui du développement de la charge
utile ont été mises en route par 'équipe
projet, notamment en ce qui concerne
l'utilisation d’unités électroniques de
conception commune pour le traitement
des données des instruments,
I'approvisionnement des piéces ainsi que
des essajs dans des installations
coordonnees.

Le projet d'arrangement entre I'ESA et la
RKA relatif a la fourniture d’un lanceur
Proton en échange de temps d'observa-
tion scientifique est examiné par les
autorités russes.

Rosetta

Les activités se sont poursuivies en ce qui
concerne la définition de la mission et du
systéme, conjointement avec les deux
groupements industriels qui fournissent
une assistance technique a ’Agence. Les
options de lancement de réserve incluses a
l'origine dans les options de mission ont
éte écartées et la mission de référence vise
désormais la comeéte Wirtanen, en tirant
deux fois parti de I'effet de fronde de la
Terre et une fois de celui de Mars. Le choix
des astéroides a visiter au cours de la
phase de croisiére fait également I'objet
d’un réexamen dans le cadre d’une
optimisation complémentaire du scénario
de la mission

L’avis d’offre de participation relatif a la
charge utile scientifique a recu en aolt des
réponses émanant d’une communaute
scientifique a large spectre d'activités. Les
efforts actuels en matiére de conception
systéme s'articulent autour de la mise en
place de la charge utile. Le processus de
sélection de la charge utile de I'orbiteur
sera achevé a la fin de 'année, ce qui
permettra de faire une recommandation au
Comité du programme scientifique de
I'’Agence en février 1996

Parallélement, le processus de sélection
esten cours pour les deux ensembles
d'étude scientifique de la surface (SSP) qui
constitueront la charge utile scientifique
des modules d'atterrissage. Ce processus
de sélection sera achevé au cours de
l'automne et les deux propositions, avec la
charge utile recommandeée, sont attendues
pour le 1er décembre. On procédera
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ensuite a la vérification de la compatibilité
des interfaces des deux SSP, qui feront
partie intégrante de la recommandation
globale relative a la sélection de la charge
utile de Rosetta

Une réunion s’est tenue récemment entre
les deux groupes en charge des SSP,
I’équipe projet et 'ESOC pour discuter des
concepls de navigation a proximité de la
comete et de largage des modules
d’atterrissage, ces deux questions pouvant
influer sur la conception systéeme de
l'orbiteur. Sur le principe, il a été convenu
d'utiliser pour les modules d’atterrissage
les mémes mecanismes de largage depuis
l'orbiteur et les mémes systémes de
télécommunications avec celui-ci, ce qui
simplifie considérablement les taches au
niveau de la conception systéme.

ERS

ERS-2

Aprés la mise sous tension de sa charge
utile, ERS-2 est entré dans sa phase de
recette, au cours de laquelle les
caractéristiques de fonctionnement en
orbite de la charge utile et de la plate-forme
ont été analysées et les instruments du
satellite ont été étalonnés et validés.

La campagne d’investigations sur le
diffusiométre a été prolongée afin d’obtenir
une meilleure caractérisation du probléme
apparu lors de la mise sous tension. En
conséquence, la recette de cet instrument
n'a pas encore été prononcee

Les caractéristiques de fonctionnement
des instruments d’ERS-2 sont trés bonnes
et comparables a celles d’ERS-1; tous les
parametres sont dans les limites des
spécifications et leur évolution s'inscrit
largement en-deca des seuils fixés.

Les activités d'étalonnage et de validation
des instruments SAR, RA et MWR ont été
menées a bien en septembre, ce qui
confirme que ces instruments sonten
mesure d’assurer leur mission nominale.
La qualité des produits obtenus est la
méme que pour ERS-1, ce qui facilite a la
fois I'exploitation actuelle en tandem et
une transition en douceur entre les deux
satellites a une date ultérieure

La recette des instruments GOME, ATSR-2
et PRARE de conception nouvelle ou
améliorée a été achevée en octobre, les
produits obtenus étant de trés haut niveau.

Ces instruments fonctionnent désormais
normalement et les données scientifiques,
dont on commence le traitement au sol,
devraient étre mises a la disposition des
utilisateurs a partir du début 1996.

Au cours de la phase de recette d’'ERS-2,
ERS-1 a servi de satellite opérationnel
nominal Il s'est avéré qu'il présente
toujours de trés bonnes caractéristiques de
fonctionnement, de sorte qu’il continuera a
assurer le soutien du scénario de mission
nominal jusqu’a ce que le probléme
constaté sur le diffusiométre d’ERS-2 ait
été entierement résolu

L'exploitation en tandem a déja
commencé avec I'acquisition systématique
des flux de données par toutes les stations
disponibles.

Le secteur sol d’ERS-2 a également passeé
avec Succes ses essais de recette et est
opérationnel depuis le mois d'octobre.

EOPP

Programmes futurs

Au cours de la période considérée, les
efforts ont porté principalement sur
I'établissement d’un mécanisme et de
procédures susceptibles d'étre utilisés
pour sélectionner les missions
d’exploration de la Terre et sur la définition,
en paralléle, d’une formule de référence
technique pour les neuf missions possibles
qui ont été recensées

La proposition relative a la prolongation de
I'EOPP de 1996 a 2001 a été révisée a la
suite de son examen par les délégations

Campagnes

Tandis que "'analyse des données des
campagnes EMAE et ELITE se poursuit,
des préparatifs sont en cours pour deux
autres campagnes. INDREX (expérience
radar indonésienne) et Chimie de
I'atmospheére.

Envisat-1/Plate-forme
polaire

Plate-forme polaire

La plupart des unités ou sous-systémes du
modéle d’identification du module de
charge utile sont actuellement soumis aux
derniers essais ou ont été livrés en vue de
leur intégration au niveau du module. Les
unités du modeéle de vol du module de
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has been delivered to all participants and
Review Panels have held preliminary
meetings. The formal Critical Design
Review Board will be held at ESTEC on
12 October.

Integral

Within the framework of the industrial
Phagce-B, the Prime Contractor, Alenia (1),
has been progressing with the design
concept for the spacecraft

A configuration that accommodates the
four ir struments on the Payload Module
and allows maximum re-use of the XMM
Service Module design has been
base-lined. Core features of the instrument
design have also been settled, buta
numb:r of options will need further
trade-offs. Special measures to support
the payload development have been
initiated by the Project, including the use
of insttument data-processing electronic
units cf common design, parts
procuiement, and testing in coordinated
facilities.

The Draft Arrangement between ESA and

RKA concerning the provision of a Proton

launcher in return for scientific observation
time is under review by the Russian

author ties

Rosetta

Work has continued on mission and
systerr definition in conjunction with the
two inclustrial groups providing technical
assistance to the Agency. The back-up
launch options originally included in the
mission options have been eliminated and
the mission is now baselined for Comet
Wirtanen, with a Mars and two Earth
gravity assist manoeuvres. The choice of
asteroid targets to be visited during the
cruise phase is also being revised as the
mission scenario is further optimised.

Responses to the Announcement of
Opporiunity for the scientific payload were
received in August from a wide-ranging
science community. The current system-
design effortis geared towards
accommodation of the payload. The
selection process for the Orbiter’s payload
will be completed by the end of the year, in
time fo- a recommendation to be made to
the ESA Science Programme Committee
in February 1996

In parallel with the Orbiter payload
selection process, the two Surface Science
Package (SSP) groups are also going
through the same process for the scientific
payload for the Landers. This selection
process will be completed during the
autumn and the two proposals, complete
with a recommended payload, are due on
1 December. The two SSPs will then be
checked for interface compatibility and
included as a part of the overall Rosetta
payload selection recommendation.

A meeting was recently held between the
two SSP groups, the Projectand ESOC to
discuss the near-comet navigation and
Lander-release philosophies, both of
which can have an influence the Orbiter’s
system design. In principle, it has been
agreed to use common Lander-release
mechanisms and Lander — Orbiter’
communications systems, which greatly
simplifies the system-design tasks.

ERS

ERS-2

Since payload switch-on, ERS-2 has been
undergoing its commissioning phase,
during which the in-orbit performances of
the payload and platform have been
analysed and the satellite’s instruments
have been calibrated and validated

The Scatterometer investigation campaign
has been extended in order to achieve a
better characterisation of the problem
detected at switch-on, As a consequence,
the commissioning of this instrument is still
pending.

The performances of ERS-2's instruments
are very good and comparable to those of
ERS-1; all parameters are within
specification and their evolution well within
the established thresholds

The calibration and validation activities for
the SAR, RA and MWR instruments were
successfully completed in September,
confirming these instruments as able to
ensure their nominal mission. The quality
of the products obtained is the same as for
ERS-1, facilitating both the currenttandem
operations and a smooth transition
between satellites at a later date.

The commissioning of the new/enhanced
GOME, ATSR-2 and PRARE instruments
was completed in October, with product

results of a very high level. These instru-
ments are now operating normally and the
scientific data is starting to be processed
on the ground and is expected to be
available to users from the beginning

of 1996.

During the ERS-2 Commissioning Phase,
ERS-1 has served as the nominal
operational satellite, showing still very
good performances, and it will continue to
support the nominal mission scenario until
the Scatterometer problem on ERS-2 can
be fully resolved.

The tandem operations have already
started with the systematic acquisition of
the data streams from all available stations.

The ERS-2 Ground Segment has also
been commissioned and is operational
from October onwards.

EOPP

Future programmes

The major effort during the reporting
period has been to elaborate an
acceptable mechanism and procedure for
the eventual selection of Earth Explorer
missions and, in parallel, to identify a
technical baseline for the nine possible
missions identified.

The proposed further extension of EOPP
from 1996 to 2001 has been discussed
with the Delegations and subsequently
revised.

Campaigns

While analysis of the EMAE and ELITE
campaign data continues, preparations
are in hand for two more campaigns:
INDREX (Indonesian Radar Experiment),
and Atmospheric Chemistry.

Envisat-1/Polar
Platform

Polar Platform

Most of the Payload Module
engineering-model units or subsystems
are undergoing final testing or have been
delivered for integration at module level.
The flight-model units of the Service
Module (except for the Solar-Array Drive
Mechanism and the Dual Mode S-Band
Transponder) have also been delivered.
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servitude ont également éte livrées (a
I'exception du mécanisme d’entralnement
du réseau solaire et du répéteur mode
double en bande S)

L'intégration du modele d’identification du
compartiment des équipements de charge
utile a debuté et I'intégration du module de
servitude du prototype de vol va bientét
commencer. La structure du porte-charge
utile du prototype de vol est achevée et
subit actuellement des essals statiques de
qualification chez CASA en Espagne. Les
dernieres négociations avec le maitre
d’oeuvre (Matra Marconi Space, B) ont été
meneées a bien et, le 24 juillet, 'ESA a signé
le contrat relatif a la phase principale de
réalisation (phase C/D)

Charge utile d’Envisat-1

La negociation des contrats industriels au
sein du consortium Envisat est bien
avancee et devrait étre acheveée a la fin de
I'année

L’effort principal porte désormais sur la
consolidation du calendrier du programme
et, surle plan technique, les aclivités
avancent dans la perspective du
programme d’'essais des unités du modele
d’identification

Des revues critiques de conception au
niveau des unités sont prévues pour le
dernier trimestre 1995, La masse

156

prévisionnelle totale de la charge utile
continue d'étre un sujet de préoccupation
et fait 'objet d’une attention soutenue

Métop

Dans l'attente de la confirmation des
recommandations formulées a la réunion
de Venise du Groupe de travail du Consell
d’'Eumetsat en ce qui concerne fa
composition de la charge utile de Métop,
une phase de transition a ete lanceée en
avril pour que les travaux puissent
démarrer sur les points critiques du
concept Métop. Les travaux
correspondants ont été executés parle
maitre d'ceuvre Matra Marconi Space (F),
associeé a DASA (D), Matra Marconi Space
(B) et Alenia (1)

Aprés confirmation de la charge utile, les
activités principales de phase B ont été
lancée en juillet 1995 et devraient durer un
an.

La conception du satellite Métop a
quelque peu évolué par rapport a celle qui
avart été retenue & I''issue de la phase A
avec 'adjonction de certains éléments
supplémentaires de charge utile et la
présentation d’une proposition de concept
novateur de lancement double, dont la
faisabiiité est en cours d’examen. Selon ce
scénarto, Métop partagerait un lancement

sur Ariane-5 avec un autre satellite, comme
Spot-5, qui exige également une orbite
héliosynchrone, mais dont les impératifs
different en matiere d'heure locale

Parmi les différentes questions a

I'étude figure 'aptitude d’Ariane a
accomplir le décalage d’heure locale
correspondant

Actuellement, les études de conception
ont débouché sur une configuration
compatible avec toute une gamme
d’occasions de vol. Parmi les autres
questions étudiées figurent I'évaluation
détaillée des matériaux structurels,
l'architecture du systeme de commande et
de controle et la compalibilité avec les
nouvelles normes de télémesure et de
télecommande. La revue préliminaire de
conception de Métop est prévue en
décembre, date a laquelle on connaitra
suffisamment bien le cahier des charges
des équipements pour procéder a la
sélection des sous-traitants chargés des
autres activiteés de phase Brestant a
engager.

The gualification model of the Polar Platform
solar array during a recent deployment test at
Fokker (NL)

Le modele de qualification du réseau solaire de
la Plate-forme polaire au cours d’un essar de
déploiement récent chez Fokker (NL)
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integration of the Payload Equipment Bay
engineering model has started, and
integration of the proto-flight Service
Module will commence soon. The structure
of the proto-flight payload carrier has been
completed and is undergoing qualification
static testing at CASA in Spain. Final
negotiations with the Prime Contractor
Matra Marconi Space (B) have been
satisfactorily completed, and ESA signed
the main development phase (Phase-C/D)
contracton 24 July.

Envisat-1 payload

The negotiation of the industrial contracts
with the Envisat Consortium is well
advanced and is expected to be finalised
by the end of the year

A major effort is now being focussed on the
consolidation of the programme schedule,
while on the technical side work is
progressing towards the engineering-
model unit test programme.,

Critical design reviews at unit level are

planned in the last quarter of 1995. The
predicted overall payload mass is still a
cause for concern andis being closely

monitored

Metop

Pending confirmation of the
recommendations made at the Venice
meeting of the Eumetsat Council Task
Force regarding the composition of the
Metop payload, a bridging phase was
initiated in April to allow work to start on
critical areas of Metop’s design. This
bridging-phase work has been performed
by Prime Contractor Matra Marconi Space
(F) with support from the Co-contractors
DASA (D), Matra Marconi Space (B) and
Alenia (1)

Following confirmation of the payload, the
main Phase-B activities were initiated in
July 1995, with a planned duration of one
year

The Metop spacecraft design has evolved
somewhat compared with the Phase-A
design through the addition of some further
payload elements and by a proposed
innovative dual-launch concept, the
feasibility of which is currently being
studied. In this scenario, Metop would
share an Ariane-5 launch with a partner,
such as Spot-5, which also requires a
Sun-synchronous orbit, but with different

local hour requirements. Among other
issues being studied is Ariane’s ability to
accomplish the associated local-hour shift

Currently, the design has progressed to the
point where a configuration that is com-
patible with a range of launch opportunities
has been developed. Other topics investi-
gated have included a detailed assessment
of structural materials, command and
control architecture and compatibility with
new telemetry and telecommand stan-
dards. The Preliminary Design Review for
Metop is foreseen for December, at which
point the requirements on equipment will
be known to the extent necessary for the
selection of subcontractors for the
remainder of Phase-B to be commenced.

Meetings of the Potential Participants in the
main development phase (Phase-C/D)
have taken place throughout this study
phase and will continue. ESA and Eumetsat
have prepared a joint Programme Proposal
for the development of Metop-1and-2, and
the elements of Metop-3 which can be
defined today, as well as the requisite
ground infrastructure and the overall EPS
programme

A joint meeting of the Eumetsat Council
and the Earth Observation Programme
Board is foreseen in October to discuss the
Metop Programme.

Meteosat

The operational service is presently being
provided by Meteosat-5, with Meteosat-4
and, recently, Meteosat-6 on standby

Software has been developed and tested
by ESOC to compensate for the anomalous
behaviour of the Water Vapour and Infrared
channels of Meteosat-6, and the commis-
sioning of the spacecraft was declared
complete atthe end of July. The spacecraft
has since been handed over to Eumetsat.

The launch date for the remaining space-
craft being built for Eumetsat by ESA under
the Meteosat Transitional Programme has
been rescheduled to June 1997, All sub-
systems except the radiometer and the
apogee boost motor have already been
delivered to the Prime Contractor,
Aerospatiale (F).

Meteosat Second Generation (MSG)
Atits June meeting, the Agency’s Industrial
Policy Committee (IPC) approved the

industrial Phase-C/D Contract Proposal
and a kick-off meeting took place at

the Prime Contractor, Aerospatiale, in
Cannes (F)in July.

A proposal for the procurement of further
spacecraft models, MSG-2 and MSG-3,
was submitted to Eumetsat in September.

The MSG System Baseline Design Review
is planned for October

Manned Space
Programme

Columbus Orbital Facility (COF)

The review of the industrial data package
for the COF System Reqguirements and
Configuration Review (SRCR) was
successfully completed in mid-June with
the participation of the NASA ISSA
Programme Office, The Prime Contractor
was briefed on the latest adaptations of
the Executive’'s Programme proposal,
particularly the funding and schedule
aspects

Atthe Space Station Control Board (SSCB)
held in Houston in early June, an updated
Assembly Sequence was baselined, Apart
from a shift in the launch date for the COF,
only detailed refinements not affecting ESA
were introduced into the sequence. The
launch dates for the Russian Service
Module (DMS-R), the Russian Science
Power Platform (ERA) and the first flight

of the MPLM (ECLS) remained
unchanged

An ESA/NASA Joint Programme Review,
co-chaired by the NASA and ESAISSA
Programme Managers took place at
ESTEC at the end of June

COF enhancements

The Ground Software Reference Faclility
(GSRF) activities have been proceeding as
planned, All hardware for the GSRF has
been assembled, and software integration
started at the end of August. The overall
development effort is on schedule for final
completion in December 1995,

Early Delivery Items

The Columbus Mission Database (MDB)
activities have been proceeding as
planned with one incremental delivery to
NASA/JSC performed in the reporting
period; the final delivery is on schedule for
December 1995.
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Des réunions des participants potentiels a
la phase principale de développement
(phase C/D) ont été organisées tout au
long de cette phase d'étude et se
poursuivront. L'ESA et Eumetsat ont
prepare une proposition commune de
programme portant sur le développement
de Métop-1 et 2 et des éléments de
Métop-3 qui peuvent étre définis
aujourd’hui, ainsi que sur I'infrastructure
sol nécessaire et sur 'ensemble du
programme EPS

Une réunion conjointe du Conseil
d’Eumetsat et du Conseil directeur du
programme d’observation de la Terre est
prévue en octobre pour examiner le
programme Métop.

Météosat

Le service opérationnel est actuellement
assuré par Météosat-5 avec I'aide de
Météosat-4 et, depuis peu, celle de
Météosat-6 en réserve.

Un logiciel a été mis au point et
experimenté par 'ESOC pour compenser
I'anomalie des canaux vapeur d’eau et
infrarouge de Metéosat-6 et la recette du
satellite a €té prononcée définitivement fin
juillet. Le satellite a été depuis lors transféré
a Eumetsat

La date de lancement du satellite restant,
que I’ESA construit actuellement pour le
compte d’Eumetsat au titre du programme
Météosat de transition, a été reportée a juin
1997. Tous les sous-systémes, a
l'exception du radiometre et du moteur
d’apogée, ont déja été livrés au maitre
d’oeuvre, Aérospatiale (F).

Météosat de deuxiéme génération (MSG)
A sa réunion de juin, le Comité de la
politique industrielle de I'Agence (IPC) a
approuvé la proposition de contrat
industriel de phase C/D et une réunion de
lancement a eu lieu en juillet chez le

maltre d’oeuvre, Aérospatiale, a

Cannes (F).

Une proposition relative a I'approvision-
nement d’autres modéles de satellite,
MSG-2 et MSG-3, a été soumise a
Eumetsat en septembre.

La revue de conception de référence

du systéme MSG est prévue en
octobre
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Elément orbital Columbus (COF)
L'examen du dossier industriel pour la
revue de la configuration et des impératifs
du systéme (SRCR) du COF a été mené a
bien a la mi-juin, avec la participation du
Bureau de programme ISSA de la NASA.
Le maitre d’oeuvre a été informé des
dernieres adaptations apportées a la
proposition de programme de I’Exécutif,
notamment en matiére de financement et
de calendrier

Lors de la réunion de la Commission de
contrble de la Station spatiale (SSCB) qui
s'est tenue au début de juin a Houston,
une séquence d’assemblage mise a jour a
€té inscrite dans la base de référence. A
I'exteption d’un glissement de la date de
lancement du COF, seuls des
perfectionnements de détail n’affectant
pas I'ESA ont été introduits dans cette
séquence. Les dates de lancement restent
inchangées pour le module de servitude
russe (DMS-R), la plate-forme scientifique
et d’énergie russe (ERA) et le premier vol
du mini-module logistique pressurisé ou
MPLM (ECLS).

Une revue de programme commune
ESA/NASA, co-présidée par les
responsables du programme ISSA de la
NASA etde I'ESA, aeulieua 'ESTEC & la
fin juin.

Installations complémentaires du COF
Les activités relatives au banc de référence
de deéveloppement au sol de logiciels
(GSRF) ont avance comme prévu. Tous les
équipements destinés au GSRF ont été
assemblés et I'intégration du logiciel a
démarré a la fin aolt. |.'ensemble du travail
de développement respecte le calendrier
qui prévoit I'achevement complet des
activités en décembre 1995,

Eléments a livrer a court terme

Les activités relatives a la base de données
mission (MDB) Columbus se sont
déroulées conformément aux prévisions,
avec exécution d’une livraison au JSC de
la NASA durant la période de référence; la
derniére livraison va avoir lieu conformeé-
ment au calendrier en décembre 1995.

Dans le contexte des éléments a livrer a
court terme pour I'équipement de soutien
de laboratoire et a la suite de I'autorisation
d’engager les activités de phase B relatives

au congélateur -80 degrés, plusieurs
réunions se sont tenues i la NASA avec
pour objectif principal la mise au point
définitive des interfaces avec le MPLM et
un accord sur la documentation officielle
de contrdle des interfaces.

Les activités relatives a la boite a gants
pour la recherche en microgravité ont
essentiellement porté sur la préparation de
la maquette et de la documentation
nécessaires a la revue préliminaire par
'équipage, ainsi que sur la préparation du
dossier de données en matiére de sécurité,

Deux consortiums indus'riefs ont envoyé
des propositions au suje* de la conception
(phase B) d’Hexapod. La négociation d’'un
contrat a été menée a bien et 'ESA a
donné en juillet le feu vert complet pour les
activités de phase B.

Systéme principal de gestion des
données pour le module: de servitude
(DMS-R)

Un ensemble actualisé a'impératifs
systéme applicables au IDMS-R a été défini
etaregu 'approbation de I'ESA et de
l'industrie russe en juillet. avec la pleine
participation de l'industrie européenne et
de la NASA. Une réponsz= satisfaisante a
éte apportée dans le cacre de la
conception de référence actuelle au sujet
des modifications portant sur les impératifs
de fonctionnement, introduites par
l'industrie russe pour la capacité de
traiternent du bus

Bras télémanipulateur européen (ERA)
Parallélement a la négociation
contractuelle en cours, les activités ERA se
poursuivent aux niveaux systéme et
sous-systémes. Un certain nombre de
spécifications et de norrres clés au niveau
systéme ont été définitivement arrétées et
ont recu I'accord complet du maitre
d’oeuvre. Les préparatife des essais de
boucle asservie & un degré de liberté sont
en cours dans l'industrie, les premiers
essais devant démarrer tes
prochainement

Véhicule de transfert automatique (ATV)
Les activités de phase B relatives a 'ATV
se sont poursuivies comme prévu; leurs
résultats viendront a I'appui de la
proposition de programme actualisée
relative a la phase de développement de
I'ATV. La revue des impératifs systéme de
I'ATV a débuté début septembre afin de
geler la base de référence des phases B1
et C/D.
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In the context of the Laboratory Support
Equipment early-delivery items, following
authorisation of the Phase-B activities for
the — 80 deg freezer several meetings
were held at NASA with the main objective
of finalising the interfaces with the MPLM
and agreeing upon the official Interface
Control Documentation.

Activities concerning the Microgravity
Glovebox have focused mainly on the
preparation of the mock-up and
documentation needed for the Preliminary
Crew Review, and preparation of the Safety
Data Package.

Proposals for the design (Phase-B) of the
Hexapod were received from two industrial
consortia. A contract was successfully
concluded and the full go-ahead for
Phase-B activities was given by ESA in
July.

Core Data Management System for the
Service Module (DMS-R)

An updated set of system requirements for
DMS-R has been established and was
approved by ESA and Russian industry in
July, with the full participation of European
Industry and NASA. Performance
requirements changes introduced by
Russian industry on bus throughput
performance have been resolved
satisfactorily within the present baseline
design.

European Robotic Arm (ERA)

In parallel with the ongoing contract
negotiation, work on the ERA is continuing
at system and subsystem level. A number
of key system-level specifications and
standards have been finalised and fully
agreed with the Prime Contractor.
Preparations for ‘one degree of freedom’
servo-loop testing are in progress in
industry, with initial tests due to startin the
near future

Automated Transfer Vehicle (ATV)

The ATV Phase-B work continued as
planned and its results will support the
updated programme proposal for the ATV
development phase. The ATV System
Requirements Review started in early
September in order to freeze the baseline
for Phases B1 and C/D.

Atmospherlc Reentry Demonstrator
(ARD)

A splash-down test with an ARD mock-up
from low altitude has been successfully
completed and the data obtained are

under evaluation. A drop test conducted in
August with an ARD mock-up from a
palloon at an altitude of 30 km failed due to
a balloon malfunction. This test, designed
to verify the drag and landing behaviour of
the capsule cannot be repeated until
March 1996 at the earliest. Several work-
around options are under investigation, but
the overall ARD schedule is compatible
with the new launch date for the second
Ariane-5 flight.

Crew-Return Vehicle/Crew
Transportation Vehicle (CRV/CTV)

Two parallel and complementary Phase-A
studies for the CRV/CTV were started as
planned in July. Provisions have been
made to redirect these studies depending
on decisions taken at the ESA Council
Meeting at Ministerial Level in October.

Astronaut activities

A contract has been finalised with the
Russian astronaut centre at Star City for the
training and certification of the two ESA
On-Board Engineers as Return Vehicle
Commanders in 1996. They will be the first
non-Russian astronauts to receive this
certification.

A plan for the running of ESA
ground-based facilities in Russia (at ZPK
and in ZUP) after the completion of the
Euromir-95 mission has been established
This will ensure the reinforcement of the
relationships with Star City.

One Training Engineer from the European
Astronaut Centre will be temporarily
assigned to the NASA Training Division at
Johnson Space Center in Houston, for a
period of two years. In the meantime, he
will provide training support to ESA
astronaut Pedro Duque, who is Alternate
Payload Specialist for the LMS-1 Mission in
1996.

Microgravity

The proposal for the continuation of the
European Microgravity Research
Programme (EMIR-1) has been approved
by the Microgravity Programme Board.
The Declaration for this continuation, to be
known as the EMIR-2 Programme, was
opened for subscription on 1 August and
will be closed on 31 December 1995.

The proposal for Microgravity Multi-User
Facilities on the Space Station, known as
the MFC Programme, has been finalised

and will be submitted to Delegations as part
of the preparatory documentation for the
ESA Council Meeting at Ministerial Level, to
be heldin Toulouse in mid-October

The Euromir 95 mission began on

3 September with the launch of the ESA
astronaut Thomas Reiter on board a Soyuz
capsule. The mission, which will last for
4.5 months, includes physiological and
materials-science experiments, as well as
some radiation measurement studies.

A total of twenty-five microgravity
experiments will be flown, weighing a total
of 350 kg at launch. With the exception of
some minor deviations, the mission is
proceeding very well and valuable
experiment data have already been
acquired

The next Spacelab flight carrying a ESA
microgravity payload will be the USML-2
mission, scheduled for launch at the end of
September. It will carry the Advanced
Glove Box, to used for both fluid-physics
and materials-science experiments, and
two units of the Advanced Protein
Crystallisation Facility (APCF), with which
15 protein-crystallisation experiments will
be conducted.

A flight of the largest available sounding
rocket yielding 14 min of free-fall
conditions is planned in November. This
‘Maxus’ rocket, which will reach an aftitude
of approximately 800 km, will carry five
fluid-physics and three biological
experiments.

Preparations for microgravity experiments
to be flown in 1996 are also proceeding
well. The flights foreseen are: two flights of
Biorack on the Shuttle-to-Mir mission
(March and December); the flight of a
diffusion experiment on the Space Shuttle
(January); participation in the LMS
Spacelab mission (June) and in the Russian
retrievable unmanned-carrier Foton 11
mission (autumny). In addition, ESA
microgravity experiments will be flown on
the Swedish ‘Maser’ and German ‘Texus’
sounding rockets. ©
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Démonstrateur de rentrée
atmosphérique (ARD)

Un essai d’amerrissage a basse altitude
avec une maquette de I'ARD a été mené a
bien, les données obtenues sont en cours
d’évaluation. Un essail de largage réalisé
en aolt avec une maquette de 'ARD a une
altitude de 30 km a partir d’un aérostat a
€choué en raison d’'un mauvais
fonctionnement de celui-ci. Cet essai,
congu pour vérifier le comportement de la
capsule pendant le freinage
aerodynamique et l'atterrissage, ne peut
étre répété avant mars 1996 au plus tot
Plusieurs options de remplacement sont
examinées, mais le calendrier global de
I"’ARD est compatible avec la nouvelle
date de lancement du deuxiéme tir
d’Ariane-5.

Véhicule de sauvetage des
équipages/Véhicule de transport
d’équipages (CRV/CTV)

Deux études de phase A paralléles et
complémentaires relatives au CRV/CTV ont
aémarre en juillet comme prévu. Des
dispositions ont €té prises pour réorienter
ces etudes en fonction des décisions

de la session du Conseil de I'"ESA

réuni au niveau ministériel en

octobre.

Activités des astronautes

Un contrat a été définitivement arrété

avec le Centre russe de formation des
astronautes de la Cité des Etoiles en ce qui
concerne l'entrainement et la qualification
des deux ingénieurs de bord de I'ESA
comme commandants du véhicule de
retour en 1996. lls seront ainsi les premiers
astronautes non russes a recevoir cette
qualification

Un plan relatif au fonctionnement des
installations au sol de I'ESA en Russie (a la
Cité des Etoiles et au Centre de contréle
en vol) aprés I'achévement de la mission
Euromir-95 a €té mis au point. Ceci
permettra de renforcer les refations avec
la Cité des Etoiles.

Un ingénieur formateur du Centre des
astronautes européens sera
temporairement affecté & la Training
Division de la NASA au Johnson Space
Center de Houston, pour une durée de
deux années. Entre-temps, il participera a
I'entrainement de I'astronaute de 'ESA
Pedro Dugue, spécialiste de réserve pour
la charge utile de la mission LMS-1 en
1996
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Microgravité

La proposition de poursuite du Programme
européen de recherche en microgravité
(EMIR-1) a été approuvée par le Conseil
directeur du programme. La Déclaration
relative a la poursuite de ce programme,
appelee EMIR-2, a été ouverte a la
souscription le 1er ao(t avec une date de
cloture fixée au 31 décembre 1995.

La proposition relative aux installations &
utilisateurs multiples de recherche en
microgravité & bord de la Station spatiale,
le programme MFC, a éte définitivement
mise au point et sera soumise aux
délégations dans Je cadre de la
documentation préparatoire de la session
du Conseil de I'ESA au niveau ministériel
qui doit se tenir a la mi-octobre a Toulouse

La mission Euromir 95 a débuté /e 3
septembre avec le départ de I'astronaute
de I'ESA, Thomas Reiter, a bord d’une
capsule Soyouz. Cette mission, d’une
durée de 4,5 mois, comporte des
expériences de physiologie et de sciences
des matériaux ainsi que certaines études
se rapportant & la mesure des
rayonnements. Vingt-cinq expériences au
total seront embarquées, représentant en
tout une masse de 350 kg au lancement
Malgré quelques écarts mineurs par
rapport a ce qui avait été prévu, la mission
se déroule de maniére tres satisfaisante et
les expériences ont déja debouché sur des
résultats intéressants,

La prochaine mission Spacelab emportant
une charge utile de microgravité de |'ESA
sera la mission USML-2, dont le lancement
est prévu a la fin de septembre. Elle

Cosmonauts at work during the Euromir 95
mission (photo: Thoemas Reiter, ESA astronaut)

Les cosmonautes au travail pendant la mission
Euromir 95 (photo: Thome:s Reiter, astronaute
ESA)

emportera un modeéle perfectionné de la
boite a gants qui servira a la fois aux
expéeriences de physique des fluides et de
sciences de matériaux ainsi que deux
exemplaires de l'instalation de
cristallisation de protéines de pointe
(APCF) qui permettront de réaliser 15
expériences de cristall sation de
protéines

En novembre, il est prevu de procéder au
lancement de la plus grosse fusée-sonde
disponible, qui offre 14 minutes de chute
libre. Cette fusée ‘Max us’, qui atteindra
une altitude d’environ 300 km, emportera
cinq expériences de pnysique des fluides
et trois expériences de biologie.

Les préparalifs des expériences de
microgravité a embarquer en 1996
avancent également comme il convient.
Les vols prévus sont les suivants: deux
emports du Biorack sur des missions de la
Navette vers Mir (mars et décembre);
I'emport d'une expérience sur la diffusion a
bord de la Navette spatiale (janvier); une
participation a la mission Spacelab LMS
(juin) et a la mission du porte-instruments
automatique récupérable russe Photon 11
(automne). En outre, di=s expériences de
microgravité de I'ESA seront embarquées
sur les fusées-sondes ‘Maser’ de la Suéde
et 'Texus’ de I'’Allemagne. { J
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In Brief

Twenty Years of ESA
Convention

The Convention establishing the
European Space Agency was approved
by a Conference of Plenipotentiaries held
in Paris on 30 May 1975. The new entity
— ESA — thus came into being from the
merging of two existing organisations: the
European Space Research Organisation
(ESRO) and the European Organisation
for the Development and Construction of
Space Vehicle Launchers (ELDO). On

31 May 1975, the ESA Convention was
signed by representatives of 11 European
governments.

It was to celebrate this 20th anniversary
— and also to prepare for the
forthcoming Meeting of the ESA Council
at Ministerial Level in Toulouse — that
ESA's Executive organised an
International Symposium in Munich,
Germany, from 4 to 6 September. Hosted

ein Blick
zurick
in die Zukunft

Deutsches Museur

on the first day by the European Patent
Office (EPO) and on the next two days by
the Deutsches Museum, the Symposium
gathered some one hundred participants
representing different facets of the
European space community, ranging
from political decision-makers to scientists
of international repute and major
industrialists. The meeting offered a rare
occasion for those pioneers of the
European space ventures of the early
1960s to meet with their successors of the
late 1990s. Two generations of
personalities on the European space
scene could thus exchange views on their
past experiences and new ideas for
getting ESA ready for the next century.

The main issues addressed during the
Symposium were:

— The present situation of the European
space effort

— Why was a European Space Agency
born in the period 1970 — 757

— The scientific harvest

— Space as a business — The Industry

— The European Space Agency in the
wider, global context

The final Round Table discussions were
prefaced by a keynote address on the
Long-Term Space Policy Committee
(LSPC) report, titled ‘Rendezvous with the
New Millennium’, which triggered a lively
and fruitful debate on the question: ‘After
20 years of successes and some
failures..., what next?’

Many interesting ideas were exchanged
during the debate, of which the following
are but a sample:

— ESA has been very successful with its
mandatory Scientific Programme. This
programme should be protected

— ESA could do more with its Earth
Observation Programme by making it
mandatory as well.

— Ambitious missions should be
prepared for the future (return to the
Moon, for example).

— ESA's tremendous experience in
organisation and management is well
recognised, but it must be made more
widely known.

— There is a need for clarification of roles
between ESA and other European
entities, such as the European Union
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Opening Session at the European Patent Office

- A= 2D B PN

Edmund Stoiber, Minister-President
of Bavaria

From left to right: Harry C. Holloway
(Director of Life and Microgravity
Sciences, NASA), Kerstin Fredga (Director
General of the Swedish National Space
Board), Jan-Baldem Mennicken (Director
General of DARA), Silvano Casini
(Administrator, ASl), and Francois Fillon
(French Minister of Postal and Information
Technologies)

Ludwig Baumgarten (left),
Ministerial Director,

German Federal Ministry for
Education and Research

Yvan Yieff (right), Belgian
Minister for Scientific Policy
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— The European spirit of the pioneers
should be revived

— Some aspects of the ESA Convention
could be updated (e.g. the ‘fair-return’
rule)

— The future is not something that just
happens — we make it happen

The Proceedings containing all of the
papers presented at the Symposium are
in preparation (ESA SP-387) and will be
available at the end of November from
ESA Publications Division. ¢

From left to right: George van Reeth
(former ESA Director of Administration),
Sir Hermann Bondi (former ESRO
Director General) and Peter Creola (Swiss
Adviser for European Space Cooperation)

Reception in the Kaisersaal of the Munich Residenz

David Southwood (Chairman, ESA
Science Programme Committee) on left,
and Gerhard Haerendel (Director, Max
Planck Institute, Garching)

Left to right: The Reception’s host,

Otto Wiesheu (Bavarian Minister for the
Economy, Transportation and
Technology), with Karl-Egon Reuter
(Head of ESA Cabinet and Chairman of
the Symposium Organising Committee)
and Jean-Marie Luton (ESA Director
General)

163



@ bulletin 84

Leaders of Space
Agencies From Around
the World Meet

The Space Agency Forum (SAF), a group
of heads of 35 space agencies and
representatives from international space
organisations, met in Oslo, Norway, in
October to discuss space issues of
common interest.

This meeting, the group’s third, was held
in conjunction with the 46th Congress of
the International Astronautical Federation
(IAF). It was organised and chaired by
ESA. The first two meetings of SAF were
hosted by the Italian Space Agency (ASI)
in April 1993 and by the Canadian Space
Agency (CSA) in November 1993.

A total of 56 participants representing 26
countries attended the Oslo meeting
Bulgaria, Indonesia and Korea were
represented at the forum for the first time.
The International Space University and
the Brazilian Space Agency (AEB) were
admitted as new members

SAF’s role in the future

The debate during the meeting centred
on the rationale for SAF and its role in the
future. It was agreed that:

— SAF should continue as a useful and
valuable forum for the exchange of
information and views

SAF should mainly be an informal
gathering of the space agency heads,
which would allow them to discuss
freely current issues and challenges of

future space activities. Their meeting
would be followed by a more open
meeting, where other members and
observers would be invited to discuss
specific topics such as small satellite
missions or disaster warning and
mitigation.

— SAF meetings will continue to be held
in conjunction with the annual 1AF
Congress. That is because of the cost
involved and because it is not realistic
to expect that space agency heads
would be able to meet twice per year,
once for the IAF Congress and once
for SAF. Many representatives
stressed, however, that SAF should
maintain its autonomy.

The organisational aspects related to SAF
meetings, such as responsibility for the
secretariat, could not be settled
definitively. It was felt, however, that some
linkage between the host organisation
responsible for the IAF Congress and the
agency managing the SAF secretariat
would be beneficial. That issue will have
to be refined in further consultations

Space education

The delegates welcomed the basic
concept of a SAF Award that would
recognise a person or organisation’s
distinguished contribution to heightening
the public’s awareness of space activities
or to space education. Japan’s Science
and Technology Agency (STA), the
initiator of the idea, was asked to
consider assuming the secretariat for the
award. Recognising SAF's role in space
education, the delegates also decided to
revive the Focus Group on Space

Education, for which CNES has offered to
take the lead

Reports from other organisations

Various space-related organisations
reported on their activities. The
Inter-Agency Consultative Group (IACG)
for space science, which groups together
ESA, Russia’s IKI, ISAS, and NASA, gave
an overview of its activities. The IACG was
established in 1981 to coordinate the
various missions to comet Halley in 1986
Since then, the theme for cooperation has
been 'Solar-Terrestrial Science’

The Committee on Earth Observation
Satellites (CEOS) reported on some of its
achievements, including the CEOS
Yearbook, published in July, which
describes all spaceborne
Earth-observation missions and their
applications. The International Academy
of Astronautics (IAA) also announced the
completion of a multilingual dictionary,
containing 2500 terms in 14 languages,
which will also be available on CD-ROM
in six months

Next meeting

The participants will meet again for SAF 4
during the 1996 IAF Congress which will
be held in Beijing S

Some of the SAF 3 participants.

From left to right: K.-U. Schrogl and

J.-B. Mennicken (DARA), M .H. Farrow
(Australian Space Office), and G. Thomas
and D. Leadbeater (British National Space
Centre).
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Météosat est mort!
Vive Météosat!

Depuis bientot deux décennies, les
téléspectateurs européens ont I'habitude
de voir tous les soirs, sur leur écran de
télévision, les images Météosat qui leur
annoncent le temps qu’il fera demain. Or
le programme Méteosat opérationnel de
’Agence spatiale européenne va
s’achever ces jours-Ci.

disparu, renait déja de ses cendres sous
la forme des programmes de transition et
de ‘'seconde génération’ qui permettront
a la météorologie spatiale européenne
d’entrer de plain-pied dans le troisiéme
millenaire.

A l'occasion de la cldture officielle du
programme Météosat opérationnel de
'ESA, il convient de rappeler
succinctement les principales étapes d'un

programme qu’on peut qualifier

Qu’adviendra-t-il ensuite? Serons-nous d’exemplaire et qui, en 18 années de
désormais privés de nos bulletins météo bons et loyaux services, a fourni a
quotidiens? I'Europe et au monde — & raison d'un jeu

de trois images (infrarouge, visible et
Qu'on se rassure! Le 30 novembre 1995 vapeur d'eau) toutes les demi-heures —
verra certes la fin du programme pas loin d'un million d'images du disque
Météosat operationel tel qu’il avait été terrestre ... ¢
défini au sein de I'Agence, mais
I'exploitation des deux satellites restants

se poursuivra, par les soins de
I’organisation Eumetsat. Et, tel le phénix, The first image taken by each satellite in
ce programme Météosat, a peine the series, Meteosat-1 through -6

Meteosat Programme Milestones
® 1968 First European Studies on Space Meteorology

Pre-Operational Programme

® Dec. 1971 Adoption by ESRO Council of the Meteosat Pre-operational
Programme, with 8 participating countries: B, DK, F, D, |, S,
CH, GB.

® 1975 Memorandum on Meteosat Operations signed by ESA and
participating countries (further extended from 1980 to Nov.
1983)

23 Nov. 1977 Launch of Meteosat-1 (de-activated in Oct. 84)
® 19 June 1981 Launch of Meteosat-2 (de-activated in Dec. 91)

® May 1983 Creation of Eumetsat, responsible for European space
meteorology systems

® 15 June 1988 Launch of P2 (Meteosat-3, de-activated in Nov. 95)

Meteosat Operational Programme (MOP)

March 1983  Approval of MOP

6 March 1989 Launch of MOP-1 (Meteosat-4, de-activated in Nov. 95)

2 March 1991 Launch of MOP-2 (Meteosat-5, expected end-of-life in 1997)*
20 Nov. 1993 Launch MOP-3 (Meteosat-6, expected end-of-life in 2001)*

30 Nov. 1995 Formal closing of the MOP
* Eumetsat to take over the exploitation of MOP-2 and MOP-3

Meteosat Transition Programme (MTP)

® Mid-1997 Launch of MTP (Meteosat-7)

Meteosat Second Generation (MSG)

® June 1994 Programme approved
® 2000 First launch

AT 15T IMAGE
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Ariane-5 Launch
Schedule Revised

Following a number of disruptions and
taking into account the outstanding
qualification tests, the schedule leading
up to the first flight of Ariane-5, the new
Ariane launcher, has been modified: the
start of the launch campaign is now
planned for early February 1996, with the
first demonstration flight (called 501)
expected 1o take place in late April and
the 502 flight in September.

The launcher’s main cryotechnic system
has been undergoing testing in Kourou,
French Guiana, for the past year. The
tests were to have been completed in the
third quarter of 1995 with the qualification
of the sub-assembly. Although there have
been many positive results, it has not
been possible to achieve some of the
objectives set and a number of
malfunctions have disrupted the tests,
mainly as a result of problems
encountered with the operation of the
ground facilities.

Another incident on 1 September
affected the actuator system of the
Vulcain cryotechnic engine. An
investigation showed that the fault lies in
the high-pressure oil distribution system,
which was subject to a ‘water-hammer
effect’. Measures were taken to reinforce
the circuit. Repair work on the Vulcain
has been completed. Leaks identified in
liquid hydrogen and hydrogen pipes on
the cryotechnic stage have also been
repaired.

An overall verification test without firing
was successfully carried out in October to
validate the repairs made to the stage
and to verify the proper operation of the
ground facilities and associated software.
That test was followed by a long-duration
firing test of the main cryotechnic stage.
The test was flawless; the firing duration
was 613 seconds.

Four further firing tests, leading to the
formal gualification of the main
cryotechnic stage, are planned. The next
one, a night test, is scheduled for

7 November. ¢

166

SAX Undergoes Final
Tests

The protoflight unit of SAX, the X-ray
Astronomy Satellite being built for the
ltalian space agency ASI arrived at
ESTEC's Test Centre in Noordwijk, The
Netherlands, in August. It is undergoing
its final series of tests before shipment to
Cape Canaveral. It is planned to be
launched on an Atlas Centaur launcher in
April 1996.

The scientific spacecraft will study
galactic and extragalactic X-ray sources.
It will act as a bridge between the second
generation of X-ray satellites, which
includes ESA’s earlier Exosat, and the
third-generation, which includes NASA's
Advanced X-ray Astrophysics Facility
(AXAF) and ESA's X-ray Multi-Mirror
(XMM) missions. SAX has a minimum
lifetime of 26 months, but it is expected to
be active for two years longer.

This Italian satellite is being developed by
ASl in collaboration with NIVR, the Dutch
Agency for Aerospace Programmes. The
main contractor is Alenia Spazio. ¢

The protoflight model of SAX, the ltalian
space agency ASI’s X-ray Astronomy
Satellite, undergoing final testing in
ESTEC's Test Centre, in The Netherlands

ISU Students Look at
Polar Regions &
the Year 2020

The International Space University (ISU)
held its eighth summer session this past
summer at the Royal Institute of
Technology in Stockholm, Sweden. A total
of 106 students from 27 countries
participated in the intensive 10-week
programme. Each year, ESA sponsors a
group of young professionals or graduate
students to attend. This year, the group
included three ESA staff members: Cessi
Blacker and Maria Del Mar Lopez from
ESTEC, and Johann Oberlechner from
ESA headquarters.

The curriculum

The ISU summer sessions provide
participants with a broader knowledge of
all aspects of space activity. Lecture
topics range from science and
engineering to medical, legal and
humanitarian issues.

The curriculum has three components:
core lectures, which give all students a
common base of knowledge of space

policies, activities and technologies;

specialised lectures, which provide
current information on major research
issues in a participant’s field of study; and
design projects, which provide
participants with the opportunity to
exercise the skills and knowledge
acquired at ISU.

The design projects

Through the design projects, the students
gain a better understanding of the
complex combination of technical and
non-technical issues that influence space
activities, particularly when international
cooperation is involved. Another aim is to
stimulate the space community’s interest
in the chosen fields. That has been
achieved in the past: several previous
design projects are now at various stages
of implementation

This year, two design projects were
undertaken: ‘Vision 2020' and ‘Earth’s
Polar Regions’.

Participants in the ‘Vision 2020 project
produced a vision of world space
activities in the year 2020, A different
‘planning’ technique was used: the
desired future was first defined and then,
working backwards in time, the sequence
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of events needed to reach this future was
established. The study looked at four
main areas: guality of life, access to
space, global cooperation and human
expansion into the solar system. The
vision that developed focussed strongly
on the benefits of space activities to
humanity, and may indicate that the new
generation of space professionals brings
a different outlook to the field of space

The ‘Earth’s Polar Regions’ project
focussed on the observation, protection
and use of these important but less used
parts of the planet, Solutions to improve
measurements of ozone, ice thickness,
phytoplankton, and solar-terrestrial
interactions (‘space weather') using
satellites and other space technology
were proposed. The potential for shipping
in the Northern Sea Route was
investigated, and the establishment of an
Antarctic observatory was recommended.

Other activities

Events outside the scheduled curriculum
form an integral part of the ISU
experience. The Swedish hosts arranged
a field trip to Kiruna, above the Polar
Circle, to visit the many Swedish centres
for space activities that are located there,
including the Esrange launch facilities, the
Satellitbild centre for remote sensing, the
Swedish Institute for Space Physics, and
the ESA ground station facilities.

Upcoming ISU activities

ISU will hold its first symposium on 5—7
February 1996 in Strasbourg. The theme
will be ‘Space of Service to Humanity:
Preserving Earth and Improving Life’.
Successful space programmes that
contribute to satisfying one or more basic
human needs will be examined. The
meeting is co-sponsored by the
Committee on Earth Observation Satel-
lites (CEQS), the IEEE, and the United
Nations Office for Outer Space Affairs.

The next ISU summer session will be held
in Vienna during the summer of 1996.

For more information on ISU activities,
contact:

International Space University

Parc d'Innovation

Boulevard Gonthier d’Andernach
67400 llkirch

France

Tel: (31) 88.65.54.30 ¢

Participants in this summer’s ISU session in Stockholm

Students ‘Plan’ Mission
to the Moon

Thirty undergraduate students from all
over Europe gathered recently at a
workshop organised by Euroavia, the
European Association of Aerospace
Students, and ESA's ESTEC. During the
intensive 2V2-week meeting, the students
undertook a feasibility study for a fictional
lunar satellite

‘Working together on an international level
requires tolerance and mutual
understanding’, stated Euroavia’s Aron
Lentsch, ‘those are skKills that can be
learned — especially as a student..

This was thus the purpose of the
workshop. It reflects Euroavia’s major
objective: to look beyond corporate and
national interests and provide a forum for

international exchange and educational
opportunities that cannot be found at
universities

Although the technical solution proposed
at the end of the workshop was
interesting, the students’ approach to the
project was also notable — the students
successfully put into practice some
aspects of a new and promising
organisational concept known as the
‘virtual company’. Using this method, a
team of system engineers from different
organisations is assembled for a limited
period to define a project. Each engineer
represents a separate interest and is
supported by specialists at their home
site through electronic means —
computer networks, telephone and fax.
The students also each represented a
specific system and were able to draw
upon the knowledge and experience of
ESTEC staff, members of the European
space industry and former workshop
participants.

Eleven countries represented

The workshop participants had been
selected through a competition based on
an essay that each one had submitted on
the space-related topic of their choice
The judges were representatives from
industry, universities and ESTEC. The
participants came from 11 countries
including many European countries as
well as Hungary, Romania and Israel

Students at work during the recent
Euroavia workshop
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A satellite to support the LEDA mission
The students were given their task, to
prepare a mission proposal for a small
satellite that would support the LEDA
(Lunar European Demonstration
Approach) mission, ESA’s study of a lunar
mission to the South Pole of the Moon in
the 2001 — 2002 timeframe (described in
ESA Bulletin No. 82, May 1995). The
satellite should render the LEDA mission
more beneficial and reliable, with the only
additional cost being that of a small
satellite mission. The satellite should have
two functions: to assist in finding a
suitable landing site for LEDA before the
LEDA launch, and to provide a communi-
cations-relay function that the LEDA rover
could use when it is out of sight of the
ground stations and of the rover.

Given that task, the students were then
left to structure themselves and their time
as they wished in order to complete the
work. They found the cooperation offered
by the space professionals particularly
beneficial, and the process of making

trade-offs between the sub-systems of the
satellite to achieve the common aims of
the mission, difficult but educational.

Fourth Euroavia workshop organised
This is the fourth such workshop that
Euroavia has organised. It was
co-sponsored by ESA and the
Commission of the European Union, with
contributions from aerospace companies

Euroavia was founded in the late 1950s
and today includes 22 local groups, with
a total of about 1000 members spread
over many European countries. It is
involved in a number of educational and
cultural activities and publishes a
quarterly newsletter, Euroavia News

For more information about Euroavia,
contact:

Aron Lentsch (Euroavia)
E-mail: alentsch@ecx.tuwien.ac.at

Dieter Kassing (ESA/ESTEC)
E-mail: dkassing@estec.esa.nl ¢

EuroMir Mission
Extended

ESA astronaut, Thomas Reiter, soon to
become the non-Russian astronaut to
have spent the longest time in space (135
days), will be staying even longer. ESA
and RSC Energia have agreed to prolong
the EuroMir 95 mission, which is currently
underway with the ESA astronaut on
board, by 45 days. Reiter will now return
on 29 February 1996. The extension will
allow RSC Energia to make full use of the
six-month lifetime of its transport vehicle,
the Soyuz TM, rather than sending it after
4 5 months as the EuroMir mission called
for, while ESA will be able to carry out
additional scientific research. Thomas
Reiter and one of his fellow Russian
astronauts, will also make a second
spacewalk during the mission extension.

The mission extension had been
discussed with the crew before the
launch, The astronauts reacted positively
when they received the confirmation

The crew is now preparing to receive
house guests: the five-man crew of the
Space Shuttle Atlantis is due to dock with
Mir in mid-November. It will be the first
contact that the Mir crew has had with
others since they bade farewell to the
previous Mir crew on 11 September.
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The two crews will work together for three
days. This will be a preview of the new
space station era: for the first time,
American, Canadian (one of the Atlantis
crew members is a Canadian), European
and Russian astronauts will be working
together aboard the same spacecraft.
They represent the partners which, along
with Japan, are building the International
Space Station.

The main goal of the Shuttle docking is to
attach a special adapter for docking with
Mir's Kristall module, which will be used
by all visiting Shuttles in the future. The
astronauts will also be bringing fresh food
for the Mir crew — including steak,
vegetables and even ice cream — and
will be returning to Earth with 20 kilos of
EuroMir experiment results

RSC Energia has agreed to provide an
additional ‘upload’ of consumables that
are required to allow ESA’s scientific
programme to continue during the
mission extension. They will be carried
aboard a Progress M cargo vehicle
scheduled to be launched in
mid-December. ¢

First ESA Astronaut
Walk in Space

“Greetings from 400 km above the Earth
... The view is magnificent ....”

Those were the words of ESA astronaut
Thomas Reiter as he began his first Extra
Vehicular Activity (EVA) or ‘spacewalk’ on
20 October. Although it is not a first for
Europe, it was the first EVA made by an
ESA astronaut (a French astronaut took
the first European spacewalk outside Mir
in 1988)

During the six-hour session, Thomas
Reiter and Russian cosmonaut Sergei
Avdeev successfully installed experiments
in the European Science Exposure
Facility, the astrophysics and space
environment payload mounted on the
exterior of the Spektr module, and
changed cartridges on a nearby Russian
experiment.

A second EVA is now scheduled for the
beginning of February ¢

The EuroMir crew going onboard.
Thomas Reiter is second from bottom
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At the ESA Authorised training centre HIGHBURY COLLEGE, "1 1 Ul PR S

In accordance with the requirements of the ESA Specification,
PSS-01-748, the following ESA certified courses are available:

EO1 Hand soldering to PSS-01-708
EO2 Inspection to PSS-01-708
EO3 Assembly of RF cables to PSS-01-718
EO4 Repair of PCB assemblies to PSS-01-728
EO5 Surface mount assembly to PSS-01-738

EO6 Crimping and Wire wrapping to  P§5-01-726
and PSS-01-730

Re-certification courses are provided for all the
above subjects.

For further details of dates for courses, on-site
arrangements and other services please contact the
centre secretary:

ZILLAH GREEN

Highbury College

The Technology Centre

Portsmouth, Hampshire, PO6 2SA, England

Telephone: 44 (0) 705 283279 esa
Fux: 44 (0) 705 381 5‘3 ':'eumpean space agengy

agence spatiale suropéenne:

Success in Space —
It Begins on the Ground

For IABG, one of the ESA-coordinated test 1 Four CLUSTER sateliites

in lest preparation hail.
centres for European space industry, success 2 ‘SSUOrCfeOy tSe/\;’tdwiﬂg modal
in space is the result of hard work on the 3 180 being prepared for

space simulation lest
ground. On the basis of tests and analyses,
we can exactly show the weak points in For further information contact:
technical components and complex systems, Phone (49) 89 60 88-3596
making a major contribution to minimizing Fax  (49) 89 6088-3903
failures and increasing operational efficiency.

IABG

Since 1970, we have contributed to the Industrieanlagen-
success of many projects, such as ARIANE Betriebsgesellschaft mbH
or SPACELAB, and satellites as e g. HEOS, Einsteinstr 20
ULYSSES and CLUSTER D-85521 Ottobrunn/Munich

[ ]
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Focus Earth

Toulouse and Its Surroundings

J. Lichtenegger & G. Calabresi
ERS Data Utilisation Section, ESRIN, Frascati, Italy

This  multi-temporal  Synthetic Aperture Radar (SAR) image of
Toulouse, in southwest France, is a composite of three separate ERS
Images:

— an ERS-1 image taken on 15 January 1993, displayed in red
— an ERS-1 image taken on 28 May 1995, displayed in blue, and
— an ERS-2 image taken on 7 August 1995, displayed in green.

The scene covers an area of 70 km by 70 km. Near its centre is an
agglomeration of bright spots, increasing in density towards the
centre; they are representative of the city of Toulouse’s degree of
urbanisation.

ERS SAR imagery has proved to be very useful also for
geomorphological mapping, with morphology being far better
delineated than in images derived from traditional vertically observing
optical sensors. The courses of the large valleys, which indicate a
gentle gradient with meandering rivers, are clearly apparent.
Surprisingly, the valley fringes are often marked by subtle but quite
visible bright lines. They indicate some 5-20 m high steps in an
otherwise flat landscape. To the west of the Garonne River, up to three
such parallel bright lines can be observed, which mark the limits of
alluvial terraces belonging to old, no longer active fluvial plains.

The landscape between the main valleys is gently undulating, rarely
exceeding 400 m in elevation. Man-made structures - mainly
buildings — appear as bright points, forming bright patches in the
case of villages and towns. Industrial complexes in and around
Toulouse itself are identified by larger bright spots, e.g. just south of
the city centre, along the northern access and the ‘Ateliers
Aéronautiques’, just south of the main Toulouse-Blagnac airport.

To the west of Toulouse, the forest of Bouconne appears in darker
grey. The bright spot near the top centre is Grenade, whilst in the Save
Valley, west of Toulouse, the town of Llsle Jourdain is visible

The colours in the image reflect changes in the structure (vegetation,
etc.) or humidity of the ground. The uniform green aspect throughout
can be explained by a day of rainy weather preceding the data
acquisition of 7 August 1995. Wet vegetation and soil cause a higher
return signal than on the other dates. The reddish colour is
contributed by the January acquisition. Since the valleys are more
affected by higher backscatter, it might be interesting to study the
occurrence of local frost. The light blue (cyan) fields indicate a densely
grown crop on both the May and August 1995 imaging dates, such as
sunflowers, corn and another late crop. (3
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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 at the back of this issue.

Au-dela
de la Ierre

esa
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ESA Special Publications

Proceedings of the 12th ESA Symposium on
European Rocket and Balloon Programmes
and Related Research

29 May — 1 June 1995, Lillehammer, Norway
(Ed. B. Kaldeich-Schirmann)

ESA SP-370, 100 DFL

Proceedings of the AIAA/ESA Workshop on
International Cooperation in Satellite
Communications

27 — 29 March 1995, ESTEC, Noordwijk,
The Netherlands

(Ed. W. Brandon & C. Mattok)

ESA SP-372, 80 DFL

Proceedings of the Sixth European Space
Mechanisms & Tribology Symposium

4 -6 October 1995, Zurich, Switzerland
(Ed. B. Burke)

ESA SP-374, 100 DFL

Proceedings of the Fourth SOHO Workshop
— Helioseismology (Vol. 1 & 2)

2-6 April 1995, Pacific Grove, California, USA
(Ed. B. Battrick)

ESA SP-376, 100 DFL for two volumes

Proceedings of the Future Possibilities for
Astrometry in Space Workshop

19-21 June 1995, Cambridge, UK

(Ed. T.-D. Guyenne)

ESA SP-379, 80 DFL

SAR Ocean Feature Catalogue
J A Johannessen et al (Ed W.R. Burke)
SP-1174, 50 DFL

Global Ozone Monitoring Experiment
(GOME) User Manual

(Ed. F. Bednarz)

SP-1182, 60 DFL

Satellite Radar in Agriculture — Experience
with ERS-1

(Ed T.-D. Guyenne)

SP-1185, 70 DFL
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ALAAESA Workibiog o
International
Cooperation in
Satellite

| Communications

Rendezvous with the New Millennium —
The Report of ESA's Long-Term Space Policy
Committee

(available in English, French and German)

(Ed. B. Battrick)

ESA SP-1187, 35 DFL

IUE - ULDA Access Guide No. 6:
International Ultraviolet Explorer — Uniform
Low Dispersion Archive, Supernovae

E. Cappellaro, M. Turatto & J. Fernley

(Ed. W.R. Burke)

ESA SP-1189, 70 DFL

Space 2020 — Round Table Synthesis
Report

A Alzei, K. Pseiner & D. Raitt (Ed. B Battrick)
ESA SP-1192, 35 DFL

microgravity news
from esa
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ESA Brochures

Au-dela de la Terre
N. Calder (Ed. T.-D. Guyenne)
ESA BR-112F, 35 DFL

The ESA Programmes / Les Programmes de
I’ESA (available in English and French)

(Eds. B. Battrick, D. Guyenne & B. Kaldeich)
ESA BR-114, No charge

ESA Scientific and Technical
Memoranda/Reports

Physical Modelling of Site Diversity and Its
Application to 20/30 GHz Earth Stations

A. Bosisio et al (Ed. W.R. Burke)

ESA STM-255, 35 DFL

OREX Thermal-Structural System
Development

J. Persson & T. Yoshinaka (Ed, W.R. Burke)
ESA STR-238, 35 DFL

§P 1184

Satellite Radar in Agriculture
Experience with ERS-1

- N
e e STy

ESA Newsletters

Earth Observation Quarterly, No. 49 (English)
(Ed T-D. Guyenne)
No charge

European Centre for Space Law (ECSL)
News, No. 15

(Ed. T.-D. Guyenne)

No charge

Microgravity News, Vol. 8 No. 2
(Ed. B. Kaldeich-Schirmann)
No charge

Preparing for the Future, Vol. 5 No. 3
(on ESA’s technology R&D)
(Ed. M Perry)

No charge (g

earth ob n quarterly

mutpoenlongy - Rasthned - remole ssiising - solid earlh - fulure programmes

Ng. 48 — Saptember 1205

Rice Mapping and Crop Growth Monitoring
An EAS/SAR Demonsiration Project

SP-1162
Chobiabrr 10103

Round Table Synthesis Report

ESA Publications via Internet i

Selected ESA publications are now
available via an ESA Publications
Division ‘home page', on a server run by
the Agency's Information Retrieval
Services Division —  Exploitation
Department, at ESRIN in Frascati, ltaly.

The address of the host is:
http://esapub.esrin.esa.it/esapub.htm|

Further information can be obtained from
the RS Help Desk at ESRIN:

Telephone:  +39.6.94180300
E-mail: irshelp@mail.esrin.esa.it (Internet)
or irshelp@esrin bitnet

ESA STM-255
June 1995

Physical modelling of site
diversity and its application
to 20/30. GHz Earth stations

A Bosisio C Capsoni 8 A Paraboni
Politecnico di Milano

GE Corazza & F Vatalaro
Unversita di Roma Tor Vergala

E vassallo

European Space Gperations Centre
Darmstadt. Germany

Lesa
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GEC

TECHNOLOGIN

GECI INTERNATIONAL

urgently requires
for long term overseas contracts

Space/Satellite Engineers

in the following disciplines:

Project Management
Stress analysis
AOCS
AIT
EMC/EMI
Power Supply
Mechanical/Mechanisms
Propuision
Thermal
Payload
Telecommunication
Antenna
EGSE/MGSE
Electrical

Please send your CV to:

Geci International
40, Boulevard Henri Sellier
92156 Suresnes cédex - France
or fax: +33 146 97 80 50
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Publications Available from ESA Publications Division

Publication Number of Scope/Contents Price Source
issues per year
Periodicals
ESA Bulletin 4 ESA's primary magazine Free of charge ESA Publications Division, c/o ESTEC.
2200 AG Noordwijk, The Netherlands
Earth Observation Quarterly 4 Remote-sensing news
ECSL News 4 News from the European Centre for
Space Law (under the auspices of ESA)
Reaching for the Skies 4 ESA's Space Transportation Systems news
Microgravity News 3 Microgravity Programme news
Preparing for the Future 4 Technology Programme news
Monographs Code
Conference Proceedings (SP-xxx) Collection of papers presented atan Pricesvary ~ ESA Publications Division, c/o ESTEC,
ESA conference 2200 AG Noordwijk, The Netherlands
Special Publications (SP-xxxx) Detailed monographs on
post-graduate level subjects
Brochures (BR-xxx) Concise summaries on
specific subjects
Scientific & Technical Reports (STR-xxx) Graduate level — reflecting ESA's
position on a given subject
Scientific & Technical Memoranda (STM-xxx) Graduate level — latest but not finalised
thinking on a given subject
Procedures, Standards & (PSS-xxx) Definitive requirements in support of
Specifications contracts
Training Manuals (TM-xxx} Series for education of users or potential

users of ESA programmes, services or

facilities
Public-relations material General literature, posters, ESA Public Relations Service
photographs, films, etc 8-10 rue Mario-Nikis

75738 Paris 15, France

All periodicals are also available via the Internet at:

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

Selected public-relations material and other ESA information is available at:

http://www.esrin.esa.it
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Order Form for ESA Publications

IMPORTANT

1. Orders must be accompanied by a Cheque or International Banker’s Draft, in Dutch Guilders, made payable to
‘ESA Publications Division'. No publications will be sent before receipt of payment.

2. Within Europe, mailing is free-of-charge. Outside Europe, airmail is free-of-charge for orders over Dfl. 110; smaller
orders are sent sea mail.

RETURN TO: FINANCE DIVISION (EFA/P)
ESTEC, POSTBUS 299

2200 AG NOORDWIJK
THE NETHERLANDS
No. of ESA Tit Price per . Total
copies reference ltle copy, Dfl. Dfl.
Total:
Discount for orders over Dfl. 110: 10% oftotal : ... ... ... ...
Total amountenclosed:. . . ........ ..

MAILING ADDRESS (Please print carefully)

METHOD OF PAYMENT (Please tick box)

() Cheque

} enclosed, made payable to ESA Publications Division.
(O International Banker’s Draft
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