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compared with 6 Jovian radii in 1992), and the
spacecraft’s orbit will therefore be unaffected.

Another difference between the two fly-bys is
that this time the spacecraft will approach the
planet from high northern latitudes. This is
scientifically very interesting because Ulysses
will be very well placed (75º north of the
planet’s equator in November/December) to
detect radio emission from Jupiter’s auroral
regions.

Recent findings by the Ulysses DUST team,
showing that a steady increase in the flux of
interstellar dust in the inner heliosphere is
likely to occur as a result of the recent reversal
of the Sun’s magnetic polarity, have attracted
significant media attention. Interstellar dust,
which enters the heliosphere with the same
velocity as neutral interstellar gas, was first
detected by Ulysses.

ISO
The Infrared Space Observatory Data Archive
is being enhanced with new Highly Processed
Data Products, including catalogues and
atlases. Several of the ongoing projects focus-
ing on reducing data from selected observing
modes have been completed. A new
interoperability mechanism, fully compliant
with the Virtual Observatories standards, was
demonstrated at the ADASS XIII Conference
in Strasbourg (F) from 2 to 15 October.

ISO continues to have a significant presence
in the refereed literature, with more than 1000
papers drawing upon ISO data and covering
all areas of astronomy having appeared since
late 1996.

Recent highlights include:
– The deepest survey by ISO: The bulk of the 

extragalactic diffuse light at 6.7 microns can 
be explained as the sum of the light emitted 
by many evolving galaxies. The deepest 
observation by ISO has resolved 65 sources
in the SSA13 field, down to 6 µJy.

– The first detection of a purely rotational 
transition of 17OH in the Interstellar 
Medium: Two resolved components of this 
transition appear in absorption towards the 
giant molecular cloud Sagittarius B2, which 
was observed at a spectral resolution of 
33 km/s using the Fabry-Pérot mode of 
ISO’s Long-Wavelength Spectrometer.

Ulysses
On 6 October, Ulysses completed its 13th
highly successful year in orbit. The spacecraft
and all of its scientific instruments continue 
to operate well, with data recovery levels
consistently in excess of 97%.

For the first time since 1992, Jupiter is starting
to feature strongly in the scientific activities of
the Ulysses investigator teams. On 5 February
2004, the spacecraft will encounter the giant
planet for the second time. Unlike the 1992 fly-
by, however, this will be a distant encounter
(closest approach will be at 1684 Jovian radii,
or 120 million km, from the planet’s centre,

SOHO
SOHO was recently awarded the Laurels for
Team Achievement Award of the International
Academy of Astronautics (IAA). This award
recognises both the outstanding achievements
in designing, building and operating the mission,
as well as the science it has performed. It is a
tribute to all of the engineers and scientists
who have contributed to one of the most
successful space science missions in history.

Since showing the first signs of degradation in
early May, SOHO's High-Gain Antenna z-axis
mechanism has become unusable in nominal
mode, but can still be moved if necessary
using double motor windings (prime and
redundant). After careful analysis of all
options, the team therefore decided to park
the antenna in an ‘ideal’ position, where data

The huge solar flare that occurred on the solar limb on 4 November was the most powerful ever seen. This image was captured
by the Extreme Ultraviolet Imaging Telescope on the SOHO spacecraft, which has been observing the Sun continuously for more
than eight years
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In Progress

losses can be minimised by rotating the
spacecraft 180 degrees once every three
months. The result is ‘keyhole’ periods,
alternating between 18 and 25 days every
three months, allowing data downlinking using
the regular 26 m DSN stations, with larger 34
or 70 m stations being required to fill the gaps.

The 13th SOHO Workshop, on ‘Waves,
Oscillations and Small-Scale Transient Events
in the Solar Atmosphere’, took place in
Majorca (E) at the end of September and 
was attended by almost 100 scientists. The
Proceedings will be published shortly by ESA
Publications Division.

Huygens
On 15 October Cassini-Huygens completed
six years in space and is still functioning very
well. The 12th in-flight checkout of the
Huygens Probe was successfully conducted
on 18 September and an in-flight engineering
demonstration of the Saturn Orbiter Insertion
(SOI) manoeuvre was successfully completed
in August. All SOI activities, except main-
engine firing, were tested. A week-long
engineering demonstration of the Probe Relay
Mission will be conducted in early March
2004.

SOI itself will take place on 1 July 2004, and
Huygens will be released on Christmas Day
2004 for an entry into Titan’s atmosphere on
14 January 2005. A major engineering effort 
is being devoted to re-validating the entry
scenario and the parachute-deployment
sequence, taking into account the latest
atmospheric models (Yelle Model including
atmospheric gravity waves). An Agency-level
mission review (delta Flight Acceptance
Review) will be conducted in the period
December 2003 - February 2004.

The onset of magnetic reconnection observed by the Cluster
spacecraft. The upper panel shows the solar wind and the
magnetic field of the Earth’s magnetosphere reconstituted from
the observations made by Cluster-1. The lower panel shows them
as observed by Cluster-3. The reconnection process had started
between the passages of the two spacecraft, which were
separated by 20 secs in time, as evidenced by the large bulge in
the magnetic field (Courtesy of Hasegawa & Sonnerup)

XMM-Newton
XMM-Newton operations continue to run
smoothly, and the autumn eclipse season
passed without incident. An effort is being
made to model the satellite’s radiation
environment, with the goals of achieving a
higher fraction of successful observations, and
of slightly increasing the amount of available
science time. Over 2800 observation
sequences have now been executed and the
data for all but 100 of them has already been
shipped.

The work on upgrading the overall ground
segment (to SCOS-2000) is progressing
according to plan, and should be completed
towards the end of 2004.

By the 30 April deadline for submissions in
response to the latest XMM-Newton observing
programme Announcement of Opportunity
(AO-3), a total of 692 valid proposals had
been received from 468 different Principal
Investigators in 24 countries. These proposals
requested almost 27 500 hours of science
time, which is about 10% more than was
requested in response to AO-2. In the
subsequent evaluation process, involving 70
scientists from 16 countries, a total of 948

observations were selected for A0-3. Following
the approval of the recommended observing
programme by ESA’s Director of Science,
proposers were notified of the results in early
July, thereby completing the process in record
time. AO-4 is currently foreseen for release in
September 2004.

A paper published in Nature on 12 June
reported the first direct measurement of a
neutron star’s magnetic field using XMM-
Newton, through the discovery of cyclotron
resonant absorption dips in the star’s X-ray
spectrum. By mid-October, some 380 papers
based on XMM-Newton data had been
published in, or submitted to, the refereed
literature.

Cluster
The four Cluster spacecraft continue to
perform well, returning more than 99% of the
data expected from the Master Science Plan.
After exploring the day-side and night-side
boundaries of geospace with various spatial
resolutions, using different configurations of
the four satellites, they are now configured 
200 km apart to study fine details and
measure currents in the Earth’s magnetotail.
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Recent science highlights is Cluster’s
observation of magnetic reconnection in
progress in the polar cusp, the region above
the pole where solar-wind particles enter
directly into the magnetosphere and reach the
Earth’s atmosphere. The reconnection process
accelerates ions, which can then produce a
bright spot in the aurora. By chance, NASA’s
IMAGE spacecraft was in a position to observe
the proton aurora at the same time and
detected such a bright spot. Serendiptous
coordinated observations like this one are
equivalent to winning a lottery, as they are just
as unlikely and scientifically just as rewarding!
This is the first time that the reconnection
process has been observed at high altitude
and its direct effect in the ionosphere
recorded.

In other instances, the Cluster spacecraft have
been able to measure the exact curvature of
the magnetic field in the Earth’s magneto-
sphere, and its gradual change with ongoing
reconnection, which is a unique but essential
measurement for understanding energy
storage and release in the magnetic field of
near-Earth space.

The 6th Cluster Workshop took place during
the first week of October, reviewing the latest
discoveries made by the mission and
addressing, inter alia, the effects that
solar activity has on the Earth’s
magnetosphere, the bow shock, the
magnetopause, the polar cusp, and their
spatio-temporal fluctuations.

Integral
Integral routine operations are proceeding
smoothly with no major anomalies or
interruptions to the observing programme.
It is expected that most of the high-priority
targets in the first year’s observing
programme will have been observed by 
the end of December, as anticipated. The
process of selecting the targets for the
second year’s programme is nearly complete,
with the Announcement of Opportunity having
closed on 5 September. A total of 142
proposals were received, resulting in an over-
subscription by around a factor of 8.

PROBA
Operated from ESA’s Redu station in Belgium,
PROBA has been providing Earth-observation
data to the CHRIS/PROBA scientific
community as well as images for educational
and public-relations purposes. About 50
sequences of five different multispectral
images are produced monthly and 70 sites are
being imaged with the High-Resolution
Camera.

The space environment monitoring payload
(SREM and DEBIE instruments) has
continued to provide good data. These
instruments are currently in use only half of
the time, however, as priority is being given to
Earth observation, as a precautionary
measure to limit battery usage. This strategy
will be reviewed for the winter season.

With a view to the further extension of the
mission, a review of the spacecraft’s health
has been performed. It has been concluded
that there is nothing to preclude another year
of operations, as all onboard units are still
performing satisfactorily and no significant
degradation has been observed. The orbit,
with a decay of 16 km since launch and a drift
of 8 minutes, remains adequate for good-
quality Earth imaging. However, some
necessary upgrades to the ground segment
have been identified, as several items have
reached or are quickly approaching their
end-of-life.

Rosetta
Since the postponement of the Rosetta
launch in January, the flight spacecraft has
remained in Kourou. The fuel has been
off-loaded and various maintenance
activities have been performed on critical
units, especially mechanisms. Minor
refurbishment/maintenance work on
some payload units has also taken
place.

The new flight software, which takes
into account the new mission target
and also some anomaly fixes, has

Approximately half the proposals are for
compact galactic sources, one quarter for
extra-galactic objects, and the remainder for
nucleosynthesis studies and miscellaneous
objects. The results of the selection process
should be communicated to the astronomical
community in November, with the requested
observations taking place from mid-December
onwards.

After the closure of the spring galactic-centre
visibility window, Integral went on to observe a
wide range of astronomical sources, including
clusters of galaxies, interacting binaries, stellar
associations, accreting binaries, active galactic
nuclei and an unidentified gamma-ray source.
Target of Opportunity observations were made
of a relatively nearby Type-Ia supernova and a
soft gamma-ray repeater that went into
outburst. The galactic-centre region became
visible again in August and Integral performed
its deepest look ever (2 million seconds)
searching for new sources, studying the
enigmatic source close the middle of the
galactic centre itself, and mapping the
surrounding diffuse emission that results from
the creation of new atoms and the annihilation
of electrons and positrons.
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been thoroughly tested on the spacecraft
engineering qualification model at ESOC in
Darmstadt (D), culminating in comprehensive
system functional tests on the flight model,
including commanding tests from ESOC. This
exercise went off extremely smoothly,
providing high confidence in the latest flight
software.

A Launch Preparation Readiness Review has
taken place, addressing all system aspects of
the new mission, all activities on the flight
hardware since the launch postponement, and
any anomalies encountered during early Mars
Express operations that might be relevant to
Rosetta. No major discrepancies were
identified and the green light was given to start
the new launch campaign at the end of
October.

For the lander, the main concern since the
choice of the new mission scenario has been
the larger size of the target comet, which
could significantly increase the landing

velocity. Various tests have therefore been
performed on the landing gear to further
assess its strength and damping
characteristics. The results are very positive,
showing that the lander can touch down
successfully on the larger comet even if it 
has a higher density. A small hardware
modification has been implemented to limit 
the tilting of the lander body and avoid 
toppling if the surface slope is high.

The launcher-qualification issue is being re-
addressed to confirm the ability to launch
Rosetta using the Ariane-G5+ version. A
qualification review will take place at the end
of November.

Ground-segment preparation is continuing
according to plan, with confidence buoyed by
the excellent performance of the new antenna
in New Norcia (Aus.) during Mars Express
operations. The new mission has a launch
window that opens on 26 February 2004 and
all systems are on track for this date.

In Progress

The cities of Santee and Poway
to the north of San Diego,
California,  can be seen in this
image of the area known as
‘Sycamore Canyon Open Space
Preserve’, which has been
ravaged by fires in recent
weeks. The image was taken
on 5 November by the CHRIS
instrument onboard ESA’s
PROBA-1 spacecraft

Mars Express
After a highly successful launch on 2 June, 
the spacecraft was injected very precisely by
the Fregat upper stage onto its interplanetary
transfer trajectory. The subsequent post-
launch checkout of the spacecraft, initial
testing of the scientific instruments, and
Beagle 2 commissioning activities have been
successfully completed.

An identified shortfall in output from the power
subsystem means that only about 70% of the
expected power will be available during the
mission. A comprehensive analysis has
therefore been carried out to identify the cause
and to minimise its impact on the science
mission. That evaluation is nearly complete
and it appears that nominal payload
operations can be executed for more than 85%
of the orbits, while the remaining 15% will
require only some fine-tuning of power
consumptions.

In July, the scientific community recommended
a change to the orbit around Mars, in order to
provide more daylight coverage for the optical
instruments in the earliest mission phases.
Although no final conclusions have been
reached, all current studies indicate that the
change is feasible.

Venus Express
The flight-model spacecraft structure has been
delivered on time by Contraves (CH) to
Astrium Ltd. (UK) for installation of the
propulsion system, which is also proceeding
according to plan.

All of the payload engineering models have
been delivered to Astrium SAS (F) for
installation on the test bench. Initial testing of
the interfaces between payload and spacecraft
subsystems has started and installation of the
first version of the flight software is imminent.

Starsem has initiated all of the necessary
analysis and study activities for the Soyuz
launch, leading up to a preliminary mission-
analysis review in mid-2004.
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configured itself into a safe mode, exactly as
planned. The ESOC Flight Control Team,
supported by Industry and ESTEC, then
began the subsystem commissioning phase,
which lasted about four days. All subsystems
were found to work as expected.

On 30 September, the electric-propulsion
system was successfully fired for the first time,
and has since been thrusting regularly,
increasing the semi-major axis by about 50 km
per orbit. The goal is to apply thrusting as
quickly as possible to escape from the Earth’s
hazardous radiation belts.

In the meantime, all 7 payload instruments
have been successfully pre-commissioned (i.e.
electrically and functionally verified), leading to
the possibility of taking the first images with
the SMART-1 instruments in late October.

SMART-1
SMART-1 was successfully launched by an
Ariane-5 vehicle (V162), which lifted off from
Kourou, French Guiana, on 27 September at
23:14:39 UTC. The launch was perfect in
terms of trajectory and spacecraft deployment,
despite the complex triple-launch configuration
(the other two passengers being Eutelsat’s 
E-Bird and the Indian INSAT-3E, both
telecommunications satellites).

SMART-1 was the last to be deployed into
Geostationary Transfer Orbit  (GTO) and
telemetry contact was immediately established
from the ESA ground station in Perth, W.
Australia. The automatic activation sequence
worked flawlessly as SMART-1 deployed its
solar arrays, released the launch lock on the
electric-propulsion orientation mechanism and

The launch of SMART-1 on 27 September from Europe’s launch base in Kourou, French Guiana

The qualification-model telescope structure for Planck (courtesy of Contraves)

Herschel/Planck/
Eddington

Overall technical progress in the development
of the Herschel and Planck spacecraft has
continued according to plan, with several
major subsystem reviews successfully
completed during the reporting period, e.g. for
the Planck Payload Module structure, with the
go-ahead given to complete qualification-
model manufacture. Similarly, hardware
manufacture for the Herschel Cryostat and
Service Module structures is in full swing, but
with completion now expected somewhat later
than previously anticipated.

Development of the qualification models of the
scientific instruments is making significant
progress within the Instrument Consortia.
Delays due to some development problems
have been accommodated within the
spacecraft development scheme and
schedule.

With respect to the telescopes for both
spacecraft, a second brazing of the twelve
petals of the 3.5 m Herschel telescope primary
mirror is to be performed in October. The
reflectors for Planck are making good progress
and the qualification model of the secondary

B-116 BP  11/27/03  10:08 AM  Page 82



esa bulletin 116 - november 2003www.esa.int 83

On the payload side, development of the
SIRAL altimeter is also progressing, a major
milestone having been reached with the
delivery by Saab (S) of the twin antennas.

Ground-segment-related activities are
progressing according to plan, with factory
acceptance of the second version of the
Payload Data Segment successfully completed
at ACS (I) at the end of September. It is
planned to ship the hardware to the Kiruna
station after the acceptance of the Instrument
Processing Facility.

In Progress

mirror has been completed and is now being
tested. The primary mirror is now at the
assembly stage.

Finally, there is also significant progress to
report on the Eddington mission, with the first
phases of the two parallel definition studies
having been finalised by the industrial teams,
resulting in two similar designs that fulfil the
scientific requirements. The Eddington Payload
Consortium proposal describing the intended
support by European institutes participating in
the mission has been received and is currently
being evaluated.

Double Star
Following the integration of six European
scientific instruments in July on the first
Double Star satellite (TC-1, equatorial), a
complete suite of functional tests was
performed, which confirmed the compatibility
of the Chinese spacecraft system with the
Cluster-based payload.

The environmental testing phase commenced
in August and the two main elements, the
thermal-balance/thermal-vacuum and vibration
tests, have been successfully completed. The
latter in particular allowed some open issues
relating to differences between the Double
Star and Cluster environmental test
specifications to be resolved. An EMC test has
demonstrated a low noise environment for the
scientific instruments, and the remaining
radiated-EMC and magnetic-cleanliness tests
will be completed by the end of October.

The launch campaign for TC-1 will commence
at Xichang in China by 25 November, with lift-
off of the Long March 2C vehicle foreseen for
end-December.

Payload procurement for the second Double
Star satellite (TC-2, polar) is progressing, with
delivery to China foreseen before the end of
the year, which is compatible with the planned
mid-2004 launch from Tai Yuan.

The Double Star TC-1 satellite during mechanical testing

CryoSat
Development of the CryoSat spacecraft is
progressing well, with more proto-flight model
equipment (S- and X-band transmission
systems, on-board computer, three star
trackers, etc.) having been delivered to the
prime contractor. Mechanical integration on 
the spacecraft structure has started at the
EADS Astrium GmbH facility in
Friedrichshafen (D).
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Manufacture of the structural model of the
gradiometer instrument has recently started,
and that of the Accelerometer Sensor Head
(ASH) Demonstration Model (DM) is
progressing. The first electrical tests on this
model, including levitation of the proof-mass
under 1-g conditions, are expected to
commence shortly.

Problems have been encountered by the
substrate supplier for the solar generator while
testing samples to validate the manufacturing
process. Manufacturing activities have
therefore been halted while a failure
investigation is carried out.

On the ground-segment side, the industrial
consortium responsible for the Payload Data
Segment, including all scientific data
processing up to and including Level-1B,
began work in September. Evaluation of the
proposals received in response to the
Announcement of Opportunity (AO) for the
calibration and validation of those same Level-
1B products has led to the selection of one
comprehensive proposal. The contractor

GOCE
As completion of the detailed consolidation of
the satellite design approaches, the sequence
of Preliminary Design Reviews (PDRs) for
spacecraft and payload elements is gradually
being superseded by a sequence of Critical
Design Reviews (CDRs), with those for the
battery, the first version of the platform
software, and the primary structure having
already been initiated.

Following the problems encountered during
the lifetime testing of the Micro-Propulsion
Assembly (MPA) emitters reported in the last
ESA Bulletin, it has been decided to remove
the entire assembly and to use existing
magneto-torquers to compensate for torques
due to air drag (mainly) and radiation pressure.
In addition, a simplified cold-gas system has
been introduced to support in-orbit calibration
of the gradiometer instrument. With these
design changes, the accuracy of the retrieved
gravity-field products should remain around 
1 mGal for anomalies on the Earth’s surface.

Artist’s impression of the GOCE
spacecraft in its latest
configuration

responsible for the Calibration and Monitoring
Facility has completed the functionality
definition activity and will release a detailed
report before the end of the year.

The Tender Evaluation Board for the
procurement of the launch services recently
concluded that the Eurockot proposal is
acceptable and subsequently recommended
the placing of a contract, subject to
satisfactory negotiations.

SMOS
In September, the Earth Observation
Programme Board (PB-EO) unanimously
approved the full implementation of the SMOS
programme, whilst both CNES and CDTI
confirmed their commitments for their parts of
the programme.

An offer for the main development phase
(Phase-C/D) for the payload, which is the
major part of ESA’s share in the programme,
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MetOp-1, with the successful completion of
the radiated tests (radio-frequency emissions
and autocompatibility) in the anechoic
chamber at Intespace in Toulouse (F). A
number of minor issues were identified, but
the spacecraft’s design has been fully verified.

Preparations are now underway for the
mechanical testing (vibration, acoustic, shock),
which will take place in December/January,
also at the Intespace facilities.

Work is also progressing on the Payload
Module and the Service Module of MetOp-2,
which will be the first satellite to fly at the 
end of 2005, with preparations underway for
thermal-vacuum testing of the two modules, 
in the Large Space Simulator (LSS) at 
ESTEC in Noordwijk (NL) and at Intespace,
respectively. These tests will start in the first
quarter of 2004.

As far as the instruments are concerned, the
electrical integration of the first IASI flight

In Progress

is being evaluated. If it proves acceptable, a
contract proposal will be submitted to the
Agency’s Industrial Policy Committee (IPC) in
November, to enable a kick-off meeting with
EADS CASA (E) and subcontractors before
the end of 2003. The technical baseline for the
contract will be the configuration resulting from
the Payload Preliminary Design Review,
scheduled to take place in October/November.

ADM-Aeolus
The Preliminary Design Review (PDR)
package was successfully completed by the
Board on 22 September. There are three main
issues:
– Aeolus will include the first European high-

power solid-state laser in space. There is 
very little such experience worldwide.
Development work on the laser has shown 
that adequate output power and lifetime is 
achievable, but risks remain in these areas.
The project will continue to pay close 
attention to the technological development 
work in this area.

– There is concern over the pressurisation 
conditions most appropriate for in-orbit 
operation of the laser. This appears to be 
the most significant risk facing the project, 
and the project will therefore agree a risk- 
mitigation plan with Astrium.

– The Vega launcher is the design driver for 
most of the mechanical environment and its 
latest fairing design presents some 
accommodation difficulties. Specified Vega 
insertion dispersions also lead to a marginal
propellant   budget for a worst-case launch 
date.

The PDR also concluded that the definition of
the flight-operations concept is good, and that
the design will meet the Agency’s demanding,
low-cost operation objectives. This includes
satisfying the requirement for five days of
autonomous operation in the case of a single-
point failure.

Support contracts have been concluded with
the three candidate launch providers:
Eurockot, Dnepr and Arianespace (for Vega).

MetOp-1 in the
anechoic chamber
at Intespace (F)

All three have reviewed the PDR package and
provided useful feedback to ensure continuing
triple compatibility.

The majority of the subcontractors have been
selected, although negotiations are continuing
with most of them. Only ten items remain to 
be allocated at the time of writing, and the
procurement packages for six of them have
been issued.

The contract proposal for continuation of the
industrial contract into Phases C, D and E1
was unanimously approved by the Agency’s
Industrial Policy Committee (IPC) on 25
September. As a result, signature of the
contract is expected in October.

MetOp
Good progress continues to be made on the
integration of the proto-flight satellite, 
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SPOT-4. Reviews have been held with both
customers to evaluate service and link
performance to date, and to decide on the
frequency of usage in the near-term. Envisat
will continue to use 5 Ka-band links per day 
for ASAR and MERIS background mission
data reception. SPOT-4 will continue to use
one optical link per day for image data
reception, and Artemis data will now be
included in the Spot Image commercial
process

The Optical Ground Station (OGS) on 
Tenerife, operated by Instituto de Astrifisica 
de Canarias (IAC, Spain), has continued to
use optical links with Artemis for atmospheric
measurements. For two weeks in September,
the LUCE engineering model of the optical
terminal on JAXA’s OICETS spacecraft
successfully completed a series of link tests 
to Artemis from the OGS, confirming its
compatibility and overall acquisition and
tracking capability.

By the end of September more than 500 radio-
frequency links had been provided to Envisat,
and 180 optical links to SPOT-4, with another
80 optical links to the OGS. The payloads work

The MSG-3 spacecraft being prepared for thermal testing at
Alcatel  Space in Cannes (F)

model has been proceeding smoothly, and the
preparation of the complex test jig needed for
instrument testing during the Payload Module
thermal-vacuum test is well advanced.

The GOME-2 Qualification Results Review has
also been held, and a solution to the grating
efficiency problem has been identified and is
being validated.

Meteosat Second
Generation (MSG)

MSG-1
The commissioning phase for the MSG space
segment was finalised in June and confirmed
the satellite to be good health, with excellent
instrument performances. The GEOSAR (Geo-
Stationary Search And Rescue) mission is in
the last phase of its commissioning, which is
organised by COSPAS-SARSAT, but it has
already been declared ‘pre-operational’. The
commissioning of the ground segment is still in
progress and should be completed by the end
of the year, after which the MSG-1 Routine
Operations phase will start.

MSG-2
The MSG-2 spacecraft is still in its storage
configuration, with a confirmed launch window
of January-June 2005. De-storage and
preparation for launch activities will resume in
spring 2004.

MSG-3
This third satellite in the MSG family has now
been integrated and is currently undergoing 
its environmental testing. It will be put into
storage in spring 2004.

MSG-4 
The industrial activities were kicked off in April
and most unit and subsystem Baseline
System Reviews have been successfully
completed in the meantime.

Artemis
Artemis has continued to provide operational
services for L-band mobile, data-relay and
navigation users, all of whom have expressed
their satisfaction with its performance and plan
to make increasing use of the services in the
future. The L-band payload (LLM) has been
used continuously for European Mobile
System (EMS) services under the contract
with Telespazio. The spare capacity has been
used to demonstrate advanced systems under
development by ESA, including a Wideband
Mobile Demonstration (S-UMTS), an
Aeronautical Communication Demonstrator
(SDLS), and an advanced modem for satellite
communications. Other potential users of the
LLM payload have been requested to confirm
their financial offers and capacity requirements
and draft contracts have been issued. Further
meetings have also taken place with the two
potential future data-relay application users:
Liason Optique Laser Aeroporté (LOLA) and
the Unmanned Space Vehicle (USV).

Artemis has also continued to provide an
operational data-relay service to Envisat and
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Partners declared their solidarity and
continuing determination regarding the
programme. The 1000th day of permanent
human presence on-board the ISS was
achieved during the Heads of Agency meeting,
on 29 July.

Progress flight 12P - a nominal refuelling and
logistics mission - was launched on 29 August,
docking with the ISS on 31 August.

Space infrastructure development
The Columbus Qualification Review 2 and

Safety Review 3 have been successfully
completed. The electrical test model
qualification was on-hold due to the interface
testing of the European Physiology Module
and the Fluid Science Laboratory. Multiple-
element integrated testing of Node 2 and the
Japanese Experiment Module (JEM) have
been completed at Kennedy Space Center
(KSC). The Russian docking and refuelling
systems have been mounted into the
Integrated Cargo Carrier of the first Automated
Transfer Vehicle (ATV) ‘Jules Verne’. Tests on
the Avionics Bay Proto-Flight Module have
shown failures, which are being investigated,
delaying delivery to end-October.

The ATV Cargo Integration contract was
kicked-off on 28 July and the first cargo-
manifest cycle has been completed.
Manufacturing and procurement activities 
have already started. The ATV Production
Readiness Review was completed
successfully in mid-September, and the
Exploitation Programme Tender Evaluation
Board approved the ATV production proposal
from industry on 26 September.

Regression testing is continuing on the
Mission Preparation and Training Equipment

In Progress

The Space Station Processing Facility at Kennedy Space Centre, with Node-2 on the left and JEM on the right

Work in progress on the Integrated Cargo Carrier ‘Jules Verne’ 

very well and the link quality is excellent. The
few service outages have been the result of
spurious disturbances resulting in platform
anomalies, which are currently under
investigation.

The navigation payload has been used for
further performance characterisation tests in
preparation for integration with the EGNOS
pre-operational test bed in November.

All DRTM Participating States have now
agreed the revised Resolution on Artemis
Operational continuation, which is therefore
adopted, allowing the implementation of
funding arrangements to proceed and the
renewals of contracts for extended operations
to be initiated.

International Space
station

Highlights
NASA’s ‘Return to Flight’ plan for the Space
Shuttle has been published and the approved
planning window for the next launch is ‘no
earlier than 12 September–10 October 2004’.

At a Heads of Agency meeting in July, it was
agreed to review and update the ISS
Programme Action Plan adopted in December
2002. At the same time, the International
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for the European Robotic Arm (ERA) to
incorporate the actions identified during the
equipment’s System Qualification Review and
Acceptance Review.

The first flight unit of the –80 degC Freezer
(MELFI) was de-integrated from the Multi-
Purpose Logistics Module (MPLM) in July and
stored in the Space Station Processing Facility
at KSC. The second flight unit has been
integrated and the Test Readiness Review 
was held at the end of September. Final
testing of the Hexapod is in progress.

The System Preliminary Design Review for the
CRYOS cryogenic freezer is planned to start in
November and end in March 2004. Negotiations
for the freezer’s main development phase
(Phase-C/D) will commence in January for a
planned start in April 2004.

The Cupola flight unit’s acceptance testing is
planned to start in October.

Operations and related ground segments
The Preliminary Design Review for the
Columbus Control Centre was held on 18 July
and a number of open issues were carried
forward to the System Design Review on 
9 September.

The ATV Control Centre System Integration
Readiness Review was successfully
completed on 13 August and the Critical
Design Review was kicked-off on 9
September. The Operations Implementation
Review, kicked-off in early July, was completed
at the end of September.

In September, the flight model of the
Microgravity Science Glovebox was
successfully used for NASA experiments.

The Data Management System for the
Russian Service Module (DMS-R) continues 
to operate problem-free.

Utilisation planning, payload developments
and preparatory missions
Six Microgravity Applications Promotion (MAP)
continuation proposals received in early July
were evaluated by the Expert Panel on 8
August. Four of them were recommended for

continuation, and in one case a resubmission
was requested. A further four continuation
proposals received in September - three life
sciences and one physical sciences - will be
reviewed by the Expert Panel on 20 October.

The Critical Design Review for SOLAR was
held on 11 July and will be closed-out in
October. The Flight Safety Review Phase 2
was completed on 18 September. The
manufacture of engineering structural-thermal
model and flight-model components has begun.

The structural/thermal analyses for EXPOSE
have been completed and Investigators have
agreed to the new location on EuTEF, which
calls for reduced Sun-pointing of the EXPOSE
experiment specimen. The CDR and safety
reviews for EuTEF have been successfully
completed and flight-model parts procurement
and hardware manufacture have started.

The Atomic Clock Ensemble in Space (ACES)
Phase-C/D contract was signed on 11 July
and the PDR for the ACES payload took place
at the end of September.

A number of experiments to be performed
during the ‘Cervantes’ Spanish Soyuz Mission
in October were transported to the ISS on 
31 August by a Progress logistics flight (12P).
Preparation of the remaining experiments, to
be launched together with ESA astronaut
Pedro Duque on the Soyuz vehicle,
progressed and the logistics for access and
operations as well as retrieval at the landing
site were being defined.

Interface testing of Biolab using the Columbus
Rack-Level Test Facility (RTLF) was concluded
on 6 July. Interface testing of the EPM flight
model, interface compatibility testing of the
EPM with Cardiolab, and the EPM-Cardiolab
Flight Safety Review were all completed
successfully.

The System Test Campaign on the baseline
configuration for the Fluid Science Laboratory
without the Microgravity Vibration Isolation
System was completed on 8 August, and
interface testing using the RLTF was success-
fully completed at the end of September. The
Flight Safety Review Phase 3 was also
completed.

NASA’s Human Research Facility that includes
the ESA Pulmonary Function System is awaiting
the next launch opportunity. The environmental
test campaign on the flight model of European
Modular Cultivation System in the US-Lab was
completed in September.

Engineering-model testing of the Protein
Crystallisation Diagnostics Facility is in progress
and flight-model assembly has started.

The engineering model of the Materials
Science Laboratory was shipped to Marshall
Space Flight Center in mid-September.

ISS education
The ISS Education Fund held its inaugural
Board Meeting at the European Astronaut
Centre in Cologne (D) on 28 August, in
conjunction with the SUCCESS prize-giving for

ESA astronaut Pedro Duque (back right) during training in the
Zvezda Simulator at the Gagarin Cosmonaut Training Centre
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with Aurora providing the basis for a conscious
decision on European participation, giving due
consideration to strategic industrial, scientific
and technological interest. Technology
developments aimed at enabling interplanetary
missions and exploration, as well as life
sustainability and in-situ resource utilisation,
are also a key element of the Programme.

Aurora missions will be categorised into two
classes: ‘Flagship’ and ‘Arrow’. The former are
major missions serving as milestones on the
road to Mars, building up the knowledge and
capabilities needed to achieve the final goal,
whilst offering important opportunities to a
wide range of scientific disciplines. The latter
are smaller missions, technology-driven and
with shorter development times, mostly in
support of Flagship missions.

Two Flagship missions have already been
approved by the ABP:
– ExoMars, featuring an orbiter and a large 

rover carrying a 40 kg exobiology payload, 
due to be launched in 2009

– Mars Sample Return, featuring an orbiter, 
descent and ascent modules and an Earth 
re-entry module, which will bring a sample 
of Martian soil back to Earth.

In the Arrow class, two technology-demon-
strator missions have been approved:
– a Re-entry Vehicle Demonstrator 
– an Aero-capture Demonstrator.

Following pre-Phase-A studies conducted in
the ESA Concurrent Design Facility at ESTEC
(NL), three industrial consortia, led by Alenia
Spazio (I), EADS Astrium (F) and Alcatel
Space (F), have been awarded contracts to
carry out a Phase-A study of the ExoMars
mission. Two industrial teams, led by EADS LV
(F) and SSTL (UK), have been engaged for
the pre-development-phase study of the Re-
entry Vehicle Demonstrator. The industrial
proposals for the Phase-A study of the Mars
Sample Return mission are currently being
evaluated and contracts will be awarded very
soon. The contracts for the design of the
ExoMars rover and the Pasteur exobiology
payload are expected to be awarded in the
coming months. s

In Progress

All P80 subcontracts have been signed by
Europropulsion. The contract between ESA
and CNES for the P80 contribution to the
refurbishment of the firing test stand in Kourou
has also been signed.

A number of machines needed to manufacture
the large filament wound case of the P80
motor have begun to arrive in the purpose-
built building in Colleferro (I).

Evaluation of the proposals received in
response to the four Invitations to Tender
issued by ESA has been the main focus of
activities in terms of the ground segment. The
standard Tender Evaluation Board (TEB) and
Panels procedure is close to conclusion, with
the TEB’s final recommendation expected in
the second half of October.

Aurora

Unanimously approved at the ESA Council at
Ministerial Level in Edinburgh in 2001, the
Aurora Programme will first define and later
implement the European strategy for the
robotic and human exploration of the Solar
System, and particularly those planets holding
the promise of harboring life. Based on a wide
survey of the scientific and industrial
communities prior to submission of the
programme proposal, Aurora is currently in the
preparatory phase, funded by 10 ESA Member
States, including Canada. Due to be
completed by end-2004, this phase will result
in an updated Programme Proposal and a
long-term strategy document ‘The European
Framework for Exploration’.

The Programme is run through a Board of
Delegates from the Participating Countries
(ABP) supported by an advisory body, the
Exploration Programme Advisory Committee
(EPAC), which has equal participation by
scientists and technologists and an astronaut
representative.

Aurora will feature robotic missions both to the
Moon and Mars in preparation for human
missions to both planets. The final goal is to
enable European astronauts to go to Mars as
part of an international endeavour by 2040,

three students who had proposed experiments
for the ISS. The ISS Education Kit in English is
currently being updated by ESA Publications
Division and will also be produced in several
other languages.

Commercial activities
Contacts with major European corporations
are continuing for Prime and Mission
sponsorship. The marketing material for the
ISS Business Club has been finalised. The
RapidEye desig phase is progressing on
schedule.

Astronaut activities
Training for the ‘Cervantes’ mission, to be
launched on 18 October with Pedro Duque
(André Kuipers as backup) on board, has been
concluded successfully at Gagarin Cosmonaut
Training Centre and the ESA Medical Board
has approved the experiments that are to be
conducted (see the ‘In Brief’ section of this
Bulleti for latest news).

The first ATV crew-training dry run was
successfully completed at the European
Astronaut Centre (EAC) from 15 to 19 July.
The first Payload Training Model (Biolab) was
delivered to EAC on 16 September. A test run
for a Commercial Training programme for six
non-space-related customers was successfully
completed at EAC on 16/17 September.

Vega
Progress has been made in terms of
agreements with subsystem contractors under
the main Vega development contract. In
particular, a technical and programmatic
agreement has been established in the thrust
vector control (Sabca) and guidance,
navigation and control (EADS) areas, for
which kick-off meetings are scheduled in late
October.

The start of the System Design Review was
delayed until the end of October, partly in
order to include a maximum of subcontractors'
data and partly due to the need to introduce
the actions agreed at the Avionics Preliminary
Design Review held in July.
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