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Artist’s impression of material falling into a super-massive 
black hole, forming an accretion disc and jets, together 
with the averaged shape of the periodic X-ray signal from 
REJ1034+396 (A. Simonnet/M. Gierlinski)

→ HUBBLE SPACE TELESCOPE

Hubble and the NASA Chandra X-ray observatory have 
witnessed a powerful collision of galaxy clusters. This clash 
of clusters provides striking evidence for dark matter and 
insight into its properties. The observations of the cluster, 
known as MACS J0025.4-1222, indicate that a titanic collision  
has separated the dark matter from ordinary matter 
and provide an independent confirmation of a similar  
effect detected previously in a target dubbed the Bullet 
Cluster.

These new results show that the Bullet Cluster is not an 
anomalous case. MACS J0025 formed after an enormously 
energetic collision between two large clusters. Using visible-
light images from Hubble, astronomers were able to infer the 
distribution of the total mass of both the dark and ordinary 
matter. Using the gravitational lens technique, Hubble was 
used to map the dark matter. The Chandra data enabled  
the astronomers to accurately map the position of the 
ordinary matter, mostly in the form of hot gas, which emits 
in X-rays. 

As the two clusters that formed MACS J0025 merged at 
speeds of millions of kilometres per hour, the hot gas in the 
two clusters collided and slowed down, but the dark matter 
passed right through the collision. The separation between 
the materials therefore provides observational evidence for 
dark matter and supports the view that dark-matter particles 
interact with each other only very weakly or not at all, apart 
from the pull of gravity. 

On 28 September, Hubble automatically entered a ‘safe’ 
mode when errors were detected in the Control Unit/Science 
Data Formatter-Side A. This component is essential for the 
storage and transmission of data from the telescope’s science 
instruments back to Earth. Ground control attempts to reset 
the device and obtain a download of the payload computer’s 
memory were unsuccessful. 

NASA specialists were investigating the problem and are in 
the process of planning a switch-over to the redundant Side B. 
This is a complex task and requires that five other modules are 
also switched to communicating via the B channel. Many of  
these modules were last activated 20 years ago during 
ground testing prior to launch. If this transition is successfully 
completed the telescope could rapidly be returned to science 
operations. 

NASA is now also evaluating the possibility of flying a back-up 
replacement system as part of the Servicing Mission 4 that 
was originally scheduled for 14 October. The replacement 
part, although already manufactured, needs to be fully 
checked and tested at the NASA Goddard Spaceflight Center, 
Maryland, and as a result will not be ready for delivery to the 
Shuttle before early January 2009.

→ XMM-NEWTON

XMM-Newton has uncovered a well-tuned periodic signal from 
a super-massive ‘black hole’ at the centre of a galaxy, ending 
a 20-year quest for such an object. The super-massive black 
hole, whose signals XMM-Newton has overheard, is located 
at the centre of a galaxy RE J1034+396. The black hole itself is 
estimated to be a million times more massive than our Sun. 

As matter is sucked in to a black hole, it is heated up and emits 
X-rays. The X-ray emission can then be modulated at a certain 
frequency, as matter falling in wobbles around the black hole, 
and this frequency is detected as a periodic signal. These 
periodic signals are widely observed in black holes of a lower 
mass, of the order of tens of solar masses, in our galaxy.

Scientists had suspected that the underlying physical 
processes behind black hole accretion mechanisms should  
be the same, regardless of the size of the black hole. This 
means that such periodic signals should also be emitted by 
super-massive black holes but, until now, no super-massive 
black hole displaying such a periodic signal had been seen.

XMM-Newton’s sensitive instruments have now shown that 
the black hole at the centre of galaxy RE J1034+396 displays 
a periodic signal (called a ‘quasi-periodic oscillation’), once 
per hour. The finding confirms that the fundamental physical 
processes behind black hole accretion mechanisms are indeed 
the same, giving them a powerful new tool to study active 
galactic nuclei.
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→ ULYSSES

Predictions regarding the remaining operational lifetime of 
Ulysses made earlier in the year following the failure of the 
X-band transmitter in January have proven to be pessimistic, 
and the real-time S-band only science mission is still  
ongoing at the time of writing, despite the low on-board 
temperatures. This is largely due to the introduction of ‘fuel 
bleeding’, whereby two oppositely directed thrusters are fired 
simultaneously every two hours, causing hydrazine fuel to 
move through a short length of pipework where fuel is likely 
to freeze. 

Spacecraft operations and science data acquisition will 
continue using the same strategy until no more fuel  
remains (which, given the uncertainties in the amount 
of fuel left, could be any time between early October and  
December), or freezing occurs. Real-time operations were 
temporarily interrupted on 19 September by an unexplained 
switch-off of the Sun sensors and resulting automatic closure 
of the fuel valves. Corrective actions were carried out and  
normal operations resumed, apparently without negative 
impact on the state of the hydrazine fuel. Investigation into 
the cause of the anomaly is hampered by the lack of data  
resulting from the real-time only nature of the spacecraft  
operations. 

Recent science highlights from Ulysses include the  
publication of a series of papers showing that the solar wind 
is weaker now than at any time since detailed measurements 
from space began, some 50 years ago. This in turn could affect 
the degree to which the Solar System is shielded from cosmic 
radiation coming from elsewhere in our galaxy. A media  
teleconference presenting these results was held on  
23 September that generated over 70 internet stories 
worldwide.

→ CLUSTER

The electron diffusion region at the heart of the reconnection 
Cluster constellation phasing manoeuvres were executed 
from early June to early August. The Cluster 1, 2 and 3 
spacecraft were separated by 10 000 km and Cluster 3 
and 4 spacecraft by 3000 km. Since April 2008, a slight  
acceleration in the degradation of the solar arrays has been 
observed, a result of the longer time spent in radiation belts 
due to the lower perigee (below 10 000 km). The Cluster 
long-eclipse season started on 17 September and finishes on  
10 October.

A paper was published in Annales Geophysicae on a 
statistical analysis of plasmaspheric plumes in the  
inner magnetosphere. This study used the WHISPER 
wave sounder on Cluster to provide information on the  
occurrence rate of these plumes as a function of various 
magnetospheric indices. The study also provided  
information on the size, extent and density variation of 

these features. This work is important for magnetospheric  
physics, since plasmaspheric plumes are thought to  
affect the reconnection rate at the dayside magnetosphere, 
and hence the transfer of solar wind plasma into the 
magnetosphere.

→ DOUBLE STAR

The spacecraft cannot be commanded from the ground at the 
moment due to the eclipse season, so science operations have 
been temporarily suspended. The eclipses will be finished in 
early November and the power should be nominal again. 

Chinese scientists have investigated the possibility of further 
extending the mission. It seems that the spacecraft should be 
able to support payload operations when there is no eclipse 
and when there is sufficient power provided by the solar 
panels. These conditions will be met for three periods of two 
months each from November 2008 to the end of December 
2009. Because of the science that could be performed during 

Top: the plasmasphere and its plume (red) together 
with two Cluster crossings (Earth in blue). Bottom: 
Plasma density profile along the four Cluster spacecraft 
trajectories on 18 July 2005. The plume entry and exit are 
marked with crosses (F. Darouzet, IASB/BIRA/Annales 
Geophysicae)
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The gamma-ray polarisation vector superimposed on a 
composite image of the Crab from Chandra (X-ray/blue) 
and Hubble (optical/red). The limits on the direction of 
the vector are indicated by the shading. The direction of 
the polarisation vector shows a remarkable alignment 
with the inner jet structure (A.J. Dean et al)

this period, in particular by collaborations with Cluster, 
Themis and Twins, the Science Working Team recommended 
extending the mission to the end of 2009.

→ INTEGRAL

The 12th annealing of Integral’s SPI detectors was performed in 
early September resulting in a nominal recovery of the energy 
resolution. A major scientific highlight was the detection of 
polarised gamma-ray photons with energies above 100 keV 
from the Crab pulsar. This observation makes it possible that 
another piece of the jigsaw in understanding how neutron 
stars work has been put in place. 

Pulsar systems containing neutron stars accelerate particles 
to immense energies, typically a hundred times more 
than the most powerful accelerators on Earth, but it is still 
uncertain how these systems work and where the particles 
are accelerated. Integral observations have now revealed that 
these energetic photons originate close to the pulsar.

→ MARS EXPRESS

The martian moon Phobos is a very interesting Solar System 
body to study, mainly because its origin is a matter of debate 
(a captured asteroid, or made of surviving planetesimals, or 

maybe even the remnant of an impact of a large object on 
Mars). The main objective of Mars Express is obviously Mars, 
but thanks to its elliptical orbit, the spacecraft flew by Phobos 
many times and had a number of very close encounters in July 
2008.

Mars Express took this image at the highest resolution yet of the surface of the Martian moon Phobos on 23 July 2008 (ESA/
DLR/FU Berlin/G. Neukum)
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On 17 July, a close pass at 274 km allowed the Mars Radio 
Science Experiment (MaRS) to derive the mass of the moon 
very accurately by measuring the small Doppler shift of the 
transmitted signal from the spacecraft to Earth.

One week later, at a closest approach of less than 100 km, Mars 
Express obtained the sharpest ever images of Phobos. These 
data, at a spatial resolution of 3.7 m/pixel, have surpassed all 
previous images from other missions. The other Mars Express 
instruments were operating as well, and results are expected 
in the coming months.

In August, the Mars Express SPICAM infrared and ultraviolet 
spectrometer team reported in Nature that ‘heterogeneous 
chemistry’ in ice clouds plays an important role in controlling 
the stability and composition of the martian atmosphere. 
Heterogeneous chemistry involves substances in different 
phases. In this case, solids (ice) and gas.

→ ROSETTA

The Rosetta spacecraft performed a close flyby of a main-belt 
asteroid, (2867) Steins, coming to within a distance of 800 km 
from it. Closest approach occurred on 5 September 2008, with 
a relative velocity of 8.6 km/s. Rosetta passed on the sunlit 
side of the asteroid in the plane defined by the relative velocity 
vector and the Sun direction. This flyby strategy allowed 
continuous pointing on the asteroid before, during and after 
closest approach as well as passing through phase angle zero.

To keep the small asteroid in the field of view of the scientific 
instruments during the closest approach, the spacecraft  
had to target it with accuracy better than 2 km and to  
perform an attitude flip manoeuvre of 20 minutes duration 
before autonomous tracking of asteroid (2867) Steins 
started. 

Fourteen instruments were switched on during the flyby, 
providing spatially resolved multi-wavelength observations 
of the asteroid and in situ measurements of its dust, plasma, 
magnetic and radiation environment. All science data 
acquired during the flyby have been retrieved. The images 
show (2867) Steins is a small diamond-shaped asteroid,  
5.9 km by 4.0 km in size and grey in colour. It has an albedo 
(visual reflectivity) of 35% and its surface is dominated by a 
very large crater of about 2 km diameter and a number of 
small craters, of which at least seven are arranged in a chain. 
It belongs to the rare class of E-type asteroids, which had 
not been directly observed by an interplanetary spacecraft 
before. The detailed compositional analysis of its surface 
from spectral observations is under way. 

(2867) Steins was Rosetta’s first nominal scientific target in 
its 11-year mission. After the analysis of the data obtained 
by Rosetta, it will be one of the best-characterised asteroids 
so far, and as such add to the understanding of the different 
types of asteroids and to solving the puzzle of how the Solar 

System formed and evolved. The flyby phase officially ended 
on 5 October. From 7 September, Rosetta entered a range 
of Sun distances that has never been reached so far in the 
mission.

→ VENUS EXPRESS

Observations of Venus continue at an intense level with all 
instruments and great progress has been made in the study of 
the super-rotation of the atmosphere. Measurements by the 
VIRTIS instrument have enabled the synthesis of a first-ever 
3D picture of the venusian winds for an entire hemisphere. 
Using three different wavelengths as windows to three 
different atmospheric layers, VIRTIS tracked the movement 
of clouds and determined the speed of the winds moving 
them. 

Images of the night-side were obtained at the infrared 
wavelength of 1.74 micrometres, which allows tracking of  
the clouds at the lower boundary of the cloud layer (about 
45–47 km altitude) while day-side images were obtained both 
in the near-infrared at about 980 nanometres (a window to 
the clouds at about 61 km altitude), and in the blue ultraviolet 
at about 350 nanometres (about 66 km altitude).

Following a series of spacecraft manoeuvres during July and 
August, the pericentre altitude of the orbit has been changed 
from 250 km to 185 km. This will enable deeper measurements 
by the energetic particle instrument ASPERA and more detailed 
measurements by the MAG magnetometer. This occasion was 
also used to search for a hint of atmospheric drag acting on 
the spacecraft body which would slightly perturb the orbit. 
Following the best available models based on data from 
previous mission, such an effect should be clearly seen. An 
initial analysis has shown no appreciable perturbation to the 
orbit. Different parameters, such as latitude, time of day and 
phase of the solar cycle, play a role. An update to the existing 
model may be necessary.

→ AKARI

AKARI continues observing in the 2–5 micrometre range in 
its post-helium phase. Guaranteed Time observations in 
this phase started on 1 June. As for the cold phase, 30% of 
the observing time is dedicated to Open Time observations 
(one third to Europe). Parallel Call for Proposals in Europe and 
Japan were issued in May. This resulted in 11 and 22 successful 
proposals respectively, peer reviewed by independent 
panels. Further to scheduling simulations, iterated with the 
users, the Open Time observations will start on 15 October. 
The survey catalogues shall be released this autumn to 
the project teams (and one year after to the public). The 
Pointing Reconstruction, contributed by ESAC (accuracy 
of one arcsecond, better than the requirement) facilitates 
the source identification. In the short wavelength bands,  
700 000 sources have been detected.
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→ HERSCHEL/PLANCK

After some major achievements in the last months, both 
spacecraft are now in final flight acceptance testing.

The functional testing of Herschel, especially the tests carried 
out with the main helium tank pumped to the ‘superfluid’ 
phase, has been the highlight. Operating the cryogenic 
system in the superfluid phase allows the creation of orbit-
like conditions at the interfaces to the scientific instruments, 
and through this to verify the performance of their sensitive 
detectors. A further important milestone was the completion 
of the first full end-to-end test with the complete ground 
segment, the mission control centre in ESOC, the Herschel 
science centre in ESAC and the instrument control centres 
in the loop with the spacecraft. The satellite is now in final 
preparation for the thermal vacuum and thermal balance 
test later this year. This will then be the final environmental 
test on the spacecraft before shipment to Kourou.

The Planck flight model satellite has completed its last big 
environmental test before flight, the thermal balance and 
thermal vacuum test at CSL, Liège. The two-month test 
allowed full verification of the performance of both scientific 
instruments with the full cryogenic cooler system under 
orbit-like conditions. The test was successful with the lowest 
temperature of 0.1K being reached and both instrument 

Herschel during functional testing of payload

detector chains showing the expected nominal performance. 
The spacecraft is now in final functional performance 
testing. 

The current plan is for both satellites to be ready for launch 
on an Ariane-5 ECA by April 2009.

Planck leaving the thermal vacuum facility at CSL after completion of the test
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→ LISA PATHFINDER

The LISA Pathfinder development is in progress and 
approaching the completion of the Phase C, with the Critical 
Design Review to be held at system level by the end of the 
year and at mission level in the spring 2009. The main 
engineering activities have been devoted to the finalisation 
of the spacecraft design, in preparation for the CDR. All 
subsystems have had their own subsystem CDRs. Most 
of the equipment suppliers have delivered electrical units 
and flight models. The repaired FM structure of the science 
module, together with the propulsion module FM structure 
have undergone acoustic testing in ESTEC’s LEAF facility. The 
new FM structure, built in parallel by Oerlikon Space (CH) and 
to be used for flight, will also come to ESTEC soon for testing. 
The on-board software is under validation testing at Astrium 
GmbH and Astrium Ltd in their two parallel test set-ups.
   
The two European micropropulsion technologies (needle 
indium thrusters and slit caesium thrusters) continue their 
challenging development to prove the readiness of the 
technologies. The slit technology has recently achieved 
substantial results to prove its readiness for a final validation 
expected to be reached by the end of the year. As planned, 

the technology that will not be selected for flight will be held 
as a back-up. 

As concerns the LTP, the work is focused on the most critical 
subsystems of the inertial sensors, e.g. caging mechanism 
and electrode housing and on the Data Management Unit 
software. Also in this case substantial steps forward have 
been performed, but the inertial sensor remains in the critical 
path. All the LTP Electrical Models (ELM) have been built and 
delivered to Astrium GmbH for the Real Time Test Bench. 
The electronic FM units are to be delivered between the end 
of the year and the first couple of months of 2009. The LTP 
schedule, driven by these critical subsystems, affects the 
overall schedule. The launch is expected at the end of 2010.

→ JAMES WEBB SPACE TELESCOPE

The JWST Engineering Development Mirror (EDU), one 
segment of the primary mirror, has finished fine polishing 
and is being integrated into a full flight mirror assembly 
with all the actuators. The EDU is a manufacturing process 
pathfinder for the flight mirrors and the process appears to 
converge faster than anticipated.

Integration activities on the Near Infrared Spectrograph 
(NIRSpec) development model are progressing, with many 
of the assemblies already aligned on the optical bench. The 
NASA Engineering Model of Detector System was delivered to 
the instrument prime contractor and the incoming inspection 
and preliminary tests were successful. Flight Detector 
Sensor Chip Assemblies (SCAs) have been selected and the 
integration of the flight detector module is now starting. The 
development of the two cryo-mechanisms remains on the 
critical path. 

The LISA Pathfinder Flight Model structures in the ESTEC 
LEAF acoustic test facility. Several parts of this model 
are flight models, e.g. the solar array panel on top and 
the separation mechanism, but other subsystems are 
simulated by ‘mass dummies’, such as the MMH and 
nitrogen tetroxide tanks (the large white cylinders) and 
electronic boxes inside the science spacecraft.

Integration of the JWST NIRSpec optical bench develop-
ment model
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are awaited, but the progress of these activities means  
that launch is expected at the end of October or early 
November. 

The readiness of the ground segment to support LEOP, 
commissioning and calibration, as well as regular science 
operations was confirmed in the Operations Readiness Review 
held on 20 August.

→ CRYOSAT

System-level testing of the satellite continued through the 
summer, despite the non-availability of both nominal and 
redundant units of a vital subsystem, the S-band transponder, 
used for communications between the control centre and the 
satellite. An engineering model was used in place, allowing 
a large amount of testing to proceed. Progress has been 
very good, partly due to the accumulated experience gained 
during the earlier CryoSat development.

In early September, the second System Validation Test  
(SVT-2) was successfully performed, with very few 
anomalies detected thanks to the extensive preparation. 
Immediately afterwards the satellite was moved to IABG 
in Munich (D) to begin the environmental testing. This test 
programme has been tailored to ensure that tests that can be  
performed without the missing equipment are scheduled 
first. The planning of the remaining activities is  
dependent on the eventual delivery of the late units, which 
is expected in October. Testing of the overall ground segment 
continues, with extensive testing of the interfaces between 
facilities.

→ SMOS

The satellite is in storage at Thales Alenia Space, Cannes, 
and will be retrieved at the end of the year for final flight  
software upload, System Validation Test 3 and a repeat of 
the launcher adaptor fit check. The Satellite Qualification  
Review was successfully concluded with recommendations 
by the panel and board members being pursued as normal 
work.

The ground segment development proceeds, with the version 
2 on-site acceptance test of the data-processing ground 
segment scheduled for November. 

→ ADM-AEOLUS

A critical review of the ALADIN laser design and its techno-
logical margins was concluded in July 2008, which identified 
the need for a number of design improvements in order to 
achieve the required stability of the laser and adequate design  
margins. The implementation of these measures has been 
initiated. Procurement of upgraded optical components with 
increased robustness against laser-induced damage has 
started and a number of improved components are available 
already.

A design modification will be implemented at the level of the 
laser master oscillator, which allows reduction in the fluency 
level of the laser beam without impact on the laser output 
energy. This modification increases the margins against laser-
induced damage within the master oscillator.

GOCE inside its fairing mounted on the Rockot launcher’s 
Breeze-KM upper stage CryoSat-2 in the vibration test facility at IABG (Munich)
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The second cryogenic test campaign of the Mid Infrared 
Instrument (MIRI) Verification Model was successfully 
passed. The Spectrograph Pre Optics (SPO), the Calibration 
Source Assembly and the Dichroic Wheel Assembly have 
passed their Qualification Reviews and all MIRI imager flight 
mirrors have completed their manufacturing and are within 
specifications.

→ MICROSCOPE

The Microscope T-SAGE accelerometer Phase C1 review was 
performed in July this year following the electromagnetic 
testing campaign. The Phase C1 was not closed due to 
complications in the levitation test, which has to be repeated. 
In any case, CNES authorised Phase C2 under which the QM 
T-SAGE will be built and tested.

Concerning the cold-gas option, CNES issued the ITT 
for the Phase B cold-gas propulsion system activities in  
agreement with ESA. The Phase A activities were completed 
this summer, lead by ESA. The objective is to reach by the 
middle of next year a Phase B status on both FEEP and cold 
gas and then select the propulsion technology taking due 
account of their development status and suitability or the 
mission.

→ GAIA

The Gaia spacecraft is taking shape. Subcontractors have 
started delivering hardware to the Avionics Verification 
Model test bench at Astrium Ltd. In parallel, the focal plane 
test set up is being put together in a dedicated vacuum 
chamber at Astrium Toulouse. The first flight models are 
also already coming off the production line. About half  
the number of flight model CCDs have already been  
accepted. The delivery of the first flight mirror is imminent.  
All other mirrors are also in an advanced state of  
production. 

The delivery of the 17 individual elements forming the 3m 
diameter ‘torus’, or optical bench, has also started. The brazing 
of the torus, the extremely delicate process to ‘weld’ all torus 
elements in one step, will take place in March 2009.

The Gaia Science Team meets at regular intervals to follow 
closely the progress on both space and ground segment. 
The Data Processing and Analysis Consortium (DPAC) has 
established all its management and engineering layers. 
All interfaces within the Consortium as well as external 
interfaces to the project have been defined and established. 
The staffing of the DPAC Office makes also very good 
progress. 

The entire ground segment, i.e. the mission operation and 
science operations systems, are heading for their second 
comprehensive project review.

→ EXOMARS

Phase B2 work continued to progress well during this period 
with the selection of key subsystem and equipment contractors. 
Significant breadboard results have been achieved, e.g. for 
parachute, drill and sample crushing and dosing. PDRs have 
been conducted at module level, e.g. carrier, lander, rover vehicle, 
leading up to the ExoMars system PDR beginning of 2009. 

The Humboldt and Pasteur Instrument developments continue 
to achieve increases of their Technology Readiness Level. This 
has been confirmed by pre-PDR site reviews, completed for 
nearly all 23 instruments. Two instrument PDRs have already 
been conducted with 21 still to come in the next four-month 
period.

A programmatic review has been started with the objective 
to confirm the technical, cost and schedule baseline as input 
to the Programme Proposal. The financial envelope will be 
decided by the Ministerial Council in November 2008. In the 
meantime the Programme Board of HSF has been invited to 
release early funding for technical developments in order to 
safeguard the 2013 launch date.
 

→ BEPICOLOMBO

The mission design for the Ariane-5 launch has been further 
consolidated. The separated mass, which is constrained by 
the maximum thrust level of the electric propulsion system, 
could be increased while maintaining the six-year cruise 
phase. The system design has advanced to the state that 
the analysis campaign for the preparation of the Preliminary 
Design Review (PDR) has started. A Critical Equipment Review 
has been conducted in order to review the technology status. 
The majority of the technology developments specific to 
BepiColombo were found to be not critical, however the most 

Artist’s impression of the Enhanced ExoMars lander base 
station
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offs have addressed all major subsystems and the spacecraft 
heat shield upon which the survival of the spacecraft will 
depend when it gets close to the sun. The Preliminary 
Requirements Review is in preparation. The spacecraft 
baseline design relies heavily on the re-use of technology 
and equipment from the BepiColombo project.

The instrument proposals received from Europe and the USA 
in response to the Solar Orbiter Payload Announcement of 
Opportunity in October 2007 had a scientific and technical 
evaluation by both ESA and NASA. The spacecraft definition 
has been adjusted to take into account the detailed 
payload complement as proposed. In parallel, technology 
development activities are advancing the readiness level of 
several key elements. 

→ GOCE

GOCE was ready for launch on 10 September following a 
flawless launch campaign, from the transportation to the 
Plesetsk Cosmodrome, Russia, through to the final mating 
and integration with the Breeze-KM upper stage and the 
assembly of the Rockot launcher. However, three days before 
launch an anomaly was identified in the gyro package of 
the Breeze upper stage of the launcher system. This gyro 
platform forms an essential part of the guidance, navigation 
and control of the upper stage, and the correction of the 
problem required the replacement of the unit. To perform 
this operation, it was necessary to demate the launcher’s 
upper composite and transport it from the launch pad back 
to the integration room. 

Once in the clean room, the protective fairing that shelters 
the satellite was opened and the spacecraft and its adaptor 
system was dismounted in order to allow access to the 
Breeze-KM equipment to be replaced. The unit was replaced 
and the final results of the launcher system tests as well  
as the investigation of the root cause of the unit failure  

critical item, the demonstration of a solar cell assembly for 
use in Mercury orbit is still outstanding. A series of tests on 
different solar cell assemblies at various conditions is ongoing 
and the situation is expected to be much clearer by the end of 
2009. Back-up solutions have been identified for the critical 
technologies.

The Science Working Team discussed scientific aspects of the 
mission within the user community. Presentations included 
the results from the recent flyby of Mercury by Messenger 
and it was decided that the scientists of both projects will 
cooperate to maximise the scientific return of Messenger 
and BepiColombo. The Instrument Preliminary Design 
Reviews (IPDRs) were conducted according to plan with  
7 of 11 completed.  Generally, an adequate payload definition 
status and compliance with spacecraft interfaces was 
demonstrated. 

The hardware for the Structural and Thermal Model of the 
Mercury Magnetospheric Orbiter (MMO) is being produced 
in Japan. The MMO detailed design is completed and 
characterisation tests of thermal hardware and solar cells are 
ongoing.

→ LISA

The Mission Formulation contract started in January 2005 
with Astrium GmbH has been extended of 18 months until 
end of 2009. The scope of the work will be extended to the 
overall system and mission, encompassing initiation of an 
end-to-end performance simulation, apportionment and 
iterations on the performances required by the various 
subsystems, in relation with the CTP technology development 
activities, consolidation of the system design and interface 
requirements. 

The LISA Technology Development Plan (TDP) update has been 
approved by the SPC and IPC as part of the overall Cosmic 
Vision TDP. 

The main focus of the joint ESA/NASA team is concentrated 
on the preparation of the Astro2010 Decadal review. The 
team has made a detailed plan identifying and coordinating 
the required activities. Europe will provide a substantial 
support to the review, as was already the case for the BEPAC 
review. The situation looks very positive, especially in the 
technology. The majority of the LISA technology elements are 
currently at Technology Readiness Level 5 (TRL5), some already 
at TRL6, which is uncommon for a project at this stage of 
development.

→ SOLAR ORBITER

The Solar Orbiter Definition Phase (Phase B1) is being 
performed by an industrial team led by Astrium Ltd, which 
includes Astrium GmbH and Thales Alenia Italy. Design trade-

Early artist impression of Solar Orbiter
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Sinlaku was category 4 typhoon and the tenth of 
the 2008 Pacific typhoon season. The storm brought 
torrential rain over most of the Philippine island of 
Luzon in September and caused floods, forcing people to 
evacuate (Eumetsat)

The satellite application software has successfully passed the 
software qualification review. Using the latest version of the 
application software the formal system level test campaign 
has made good progress. Several data-handling system tests 
were successfully completed.

→ SWARM

The manufacturing of the structure of the satellite and the 
boom assembly and its mechanisms is in progress with the 
delivery for assembly of some structural panels and the 
deployment mechanism. Most of the MGSE and test jigs are 
already delivered. This paves the way for the assembly and 
testing of the satellite structural model still scheduled for  
the first quarter next year at the test facility of IABG, 
Ottobrunn (D).

The testing of the structural model of the optical bench 
was completed in September. The engineering models of 
the on-board computer and the power unit were delivered 
and are being integrated with the electrical ground support 
equipment in order to initiate the verification of the software 
and the functional test of the satellite units and instruments. 
The ground segment preliminary design review for the 
development of the payload data and the Flight operation 
system is ongoing. 

→ METOP

MetOp-A
MetOp-A continues to perform excellently in orbit. 
Investigations into the failure of the MetOp-A AHRPT side A 
have concluded that the root cause was heavy ion radiation 
causing the failure of a component of the HRPT Solid State 
Power Amplifier (SSPA). The investigations additionally 
concluded that the redundant MetOp-A HRPT-B sub-system 
is likely to suffer a similar problem. 

To minimise the risk of failure to the HRPT-B unit while still 
offering a service to users, Eumetsat has decided to implement 
a ‘partial’ HRPT service in those areas where the risk of 
damage from heavy ion radiation is reduced. For southbound 
passes, HRPT side B will be activated for all orbits over the 
North Atlantic and European area starting at around 60°N. 
The HRPT will then be switched off before the spacecraft 
reaches the Southern Atlantic Anomaly region, at around  
10°N. It is planned to have a trial period for two months, 
following which the activation scenario will become 
operational.

MetOp-B/MetOp-C
Although the MetOp Payload Modules, PLM-1 and PLM-3, are 
in long-term storage, there are still Assembly/Integration/
Test (AIT) activities to be performed that require dismounting 
of the instruments for repair, re-calibration and/or alignment. 

The MetOp Service Modules are kept in hard storage at 
Astrium Toulouse premises, waiting for the restart of AIT 
activities in 2009 for a planned MetOp-B launch in 2011. 

→ METEOSAT

Meteosat-8/MSG-1 
Meteosat-8 has just finished its sixth year in orbit, with the 
satellite in good health and all instruments still performing 
flawlessly.  Investigations now confirmed that the un-
commanded orbit change of the Meteosat-8 spacecraft could 
only have been caused by the loss of two thermal frames, 
on the side of the radial thrusters, due to the 'centrifugal' 
forces experienced by these frames of about 17g (with the 
satellite spinning at 100 rpm). Although the satellite is now 
experiencing larger thermal gradients during eclipse nights, 
all parameters still remain in the nominal area. The satellite 
serves as back up for MSG-2 and performs the Rapid Scan 
Service.

Meteosat-9/MSG-2
Meteosat-9 is Eumetsat’s nominal operational satellite at 
0º longitude, with Meteosat-8 as its back-up. Satellite and 
instruments performance are excellent.

MSG-3/MSG-4 
Both MSG-3 and MSG-4 are in intermediate storage at 
Thales Alenia Space, Cannes, awaiting the restart of 
the AIT campaign begin 2010, to prepare MSG-3 for its 
launch, currently planned for early 2011. MSG-4 is still 
awaiting its completion of the MSG-4 Pre-Storage Review 
(PSR). MSG-4 launch is planned not earlier than 2013. 
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→ SENTINEL-1

The system PDR was declared successful in July. Among 
its main findings were: the predicted full compliance of 
the proposed design to all performance requirements;  
the recognition of the importance of an ITAR-free design  
and the endorsement of the project policy to seek  
replacement of ITAR affected items to the maximum possible 
extent.

The System PDR was followed by the SAR Instrument PDR 
and SAR Subsystems PDR (Antenna and Radar Electronics). 
Equipment level PDRs will take place in the next couple of 
months. A preliminary launcher coupled analysis is expected 
in October.

Delays have been experienced on the two most critical 
antenna technologies (namely the Antenna Radiating 
Element and the Transmit-Receive Modules). Recovery plans 
have been put in place – with no impact on completion dates 
for the EM and FM programmes – and their progress is being 
closely monitored.

The procurement of the equipments via the ‘best practices’ 
procedure was almost completed, with more than 50% of 
the procurement actions being open to FP7 Participants and 
a number of equipments (namely X-Band S/S, S-Band S/S and 
GPS receiver) being procured in coordination with the other 
Sentinels projects.

The Ground Segment Requirement Review (covering both 
the Flight Operation Segment and the Payload Data Ground 
Segment) is ongoing, with the Review Board in October. The 
negotiation of the ceiling price conversion for the Phase C/D 
is ongoing.

→ SENTINEL-2

Following prime contract signature for the delivery of the 
first satellite model between ESA and Astrium GmbH in April 
2008, Phase B2 procurement activities are intensifying. Some 
contractors are already delivering hardware (e.g. development 
models of the Short-wave Infrared (SWIR) detectors) and first 
tests have been carried out (e.g. black coating process of the 
Visible and Near Infrared (VNIR) detectors).

Astrium SAS presented the Multi-Spectral Instrument PDR in 
mid-September, stating an overall satisfactory performance 
of the mission. The PDR data package has been delivered and 
is under review. The system PDR procedure was signed, with 
the PDR process scheduled for November with the final Board 
session in late November.

The GMES programme proposal that will be submitted 
for approval by ESA Ministerial Council in November 2008 
contains the provisions to initiate the procurement of the 
second satellite model in order to reach full operational 
capacity by 2015. 

→ SENTINEL-3

Phase B2 activities proceeded as planned and the PDR 
process has started. The first PDR, for the OLCI instrument, 
began in July, followed by the Satellite and Platform PDRs 
in August and the SRAL Instrument PDR in September. The 
remaining two instrument PDRs (MWR and SLSTR) are 
planned during the last quarter of the year. These reviews 
will allow an evaluation of the satellite and instrument 
technical consolidations performed during the Phase B2, 
and will lead to the freezing of the design that will be then 

Artist’s impression of MSG in orbit (Medialab)
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considered during the subsequent Phase C/D as the basis for 
the detailed definition, manufacturing and testing.

On the technical side, two major achievements were the 
consolidation of the SLSTR thermo-mechanical design, such 
to satisfy the operational constraints required to reach the 
desired instrument performance and the decision of the radio 
frequency (RF) switch configuration to be implemented on the 
MWR instrument. At satellite level, the main task has been 
the gradual introduction of specific unit technical data that 
became available after start of the selected sub-contracts.

The execution of the procurement tasks through competitive 
Invitations To Tender (ITTs) is proceeding in all fields and, 
together with the PDRs, it still represents the main effort in 
this phase of the programme. Of the 100 or so procurement 
contracts to be placed, 33 have been concluded and other 25 are 
under negotiation. In line with the objectives established at the 
beginning of the Phase B2, the remaining ITTs to be issued after 
the PDRs are not related to procurement of flight hardware but 
mostly ground support equipment and test facilities. 

→ EARTHCARE

The EarthCARE Phase B activities are progressing and 
the major trade-offs addressing spacecraft, platform and 
instruments configuration are being finalised. As part of Phase 
B1, industry is consolidating the satellite, base platform and 
instrument specifications and the first version of the support 
specification is being iterated. Similar activities have started 
in Japan for the Cloud Profiling Radar and JAXA, together 
with the Japanese industry, is consolidating the instrument 
configuration and interfaces in close cooperation with ESA.

The first major review of the programme is the System 
Requirements Review planned for the end of 2008.

→ VEGA

Several milestones were achieved on the launch vehicle 
side: the Thrust Vector Control CDR steering board was held 
(both launch vehicle and P80), the architectural definition 
of additional telemetry for P80 has been finalised and the 
measurement plan for the qualification flight has been 
delivered. In parallel, the P80 Qualification Model (QM) Level 
1 exploitation steering board has been concluded.

The Z23 QM firing test Level 1 was performed on 23 July. 
The mechanical qualification campaign of the Z23 case 
has been completed, with the successful completion of 
mechanical tests on the QM2 model (after firing) on 15 and 
16 July. The Z23 Qualification Review started on 3 September. 
The acceptance tests for ground segment subsystems are 
ongoing. An Announcement of Opportunity for payloads 
on the VERTA-1 flight was issued and several declarations of 
interest received. 

→ SOYUZ AT CSG

The CDR of the Air-conditioned Equipped Payload Trailer took 
place 3–5 June followed by the steering board of the CDR for 
Soyuz Launch System Ground Segment on 20 June. After CDR 
of the Mobile Gantry in February, production is ongoing. The 
first set of Russian equipment arrived in French Guiana on  
27 July followed by the arrival of the 90-strong team of Russian 
technicians. The second sea-borne arrival, with the launch 
mechanical system on board, was postponed to the end of 
November. The European Infrastructure On-site Acceptance 
Review was planned for the beginning of October.

→ FLPP

System activities relevant to Period 2.1 NGL-ELV, BBLV together 
with Building Block System Activities and NGL System Studies 
have been completed. The second set of activities, as well as 
the relevant test campaign, for the Expander Demonstrator 
was completed. Negotiations for Expander Demonstrator 
third set of activities were completed and activities started. 
Test campaign for M2R has been completed. A total of 
4675 seconds of cumulative hot-firing test duration was 
demonstrated on the Vinci engine. 

The LOX/LH2 coupled (Pre-burner/Main Combustion 
Chamber) hot-firing tests on the Main Stage Propulsion/
Subscale Propulsion Demonstrator were completed.  
A workshop dedicated to avionics systems for the next-
generation launchers was held on 16–17 September. The 
Cryogenic Upper Stage Technologies (CUST 1.1) industrial 
activities have started. 

→ INTERNATIONAL SPACE STATION

The on-orbit commissioning of ESA’s Columbus laboratory 
payloads has been completed with the successful 
troubleshooting of Biolab and the repair of the Fluid Science 
Laboratory (FSL). 

Europe’s first Automated Transfer Vehicle, ATV Jules Verne, 
has had an exceptional and flawless six-month mission. 
It has displayed the full range of its capabilities, including 
automatic rendezvous and docking, four reboosts of the ISS 
to a higher orbital altitude to offset atmospheric drag, ISS 
attitude control, performing a collision-avoidance manoeuvre 
on 27 August 2008, and on its final journey, offloading  
2.5 tonnes of waste.

On 5 September, Jules Verne undocked from the ISS at 
23:29 CEST. It then spent 23 days carrying out ‘rephasing’ 
manoeuvres to bring it to the correct position behind and 
underneath the ISS. This predefined position allowed the 
ATV’s controlled destructive reentry on 29 September to be 
viewed and recorded from the ISS itself, as well as from two 
specially-equipped observation planes located in the vicinity 
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of the ATV's flight path in the skies above the South Pacific 
Ocean.

Following a final deorbit burn at 14:58 CEST on 29 September, 
which slowed its velocity by 70 m/s, Jules Verne entered the 
upper atmosphere at 15:31 CEST, at an altitude of 120 km. It then 
broke up at an altitude of 75 km, with the remaining fragments 
falling into the South Pacific some 12 minutes later.

The way ATV Jules Verne performed has highlighted 
extremely well how the benchmark of European space 
technology has been raised. It has demonstrated how far 
European capabilities have developed in building, launching 
and controlling space infrastructures. This bodes well, not  
only for future ATV missions to the ISS, but also for 
developments of this kind of technology that will eventually 
provide Europe with an autonomous access to space for its 
astronauts.

→ SPACE INFRASTRUCTURE 
   DEVELOPMENT AND EXPLOITATION

Infrastructure Development
A study on a Columbus external platform capability for small 
payloads (SPERO) is on-going with industry.  

ATV Production
The ATV-2 integration is progressing well; the launch date 
is scheduled for the second quarter of 2010. The ATV-3 
equipments have been released for procurement with a few 
exceptions. The ATV-3 launch is scheduled for October 2011. 

Operations Status
The Columbus laboratory operations have continued 
nominally. The ESA/CNES team at the ATV Control Centre 
in Toulouse were busy in the last period of the Jules Verne 
mission, updating ATV system parameters and defining the 
orbital profile that the ATV would take on its journey back 
into Earth’s atmosphere. 

→ UTILISATION

The European Technology Exposure Facility (EuTEF) science 
and technology programme is progressing well; with all nine 
instruments continuously delivering science data. Full SOLAR 
functionality was re-established on 18 September after the 
temporary communication link failure was resolved. The last 
of the Sun observation cycles ended on 7 September and the 
next one is due to start on 26 September. 

The first four runs of the Fluid Science Laboratory experiment, 
Geoflow, were completed in Increment 17, with excellent 
interferometric image data. The experiment investigates 
the flow of a viscous incompressible fluid between two 
concentric spheres rotating around a common axis under the 
influence of a simulated central forced field. A large sequence 
of additional runs of Geoflow will continue throughout 
Increment 18.

The second run of the Biolab ‘Waving and Coiling of 
Arabidopsis Roots’ (WAICO-2) experiment, aimed to 
investigate the effect of gravity on plant root growth, was 
deferred. This is because Biolab’s full functionality must 

ATV Jules Verne following undocking from ISS

A still image of Jules Verne's reentry from a high-
definition TV camera on one of the aircraft taking part in 
the ATV reentry observation campaign
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The Fluid Science Laboratory rack, containing the Geoflow 
experiment, in Columbus

(Arabidopsis) growth activity at a molecular level in 
weightlessness. 

ESA’s complementary experimental programme in the ISS 
segment is nominally progressing with five experiments 
in respiration, radiation and technology. The Nitric Oxide 
Analyser (NOA) experiment series, aimed to monitor exhaled 
nitric oxide levels in astronauts, was fully completed. 

The ANITA cabin atmosphere monitoring system completed 
its ten-month operational phase as system device in the 
Destiny module, and will be returned on the Space Shuttle 
ULF-2 flight in November.

The European Drawer Rack, which houses the Protein 
Crystallisation Diagnostics Facility (PCDF), is now ready for 
the start of the four-month protein science programme of 
the first PCDF experiments which will be uploaded on Space 
Shuttle flight 15A in early 2009. 

→ ASTRONAUTS

The selection campaign for new ESA astronauts is entering 
in its final phase. Of the more than 8400 completed 
applications received, 920 applicants were retained 
and invited to the first round of psychological tests in  
Hamburg, which were completed in August. After a  
review of medical questionnaires, 192 candidates were 
invited for the Psychological Test Phase 2, which started on 

be restored and on-orbit maintenance is needed for the 
appropriate experiment preparation. 

The BIO-4 complement of five biology experiments is ready 
for launch with Soyuz 17S on 14 October. The experiments will 
be carried out using three European incubators, called Kubik, 
currently on the ISS.

NASA astronaut Greg Chamitoff successfully performed 
three experiment sessions of the 3DSpace experiment during 
Increment 17, the latest session being completed on 30 July. 
He is due to undertake a fourth session later in October about 
two weeks before his return on Space Shuttle flight STS-126 
(ULF-2) in November. This physiology study investigates the 
effects of ‘weightlessness’ on the mental representation of 
visual information during and after spaceflight.

Maintenance of the European Modular Cultivation System 
(EMCS) facility will be performed during Increment 18 in 
anticipation of the Genara experiment during Increment 
19/20. Genara is an ESA experiment that will study plant 

Frank De Winne (right) and back-up André Kuipers in the full-size Columbus and Node-2 training model at EAC
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15 September at ESA’s European Astronaut Centre in Cologne, 
Germany.

On 17 July, ESA announced the assignment of astronaut 
Christer Fuglesang (S) as a Mission Specialist on board the 11-
day STS-128 mission, currently scheduled for launch on Space 
Shuttle Atlantis on 30 July 2009. 

On 11 September, ESA launched an online competition open 
to all citizens of ESA Member States, to propose a name for 
ESA astronaut Frank De Winne’s (B) next ISS mission in May 
2009.

Crew training at EAC for the 17S crew, Yuri Lonchakov (RUS) 
and Mike Fincke (US), and for the ULF2 Shuttle rotating ISS 
crewmember, Sandra Magnus (US), was completed in July. 
Training for Expeditions 19 and 20 is underway. On 5 September, 
crews including ESA astronauts De Winne and Andre 
Kuipers (NL) received Columbus system and ESA experiment  
training at EAC. Kuipers is a back-up Flight Engineer for 
Expedition 19.

→ CREW TRANSPORTATION 
   AND HUMAN EXPLORATION

Technological and System Activities
Work continued on the technical and scientific aspects of the 
MoonNEXT and MarsNEXT mission Phase A studies, which 
reached intermediate review level at the end of June.

Architecture and Stakeholder Studies
Phase 1 of the Joint Comparative Architecture Assessment 
with NASA was completed with a final meeting held in July. 
The outcome of the meeting was a joint assessment of the 
Moon Exploration Architecture with a first assessment of the 
potential European contribution. The NASA/ESA Comparative 
Architecture Report was finalised and formally approved by 
NASA.

A two-day meeting of the Interface Standards Working 
Group (ISWG) of the International Space Exploration 
Coordination Group (ISECG) was held in Bremen on 17/18 
September. Representatives of ESA, NASA, JAXA, CSA, KARI 
and CNES attended. Initial scenarios for lunar exploration 
have been developed at the meeting and the follow-on 
work was agreed together with specific actions for each of 
the agencies. Consolidated lunar exploration scenarios and 
related architecture elements will be reviewed at the next 
ISWG meeting at the end of October.

Crew Space Transportation System
Additional detail concerning the CSTS vehicle concept 
proposed in June is yet to be provided by Energia.

European industry has worked at the finalisation of the  
work performed on their side. A summary report is in 
preparation and a final collocation of Energia staff to the 
European industry location (Bremen) will take place in early 
October.

Advanced Return Vehicle
In parallel with the CSTS activities, a growing interest has 
arisen in the development of an autonomous transportation 
system, the Advanced Return Vehicle (ARV) that could make 
use of the European assets (Ariane-5, ATV and CSG).

A stepped approach has been proposed, leading to a cargo 
version in 2015, capable of evolving into a crew version by 
2020.  Based on the results of several previous studies, a 
preparatory activity aiming at a correct definition of the 
requirements and an initial optimisation of the vehicle 
configuration have been initiated with European industry as 
part of the General Study Programme.

International Berthing Docking Mechanism 
All the major sub-assemblies of the IBDM development 
model’s Soft Docking System, (load-sensing ring, linear 
electromagnetic actuators and avionics) have been integrated 
for the first time at SENER, Madrid.  The ability to raise and 
lower the table with the actuators driven by the avionics has 
also been demonstrated. 

The new activity for the design and development of the 
hard-docking structural latch for the IBDM Hard Docking 
System has been placed with Verhaert (B) and the conceptual 
design review held.  The selected new design is based on 
an individually mechanised hook-on-hook concept and is a 
simplified evolution of the generic latch previously tested.

EXPERT
Phase C/D activities of the European Experimental Reentry 
Testbed (EXPERT) programme were restarted, aiming to 
complete the subsystems CDR before the end of 2008. 
In the meantime, the qualification of the experiments is 
progressing. The launch contract is being negotiated with 
the Russian organisations involved.
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Proceedings of the 8th European Space Power Conference, 
14–19 September 2008, Constance, Germany (September 2008)
H. Lacoste & L. Ouwehand (Eds.)
ESA SP-661 // CD-Rom
Price: 60 Euro

Proceedings of the 2nd MERIS/(A)ATSR Workshop, 22–26 Sep-
tember 2008, Frascati, Italy (November 2008)
H. Lacoste & L. Ouwehand (Eds.)
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2008
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K. Fletcher (Ed.)
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