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The International Heliospheric Study 

D.E. Page 
Ulysses Science Coordinator, ESA, Pasadena, USA 

The 'heliosphere' is the cavity around the 
Sun that is occupied by the Sun's 
atmosphere. Spacecraft that have travelled 
out to distances of more than 7.5 billion 
kilometres from the Sun have not yet 
encountered the heliospheric boundary, and 
the search for this frontier, where our solar 
system ends and interstellar space begins, is 
just one of the exciting challenges of the 
International Heliospheric Study. 

About a hundred years ago it was noticed 
that activity on the solar surface was 
frequently followed a few days later by 
disturbances in the Earth's magnetic field. 
Eminent scientists were unwilling to accept 
that any relationship existed between the two 
observations, because no law of physics 
could explain how the disturbances were 
communicated to Earth. Earlier this century, it 
was realised that the tails of comets looked 
as if they were being pushed away from the 
Sun in a direction that was along the line 
joining the Sun to the comet. There seemed 
to be at all times a force directed radially 
from the Sun. 

Measurements made around 1960, at the 
beginning of the space age, showed that 
there was indeed a radially directed force. 
The early spacecraft detected the solar wind, 
ever present, and consisting of protons and 
electrons flowing radially from the Sun at 
speeds of around 450 km/so Since the wind 
is radial , it is necessary to travel through 
solar. latitude and measure in-situ if we are to 
sample the solar atmosphere originating in 
the various latitudinal regions of the Sun . 

The solar wind , because it is a nearly perfect 
conductor of electricity, carries with it the 
magnetic field with which it started near the 
Sun. It is presumed that this wind and 
magnetic-field regime extends out into space 
to a position where the pressure it can exert 
is counter-balanced by the pressure of the 
local interstellar medium with its own gas and 
magnetic-field regime. The position of 
pressure balance may vary with time as the 

solar wind changes in intensity, and there 
may be interesting shock-wave features 
where the solar wind changes from being 
supersonic, as it is at the Earth, to subsonic 
as it slows down near the heliospheric 
boundary. 

For almost 30 years it has been known that 
the intensity of the cosmic radiation penet­
rating the solar system decreases as solar 
activity increases and the solar wind blows 
harder. A simple explanation would be that 
the size of the heliosphere increases at these 
times, presenting a greater barrier to the 
incoming radiation. However, more detailed 
study shows that, if we apply what we have 
learned so far about the solar wind from 
spacecraft measurements, and if we make 
reasonable guesses about the position of the 
heliospheric boundary, we still cannot explain 
many features of cosmic-ray behaviour. 

A deficiency of spacecraft measurements to 
date is that they have been made in , or 



close to, the ecliptic plane, and are therefore 
almost certainly not representative of other 
regions of the heliosphere. The ecliptic plane 
is that plane in which the Earth orbits the 
Sun. Spacecraft launched in past years have 
taken advantage of the Earth's orbital velocity 
and of its west-to-east spin motion. To get 
into a trajectory perpendicular to the ecliptic 
plane required more energy than launch 
vehicles could supply. However, just as it 
would make little sense to study the Earth 's 
atmosphere from the equator only, so too it 
makes little sense to try and understand the 
Sun's atmosphere using only unrepresent­
ative measurements made at its equator. 
(The Sun's equator is offset by only 7° from 
the ecliptic plane) . 

The Ulysses mission - originally called the 
'Out-of-Ecliptic' mission - was therefore 
proposed years ago to broaden our 
knowledge by exploring through the whole 
range of helio-Iatitudes. The energy now 
available from a NASA Shuttle launch, 
assisted by a pull from the gravity of the 
giant planet Jupiter, will make it possible to 
place the Ulysses spacecraft into an orbit 
perpendicular to the ecliptic, so that the solar 
atmosphere and the arriving cosmic radiation 
can be studied together at all helio-Iatitudes. 

This new opportunity for solar-atmosphere 
and cosmic-ray exploration was of great 
interest not only to the ESA and NASA 
scientists directly involved, but also the world­
wide scientific community. Consequently in 
1982, at its meeting in Ottawa, COSPAR 

the international heliospheric study 

approved a co-ordination effort called the 
'International Heliospheric Study', so that 
interested parties could inform and guide 
each other in a study of the heliosphere. 
COSPAR - the Committee on Space 
Research established by the International 
Council of Scientific Unions - is a truly 
world-wide scientific organisation and is not 
limited to countries with spaceflight 
capabilities of their own . 

As originally foreseen , the International 
Heliospheric Study was to be centred around 
Ulysses and was to bring in related measure­
ments from spacecraft in the ecliptic plane 
and from solar observatories and various 
ground-based facilities. When the Ulysses 
launch date had to be slipped due to NASA's 
diffulties, COSPAR decided to start the Study 
in any case in 1986 in order to take 
maximum advantage of the fortuitous 
constellation of the Pioneer-10 and 11 and 
Voyager-1 and 2 spacecraft, which had 
originally been launched by NASA in the late 
1970s to study the planets. 

With their planetary missions behind them , 
these spacecraft are now headed towards 
the heliospheric boundary (Fig. 1). It is 
unlikely that such a configuration of 
spacecraft will be available again in the 
heliosphere for many decades. Together with 
Ulysses, exploring the high latitudes for the 
first time, these spacecraft in the distant 
heliosphere present us with the marvellous 
opportunity, in the early 1990s, of making 
major advances in understanding the three­
dimensional solar atmosphere and how the 
cosmic radiation makes its way through it to 
us on Earth. 

The COSPAR Task Group on the International 
Heliospheric Study, charged with organising 
scientific meetings and information exchange, 
has as its members: w.1. Axford (Germany), 
RV Bhonsle (India), S. Grzedzielski (Poland), 
K.I. Gringauz (USSR), M. Oda (Japan) , 
E.J. Smith (USA) , E.C. Stone (USA) , 
K.-P Wenzel (ESA) , and D.E. Page (ESA/JPL, 
Chairman). 

An IHS newsletter is issued from time to time 
and symposia have been held in Moscow 
(August 1987), San Francisco (December 
1987), Helsinki (July 1988) and Warsaw 
(September 1989). Further plans include a 
symposium during the 1992 COSPAR 
meeting in Washington DC, and the 1993 
ESLAB Symposium, which will be based on 
the Ulysses results available at that time. e Figure 1. The Pioneer and 

Voyager spacecraft in the 
heliosphere 
(Courtesy of E.C. Stone) 
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In brief 

Giotto - the First-ever 
Controlled Earth Swing-by 
of an Interplanetary 
Space Probe 

On 2 July Giotto passed within 
22 731 .1 km of the Earth and the 
mission-control team at ESOC in 
Darmstadt were standing by to use this 
closest approach to perform a gravity­
assist manoeuvre to swing Giotto on 
towards its new target, comet Grigg­
Skjellerup. (To understand a gravity-assist 
manoeuvre, imagine you are running 
along a corridor and , as you turn the 
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A Successful Flight for 
Ariane V37 

On the night of 24/25 April , 25 minutes 
after midnight European time (22 h 
25 min UT). Ariane Flight 37 lifted off 
smoothly from the ELA-2 launch pad in 
Kourou , French Guiana at the very 
beginning of the launch window. The 
Ariane 44L launch vehicle , equipped 
with four liquid strap-on (PAL) boosters, 
used the SPELDA dual-launch system to 
carry its two passengers, France 's TDF-2 
and Germany's DFS Kopernikus 2. After 
a smooth flight, the two satellites were 
correctly released into Geostationary 
Transfer Orbit (GTO). 

New Chairman of the ESA 
Council 

At the ESA Council meeting of 27 June, 
Delegates unanimously elected Pro!. 
Francesco Carassa as their new 
chairman . Pro!. Carassa succeeds 
Mr Henrik Grage of Denmark and will 
chair the Council for a period of two 
years from 1 July 1990. 

Pro!. Carassa, born in 1922, is of Italian 
nationality. He graduated in electrical 
engineering from the Politecnico di 
Torino in 1946. From 1947 to 1962 he 
worked at the Central Radio Laboratory 
of the Magneti Marelli Co., becoming 
director of the Laboratory in 1955. In 
1962 he left industry to become 
Professor of Electrical Communication at 
the Politecnico di Milano, where he 
founded the 'Centro di Studio per le 
Telecomunicazioni Spaziali ' of the Italian 
National Research Council . 

corner , you grab the bannister and 
swing around it, increasing your 
momentum.) 

Although the gravity-assist technique is 
not new, this was the first time that the 
Earth 's gravitational force has ever been 
exploited in this way. The technique itself 
has been used many times before, e.g. 
the Mariner 10 mission to Venus and 
Mercury in 1974, and by Voyager , which 
swung by Jupiter, accelerating on 
towards Saturn . Jupiter will also be used 
to swing the ESA/NASA Ulysses 
spacecraft out of the ecliptic plane and 
over the poles of the Sun. 

TDF-2 is a three-axis-stabilised five­
channel direct broadcasting satellite built 
by the Eurosatellite Consortium for 
Telediffusion de France, the second 
satellite of a two-part system. Its final 
location will be at 10° West. 

DFS Kopernikus 2 is a three-axis­
stabilised 11 -channel multipurpose 
telecommunication satellite built by the 
German R-DFS Consortium for the 
Deutsche Bundespost Telekom. It will 
operate at 28.5° East. ~ 

In 1967 Pro!. Carassa proposed an 
experiment which was to become the 
Sirio satellite , launched in August 1977. 
Over a period of five years Sirio acquired 
data on rain attenuation distributions, 
depolarisation , joint attenuation 
distributions, variation of attenuation 
statistics with frequency and from 
location to location etc. 

From 1969 to 1972 Prof. Carassa was 
rector of the Politecnico di Milano. He is 
currently President of the Scientific 
Council of the 'Centro di Studio per le 
Telecomunicazioni Spaziali ', President of 
the 'Centro Studi e Laboratori 
Telecomunicazioni ' (CSELI) , President of 
the ' Istituto I nternazionale delle 
Comunicazioni ', Member of the 
'Consiglio Superiore delle Poste, delle 
Telecomunicazioni e dell 'Automazione' 
and Chairman of ESA's Telecom­
munications Advisory Committee. He has 
been President of Italtel and is now 
Honorary President. 

Giotto is currently speeding on towards 
its new target, and has now (23 July) 
been put into hibernation mode until May 
1992, when it will be reactivated ready 
for its new encounter on 10 July of that 
year . 

Recommendation by the GEM 
Payload Review Group 
After extensive checking of the 
spacecraft and its payload , the GEM 
project submitted its report on 29 May to 
the Giotto Extended Mission (GEM) 
Payload Review Group, established to 
assess the scientific validity of extension 
of the Giotto mission . In spite of the loss 



of the imaging capability of the Giotto 
camera, the Group concluded that there 
are strong scientific reasons for 
proceeding with the Giotto Extended 
Mission , namely: 

Comet Grigg-Skiellerup's orbit 

- The dust distribution will be derived 
for a comet whose dust 
characteristics are very different from 
those recorded by the same 
instrument at comet Halley_ In 

GiOttO 
is coming back 

to Earth! 

\ 

GIOTIO's launch: July 2nd, ;9~;90 
GIOTIO's swing-By -. July 2nd, 

rth swing-by 01 an interplanetary 
Thelirst-ever controlled Ea 

space probe. 
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Go-ahead for ERS-2 and 
POEM-1 

ERS-2 
It was announced at the ESA Council 
Meeting of 27/28 June that subscriptions 
from Participating States have now 
reached the level required to start the 
ERS-2 programme. Building of the 
second ERS satellite can now begin in 
ernest, ready for a launch in 1994. 

The main objective of the ERS-2 
programme is to provide continuity of 
Earth observation for the science and 
applications communities worldwide , 
following on from ERS-1 . The aim is to 
increase the capacity of the Participating 
States to exploit both management of our 
planet's resources and the monitoring of 
its environment and climate. ERS-2. will 
also continue to provide the data needed 
to increase scientific understanding of 
the role of oceans and ice in determining 
the global climate. The inclusion of the 
Global Ozone Monitoring Experiment 
(GOME) in the ERS-2 instrument 

complement will provide valuable insights 
into the ozone problem. 

The ERS-2 programme comprises: 
- The procurement of a second flight 

satellite and associated hardware, 
both of which will be as far as 
possible identical to ERS-1 and utilise 
the designs and skills developed 
under the ERS-1 programme. Apart 
from the inclusion of GOME, 
deviations from ERS-1 are only 
foreseen in the case of obsolete 
components, and for improving the 
geographical distribution of the work 
within the Participating States without 
increasing the cost. 

- The maintenance and upgrading of 
the ESA ERS-1 ground segment for 
use by ERS-2. 

- Launch of ERS-2 by Ariane-4 and the 
subsequent commissioning of ERS-2 
in orbit. 

- Exploitation of the ERS-2 system, 
comprising both space and ground 
segment, for a baseline period of two 
years. 

in brief 

conjunction with a ground-based 
observation programme, these results 
should yield significant new 
information on the gas-to-dust ratio in 

a less active cometary environment. 
- The dust measurements will also have 

important progammatic use in future 
European and international space 
programmes - both CRAF and 
Rosetta require engineering models of 
the cometary dust environment. 

- The complement of magnetic-field 
and charged-particle instruments still 
operating will make a major 
contribution to cometary plasma 
science and to the study of solar 
wind - cometary interactions. The 
contrast with comet Halley will be 
particularly interesting because comet 
Grigg-Skjellerup is less active. The 
working instrumentation carried by the 
GEM spacecraft is superior to that 
aboard NASA's International 
Cometary Explorer for its encounter 
with comet Giacobini-Zinner, in 
particular in permitting the direct 
detection of pick-up ions. 

The Group's recommendation to 
undertake the GEM mission as an 
optional programme was endorsed by 
ESA's Science Programme Committee 
(SPC) at its meeting on 12/13 June. ~ 

POEM-1 
At the same meeting , the ESA Council 
unanimously adopted a Resolution 
initiating the first European Polar Orbit 
Earth Observation Mission (POEM-1). 

The objective of the programme is to 
meet the requirement of long-term data 
continuity for scientific and operational 
observations of the Earth and its 
environment. In this context , ESA will be 
working closely with the scientific 
communities, its international partners 
and with the European Organisation for 
the Exploitation of Meteorological 
Satellites (Eumetsat) , to ensure that the 
requirements of the operational 
meteorological community are taken into 
account. 

POEM -1 will be mounted on the 
Columbus Polar Platform and is the first 
of a series of such payloads. 
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Queen Beatrix of The 
Netherlands Inaugurates 
ESTEC Test Centre 
Extension and Opens 
Noordwijk Space Expo 

On Friday 29 June 1990, two important 
events took place at ESTEC: 
- the inauguration of the extension to 

the ESTEC Test Centre 
- the formal opening of the Noordwijk 

Space Expo, a permanent space 
exhibition and Visitors' Centre, located 
on the ESTEC site. 

Her Majesty The Queen of The 
Netherlands inaugurated both facilities in 
the presence of her son, His Royal 
Highness Prince Johan Friso. The events 
were hosted , respectively, by 
Prof. Reimar Lust, Director General of 
ESA, and Dr Rudolf P Dessing, 
Chairman of the Board of the Noordwijk 
Space Expo Foundation . 

After an address of welcome from 
Prof. LUst, and an explanation of 'ESTEC 
and its Test Centre' for the assembled 
guests, from -Mr Marius Le Fevre, Director 
of ESTEC, Queen Beatrix followed her 
inauguration of the new facilities with a 
tour of each of the new units. 

The Queen, ?ccompanied by Prince 
Johan Friso, then moved on to the 
Noordwijk Space Expo, which has been 
accommodated in the southwest corner 
of the ESTEC site, on land made 
available by the Agency. There, the 
welcoming addresses were given by 
Dr Rudolf Dessing and Dr Jacobus E. 
Andriessen , the Dutch Minister for 
Economic Affairs. 

As in the ESTEC Test Facility, the Queen 
and Prince Johan Friso showed great 
interest in Europe's space activities, 
making an extended tour of the most 
prominent features of the exhibition . 
Here, a number of senior ESA staff were 
on hand to provide detailed explanations 
of the missions and purposes of the 
many ESA spacecraft and launch 
vehicles that are on show. American 
space history is represented by a model 
of the lunar module and there is an 
extensive Russian exhibit , including a 
copy of Yuri Gagarin's space suit. 

Extension to the ESTEC Test Centre 
The new extension to the Test Centre will 
prepare ESTEC for testing the new large 
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ESA space projects. It contains three 
main elements: the Large European 
Acoustic Facility (LEAF), the Compact 
Payload Test Range (CPTR), and an 
additional Test-Preparation Area. 

The Large European Acoustic Facility 

(LEAF) 
Acoustic noise tests form an integral part 
in the process of verification of space 
hardware. The qualification and 
acceptance of spacecraft and their 
payloads using acoustic-noise tests 
ensures that no damage to these 
structures will occur during the launch 
phase. The main objective of an acoustic 
test facility is the simulation of realistic 
spectral noise pressure levels, 
comparable to those generated by the 
launcher engines and by the air flow 
passing over the fairing during the 
atmospheric flight. 

The Compact Payload Test Range (CPTR) 
The radio-frequency link between a 
spacecraft and the ground or another 
spacecraft is a critical parameter that 
must be verified before launch. This is 
particularly important in the case of 
communications satellites which link 
different locations on the Earth's surface 
via the satellite itself. 

It is therefore necessary to have a facility 
in which the effects of the large 
separation between the satellite and 
ground stations can be simulated in a 
relatively small space, and interference 
from the outside world eliminated . The 
Compact Payload Test Range serves this 
role. 

A unique feature of the ESTEC CPTR is 
that it allows direct measurements of the 
satellite's Earth coverage characteristics 
or links between different ground stations 
by placing suitable transmitters and 
receivers at different locations in the focal 
plane. These can then communicate with 
each other via the satellite in a manner 
that accurately reproduces the in-orbit 
operational conditions and characterises 
the satellite's performance. 

Typically, this facility will be used for 
verifying the performance of large 
communication satellites, Earth­
observation radars and for accurate 
measurement of the radiating 
characteristics of very large antennas. 

The Test Preparation Area 
The new Test Preparation Area of 280 m2 

(cleanliness class 100000, 15 m crane 
height) will further facilitate the handling 
and preparation of large spacecraft for 
testing . 

Noordwijk Space Expo 
The Noordwijk Space Expo has a dual 
purpose: it will serve both as a 
permanent exhibition on space activities 
and as a Visitors' Centre for ESTEC itself. 
This attractive, dynamic and educational 
exhibition will be open to the public six 
days a week. It features authentic space 
hardware, large-scale models, audio­
visual presentations, lectures and guided 
tours through the 'world of space'. The 
emphasis is on European cooperation 
and achievements in the field of space 
research and development. At least 
100000 visitors are expected annually to 
the large exhibition area, covering 
1700 m2. 

More than 30 European aerospace 
companies and space-related 
organisations in the ESA Member States 
have donated funds to the Noordwijk 
Space Expo Foundation. Local 
authorities, the Province of South-Holland 
and the Dutch Ministry for Economic 
Affairs, have also provided substantial 
financial support. ~ 



ESTEC staff member Ms C. Beskow presents a bouquet to 
Her Majesty Queen Beatrix; Mr E. Classen, Head of ESTEC's 
Testing Division, looks on 

Left to right: Prof. R. Lust, ESA 's Director General, 
Prince Johan Friso, Her Majesty Queen Beatrix, 
Mr E. Slachmuylders, Head of ESA's Mechanical Systems 
Department, and Mr H. Grage, Chairman of the ESA Council 

in brief 

Mr M Le Fevre, Director of ESTEC, giving his welcoming 
address at the opening of the LEAF 

Her Majesty Queen Beatrix presses the button to open the 
large door into the LEAF 
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Queen Beatrix signs the visitor's book at the Noordwijk 
Space Expo 

Queen Beatrix touring the exhibition 
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Queen Beatrix meets the Board Members of the 
Noordwijk Space Expo Foundation 

Or Rudolf Oessing, Chairman of the Board of the 
Noordwijk Space Expo Foundation, welcoming the 
assembled guests 

Left to right: Her Majesty Queen Beatrix, 
Prince Johan Friso, Prof. R. Lust, Or J. E. Andriessen 
and Mr H. Grage 



ESA's Advanced 
T elecommu n ications 
Programmes Approved 
Three major advanced telecom­
munications programmes, Artemis, DRS 
and ATSR , were approved by the ESA 
Council at its meeting of 27/28 June. 

Artemis , the Advanced Relay and 
Technology Mission Satellite, will carry 
three experimental payloads to 
demonstrate new technologies and 
services: 
- a laser beam optical communication 

payload to provide high data-rate 
links with low-Earth-orbiting satellites 
within the framework of future data­
relay systems 

- an S-band high-performance multiple 
access payload to prepare for the 
operational data relay system 

- an L-band mobile payload to 
demonstrate satellite communication 
services for European land vehicles. 

The design of the Artemis geostationary 
platform is new, making it possible to 
launch larger payloads while maintaining 
the satellite mass at the half Ariane-4 
level . It will be launched in 1994. 

The Data-Relay System (DRS), will 
comprise a space and ground 
infrastructure that will provide 
communications between various users 
including the Columbus Free Flyer, the 
Hermes spaceplane , the Polar Platform 
and the ground. The development phase 
of the DRS programme will be confirmed 
at the end of 1991 , for a launch in 1996. 

Both the Artemis and DRS programmes 
are under the prime contractorship of 
Selenia Spazio (I). The Italian 
Government is contributing 45% of the 
development costs. Austria , Belgium, 
France, The Netherlands, Spain , 
Sweden, Switzerland , the United 
Kingdom and Canada have also 
subscribed to these two programmes. 

The ESA Council also approved a four­
year extension of the Advanced Systems 
and Technology Programme (ASTP) , 
which will concentrate on medium- and 
long-term research and development of 
advanced satellite technologies and 
telematics. ~ 

MOU on NASA/ESA 
Cassini Mission 

At its meeting of 27/28 June, the ESA 
Council approved the international 
agreement between ESA and NASA on 
the joint NASA/ESA Cassini mission. ESA 
and NASA officials will now finalise the 
text of the Memorandum of 
Understanding for signature. 

ESA's part in this mission is to provide 
the Huygens probe that will fly from the 
NASA-built Cassini Saturn Orbiter to 
explore the surface of Titan , one of 
Saturn 's moons. 

Cassini is scheduled for launch in 1996, 
with the probe landing on Titan in 2002. 
En route , Cassini will fly-by Jupiter and 
travel through the asteroid belt, sending 
back data. ~ 

in brief 

Meetings between 
Hungarian Delegation and 
ESA 
Following earlier contact and an 
exchange of letters, two formal meetings 
have recently taken place between a 
Delegation of the Republic of Hungary 
and an ESA Delegation . Heading the 
Hungarian Delegation , on both 
occasions, was Prof. Ferenc Marta, 
President of the Hungarian Intercosmos 
Council , and the ESA Delegation was led 
by Pro!. Reimar LOst , the Agency 's 
Director General. 

At the preliminary meeting on 16/17 
May, at ESA Headquarters in Paris, the 
two Delegations expressed their desire to 
further the long and successful 
cooperation in space research that 
already existed between Hungary and 
ESA. After an exchange of information 
on existing activities and prospects for 
future cooperation in the fields of space 
science, earth observation , microgravity 
and telecommunications, the Hungarian 
Delegation expressed its hope that a 
cooperative agreement could be 
concluded in the near future . 

At the follow-up meeting in Budapest on 
19/20 July, the Hungarian and ESA 
Delegations finalised the text of a 
Cooperative Agreement and agreed to 
submit it for approval to the Hungarian 
Government and the ESA Council , 
respectively. 

While in Hungary, the ESA Delegation 
was invited to visit the Central Research 
Institute for Physics (KFKI) and the 
Institute for Geodesy, Cartography and 
Remote-Sensing (FOMI) . Pro!. LOst met 
with Ferenc Madl , Minister for Science 
and European Integration and the 
Delegation was also received by Frigyes 
Geleji , President of the State Office for 
Technical Development. ~ 
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Cosmic-Ray Experiment 
Returned from Space 

After SIX years aboard NASA's Long­
Duration Exposure Facility (LDEF), the 
return of the Ultra-Heavy Cosmic-Ray 
Nuclei Experiment was greeted with 
great enthusiasm by the investigators of 
ESA's Space Science Department and 
the Dublin Institute for Advanced Studies, 
its joint developers. 

The LDEF, a huge platform for the 
exposure of materials and detectors to 
the space environment, had been 
launched in April 1984 and, at the last 
possible moment before reentering the 
Earth 's atmosphere, was retrieved by the 
Space Shuttle in January 1990. 

Following an initial inspection at Kennedy 
Space Center, the Cosmic-Ray 
Experiment was returned to ESTEC, 
where it will be dismantled. The cosmic 
ray detectors will then be sent to Dublin 
for processing and analysis. 

The Cosmic-Ray Experiment, the largest 
single experiment on the LDEF, contains 
20 m2 of special plastic that functions as 
nuclear track detectors. When an atomic 
nucleus, moving at high speed, passes 
through this material , it leaves an 
invisible trail of damage which , like the 
latent image. on a photographic plate, 
can be developed and made visible by 
processing . 

During its long stay in space, the 
experiment has collected a large number 
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of these nuclear tracks, analysis of which 
will allow the experimenters to determine 
the relative abundances of the rare ultra­
heavy species (nuclear charge > 65) in 
the cosmic radiation. 

There is also considerable scientific and 
engineering interest in the experiment's 
large-area thermal covers, which have 
been exposed to space for over five 
years. The importance of understanding 
the long-term eHects of the Low-Earth 
Orbit (LEO) environment on spacecraft 
materials is of particular significance in 
the Space Station/Columbus context. 
Atomic oxygen erosion and 
micrometeoroid/space debris impacts are 
two important environmental factors and 
ESA Materials and Processes Division 
will be involved in this analysis. 

K-P. Wenzel 
ESA Space Science Department ~ 

Figure 1 - The Long-Duration 
Exposure Facility (LDEF) being 
retrieved from orbit by the Space 
Shuttle. Five 'trays' of the Cosmic-Ray 
Experiment are visible 
(Courtesy NASA) 

Figure 2 - One of the 16 trays 
containing the joint ESA SSDllrish 
Cosmic-Ray Experiment is shown 
during the in-orbit photo survey. The 
silver teflon thermal blanket has 
become milky in appearance and is 
peppered with numerous 
micrometeoroid impacts 
(Courtesy NASA) 

15th ESA/Japan Meeting 

The 15th meeting between ESA and 
Japan took place at ESRIN , the 
Agency's establishment in Frascati , Italy, 
on 12 - 14 June. The Japanese 
Delegation was led by Mr T. Ishii , 
Deputy Director General of the Research 
and Development Bureau of Japan's 
Science and Technology Agency; 
Mr G. Van Reeth , ESA's Director of 
Administration , led the ESA Delegation. 

After a review of activities since the 
previous meeting in 1989 in Japan, both 
Delegations expressed their strong desire 
for continued and increasingly active 
cooperation . The recent Space Agency 
Forum for the International Space Year 
(SASIFY) meeting in Kyoto, Japan, was 
heralded as a successful step in this 
direction. ESA and Japan have recently 
signed a Memorandum of Understanding 
(MOU) on the use of Meteosat MOP-1 
data, and it is hoped that a further MOU 
on mutual data acquisition from ESA's 
ERS-1 and Japan 's J-ERS will be 
finalised by the end of 1990. Other 
aspects of earth observation discussed 
included continued cooperation with 
regard to the Polar Platform complex 
and future missions such as Japan 's 
ADEOS and TRM and ESA's ERS-2 and 
Aristoteles. 

In the area of product assurance, ESA 
already provides procurement and 
inspection support with regard to 
electronic components for space 



applications procured by NASDA from 
European suppliers. This agreement 
been renewed for another three years. 

Exchange of data regarding general 
policies and requirements to ensure the 
safety, reliability and quality of space 
programmes has already proved 
beneficial and will be increased, 
particularly in view of future manned 
systems such as the International Space 
Station Freedom. 

Both ESA and Japan are actively 
developing spaceplanes - ESA its 
manned Hermes spaceplane and Japan 
HOPE, an unmanned spaceplane to be 
launched by the Japanese H2 rocket. 
The two Delegations agreed that a 

First Eurostep Conference 
and Launch of the 
Operational Service 
Eurostep, the association for the use of 
satellites in training and education 
programmes, held a very successful 
conference at Lisse , The Netherlands, in 
April. The conference marked the 
launching of Eurostep 's experimental 
educational broadcast channel carried 
on ESA's Olympus satellite, and two 
hundred pioneer members met to 
discuss the past, present and future of 
th is unusual venture . 

The creation and development of 
Eurostep is described in ESA Bulletins 
No. 56 (pp. 35-38) and No. 60 (pp . 
63-67). Since 8 January 1990, Eurostep 
has produced six hours of test 
transmissions daily. Since 1 April , the 

mutual review of spaceplane design 
would be of great value. 

Information was also exchanged in the 
Space Station and microgravity areas , 
with ESA inviting Japan to indicate its 
interest in participating in ESA-planned 
Space Station precursor flights (e.g. 
Eureca and Spacelab). Increased 
coordination could also be beneficial with 
regard to microgravity and other 
utilisation databases. 

In the field of telecommunications, 
information will continue to be 
exchanged on in-orbit anomalies, inter­
satellite links and data-relay satellites. 

ESA's Science Directorate and 

Eurostep experimental service has been 
run in its operational format, and will 
expand later this year towards nine 
hours daily, equivalent to 3000 hours a 
year. 

The theme of the conference was 
'sharing experience ', providing the 
opportunity to learn from colleagues in 
Europe and to hear about advances in 
other parts of the World , particularly the 

Further information on Eurostep 
is available from: 

Eurostep 
Rapenburg 63 
231 1 GJ Leiden 
The Netherlands 

Tel: 31.71.120863 

in brief 

Delegates at the 15th ESAlJapan 
meeting, Frascati, Italy, 12 - 14 June 
1990 

Japan 's Institute of Space and 
Astronautical Sciences (ISAS) presented 
summaries of their respective activities 
and discussed possible collaboration in 
the area of infrared astronomy, in 
particular in the context of ESA's ISO 
programme. 

More generally, it was agreed to 
continue the exchange of staff between 
ESA and NASDA and to disctlsS further 
the idea of establishing an ESA office in 
Tokyo. The next meeting between ESA 
and Japan will take place in Tokyo in 
1991 . ~ 

United States. The conference opened 
with videotaped messages of 
encouragement from the President of the 
European Parliament, Enrique Baron 
Crespo, and ESA's Director General , 
Pro!. R. LOst. The European Commission 
was represented by Richard Charters 
d 'Azevedo, Head of the Task Force on 
Human Resources, Education , Training 
and Youth who outlined the challenges 
of change facing Europe, and how 
distance and open-learning can help. 

The Proceedings of the conference will 
be published shortly by Eurostep . 

J. Chaplin 

87 



~ bulletin 63 

ATSR to fly on ERS-1 

In London on 23 July, the Agency 's 
Director General, Pro!. Reimar LOst, and 
the Chairman of the UK Science and 
Engineering Research CounCil, Pro!. Sir 
William Mitchell , signed an Agreement to 
fly the Along-Track Scanning Radiometer 
(ATSR) as part of the ERS-1 payload . 

The United Kingdom has been involved 
In the ERS-1 programme since its 
Inception. The ATSR was designed and 
bUilt by a British Consortium led by 
SERC's Rutherford Appleton Laboratory 
(RAL). Members of the RAL consortium 
Include Oxford University, University 
College London 's Mullard Space Science 
Laboratory and the UK Meteorolo-
gical Office , with a contribution from 
Australia . The Microwave Sounder was 
bUilt by CRPE at Issy-Ies-Moullneaux, 
France . 

The ATSR IS designed to measure sea­
surface temperature from space to an 
accuracy of a few tenths of a degree 
centigrade . The global weather and 
climate systefTl is provided by thermal , 
water vapour and momentum fluxes 
across the ocean-atmosphere boundary 

Hubble Space Telescope 

In assessing the Hubble Space 
Telescope 's oplical performance, ground 
controllers have been conducting a 
series of focusslng tests during the last 
weeks. These tests Involve moving the 
Telescope 's secondary mirror to a 
number of positions on each Side of the 
expected focus . Images were then taken 
with both of the cameras at each 
position to assess how the quality of the 
Image changed With secondary mirror 
motion . 

The tests have revealed that the image 
quality anliclpated for the HST optical 
system cannot be fully achieved at any 
secondary mirror setting . Although very 
sharp Image cores of diameter 
0.1 arcsec or less are obtained at a 
range of focus settings, these cores only 
contain 10- 20% of the light. The 
remaining light IS not being correctly 
focussed by the Telescope resulting in a 
diffuse halo approximately ten times 
larger than the sharp image core that it 
surrounds. 

AnalySIS of the Images Indicates that the 
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Seated: Prof. Sir William Mitchell (left), Chairman of SERC, Prof. Reimar Lust. ESA 's 
Director General. Standing: Mr Arthur Prior (left), Director of the British National Space 
Centre & Or David L/ewellyn-Jones (RAL), ATSR Principal Investigator 

layer. Sea-surface temperature 
measurements from the ATSR , together 
with data from the other sensors aboard 
ERS-1, will enable scientists better to 
understand the complex interactions 

focus of the HST suffers from what 
opticians call 'spherical aberration' . This 
particular type of Image blur occurs 
when light from the inner and outer 
portions of a lens or mirror does not 
focus at precisely the same point. The 
only plausible explanation for this is that 
an error was made when the mirrors of 
the Telescope's optical system were 
manufactured some ten years ago. 

A Board of Investigation has been set up 
by NASA, under the chairmanship of Or 
Lew Allan , Director of JPL, to establish 
how such a problem could have 
occurred and gone undetected . ESA has 
an observer on the Board. 

Recent test images obtained at the 'off­
axis ' position In the HST focal plane of 
ESA's Faint Object Camera (FOC) have 
enabled scientists to determine that the 
fault almost certainly lies with the large 
primary mirror. The error is of the order 
of 0.002 mm at the outer edges of the 
primary mirror. This error is somewhat 
akin to a sight defect that can be 
corrected by glasses, so it IS highly likely 
that it can be corrected in the three 
'next-generation ' HST SCientific 

between ocean and atmosphere. Over 
land, ice and clouds the ATSR can be 
used to take other scientific 
measurements. 

instruments currently being procured by 
NASA for installation on board HST 
dUring a future Shuttle refurbishment 
mission . 

Of the current complement of scientific 
instruments on board HST, all five are 
affected by the focusslng problem, but to 
varying degrees. Worst affected are the 
two cameras, the Wide-Field Planetary 
Camera and ESA's Faint-Object Camera 
(FOC) . However the HST astronomers 
are confident that a large number of 
important astronomical observations can 
still be carried out with HST In its present 
state, observations that could not be 
done from ground-based observatories. 
Although the imaglng capabilities of both 
cameras will be less sensitive than 
expected , the exposures do carry unique 
high-resolution information that can be 
extracted in many cases. Equally 
importantly, the FOC, the two 
spectrometers and the photometer will 
still be able to carry out unique and 
important astronomical observations in 
the ultraviolet. ~ 



programmes & operations 

Programmes under Development and Operations/ 
Programmes en cours de realisation et d'exploitation 

In Orbit / En orbite 

1990 I 1991 I 1992 I 1993 I 1994 I 1995 I 1996 
PROJECT ~FIMAIMJIJIAjsloINloIJIFIMAjMJIJIAlslojNiDIJIFIMAIMJIJIAlslOINIDIJlFIMAjMJIJIAISIOINIOIJlF}~Ajt1JIJjAjSjOjNjDIJjFjMAjM~JIAjSlolNlolJIFIMAIMJjJIAlslolNlc COMMENTS 

~. IUE ................................................ z<!l 
wO 
~g: HIPPARCOS ........................................................................ OPERATIONAL 3 YEARS 

MARECS·A ............ .... ' ......................... .. .............. LEASED TO INMAASAT 
FOR 10 YEARS 

MARECS·B2 ........................................................................................................................................................................ LEASED TO INMARSAT 
FOR 10 YEARS 

METEOSAT·3 ................................................ LIFETIME 3 YEARS 
Cl)w 
z::;; METEOSAT·4 (MOP·1) ........ ,. .......................................................................................... LIFETIME 5 YEARS Q::;; 
t;(<< ECS·1 ....... ------ua: LIFETIME 1 YEARS -<!l 
ii~ ECS·2 ...... ............. ----- LIFETIME 7 YEARS ~CL 

ECSA ........ .. ...... .. .. .. ............................................................................................ LIFETIME 7 YEARS 

ECS~5 .................................... . .... -...................................... LIFETIME 7 YEARS 

OLYMPUS·, .............................................................................. LAUNCHED 12JULY 1989 

Under Development / En cours de realisation 

1990 I 1991 j 1992 I 1993 J 1994 j 1995 L 1996 
COMMENTS PROJECT 

JjFjt1Ajt1JjJjAjsjDINjDj~Fjt1Ajt1JIJjAjSjOjNjDj~Fjt1Ajt1JjJjAISjOjNjDj~Fjt1Ajt1~~AjSjOjNjDjJjFjt1"lt1JjJj"lSjOjNjDjJjFjt1Ajt1~JjAjSjOjNjDjJjFjt1Ajt1JjJjAjSjOjNjO 

SPACE TELESCOPE ---4' .............................................................................................. LAUNCHED APRIL 1990 

w 
u::;; ULYSSES 
U::::;; 
>-« SOLAR TERRESTRIAL 
~ ~ SCIENCE PROG. (STSP 

&jij) ISO 
CL 

HUYGENS 

ui . DATA·RELAY 
~ 8 SATELLITE (DRS) 

8 g: PSDE TECH. MISSION 

>" ~ Cl) ERS·1 
a:>w 
~ '(i ~ E~t:!TH OBS. PREPAR. 
gJ 8 ~ PROG. (EOPP) 

~ (5 8 METEOSAT OPS.PROG. 
CI:::;;a: 
~ o/l CL MICROGRAVITY 

'"'''' ~ t;( l'i EURECA 
S:{~~ fu o/l CL COLU M BUS 

~ ARIANE·4 
wOl'i 
~ g, ij) ARIANE·5 
CLZCL 

Cl) ~ HERM ES 
~ 

TECH. IN ORBIT TECHNOL. 
PROG. DEMO. PROG. (PH·1\ 

DEFINITION PHASE 

~ INTEGRATION 

########4' ............................................................ . LAUNCH OCTOBER 1990 

Op· 

lML·' AECA 02 IML· 

........ .;. 
PHA -2 

OH 

P3 

~l:.~ ............ • LAUNCHES SOHO MARCH 1995 
CLUSTER DEC 1995 

LIFETIME 1 5 YEARS 

READY FOR LAUNCH MID 1994 

LAUNCH DATE UNDER REVIEW 

.. ............................................ . MOP-2 LAUNCH DATE UNDER 
REVIEW 

READY FOR LAUNCH MAY 1991 

3 YEAR INITIAL DEVELOPMENT 
PHASE 

~$~IJ •• • 4'+ . ++ ................................................................................... . 

> PREPARATORY PHASE ~ MAIN DEVELOPMENT PHASE 

'I' LAUNCH/READY FOR LAUNCH • OPERATIONS 

................................ •• FIRST FLIGHT APRIL 1995 

• STORAGE 

- ADDITIONAL LIFE POSSIBLE 

3 YEAR INITIAL 
DEVELOPMENT PHASE 

SEVERAL DIFFERENT 
CARRIERS USED 

~, HARDWARE DELIVERIES 

+ RETRIEVAL 

89 



G bulletin 63 

Olympus 
Le satellite continue a bien fonctionner; 
ses quatre charges utiles sont largement 
utilisees pour de nombreuses 
experiences. Le Centre de contr61e de 
Fucino (Ita lie) en assure sans difficultes la 
conduite operationnelle. 

Des essais au sol ont confirme I'origine 
des incidents qui avaient nui au bon 
fonctionnement de I'un des detecteurs 
terrestres infrarouge au debut de la 
mission. En consequence, on modifiera 
la conception des detecteurs qui seront 
embarques sur les satellites suivants. Le 
deuxieme detecteur, qui n 'a pas connu 
les memes difficultes, fonctionne 
norma/ement. On dispose de solutions 
de secours dans le cas ou des 
problemes similaires surgiraient. Apres 
certaines difficultes qui ont ete aplanies, 
I'un des commutateurs de guide d 'onde 
de la charge utile 20130 GHz fonctionne 
de nouveau norma/ement. 

Pour eviter les effets des zones d 'ombre 
et les risques de collision, on continue a 
coordonner I'exploitation des satellites se 
trouvant a poste a 19 ouest (TDF, TV-Sat 
et Olympus). On espere que dans un 
proche avenir, il sera possible de les 
separer suffisamment pour eviter que les 
cellules de contr61e se chevauchent. 11 
est toutefois in.evitable qu'a long terme 
de nombreux satellites soient places et 
exploites a la meme position; I'ESA a 
donc lance a cet effet une etude visant a 
e/aborer une strategie optima/e dans 
cette eventualite. 

Le modele thermique qui avait ete utilise 
durant la phase de developpement 
d 'Olympus a ete remis en etat et installe 
au nouveau Centre d'exposition spatia/e 
de Noordwijk ouvert au public. 

La charge utile de television directe est 
de plus en plus utilisee. Eurostep en a 
commence debut avril I'exploitation 
operationnelle; on estime aujourd 'hui a 
environ mille le nombre de points de 
reception. Depuis mai, le programme de 
la BBC est crypte en soiree; il devrait 
devenir le canal Enterprise en 
septembre. En juin, la RAI a utilisee son 
canal pour retransmettre la Coupe du 
monde de football en direct de Rome. 

La charge utile des services speciaux a 
ete utilisee conjointement avec la station 
terrienne transportable TDS-4 pour une 
experience de tele-enseignement a 
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Bilbao a I'occasion d 'une conference sur 
le developpement regional dans la CEE. 
L 'Universite technique de Graz a 
procede a d 'autres essais AMRT-SS a/ors 
que le CERN projette une experience de 
transmission de donnees a ha ut debit 
destinees a des physiciens se livrant a 
des experiences sur les particules a 
haute energie. 

L 'utilisation de la charge utile de 
telecommunications 20130 GHz pour 
I'application a la visioconterence de 
I'experience DICE (Experience de 
communications directes inter­
etablissements) a bien progresse; on se 
prepare actuellement a la mise en 
oeuvre de stations terriennes. A Madrid, 
debut juin, I'Exposition Eurote/com a 
servi de cadre a une demonstration a 
grande echelle de I'experience CODE 
(Experience en cooperation sur les 
donnees d'Olympus). La CODE qui 
permet a des etablissements de 
communiquer entre eux et d 'echanger 
des donnees via le satellite Olympus fait 
appel a de petits terminaux 
transportables dotes d'antennes 
parabo/iques d 'un metre de diametre. 

La charge utile de propagation compte 
aujourd'hui de nombreux utilisateurs; 25 
stations devraient I'utiliser d 'ici la fin de 
I'annee. 

Olympus a deja servi a de nombreuses 
operations interessantes. C'est ainsi que 
les charges utiles de telecommunications 
20130 GHz et 'Services specialises ' ont 
ete utilisees conjointement avec les 
stations terriennes transportables TDS-4 
et TDS-6 pour assurer la couverture en 
direct du lancement puis de la mise en 
orbite du Telescope spatial Hubble; la 
qualite technique des images Mait 
excellente. 

STSP 

La prolongation de la phase B de 
SOHO, annoncee dernierement, s'est 
traduite par un deca/age entre les 
phases B de Cluster et de SOHO. 

Toutefois, plusieurs approvisionnements 
communs ont fait I'objet d'un accord 
entre les deux projets, notamment en ce 
qui concerne I'approvisionnement des 
pieces, les sous-systemes d'energie, les 
equipements electriques de soutien au 
sol et les repeteurs. Les specificiations et 
les conditions contractuelles de ces 

elements ont Me harmonisees pour 
reduire au maximum les travaux de 
developpement et les couts. 

Cluster 
La Revue des Imperatifs systeme a ete 
menee a bonne fin a I'issue de la phase 
B1 et la base de reference de 
conception du systeme a ete etablie. 
A vec le demarrage de la phase B2 le 
1 er mai, des propositions ont commence 
a etre envoyees dans I'industrie pour 
I'approvisionnement au niveau des 
ensembles de sous-systemes afin de 
mettre definitivement au point la structure 
industrielle. Le choix des 
soumissionnaires potentiels a Me arrete 
en etroite cooperation avec SOHO pour 
respecter les regles de retour 
geographique sur I'ensemble du STSP. 

Tous les principaux contractants des 
sous-systemes ont ete choisis et ont rec;u 
I'autorisation officielle de mise en route 
des activites de phase B2 qui seront 
axees sur I'e/aboration des plans et 
specifications au niveau de tous les 
ensembles. Pour respecter les imperatifs 
du ca/endrier, des activites 
d 'approvisionnement anticipe de phase 
CID commenceront pour I'approvi­
sionnement des pieces, des reservoirs 
de propulsion et des equipements de 
soutien au sol. 

La demande de prix de la phase CID 
sera envoyee a Dornier a la mi-juillet, la 
reponse etant attendue pour la mi­
octobre. Si I'evaluation est satisfaisante, 
on se propose de lancer la phase CID 
comme prevu en fevrier 1991 . 

Les travaux re/atifs a la charge utile 
scientifique avancent conformement au 
ca/endrier avec I'assemblage et les 
essais du materiel du modele de 
developpement. A la reunion de I'equipe 
de travail scientifique tenue en avril, 
aucun probleme majeur n 'a Me decele. 
Les premieres discussions ont eu lieu sur 
le concept de I'exploitation en vol de la 
charge utile et la definition de la 
dissemination des donnees de bout en 
bout. 

Un avis d'offre de participation doit etre 
lance en juillet concernant un systeme 
de donnees scientifiques de Cluster afin 
de permettre I'echange rapide des 
donnees scientifiques entre les 
participants. On pense qu 'un systeme 
reparti sera propose pour la transmission 
des donnees a de nombreux Etats 



· Olympus 

The satellite continues to perform well, 
with all four payloads being extensively 
used for a wide range of experiments. 
Control of the satellite from the 
operations control centre at Fucino in 
Italy has proceeded smoothly. 

The cause of the early problem 
experienced with one of the infrared 
earth sensors has been traced and 
confirmed by ground testing . The design 
of sensors to be used on future 
spacecraft will be changed. The second 
sensor does not exhibit the problem and 
continues to work well, but alternative 
strategies are available should it develop 
similar problems. A problem with the 
operation of one of the waveguide 
switches in the 20/30 GHz payload was 
overcome and the payload is back to 
normal working. 

Coordination of the operations of the 
satellites located at 19°W (TDF, TV-Sat 
and Olympus) has continued in order to 
avoid shadowing or the risk of collision. 
It is hoped that in the near future it will 
be possible to separate the satellites 
sufficiently to avoid overlap of the control 
'boxes'. However, in the long term it is 
inevitable that multiple satellites will have 
to be located and controlled at a single 
location , so ESA has begun a study to 
determine the optimum strategy for that 
eventuality. 

The thermal model system that was used 
during the development phase of 
Olympus has been refurbished and 
installed in the new Space Expo building 
at Noordwijk where it will be on display 
to the general public. 

Use of the Direct Broadcast payload has 
increased. Eurostep started its fully 
operational schedule at the beginning of 
April and is currently estimated to have 
about one thousand locations for 
reception. The BBC evening service to 
Europe has been encrypted since May 
and is expected to become the 
Enterprise channel from September. RAI 
used their channel for live transmissions 
of the World Cup from Rome in June. 

The Specialised Services payload has 
been used in conjunction with the TDS-4 
transportable earth station for an 
educational broadcast experiment from 
Bilbao on the occasion of a conference 
on regional development within the EEC. 

The Technical University of Graz has 
carried out further SS-TDMA tests while 
CERN are planning a high-rate data­
transfer experiment, sending data to the 
physics community engaged in high­
energy particle experiments. 

Good progress has been made in using 
the 20/30 GHz communications payload 
for Direct Inter-establishment 
Communication Experiment (DICE) video 
teleconferencing and earth stations are 
being prepared for deployment. A full­
scale demonstration of the Cooperative 
Olympus Data Experiment (CODE) 
capability was made at the Eurotelecom 
exhibition in Madrid in early June. CODE 
enables establishments to communicate 
and exchange data via the Olympus 
satellite using small portable terminals 
with 1 m diameter dishes. 

There are now a large number of users 
of the Propagation payload: 25 stations 
are expected to be operating by the end 
of the year. 

Many interesting operations have already 
been performed using Olympus. For 
example the 20/30 GHz communications 
and Specialised Services payloads were 
used in conjunction with the TDS-4 and 
TDS-6 transportable earth stations to 
provide live coverage of the launch and 
subsequent deployment of the Hubble 
Space Telescope: the technical quality of 
the pictures was reported to be 
excellent. 

STSP 
The recently announced extension to 
Soho Phase-B has resulted in a 
misphasing of the Soho and Cluster 
Phase-Bs. Despite this, several common 
procurements have been agreed 
between the two projects, in particular 
parts procurement, power subsystems, 
electrical ground-support equipment and 
transponders. Specifications and 
contractual conditions have been 
harmonised for these items to minimise 
the development effort and cost. 

Cluster 
The Systems Requirements Review was 
successfully held at the end of Phase-B 1 
and a system-design baseline 
established. Commencing with Phase-B2 
on 1 May, procurement proposals have 
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been issued to Industry at subsystem-unit 
level, to establish the final industrial team 
structure. Potential bidders 
have been established in close 
cooperation with Soho to achieve the 
overall geographical return targets for 
STSP. 

All sub-system lead contractors have 
been selected and formally released for 
Phase-B2 activities, which will 
concentrate on establishment of all unit­
level plans and specifications. In order to 
meet the schedule requirements, 
advanced Phase-CID procurement 
activities will be started with respect to 
parts procurement, propulsion tanks and 
ground-support equipment. 

The Request for Quotation for Phase-CID 
will be issued to Dornier in mid-July, with 
a response due mid-October. Following 
satisfactory evaluation, it is intended to 
start Phase-CID on schedule in February 
1991. 

The scientific payload is progressing on 
schedule with development-model 
hardware being assembled and tested. 
At the Science Working Team Meeting 
held in April, no major problems were 
identified. Initial discussions took place 
on the flight-operational concept of the 
payload, together with end-to-end data 
dissemination definition. 

An Announcement of Opportunity is due 
for release in July, inviting proposals for 
a Cluster Science Data System to enable 
rapid interchange of scientific results 
between the participating scientists. It is 
expected that a distributed system will 
be proposed covering many Member 
States and including US participation. 

Discussions are continuing between the 
Agency and the Soviet Academy of 
Sciences regarding potential 
collaboration between the Cluster and 
Regatta-A projects. A formal proposal for 
cooperation is expected before 
mid-1991. 

Negotiations are proceeding with the 
Ariane-5/Apex Programme Authority to 
establish the baseline for the launch of 
Cluster on Apex flights 501 or 502. An 
AO has been issued for potential 
passengers, with responses due in mid­
July. Following evaluation of the 
proposals, the launch configurations for 
both flights will be established. 
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membres, y compris des instituts 
americains. 

Les entretiens entre l'Agence et 
l'Academie des sciences sovietique se 
poursuivent au sujet de la possibilite 
d'une collaboration entre les projets 
Cluster et Regatta. La proposition de 
cooperation en bonne et due forme est 
attendue avant la mi-1991. 

Les negociations se poursuivent avec les 
responsables du Programme 
Ariane-5/Apex pour choisir le modele de 
reference du lancement de Cluster sur le 
vol Apex 501 ou 502. Un avis d'offre de 
participation au vol a ete lance aux 
passagers potentiels et les reponses sont 
attendues cl la mi-juillet. Apres evaluation 
des propositions, les configurations de 
lancement des vols 501 et 502 seront 
arretees definitivement. 

ISO 

Les activites relatives cl ce projet ont ete 
largement doroinees par les essais des 
premiers ensembles de materiels. Le 
modele structure/thermique du module 
de service a subi avec succes les essais 
mecaniques cl I'Aerospatia/e cl Cannes. 1/ 
se trouve maintenant cl I'ESTEC pour les 
essais de sim(Jlation solaire dans le 
Grand Simulateur spatial. Le module de 
charge utile a ete soumis aux essais 
thermiques en conditions ambiantes chez 
MBB cl Munich d'ou il doit etre transfere 
chez IABG. ega/ement cl Munich, pour 
des essais thermique complets sous vide 
cl froid. Le modele de qualification du 
telescope a subi en juin des essais sous 
vide cl la temperature de I'helium liquide 
cl I'lnstitut d'Astrophysique de Liege. 

Les modeles d'identification et de 
qualification des quatre instruments 
scientifiques subissent les derniers essais 
avant d'etre livres dans le courant de 
I'ete. Ces modeles seront places dans 
un cryostat special ou, cl la fin de 
I'annee, on verifiera qu'i/s restent 
compatible entre eux cl la temperature 
de I'helium liquide. 

Structural and thermal model of the ISO 
Service Module prior to testing in the LSS at 
ESTEC 

Le mod~/e structurelthermique du module de 
service d'ISO avant essais dans le Grande 
Simulateur spatial a I'ESTEC 
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Parallelement cl tous les essais conduits 
sur les premiers lots de materiels, on a 
commence la fabrication des elements 
mecaniques du modele de vol du 
satellite. La fabrication du materiel de vol 
des instruments scientifiques a 
ega/ement ete lancee. Pour respecter la 
date de lancement de mai 1993, il est 
imperatif que les activites de fabrication 
de longue duree commencent aux dates 
prevues. 

Les travaux re/atifs au secteur sol de 
I'observatoire se poursuivent 
norma/ement bien que I'on rencontre 
quelques difficultes en ce qui concerne 
le soutien cl apporter aux activites d'essai 
paralleles. Tous les travaux re/atifs au 
secteur sol sont axes sur I'elaboration de 
la conception detaillee et la realisation 
des modules de logiciel cl utiliser pour 
les essais de materiels. 

Huygens 

L 'appel d'offres pour la phase B a ete 
adresse cl I'industriel; les propositions 
doivent parvenir cl l'Agence pour le 27 
juillet. Oans I'interval/e, les etudes sur 
I'installation de la charge utile se 
poursuivent. 

La procedure de selection des 
experiences est en cours et se terminera 

le 1er octobre. Les imperatifs d'interfaces 
entre Huygens et Cassini font I'object 
d'amendements lors de reunions de 
travail conjointes ESAlNASA. 

ERS 

ERS-1 
Apres livraison definitive du modele de 
vol du processeur du radar cl synthese 
d'ouverture (SAR) qui fait partie du 
detecteur actif cl hyperfrequences (AMI), 
les nouveaux essais fonctionnels 
necessaires au niveau du satellite et des 
instruments ont tous Me menes cl bien. 

Le modele de vol du satellite est 
actuellement soumis cl une serie d'essais 
d'alignement et sera ensuite prepare aux 
essais de recette d'environnement 
(essais vibro-acoustiques) chez 
Intespace. 

La mise au point du logiciel et des 
procedures operationnelles du secteur 
sol se poursuit cl I'ESOC et dans le cadre 
d'Earthnet. 

ERS-2 
Les souscriptions au programme ERS-2 
devraient atteindre cl la mi-1990 les 80% 
de /'enveloppe financiere necessaires au 
demarrage du programme (voir page 

81). 



ISO 

Project activities are largely dominated 
by testing of the first sets of hardware. 
The structural-thermal model of the 
service module has been successfully 
mechanically tested at Aerospatiale , 
Cannes and is now at ESTEC for solar 
simulation testing in the Large Space 
Simulator. The payload module has 
completed thermal testing in ambient 
conditions at MBB, Munich and is now 
being prepared for extensive thermal 
testing under cold vacuum conditions at 
IABG, Munich. The qualification-model 
telescope was tested in vacuum at liquid­
helium temperatures at the Institute 
d 'Astrophysique de Liege in June. 

The engineering-qualification models of 
the four scientific instruments are in final 
testing prior to delivery in the Summer. 
They will then be put together in a 
special cryostat and tested for mutual 
compatibility at liquid-helium 
temperatures toward the end of this year. 

In parallel with these tests on the first 
sets of hardware, manufacturing of the 
satellite flight model mechanical 
hardware has begun . Manufacture of the 
scientific instrument flight hardware is 
also well underway. These activities are 
long-duration and must therefore start on 
schedule in order to maintain the May 
1993 launch date. 

Work on the observatory ground 
segment is proceeding well although 
there are some difficulties in supporting 
the parallel test activities. All efforts in the 
ground segment are geared to 
elaboration of the detailed design and 
development of software modules to be 
used in testing hardware. 

Huygens 

The Invitation-tol"ender for Phase-B has 
been issued to Industry, with proposals 
due in by 27 July. In the meantime, 
payload accommodation studies are 
underway. 

The experiment selection process is on­
going and will be finalised on 1 October. 
The interface requirements between 
Huygens and Cassini are being 
amended in joint ESA/NASA working 
meetings. 

ERS 

ERS-1 
Following final delivery of the Flight 
Model Synthetic Aperture Radar (SAR) 
processor as part of the Active 
Microwave Instrument (AMI) , all 
necessary functional re-testing at 
instrument and satellite level has been 
successfully accomplished . 

The Flight-Model Satellite is now 
undergoing a series of alignment tests 
and will be made ready for vibration and 
acoustic acceptance testing at Intespace. 

Development of the ground segment 
software and operational procedures is 
continuing . both at ESOC and Earthnet. 

ERS-2 
Subscriptions to the ERS-2 Declaration 
are expected to reach the 80% needed 
to start the programme by the middle of 
the year (for latest information see page 
81). 

Inclusion of the Global Ozone Monitoring 
Experiment (GOME) was confirmed by 
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the Earth Observation Programme 
Board , following the successful 
completion of the GOME feasibility study. 

Meteosat 

During the investigation of the image 
anomaly on Meteosat-4 (MOP-1), 
Meteosat-3 (P2) was used as the 
operational spacecraft. However, due to 
a partial failure in Meteosat-3, operations 
were switched back to Meteosat-4 on 19 
April and have since been maintained by 
the latter with essentially noise-free 
images. 

MOP-2 is being kept in storage awaiting 
the outcome of the MOP-1 anomaly 
investigation while MOP-3 has now been 
completely integrated and is undergoing 
performance testing . 

ERS-1: essais d 'ambiance acoustique et de 
vibration au CNES, Toulouse 

ERS-1 acoustic and vibration testing at CNES, 
Toulouse 
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L 'etude de faisabilite de I'experience de 
surveillance de I'ozone 8 I'echelle du 
globe (GOME) ayant donne de bons 
resultats, le Conseil directeur du 
Programme d'observation de la Terre a 
confirme I'inclusion de I'experience dans 
la charge utile. 

Meteosat 

Pendant I'analyse des anomalies d'image 
de Meteosat-4 (MOP-1), Meteosat-3 P2 a 
fait office de satellite operationnel. 
Cependant, en raison d'une defaillance 
partielle de Meteosat-3, Meteosat-4 a ete 
remls en service le 1 9 avril et assure 
depuis lors le service operationnel pour 
I'essentiel sans bruit d'image. 

MOP-2 reste entrepose dans I'attente du 
resultat de I'analyse des anomalies de 
MOP-1 tandls que MOP-3, maintenant 
completement integre, fait actuellement 
I'objet d'essais de fonctionnement. 

Earthnet 

Les stations Earthnet assurent de far;;on 
nomina/e I'acquisition, I'archivage, le 
traitement et la diffusion des donnees de 
Landsat, MOS-1 et Spot et distribuent 
aux utilisateurs un volume considerable 
de produits. 

Les stations de Maspa/omas, Tromsl/!, 
Oberpfaffenhofen et Rome du Reseau 
coordonne d'Earthnet ont regulierement 
acquis et archive les donnees des 
satellites NOAA-1O et 11. Les donnees 
de la station Agrhymet de Niamey sont 
transferees 8 Frascati de far;;on 
systematique pour archivage et 
redistribution. La CEE est favorable 8 
une procedure similaire pour la station 
de Nairobi. 

Un certain nombre d'activites se 
deroulent dans le cadre de I'accord de 
cooperation ESAlCCE: 
- I'acquisition de donnees de Landsat 

et Spot 8 Maspa/omas 
- le projet OCEAN (fonde sur 

I'exploitation des donnees de 
I'analyseur 'couleurs de la mer' pour 
zones catieres) 

- le projet de surveillance de la foret 
tropica/e 8 I'echelle du globe (TREES) 

- le soutien aux pays asiatiques dans le 
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cadre d'activites regiona/es liees 8 
ERS-1. 

En outre, les reunions coordonnees 
avec la CCE se poursuivent dans des 
domaines d'interet communs parmi 
lesquels fiqurent la promotion d'ERS-1, 
des contributions 8 l'Annee Internationa/e 
de I'Espace et en general I'utilisation des 
donnees de teledetection et de 
surveillance de I'environnement. 

ERS-1 
Les chaines de traitement des produits 8 
livraison rapide d'ERS-1 ont ete installees 
et essayees 8 Frascati et dans les 
stations de Fucino et Maspa/omas. La 
chaine qui doit etre installee 8 Gatineau 
a ete preparee en vue de son 
expedition. L'integration du service 
central utilisateur d'ERS-1 et du service 
de lecture rapide est achevee. La mise 
en oeuvre des installations de traitement 
et d'archivage (PAF) et des algorithmes 
et produits associes progresse de far;;on 
satisfaisante. 

La premiere reunion du groupe de travail 
des exploitants potentiels de stations sol 
de reception des donnees d'ERS-1 s'est 
tenue 8 I'ESRIN en mars. 11 a ete 
confirme lors de cette reunion qu'outre 
les stations de I'ESA, plusieurs stations 
sol, en Europe et ailleurs dans le monde, 
comptent etre pretes 8 acquerir les 
donnees du SAR des le lancement 
d'ERS-1. 

Artist 's impression of Aristoteles 

Vue conceptuelle d'Aristote/es 

EOPP 

Aristoteles 
L 'etude complementaire sur Aristoteles 
s'est conclue par une presentation finale 
8 laquelle a succede une revue du 
concept de reference qui a donne de 
bons resultats. 

Le concept du satellite, compatible avec 
un lancement double Ariane, presente 
une configuration 8 5 reservoirs. La 
strategie de maintien 8 poste (8 une 
altitude de 200 km) a ete arretee sur la 
base de la derniere analyse de la 
mission et des capacites de 
reconstitution d'orbite en partant de 
l'hypothBse que I'on pourra utiliser le 
systeme de poursuite du GPS et 
disposer de mesures Doppler de la 
vitesse radiale fournies par le reseau de 
poursuite 8 usage multiple de I'ESOC. 
Pour I'instrument Gradio, on est parvenu 
8 une configuration satisfaisante qui se 
caracterise par une plaque de base en 
verre zerodur (pour des raisons de 
stabilite dimensionnelle) et trois dispositifs 
d'eta/onnage embarques pour les 
accelerometres. En ce qui concerne le 
magnetometre, un bi/an de proprete 
electromagnetique montre la faisabilite 
des concepts proposes. 

Compte tenu des encouragements rer;;us 
lors de la derniere reunion du Conseil 
directeur du Programme d 'observation 
de la Terre, la possibilite d'une 
cooperation ESAlNASA sur Anstoteles est 
8l'examen. 

En avril, la mission Aristoteles a ete 



Earthnet 

Landsat, MOS-1 and Spot data 
acquisition, archiving , processing and 
dissemination have been performed 
nominally by Earthnet stations, with a 
considerable volume of products 
distributed to users. 

The Earthnet Coordinated Network 
stations of Maspalomas, Tro m sc,1) , 
Oberpfaffenhofen and Rome regularly 
acquired and archived NOAA-10 and 
NOAA-11 data. Data from the Niamey­
Agrhymet station have routinely been 
transferred to Frascati for archiving and 
redistribution. A similar procedure, 
supported by the EEC, is envisaged for 
the Nairobi station . 

In the framework of the CEC - ESA 
cooperative agreement, a number of 
activities are ongoing : 

- acquisition of Landsat/Spot data at 
Maspalomas; 

- the OCEAN project (based on Coastal 
Zone Colour Scanner data 
exploitation) ; 

- the global tropical forest monitoring 
project (TREES); 

- support to Asian countries for ERS-1 
related activities over the region. 

In addition , coordination meetings 
continue with CEC in areas of common 
interest, including : ERS-1 promotion , 
International Space Year contributions, 
environmental monitoring and remote 
sensing data utilisation in general. 

ERS-1 
The ERS-1 Fast Delivery Processing 
chains have been installed and tested in 
Frascati and at the Fucino and 
Maspalomas stations. The final chain has 
been made ready for shipment to 
Gatineau for installation . Integration of 
the ERS-1 Central User and Browse 
Services has been completed . 
Implementation of the Processing and 
Archiving Facilities (PAF) and related 
algorithms and products is progressing 
well. 

The first meeting of the ERS-1 Potential 
Ground Station Operators' Working 
Group was held at ESRIN in March. It 
was confirmed at the meeting that, in 
addition to the ESA stations, several 
ground stations in Europe and around 
the World expect to be ready to acquire 
ERS-1 SAR data by the time of launch. 

EOPP 
Aristoteles 
The Aristoteles Additional Study was 
concluded with a final presentation . This 
was followed by a successful Baseline 
Design Review (BDR). 

The satellite design, compatible with an 
Ariane dual launch, features a five-tank 
configuration. The orbit-maintenance 
(altitude 200 km) strategy has been 
finalised based on the latest mission­
analysis results and orbit-reconstitution 
performance, assuming the availability of 
the GPS tracking system and of Doppler 
range rates from the ESOC Multi­
Purpose Tracking System network. A 
satisfactory configuration has been 
arrived at for the Gradio instrument, 
featuring a zerodur glass baseplate (for 
dimensional stability reasons) and three 
on-board calibration devices for the 
accelerometers. On the magnetometer 
payload side, an electro-magnetic 
cleanliness budget shows the feasibility 
of the proposed concepts. 

Following encouragement at the last 
Earth Observation Programme Board, 
the option of cooperation with NASA on 
Aristoteles is now being explored 

A short presentation on the Aristoteles 
mission was made to the European 
Geophysical Society in April. 

Meteosat Second Generation (MSG) 
The second mid-term review of the three­
axis-stablised satellite system study was 
completed in April. 

The concept of a High-Resolution Visible 
Imager Instrument has been refined . A 
parametric study of candidate concepts 
for a High-Spectral-Resolution Sounder 
has been completed , followed by a 
Preliminary Concept Review, and the 
instrument concept is now being defined 
in further detail. 

Plans have been prepared jointly with 
Eumetsat for the continuation of MSG 
preparatory activities. Technical and 
programmatic information was made 
available to Eumetsat on both the three­
axis-and spin-stabilised systems. In 
March the Eumetsat Scientific and 
Technical Group recommended the 
adoption of a spin-stabilised satellite 
configuration as the MSG baseline. The 
Eumetsat Council is expected to endorse 
this at its next meeting. The Phase-A 
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study is currently scheduled to be 
initiated early in 1991 within the 
framework of the EOPP Extension. 

Polar Orbit Mission 
The Phase-A study of the first Polar 
Mission has been completed , and the 
final presentations of the overall system 
and instruments have been held . An 
extension of this study has been 
approved by the Earth Observation 
Programme Board to cover the period 
until the new optional programme for this 
mission is established. 

The further evaluation of the Earth 
Observation and Space Science 
Announcement of Opportunity (AO) 
instrument proposals for the First Polar 
Orbit Mission has been completed jointly 
with the Science Directorate. The 
AO selection will be made at delegate 
level later this year. 

Eureca 

The Attitude-and-Orbit-Control Subsystem 
(AOCS) development and qualification 
test programme has been completed at 
MBB Ottobrunn and this subsystem is 
now being integrated into the carrier 
system. 

In parallel, the Eureca system, including 
13 experiment facilities , located at 
MBB/ERNO in Bremen , has been linked 
up with the European Operations Centre 
(ESOC) in Darmstadt to perform system­
compatibility tests between the Eureca 
flight segment and the ESOC ground 
segment. 

The Eureca Oualification Status Review, 
conducted in May at ESTEC, Noordwijk , 
identified various actions directed toward 
the formal close-out of open 
qualification/verification activities and 
requests to assess a few major items in 
detail for further review by the Board co­
chairmen (e.g . thermal design). 

Major efforts are currently concentrating 
on the preparation of detailed 
procedures for the forthcoming system 
tests to be conducted in the period 
July - October of this year . With this 
programme accomplished by the end of 
the year, the Eureca system would be 
ready for launch by mid-May 1991 . 
Delay in the Shuttle launch programme 
could, however, cause a delay to the 
fourth quarter of 1991. 
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brievement presentee a la Societe 
europeenne de Geophysique. 

Meteosat de deuxieme generation 
(MSG) 
La deuxieme revue a mi-parcours de 
I'etude du systeme de satellite stabilise 
trois axes a ete menee a bien en avril. 

Le concept d 'un instrument imageur a 
haute resolution dans le visible a ete 
affine. En ce qui concerne le sondeur a 
haute resolution spectra le, il a ete realise 
une etude comparative des concepts 
candidats, suivie d 'une revue du concept 
preliminaire et I'on travaille a I'heure 
actuelle a une definition plus detaillee de 
I 'instrument. 

L 'ESA et Eumetsat ont elabore un plan 
commun pour la poursuite des activites 
preparatoires de MSG. Des informations 
techniques et programmatiques ont ete 
mises a la disposition d 'Eumetsat au 
sujet des systemes trois axes et a 
stabilisation par rotation . En mars, le 
groupe scientifique et technique 
d 'Eumetsat a recommande I'adoption, 
comme base de reference des satellites 
MSG, d 'une co'nfiguration de satellite 
stabilisee par rotation. Le Conseil 
d 'Eumetsat devrait faire sienne cette 
recommandation lors de sa prochaine 
session. Actuellement, iI est prevu que 
I'etude de phase A commence debut 
1991 dans le cadre de l'Extension de 
I'EOPP. 

Mission sur orbite polaire 
L 'etude de phase A de la premiere 
mission sur orbite po/aire est terminee et 
des presentations finales sur les 
instruments et sur le systeme dans son 
ensemble ont eu lieu. Le Conseil 
directeur du Programme d 'observation 
de la Terre a approuve une extension de 
cette etude afin de couvrir la periode 
allant jusqu 'a I'etabllssement du nouveau 
programme facultatif de cette mission. 

11 a ete acheve conjointement avec la 
Direction Science spatiale I'evaluation 
complementaire des propositions 
d'instruments AO (offre de participation) 
pour I'observation de la Terre et les 
sciences spatiales en vue de la premiere 
mission sur orbite polaire. La selection 
des instruments AO sera faite au niveau 
des delegues dans le courant de 
I'annee. 
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Eureca 

Le programme de developpement et 
d 'essais de qualification du sous-systeme 
de commande d'orientation et de 
correction d'orbite (AOCS) s'est acheve 
chez MBB a Ottobrunn et on integre 
maintenant ce sous-systeme au porte­
instrument lui-meme. 

Parallelement le systeme Eureca, y 
compris 13 des installations pour 
experiences, qui se trouve chez 
MBBIERNO a Breme, a ete reM au 
Centre europeen d 'operations spatiales 
(ESOC) a Darmstadt en vue des essais 
de compatibilite au niveau systeme entre 
le secteur spatial d'Eureca et le secteur 
sol de I'ESOC. 

La revue de la situation de la 
qualification d 'Eureca conduite en mai a 
I'ESTEC (Noordwijk) a permis de 
determiner plusieurs mesures visant a la 
cone/usion d 'activites de qualification et 
de verification en suspenso L'evaluation 
detaillee de certains elements importants 
(ex. conception thermique) pour revue 
ultrerieure par les co-presidents de la 
commission a ete demande. 

Actuellement, I'essentiel des travaux 
porte sur la preparation de procedures 
detaillees en vue des essais systeme qui 
doivent etre realises entre juillet et 
octobre 1990. Le programme s'achevant 
a la fin de I'annee, le systeme Eureca 
devrait etre pret pour la mi-mai 1991 . 
Cependant, des retards sur le 
programme de lancement de la Navette 
pourraient contraindre a reporter le 
lancement au quatrieme trimestre 1991 . 

Station Spatiale 
Freedom/Columbus 

Laboratoires 
La reunion de la Commission 
d 'evaluation des offres (TEB) de I'Agence 
tenue a la mi-janvier a I'ESTEC a marque 
I'achevement de I'evaluation de la 
proposition de phase CID. La TEB a 
enterine les principales cone/usions des 
travaux des groupes d'evaluation dont 
une vive recommandation visant a 
apporter quelques modifications 
majeures a la structure industrielle, en 
particulier, pour ce qui concerne le 
Laboratoire autonome et la Plate-forme 
polaire. 

Debut fevrier a eu lieu a I'ESTEC la 
premiere reunion d 'information sur 
I'evaluation complete de la proposition 
industrielle de la phase CID a I'attention 
du maTtre d 'oeuvre et des contractants 
'Elements : Les principales cone/usions 
des travaux de la TEB y ont ete 
resumees ainsi que les plans de 
l'Agence relatifs a une phase de 
revalidation de la proposition devant 
aboutir a la presentation en octobre 
1990 d 'une mise a jour detaillee de 
celle-ci. Fin fevrier, se sont tenues des 
reunions d 'information specialisees 
consacrees aux propositions de 
Laboratoire autonome et de module 
pressurise. Des reunions similaires au 
niveau des sous-systemes ont eu lieu en 
mars; elles ont ete suivies par le 
demarrage de la phase de revalidation 
de la proposition. 

La premiere Autorisation preliminaire 
d 'engagement de travaux (PA TP-1) 
destinee a couvrir les taches industrielles 
jusqu 'a fin mars 1990 a ete prolongee a 
partir de la fin janvier .' elle a ete suivie, 
debut avril, par la tranche 1 de la 
PA TP-2. Apres consolidation et 
revalidation de la proposition industrielle, 
il est projete de lancer en avril 1991 
I'ensemble du contrat de la phase CID 
du secteur spatia/. 

Sur la base des resultats de I'evaluation 
de la proposition et d 'evaluations 
internes menees en parallele, on a 
retenu pour la phase de revalidation de 
la proposition les principales options de 
configuration suivantes.' 

1. Configuration du Laboratoire 
autonome basee sur le concept de 
module de ressources remplar,;able 
accompaqnee de dispositions au 
niveau de la conception pour que le 
bras telemanipulateur d'Hermes 
(HERA) puisse etre installe en orbite. 

2. Module Laboratoire raccorde avec le 
sas monte dans le cone d 'extremite, 
la possibilite d 'installer des batis 
simples de charge utile etant retenue. 
Les services de charge utile qui 
avaient ete revus a la baisse dans la 
proposition industrielle doivent etre 
retablis. 

Courant janvier, la NASA a presente des 
possibilites de calendrier d'assemblage 
de la Station spatiale proposant une date 
de lancement du Laboratoire raccorde et 
une date la plus precoce possible pour 



Space Station 
Freedoml Columbus 

Laboratories 
The Phase-CID Proposal Evaluation was 
completed with the Agency's Tender 
Evaluation Board (TEB) meeting , held at 
ESTEC in mid-January. The TEB 
endorsed the main findings of the 
Evaluation Panels, including a strong 
recommendation that some key changes 
in the industrial setup be implemented , in 
particular with respect to the Free Flyer 
Element and to the Polar Platform. 

The first full Phase-CID industrial 
proposal evaluation debriefing for the 
Prime and Element Contractors was 
conducted at ESTEC at the beginning of 
February. All major TEB findings were 
summarised , together with the Agency 's 
planning for a Proposal Revalidation 
Phase leading to submittal of a 
comprehensive proposal update in 
October 1990. Dedicated follow-up 
debriefings for the Free Flyer and 
Pressurised Module proposals were 
conducted at the end of February. 
Proposal debriefings down to sub-system 
level were completed in March , followed 
by the initiation of the Proposal 
Revalidation Phase. 

The planned extension of the initial 
Preliminary Authorisation-to-Proceed 
(PATP-1) to cover industrial tasks up to 
the end of March 1990 was implemented 
at the end of January and was followed 
at the beginning of April by PATP-2 
Slice-1. Then, following consolidation and 
revalidation of the industrial proposal , it is 
planned to issue the full Space Segment 
CID contract in April 1991 . 

Based on the results of the Proposal 
Evaluation and parallel in-house 
assessments, the following key 
configuration options have been selected 
as the basis for the Proposal Revalidation 
Phase: 
1. Free Flyer configuration , based on the 

Replaceable Resource Module 
concept and with design provisions 
for on-orbit accommodation of the 
Hermes Robotic Arm (HERA). 

2. Attached Laboratory Module with the 
airlock installed in the end cone, 
retaining the capability of 
accommodating single payload racks. 
Those payload services descoped in 
the industrial proposal are to be 
reinstated. 

In the course of January NASA submitted 
options in the Space Station Assembly 
schedule addressing the Attached 
Laboratory launch date and the earliest 
servicing date at Space Station Freedom 
for the Free Flyer. ESA has confirmed its 
preference for the following dates: 

1. Attached Laboratory launch : Third 
quarter of 1997 

2. First Free Flyer servicing: February 
1999. 

These options will not be consolidated 
until the end of the Space Station 
Preliminary Design Review (PDR) at the 
end of this year or in early 1991. 

Much effort has been devoted in 
February to reaching agreements with 
NASA and NASDA on the Space Station 
payload rack interchangeability issue. 
The major interface agreementsl 
definitions were agreed at a multi-lateral 
Level 2 Rack Steering Group Meeting in 
Tokyo at the end of March . A large 
number of ESA high-priority issues were 
closed during a joint Level II programme 
review in ESTEC at the end of April . 

Concerning the Columbus ground 
segment, the System Architecture Design 
started towards the end of last year, as a 
preliminary to the detailed design of the 
ground segment. 

Proposals for the detailed definition of the 
Manned Space Laboratories Control 
Centre (MSCC) , the Free Flyer Centre 
(FFC) and the Attached Laboratory 
Centre (ALC) have been evaluated and 
discussed with Industry, allowing the 
industrial work to start at the end of 
Marchlearly April . 

As regards utilisation , activities related to 
cooperative Space lab missions are 
continuing in addition to ESA, NASA and 
Germany, Italy has expressed its interest 
in conducting cooperative flights in 
preparation for Space Station 

missions. 

A number of different industrial activities 
to define and develop utilisation ground­
and flight-hardware are underway. The 
Columbus Automation and Robotics 
Testbed contract began in April. The 
development contract of the initial 
Columbus Utilisation Information System 
started earlier this year with interviews 
with various user groups in order to 
review user requirements. 
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Polar Platform 
The Polar Platform was transferred from 
the Directorate of Space Station and 
Microgravity to the Directorate of 
Observation of the Earth and its 
Environment at the beginning of April. 
This groups the development of the 
spacecraft bus and the payload and 
other associated aspects (POEM-1 once 
approved) in the same Directorate. 

Following the issue of a complete self­
standing set of top-level requirements, 
Industry has been requested to update 
the Polar Platform proposal . 

TOP 
Experiments 
Gallium Arsenide (GaAs) Solar Array 

The small satellite (UoSat-4) that was 
carrying the Phase-1 experiment (solar 
panels made of soldered 2 x 2 cm cells) 
has not yet been recovered ; a partial 
reflight of the experiment is under 
consideration . 

Phase-2 , a solar panel made of 2x4 cm 
cells with welded interconnectors, is 
approaching its Critical Design Review. It 
will be carried aboard the Space 
Technology Research Vehicle (STRV-1) 
of RAE (UK). 

Transputer and Single Event Upset 

This experiment was also launched on­
board UoSat-4 and no data have been 
received . A reflight is under discussion . 

Solid State Micro-Accelerometer 

The flight unit is in storage waiting to be 
sent to the launch site. 

Attitude Sensor Package 

The Critical Design Review has been 
completed successfully and the 
manufacturing phase has been initiated . 

Collapsible Tube Mast (CTM) 

The bridging phase has been initiated 
and will be concluded by the end of this 
year . 

Metal Deposition In-Orbit 

The Preliminary Design Review was 
successfully completed in June. 

Liquid Gauging Technology 

The Critical Design Review is foreseen 
for September. 
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la premiere desserte du Laboratoire 
autonome a la Station spatiale. L 'ESA a 
confirme qu 'elle preferait les dates 
suivantes: 

1. Troisieme trimestre 1997 : lancement 
du Laboratoire raccorde 

2. Fevrier 1999 : Premiere desserte du 
Laboratoire autonome. 

Ces options ne seront pas consolidees 
d 'ici la fin de la Revue de conception 
preliminaire (PDR) de la Station spatiale 
a la fin de I'annee ou debut 1991 . 

Le mois de fevrier a ete consacre, pour 
I'essentiel, a la recherche d'accords avec 
la NASA et la NASDA sur 
I'interchangeabilite des b8.tis de charges 
utiles de la Station spatiale. C'est a 
Tokyo, fin mars, que les principales 
interfaces ont ete definies et approuvees 
lors d 'une reunion multilaterale de niveau 
11 du Comite directeur 'Batis'. Bon 
nombre de questions hautement 
prioritaires de I'ESA ont ete closes fin 
avril a I'ESTEC a I'occasion d'une revue 
de programme conjointe de niveau 11. 

En ce qui conCerne le secteur sol de 
Columbus, la conception de 
I'architecture du systeme a commence a 
la fin de I'annee derniere, etape 
preliminaire vers la conception detaillee 
du secteur sol. 

La definition detaillee des Centres de 
controle des laboratoires habites (MSCC), 
du Laboratoire autonome (FFC), du 
Laboratoire raccorde (ALC) a fait I'objet 
de propositions qui ont ete evaluees et 
examinees avec I'industrie; les travaux 
industrie/s ont ainsi pu commencer fin 
mars, debut avril. 

Pour ce qui concerne I'utilisation, les 
activites liees a des missions Spacelab 

menees en cooperation se poursuivent; 
s 'ajoutant a I'ESA, a la NASA et a 
l 'Allemagne, l'ltalie a fait savoir qu'elle 
souhaiterait executer des vo/s en 
cooperation pour se preparer a des 
missions de la Station spa tia le. 

Differentes activites industrielles liees a la 
definition et au developpement de 
I'utilisation des materie/s des secteurs sol 
et spatial sont en cours de realisation . 
L 'execution du contrat relatif au banc 
d 'essai 'Automatisation et robotique ' de 
Columbus a commence en avril. Le 
contrat de developpement du premier 
Systeme d 'information sur I'utilisation de 
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Columbus a ete lance plus tot dans 
I'annee ; on a commence par interroger 
divers groupes d 'utilisateurs pour pass er 
en revue leurs besoins. 

Plate-forme polaire 
Au debut du mois d'avril, la 
responsabilite de la plate-forme po/aire, 
element qui fait partie du Programme 
Columbus de I'Agence, a ete transferee 
de la Direction Station spatiale et 
Microgravite a la Direction Observation 
de la Terre et de son environnement ; 
cette derniere regroupe les travaux de 
developpement du vehicule spatial lui­
meme, de la charge utile et d'autres 
aspects connexes (Mission POEM-1 
lorsqu 'elle aura ere approuvee). 

A la suite de la diffusion d'un document 
independant et complet sur les imperatifs 
de haut niveau, I'industrie a ete invitee a 
actualiser la proposition de plate-forme 
po/aire. 

TOP 
Experiences 
Generateur solaire El I'arseniure de 
gallium (GaAs) 
Le petit satellite (UoSat-4) a bord duquel 
etait embarquee I'experience de la 
phase 1 (panneaux so/aires constitues 
de cellules soudees de 2x2 cm) n 'a pas 
encore ete recupere; on envisage le 
reemport d'une partie de I'experience. 

En ce qui concerne la phase 2 de cette 
experience qui porte sur un panneau 
so/aire equipe de piles de 2x4 cm a 
interconnecteurs soudes, on approche 
de la revue critique de la conception qui 
sera conduite a bord du vehicule de 
recherche technologique spatiale 
(STRV-1) du RAE (RU). 

Transordinateur et perturbations sous 
I'effet de particules elementaires 
Cette experience etait egalement 
embarquee a bord d 'UoSat-4 ; aucune 
donnee n 'a ete rer;ue ; son reemport est 
a I'examen. 

Micro-accelerometre El I'etat solide 
L 'unite de vol est entreposee dans 
I'attente de son expedition sur le site de 
lancement. 

Ensemble de detecteurs d 'orientation 
La revue critique de la conception a 

donne des resultats satisfaisants et la 
phase de fabrication a commence. 

Mat El tube enroulable (CTM) 
La phase relais a commence et sera 
terminee a la fin de I'annee. 

Experience de depot de metaux en 
orbite 
La revue de conception preliminaire a 
ere menee a bien en juin. 

Technologie de jaugeage des liquides 
La revue critique de la conception est 
prevue pour septembre. 

Technologie de structures gonflables 
rigidifiables dans I'espace 
La phase A a pris fin en juillet. 11 est 
prevu qu 'une revue de securite 
preliminaire ait lieu aux Etats-Unis en 
aout. La Phase B commencera en 
septembre. 

Ecoulement diphasique 
La revue de conception preliminaire est 
fixee a septembre. 

Experience ESA/NASA en cooperation 
Dans le cadre de I'experience de 
contamination en vol (IFCEICTM), la 
NASA fournit un soutien a I'ESA pour la 
conception du systeme de larguage du 
CTM. En ce qui concerne les decisions 
relatives a la phase CID de cette 
experience et de I'experience 
d 'interactions entre le module de 
generateur so/aire et le plasma (SAMPlE), 
on continue d 'attendre les resultats 
relatifs au CTM. 

Occasions de vol 
Le lancement des experiences 
Hitchhiker-G (ensemble de detecteurs 
d 'orientation) a ete reporte a janvier 
1992 (Navette STS-50). Le lancement 
GAS du micro-accelerometre etat solide 
(G-21) a bord du STS-1 a ete reporte a 
decembre prochain. le lancement du 
STRV-1 qui emportera la phase 2 de 
I'experience de generateur so/aire a 
I'arseniure de gallium est prevu pour le 
debut de 1992. 

Preparation de la phase suivante du 
TDP 
La premiere reunion des participants 
potentie/s doit avoir lieu en septembre. 



Inflatable Space Rigidised Technology 

Experiment 
Phase-A was completed in July. A 
preliminary Safety Review in the United 
States is scheduled for August. Phase-B 
will start in September. 

Two-Phase Flow 
The Preliminary Design Review is 
scheduled for September. 

ESA/NASA cooperative experiments 
In the framework of the In-Flight 
Contamination Experiment (IFCE/CTM), 
NASA is providing support to ESA in the 
design of the CTM's Jettison System. 
Phase-CID decisions for this experiment 
and the Solar Array Module Plasma 
Interaction Experiment (SAMPlE) are 
pending the CTM status. 

Fl ight opportunities 
For the Hitchhiker-G experiment (Attitude 
Sensor Package) the launch has been 
shifted until January 1992 on-board 
STS-50. The Get-Away Special launch of 
the Solid State Micro-Accelerometer 
(G-21) on-board STS-40 has now been 
delayed until December of this year. The 
STRV-1 launch, carrying the Gallium 
Arsenide Solar Array Phase-2 experiment 
is foreseen for early 1992. 

TDP Next Phase Preparation 
The first meeting of the Potential 
Participants is scheduled for September. 

Ariane 
Ariane-5 
The first Vulcain engine was integrated 
on the PF50 test stand at SEP Vernon 
on 4 April, in accordance with a 
planning schedule drawn up three years 
ago. This important milestone in the 
development of the engine is the result 
of considerable effort on the part of the 
programme contractors over the last 

year. 

The first cooling-down test has taken 
place, and the engine behaved 
according to predictions. The first ignition 
test of the engine combustion chamber 
is planned for early July. 

Progress in the development of the P230 
solid booster is satisfactory despite the 
usual difficulties encountered with such a 
huge project in the tropical environment 
of Kourou. The first Scale One test of a 
P230 solid booster in Kourou is still 
scheduled for the second half of 1991. 

Hermes 

Important decisions at space-vehicle 
configuration level were presented to the 
Programme Board on 22 May, namely: 

- choice of the ejectable seats, of 
Buran type (Mach 3), as the most 

programmes & operations 

Vue ec/atee d'Hermes ljuillet 1990) 

Cut-away view of the Hermes spaceplane 
(July 1990) 

reliable and feasible crew escape 
system. As a consequence, seat 
development will be coupled with that 
of IVA suits, making use of current 
expertise in the field 

- selection of aluminium alloy instead of 
composite materials for the cold 
structure 

- confirmation of wing lets versus central 
fin 

- cancellation of the Hermes Propulsion 
Module, with the possibility of direct 
injection of Hermes into its transfer 
orbit by Ariane-5. 

Hermes Robotic Arm (HERA) and EVA 
activities are continuing along the lines 
indicated by the configuration reviews. 

Concerning the ground segment, the 
definition phase of the Flight Control 
Centre has started as planned. 

Programme aspects 
The key decision has been the delay of 
transition to Phase 2 until June 1991, in 
order to consolidate the technical 
configuration and the management 
aspects. As a consequence, a transition 
budget request, in advance of the 
Phase-2 decision, has been submitted to 
the Programme Board. 

Management aspects 
An administrative arrangement has been 
signed by the Directors General of ESA 
and CN ES aiming at a more efficient 
management organisation. This 
agreement foresees a unique ESA/CNES 
programme team, headed by a 
Programme Director and monitored by a 
Supervisory Board. 

The relevant legal texts are expected to 
be finalised shortly and the transition 
period is being used to make 
organisational and staffing adjustments. 

Industry has also been requested to 
implement for Phase-2 an organisation 
which optimises the industrial structure 
on a European scale. ~ 
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Ariane 

Ariane-5 
Le 4 avril, conformement au ca/endrier 
etabli il y a trois ans, le premier moteur 
Vulcain a ete integre sur le banc d'essai 
PF50 de la SEP a Vernon. Cette etape 
importante dans la mise au point du 
moteur est I'aboutissement d'un effort 
considerable deploye par les 
contractants depuis un an. 

Le premier essai de refroidissement a eu 
lieu; le moteur s'est comporte 
conformement aux previsions, Le premier 
essai d'allumage de la chambre de 
combustion du moteur est prevu pour 
debut juillet, 

Les travaux de mise au point du 
propulseur a poudre P230 se 
poursuivent de maniere satisfaisante 
malgre les difficultes que I'on rencontre 
habituellement avec un projet de cette 
envergure dans I'environnement tropical 
de Kourou, Le premier essai grandeur 
reelle d'un propulseur a poudre P230 a 
Kourou est toujours prevu pour le 
second semestre 1991, 

Hermes 

Des decisions importantes relatives a la 
configuration d.u vehicule spatial ont ete 
presentees au Conseil directeur du 
Programme reuni le 22 mai, Elles portent 
sur les points suivants: 

- choix des sieges ejectables de type 
Bourane (Mach 3) qui constituent le 
systeme de sauvegarde de I'equipage 
le plus fiable et le plus facilement 
realisable, En consequence les 
travaux de developpement de ces 
sieges pourraient etre associes a 
ceux des combinaisons IVA en 
fonction de I'experience actuelle dans 
ce domaine; 

- choix de I'alliage d'aluminium au lieu 
de materiaux composites pour la 
structure froide; 

- confirmation des derives en bout 
d'aile a la place de la derive centra/e; 

- suppression du module de propulsion 
Hermes et possibilite d'injection 
directe d'Hermes sur son orbite de 
transfert par Ariane-S 

Les travaux sur le bras telemanipulateur 
d'Hermes (HERA) et les activites EVA se 
poursuivent selon les axes traces par les 
revues de configuration, 
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Quant au secteur sol, la phase de 
definition du Centre de controle en vol a 
commence comme il etait prevu. 

Aspects relatifs au programme 
La principale decision a ete de reporter a 
juin 1991 le passage a la phase 2 afin de 
consolider la configuration technique et 
les aspects relatifs a la gestion, En 
consequence une demande de budget 
de transition a ete soumise au Conseil 
directeur du Programme avant que soit 
prise la decision de passer a la phase 2, 

Aspects relatifs a la gestion 
Les Directeurs Generaux de I'ESA et du 
CNES ont signe un accord administratif 
visant a une organisation de gestion plus 
efficace, A cet effet sera creee une 
equipe de programme ESAlCNES unique 
placee sous la direction d'un 
Responsable de programme et suivie par 
un Conseil de surveillance, 

La version definitive des textes juridiques 

Vulcain Engine No, 1 at the PF50 test facilities 
in Vernon 

Moteur Vu/cain No. 1 aux installations d'essais 
PF50 a Vernon 

appropries devrait etre prete sous peu et 
la periode de transition est mise a profit 
pour proceder a des ajustements sur le 
plan de I'organisation et des ressources 
en personnel. 

L'industrie a egalement ete invitee a 
mettre en place pour la phase 2 une 
organisation qui puisse optimiser la 
structure industrielle a I'echelle 
europeenne, 



Publications 
The documents listed have been issued 
since the last publ ications announcement 
in the Bulletin. Requests for copies 
should be made in accordance with the 
Table and using the Order Form inside 
the back cover of this issue. 

esa BR·69 

esa ---

ESA Journal 

The following papers have been 
published in ESA Journal Vol. 14, No. 2 

THE SOLAR-POWER GENERATOR FOR THE 

HUBBLE SPACE TELESCOPE 

GERLACH L 

PHAROS: PROPOSAL FOR A HIGH·ANGULAR­

RESOLUTION OPTICAL SURVEY 

GREENAWAY A H & MACK SMITH 0 

REAL-TIME RECTIFICATION OF METEOSAT 

IMAGES 
BOS A M, DE WAARO J & AOAMSON J 

THE INTERNATIONAL CIRRUS EXPERIMENT (ICE) 

- A JOINT EUROPEAN EFFORT 

RASCHKE E ET AL 

PACKET SWITCHING BY SATELLITE: SYSTEM 

DESIGN ISSUES 

SOPRANO C & BELLA L 

AN INFLATABLE PARABOLIC REFLECTOR 

ANTENNA - ITS REALISATION AND ELECTRICAL 

PREDICTIONS 

VAN'T KLOOSTER K ET AL 

ESA Special Publications 

ESA SP-306 11 170 PAGES 

PROC . INTERNATIONAL WORKSHOP ON SPACE 

PLASMA PHYSICS INVESTIGATIONS BY CLUSTER 

AND REGATIA. GRAZ. AUSTRIA. 20-22 

FEBRUARY 1990 (MAY 1990) 

ROLFE E J (EO) 

ESA SP-1089 11 45 PAGES 

CATALOGUE OF ESA PUBLICATIONS IN 1989 

(JUNE 1990) 

BA TTRICK B & DE ZWAAN F (COMPILERS) 

ESA SP-1119 11 80 PAGES 

RAIN RADAR, REPORT OF A CONSULTANCY 

GROUP (APRIL 1990) 

GUYENNE T 0 (EO) 

--

publications 

ESA SP-1124 11 151 PAGES 

ESA'S REPORT TO THE 28TH COSPAR MEETING, 

THE HAGUE, THE NETHERLANDS, JUNE 1990 
(MAY 1990) 

BURKE W R (EO) 

ESA SP-1126 11 158 PAGES 

REPORT ON THE ACTIVITIES OF SPACE SCIENCE 

DEPARTMENT IN 1988-1989 (JUNE 1990) 
OAVIO v (EO) 

ESA SP-1133 11 144 PAGES 

ESTEC SOFTWARE CATALOGUE (JUNE 1990) 
BATTRICK S 

ESA Brochures 

ESA BR-65 11 48 PAGES 

THE ULYSSES DATA BOOK (JUNE 1990) 

LONG DON N (EO) 

ESA BR-69 11 46 PAGES 
FIRST - FAR INFRARED AND SUBMILLlMETRE 

SPACE TELESCOPE (JULY 1990) 

KALDEICH B (EO) 

ESA BR-70 11 35 PAGES 

ECS - SIXTH YEAR IN ORBIT (MAY 1990) 

BURKE W R (EO) 

ESA Folders 

ESA F-25 

TO LAST A LIFETIME - THE ESTEC TEST 

CENTRE (JUNE 1990) 

OAVIO V (EO) 

ESA Training Manuals 

ESA TM·03 11108 PAGES 

COLUMBUS UTILISATION INFORMATION SYSTEM 

(CUIS) USER'S MANUAL (APRIL 1990) 

LANOEAU J (EO) 

ESA TM-06 11 105 PAGES 

HANDBOOK OF DATA COMPRESSION 

ALGORITHMS 

SLlWA R (EO) 
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How to keep 
a Project 

Manager happy 

Space Applications 
.ACRES, Australia - LandsatlSPOT.Fokker, Netherlands - ERS-
1 Satellite Payload Integration .ESA Kiruna, Sweden - ERS-l 
Primary Ground Station, Gatineau, Canada - ERS-l Ground 
Station, Frascati, Italy - ERS-l Data Processing Centre, Fucino, 
Italy - ERS-l Ground Station, Mas Palomas - ERS-l Ground 
Station .ESRIN, Italy - LandsatlMOS-l/ERS-l .NASA Alaska -
ERS-l Ground Station, Kennedy Space Center - Space lab, 
Johnson Space Center - Spacelab, Goddard Space Flight Center 
- Spacelab .Royal Aerospace Establishment, UK - Earth 
Observation Data Centre 

Aerospace/Research 

High performance data recording 
systems from Penny & Giles are 
serving the stringent demands of 
a user community spanning more 
than forty countries. Quality, 
reliability and technical innovation 
are the hallmarks of our recorders 
wherever they are used. 
But a successful project requires 
more than just the technical 
excellence of the equipment 

.Rolls Royce, U K -Aero Engine development .General Electric, 
USA - Aero Engine development .Pratt & Whitney, Canada -
Aero Engine development .British Aerospace, UK - Satellite 
vibration testing and missile development .Lockheed, USA ­
Trident 0 -5 development .SEP, France -Ariane 5 propulsion 
development 

For further details of our Total Management 
Programme and advanced analogue and high 
density digital recording systems call: 

Pennyf6i1es 
supplied. Every project is backed by Penny & Giles' 
Total Management Programme. 

~ 

DA TA S YS TEMS This unique service starts with specialist 
consultancy at the project definition stage and 
covers every aspect of programme management, 
custom engineering, quality plan, installation, 
customertraining, maintenance programmes and 
post delivery support, anywhere in the world. 
We believethattotal involvement has been a vital 
element of successful projects such as these:-

UK and International 
Penny & Giles Data Systems Ltd, Gibbs House, Kennel Ride, Ascot, 

Berkshire SL5 7NT, UK, Telephone: (+44) 0344 B90606 
Telefax: (+44) 0344 B90646 Telex: 846066 

USA and Canada 
Penny & Giles Data Systems Inc., 1250 Northmeadow Parkway, 

Suite 114, Roswell, Georgia 30076 USA 
Telephone: (404) 7400415 Telefax: (404) 740 0420 

102 

* HIGHBURY COLLEGE OF TECHNOLOGY 
REGIONAL ELECTRONICS CENTRE AND ESA APPROVED SCHOOL 

Hlghbury College has recognised the need for overcoming skill shortages In the Space Industry, particularly when related to electronic 
assembly lechnlques. To assist the Industry in this respect Ihe centre has expanded its course programme for 1990. 

Hlghbury IS also pleased to announce thalln future these courses will be marketed throughoul Europe by Spur Training Services Limited. 

The lollowlng courses will be held at Hlghbury in 1990. 

HCT 1 HAND SOLDERING COURSE TO ESA STANDARD PSS·OHOB 
Seplember 10 · 14; November 19 ·23 

HCT 2 INSPECTOR TRAINING COURSE TO ESA STANDARD PSS·Ol·70B 
Seplember 10·14; November 19 ·23 

HCT 3 THE PREPARATION AND SOLDER TERMINATION OF SEMI·RIGID CABLE ASSEMBLIES TO ESA 
SPECIFICATION PSS·OH1B 
Oclober B·l0; November 12 · 14 

The above 3 courses are ESA APPROVED 

HCT 4 ELECTRONIC ASSEMBLY TECHNOLOGY; REWORK AND REPAIR 
Oclober 29· November 2 

HCT 5 SURFACE MOUNT TECHNOLOGY 
October 1 ·3, December 3·5 

The above 2 courses are currently under conSideration for ESA Approval 

., Spur Training 
Services Lld . 

Further delalls of Ihe courses can be obtained from :-

Asgard House, Hayward Business Centre 
New Lane, HAVANT, Hants, POg 2NL, UK 

Tel : (0705) 455564 Fax: (0705) 470874 



publications 

Publications Available from ESA Publications Division 

Publication Number of Scope/Contents Availability Source 
issues per year 

Periodicals 

ESA Bulletin 4 ESA's magazine Free of charge ESA Publications Division, ESTEC, 
ESA Journal 4 ESA's learned jou rnal 2200 AG Noordwijk, The Netherlands 
Earth Observation Quarterly 4 Remote sensing newspaper 

(English or French) 

ECSL News 4 Bulletin of the European Centre for Space 
Law (under the auspices of ESA) 

Reaching for the Skies 4 ESA's Space Transportation Systems 

Columbus Logbook 4 Space Station/Columbus newspaper 
Microgravity News from ESA 3 Europe's microgravity research programme 

(English or French) 

News & Views 6 ESA Information ESRIN, Via Galileo Galilei, 
Retrieval Service's newspaper CP64, 00044 Frascati, Italy 

Monographs Code 
Conference Proceedings (SP-xxx) Volumes on specific Conference subjects Prices below ESA Publications Division, ESTEC, 
Scientific/Technical Monographs (SP-xxxx) Specific/detailed information on 2200 AG Noordwijk, The Netherlands 

graduate-level subjects 
ESA Brochures (BR-xxx) Summary of less than 50 pages 

on a specific subject 

ESA Folders (F-xxx) 'Folders' giving short description of a Free of charge ESA Publications Division, ESTEC, 
subject for the space-interested layman 2200 AG Noordwijk, T~e Netherlands 

Scientific & Technical Reports (STR-xxx) Graduate level - reflecting ESA's Prices below 

position on a given subject 
Scientific & Technical Memoranda (STM-xxx) Graduate level - latest but not final ised 

thinking on a given subject 
Procedures, Standards & Specifications (PSS-xxx) Definitive requirements in support of 

contracts 

Other Publications 

Contractor Reports (CR-xxx) Study reports from contractors: Prices below ESA Publications Division, ESTEC 
CR(P) given unl imited distribution 2200 AG Noordwijk, The Netherlands 
CR(X) confined to certain ESA Member 
States 

Training Manuals (TM-xxx) Series for education of users or potential 
users of ESA programmes, services or 
facilities 

Technical Translations (Hxxx) Translations of national space-related Prices from ESRIN ESRIN , Via Galileo Galilei, 

Public-relations material 

Charges for printed documents 
Number of pages in document: 
Price (Dutch Guilders) 

EO 
1-50 
20 

documents - (Microfiche or 
photocopy only) 

General literature, posters 
photographs, films, etc. 

E1 
51-100 
30 

1. Cheques to be made payable to : ESA Publications Division 
2. Prices subject to change without prior notice 

E2 
101-200 
40 

3. Mailed free-at-charge (sea mail outside Europe). If airmail is required , please add 10% to prices indicated above. 

CP64, 00044 Frascati, Italy, 
or ESA/IRS Office, 8-10 Mario Nikis 
75738 Paris 15, France 

ESA Public Relations Service 
8-10 rue Mario-Nikis 
75738 Paris 15, France 

E3 
201-400 
60 

E4 

401-600 
80 
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Order Form for ESA Publications 
(Must be accompanied by a cheque or banker's draft. For prices please see overleaf). 

RETURN TO: DISTRIBUTION OFFICE, ATTN: F. DE ZWAAN 
ESA PUBLICATIONS DIVISION 
ESTEC, POSTBUS 299 
2200 AG NOORDWIJK 
THE NETHERLANDS 

No. of ESA 
Title 

Price per Total 
copies Reference copy, Ofl. Ofl. 

~ 

Airmail (outside Europe) 0 yes Add 10% of total: 

Total Amount enclosed: Ofl. 

MAILING ADDRESS (Print carefully) 

Name 

Function 

Organisation 

Mailing Address 

Town & Postal Code 

Country 

Customer's Ref. Signature 

Oate 

ADDITIONAL INFORMATION 
1. Publications are available in printed form (as long as stocks last) . in microfiche and as photocopies. 
2. Publications in the ESA TT series are not available in printed form. 
3. Mailing free-of-charge (outside Europe sea mail) . If airmail outside Europe is required please add 10% to total. 
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Puerto Rico 
Qatar 
Romania 
Rwanda 
Sao Tome 
Principe 
Saudi Arabia 
Senegal 
Sierra Leone 
Singapore 
South Africa 
Soviet Union 
Spain 
Sri Lanka 
Sudan 
Surinam 
Sweden 
Switzerland 
Syria 
Taiwan 
Tanzania 
Thailand 
Trinidad 
Tunisia 
Turkey 
Uganda 
Uruguay 
United Kingdom 
USA 
Venezuela 
Yugoslavia 
Zaire 
Zimbabwe 




