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HST

A team of European and US scientists

obtained this Hubble Space Telescope view

(right) of the nearby barred spiral galaxy

NGC 1672, showing details in the star-

forming clouds and dark bands of interstellar

dust. Some of the most striking features are

the dust lanes that extend from the nucleus

and follow the inner edges of the galaxy’s

spiral arms. Clusters of hot young blue stars

are forming along the spiral and ionising the

surrounding clouds of hydrogen gas

(glowing red). Curtains of dust partially

obscure and redden the light of the stars

behind them by scattering blue light. Galaxies

lying behind NGC 1672 give the illusion they

are embedded in the foreground galaxy, even

though they are really much farther away. A

few bright foreground stars inside our own

Galaxy appear as bright objects. As a

prototypical barred spiral galaxy, NGC 1672

differs from normal spiral galaxies in that the

arms do not twist all the way into the centre.

Instead, they are attached to the ends of a

straight bar of stars enclosing the nucleus.

Viewed nearly face on, NGC 1672 shows

intense star-formation regions, especially at

the ends of its central bar.

The manifest for HST Servicing Mission 4,

planned for September 2008, includes two

new instruments: the Wide-Field Camera 3

and the Cosmic Origins Spectrograph, plus

several life-extending items such as

gyroscopes and batteries. The astronauts will

also attempt to repair the Space Telescope

Imaging Spectrograph, which failed in

August 2004.

Ulysses

During a ~4.5-day period starting on

5 February, Ulysses encountered the tail

region of Comet C/2006 P1 McNaught. The

probe was then at a heliocentric distance of

~2.4 AU and 79º south heliographic latitude.

The region of disturbance in the solar wind

produced by the comet was nearly 10 Mkm

wide. During the encounter, the speed of the

solar wind dropped from ~750 km/s to a

minimum of 360 km/s, and the proton

density dropped by more than two orders of

magnitude. Simultaneously, very large fluxes

of molecular and singly- and doubly-charged

atomic ions of cometary origin were

detected. Although no shocks were observed

during the encounter, the magnetic field

strength was slightly enhanced in broad

regions at the leading and trailing edges of

the comet’s tail. This is the third confirmed

crossing of a comet tail during the mission

(the others being Hyakutake in 1996 and

McNaught-Hartley in 2000).

SOHO

SOHO ran a highly successful and intense

campaign with the Japanese Hinode satellite

in April. More than 30 observing

programmes addressed a large variety of

solar phenomena, including explosive events,

loop oscillations, MHD wave propagation,

coronal hole structures, prominences, active

region structures and dynamics, and coronal

heating. This joint campaign will be followed

by a 2-week high-cadence SOHO/STEREO

campaign.

SOHO recently became the first solar physics

mission to observe a complete mean solar

cycle (11.1 years).

Solar energetic particle (SEP) events from

the Sun are a major element of space

weather. They can damage space missions

and pose a serious hazard to humans in

space. A new study based on COSTEP data

demonstrates the possibility of short-term

forecasting of the appearance and the

intensity of SEP events by means of

relativistic electrons, which arrive about an

hour ahead of the more dangerous ions. The

new method is already in trial operational use

by NASA Johnson Space Center’s Space

Radiation Analysis Group for protecting

astronauts aboard the International Space

Station.

Cassini-Huygens

ESA, COSPAR and NASA have honoured

Prof Hubert Curien’s contribution to

European space research by naming the

Huygens landing site on Titan after him.

New images taken by Cassini’s Visual and IR

Mapping Spectrometer (VIMS) in October

2006 revealed a 6-sided feature almost

25 000 km across, circling the entire north

pole of Saturn. Such a feature has never

been seen on any other planet before and its

nature is not yet understood.

The final presentation of the Huygens very

long baseline interferometry activities took

place at ESTEC on 8 February. The results

concerning the Huygens trajectory are

This hexagon-like vortex in Saturn’s atmosphere was captured by
Cassini/VIMS on 29 Octover 2006. (NASA/JPL/Univ. Arizona)

NGC 1672 imaged by HST in August 2005. See the In Brief news 
pages for a larger version of this photograph
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surrounded by a faint shell. The central

emissions show an overabundance of iron –

a characteristic of white dwarf collapse

(Type Ia) – rather than the more common

Type II SNR due to the explosion of a

massive star. However, the gas in the

remnants is much denser and brighter in

X-rays than expected from Type Ia

explosions. This implies that the white

dwarves exploded into very dense

environments that could only be produced by

the winds of very massive stars. Since such

massive stars have very short lives, this

means that Type Ia supernovae could occur

much earlier in the Universe’s history than

expected. This means they can be used to

probe the expansion of the Universe at these

early epochs. Another possibility is that these

Type Ia explosions differ in other properties.

If so, the assumption they are standard

candles may have to be revised, complicating

the study of Dark Energy and Matter.

XMM-Newton completed 1338 revolutions on

31 March 2007. The winter 2007 eclipse

season passed as expected. 

Cluster

A paper published by Retino (IRF Uppsala) in

Nature Physics using Cluster data showed,

for the first time, magnetic reconnection

taking place in a turbulent plasma. It had been

predicted in theory but never seen before. The

four Cluster spacecraft, with high time

resolution measurements, could observe it for

the first time. 

Development of the Cluster Active Archive

continues steadily; the archive now has 386

registered users. It will produce extensive sets

of pre-generated plots from all spacecraft that

illustrate the various data products. This work

is approaching completion and is expected to

be available in April 2007.

The Cluster fleet is now in the second mission

extension phase and in its 7th year in orbit.

The satellites are in a multi-scale arrangement,

forming a 10 000 km triangle with two craft

500 km apart at one of the vertices. 

Double Star

On 7 February, a team of Chinese and

European scientists published a paper

describing how Cluster and Double Star

observed a flux transfer event (a huge

magnetic tube where plasma from the solar

wind enters the magnetosphere) for the first

time at small- and large-scale simultaneously.

All the observations, including magnetic

fluxes, orientations and hot-ion velocity

distributions, strongly suggest that Cluster

and Double Star encountered the same flux

tube at two different positions along its length.

Such new results allow us to understand how

the solar wind connects to the Earth’s

magnetic field.

In October 2007, TC-1 will enter the Earth’s

atmosphere. The Chinese have confirmed their

intention to continue operating TC-2 after that.

For ESA, TC-2 operations will be much

simpler because it will involve only two

instruments instead of the current eight. 

Integral

Integral astronomers have detected what

appears to be the fastest spinning neutron

star yet. This tiny stellar corpse, probably only

excellent and indicate some meridonal drift

of the probe that has yet to be explained.

Rosetta

The Mars swingby on 25 February was an

excellent opportunity to make observations

of Mars and its environment, although

science was only a secondary objective of

the gravity assist. OSIRIS, VIRTIS, ALICE and

the Navigation Camera observed the planet

over a broad range of wavelengths. RPC

studied the solar wind interaction with Mars,

while the Standard Radiation Monitor

gathered valuable data on the radiation

environment for future human missions. 

Since the spacecraft passed through an

eclipse during closest approach to Mars, the

orbiter payload had to be switched off.

However, the Philae Lander continued

observations running on its own power.

Stunning images of the Mars surface were

taken by Philae’s CIVA camera. ROMAP, the

lander’s plasma and magnetometer

instrument, provided excellent data. 

The flyby demonstrated the excellent

capabilities and performance of both the

Rosetta spacecraft and its scientific payload. 

XMM-Newton

XMM-Newton and NASA’s Chandra X-ray

observatory have found evidence for a new

class of supernova. Thermonuclear (Type Ia)

supernova occur in binary systems when a

white dwarf star becomes so massive as it

accretes material from a companion star that

it collapses and forms an incredibly dense

neutron star. These supernovae are often

used as ‘standard candles’, which help to

investigate the nature of Dark Energy and

Matter. 

However, observations of two supernova

remnants (SNRs) DEM L238 and DEM L249,

have cast doubt on the standard models of

Type Ia explosions. The observations

revealed a bright central emission

The CIVA camera on Rosetta’s Philae lander captured this image 
of Mars and the spacecraft itself just 4 minutes before closest
approach on 25 February. The Mawrth Vallis region is visible on
the planet’s disc. (CIVA/Philae/ESA Rosetta)
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20 km in diameter, is spinning 1122 times

per second. XTE J1739-285 was discovered

during an active phase in October 1999 using

NASA’s Rossi X-ray Timing Explorer (RXTE)

satellite. In August 2005, while Integral was

performing its regular monitoring of the

central regions of our Galaxy, XTE J1739-285

was observed to be active again. About a

month later, Integral saw X-ray bursts from it

and alerted the RXTE team. In total, the two

satellites observed around 20 bursts.

Previous observations of other neutron stars

have shown that the X-rays emitted during

bursts can oscillate with the star’s rotation

rate. The team searched the XTE J1739-285

bursts for evidence of oscillations. What they

found was astonishing; in the brightest burst

there were indeed oscillations, but they were

nearly twice as fast as any previously

observed. The 1122 rev/s is very close to the

fastest possible rate for a neutron star

– much faster and it would fly apart.

Mars Express

A major Mars Express paper describing

some of the more recent Marsis findings was

published in Science on 15 March, entitled

‘Subsurface radar sounding of the South

polar layered deposits of Mars’, by Plaut,

Picardi and co-authors.

A Mars Express data workshop will be held

at ESAC 11–15 June. This new initiative

appears to be welcomed by the community.

The first workshop will focus on

(co-)analysing HRSC and OMEGA data. 

Venus Express

Venus Express continues to perform its

routine operations. A session dedicated to

results from Venus Express was held at the

2007 European Geophysical Union meeting

in Vienna. Preparations are under way for a

special section in Nature on science results.

The Science Team, at a meeting combined

with a Venus science workshop, discussed

potential future orbit changes to allow for

new types of observations.

In operations, work focused on completing

preparations for the quadrature phase

operations (May–June 2007). A review is

planned for April partly because the activities

are complicated by new illumination

constraints for one of the instruments.

With the support of the NASA Deep Space

Network ground stations, a successful

VIRTIS-movie observation was executed and

downlinked. During earlier observations,

VIRTIS detected oxygen-airglow on the

nightside of Venus (see the In Brief news

pages in this issue). This airglow is produced

when oxygen atoms, ‘migrating’ from the

dayside to the nightside of the atmosphere,

recombine into molecular oxygen and in the

process emit light.

Akari (Astro-F)

Since its launch in February 2006, Akari, a

JAXA mission with ESA participation, is

working almost flawlessly after a difficult

start to operations and has already produced

outstanding views of the infrared Universe.

New results, presented in March 2007 at the

annual meeting of the National Astronomical

Society of Japan, provide unprecedented

glimpses of regions of intense star

formation, views of stars at the very ends of

their lives, a supernova remnant never

detected before in the infrared, distant

galaxies and a galaxy harbouring a black hole

surrounded by clouds of molecular gas.

About 80% of the entire sky has so far been

imaged by Akari. The mission is currently in

a phase dedicated to pointed observations,

interleaved with survey gap-filling

observations. It is expected that the liquid

helium cryogen will last until at least

September 2007, 4 months longer than post-

launch expectations. ESA’s contributions to

the mission are working well: regular and

efficient ground station coverage from Kiruna

(S) and pointing reconstruction software,

developed at ESAC, which is already

providing the accuracy expected at the end of

the mission. The ESAC team is in close

contact with the Open Time users in Europe,

to maximise the overall scientific return of

the pointed observations programme, despite

increasing operational constraints. More than

200 European observations had been

performed by the end of March. The Data

Archive repository was opened to the

Japanese, Korean and European users in

early March, with a substantial contribution

from ESAC, in the form of documentation and

processing tools testing.

Herschel/Planck

The Herschel and Planck FMs are now in final

acceptance testing. The Herschel cryostat

completed its second cryogenic test phase,

with the major test being the demonstration

of the lifetime of the helium system under

simulated orbital conditions in the Large

Space Simulator at ESTEC. The cryostat was

shipped back to Astrium for the FM

instruments to be installed. The Herschel

Service Module was delivered to Astrium at

the end of 2007; the electrical and functional

checkout in preparation for the mating with

the cryostat this summer is progressing well.

Herschel’s scientific instruments are in the

final stage of calibration testing and will be

delivered in the coming months. 

Planck spacecraft activities continue

according to plan. The spacecraft is almost

fully assembled and already under functional

Star formation as revealed by Akari’s wide-area survey in the 
reflection nebula IC4954/4955. The observations in seven
different infrared wavelengths revealed a continuing cycle of star
formation over three generations, across enormous spatial scales
(the image is roughly 15 light years wide)
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testing, with final mechanical and electrical

integration of electrical units of the scientific

instruments to the satellite panels. A major

milestone was mounting the focal plane units

of the two instruments onto the spacecraft.

The final mounting of the telescope and the

alignment to the HFI and LFI focal plane unit

are imminent and will complete the major

mechanical integration activities. 

The Herschel telescope is available and is in

storage until its integration into the

spacecraft. 

LISA Pathfinder

The SMART-2/LISA activities are proceeding

largely according to schedule. The main

activity in the reporting period was the

finalisation and consolidation of the

spacecraft design, in preparation for the

CDR. In parallel, all the spacecraft

subsystems completed their PDRs and

equipment underwent their Qualification

Reviews. Some subsystems also had CDRs.

The FMs of a few subsystems are already

built, such as the primary structure of the

Science Module and the Digital Sun Sensors.

The two European micropropulsion

technologies (needle indium thrusters and

slit caesium thrusters) continue to be

developed to prove the readiness of the

technologies. The progress is apparent for

both and the many difficulties encountered

are being overcome. The technology suited

to the need will be selected at the end of

2007. 

For the LISA Technology Package, many

subsystem CDRs have taken place and good

progress is being made. Many electrical units

have been built and delivered to Astrium

GmbH for the Real Time Test Bench. The

most critical subsystems are still the inertial

sensor vacuum enclosure, the electrostatic

suspension front-end electronics and the

caging mechanism. Successful tests have

been carried out on all these subsystems. 

The launch is expected to take place in the

first quarter of 2009.

Microscope

In January, CNES held three keypoint reviews

on mission performances, satellite

alternatives and payload. The Phase-C/D

contract with ONERA for the development of

the T-SAGE accelerometer was accepted and

Phase-C kick-off is planned in May. 

All FEEP electric propulsion activities are

being performed under the LISA Pathfinder

development activities Phase-1. CNES is

studying in parallel the potential use of cold

gas as a micropropulsion alternative, with

access to the corresponding activities under

way for Gaia.

Gaia

Nearly all subcontractors for the flight

hardware have been competitively selected;

the last two procurements are in the final

stage of proposal evaluation. A small amount

of ground test equipment remains to be

procured in the very near future.

Preparations for the Mission PDR are well

under way and the spacecraft data package

will be delivered by the Prime Contractor in

April. Despite the fact that this system review

has not yet been held, a significant number

of subsystem reviews have already been

held. In particular, the design review of the

The Planck Flight Model: the telescope in front and the spacecraft
at the back, in the final stages of integration

The FM carbon fibre structure of the LISA Science Module
(Oerlikon Contraves, CH)

The optical face of the first FM secondary mirror blank for Gaia.
The optical surface accuracy of better than 50 μm rms will be
improved by polishing to better than 10 nm rms
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Recovery of the filter wheel assembly design

is nearing completion, with an anticipated

close out in April. The Integration of the

Instrument Verification Model (VM) kicked

off. A split delivery of the JPL-provided

detector and detector electronics will

minimise impact on the VM programme.

Firm plans for beginning Qualification Model

and FM subassembly manufacture are

established.

Preparation for the launcher PDR analysis

campaign (RAMP) is under way, with a

planned start in June.

BepiColombo

The contract proposal for the Implementation

Phase was approved by the Industrial Policy

Committee and the mission was then

adopted by the Scientific Programme

Committee. The Memorandum of

Understanding with JAXA for the Mercury

Magnetospheric Orbiter (MMO) was

approved by the Council. The commitment

from the Lead Funding Agencies to support

the BepiColombo payload was formalised in

a Multi-Lateral Agreement between ESA and

the European Lead Funding Agencies. This

agreement was approved by the SPC.

The instrument design and prototyping is

proceeding according to plan. However,

some instruments impose a high thermal

load on the spacecraft and the overall

payload mass is growing. This development

is being closely monitored with the Principal

Investigator teams.

A technology status review was held with the

Industrial Core Team in order to confirm

readiness for starting equipment

procurement and high-priority development

activities. The equipment procurement plan

was consolidated and presented at the

Industrial Space Day, which was attended by

a large number of representatives from

European industry.

The System Requirements Review was held

and the Board concluded that the

requirements specifications must be

consolidated before beginning equipment

procurement. This is planned to be

completed before mid-May.

LISA

The Mission Formulation activity performed

by Astrium (D) has been extended until July

2008 and is now in Phase-3, which includes

Focal Plane Assembly, consisting of about

108 densely packed electronics boxes, ended

successfully.

The first pieces of flight hardware are being

delivered. The first set of silicon carbide

flight mirror blanks has been received and

forwarded to the subcontractor for polishing.

The response to the Announcement of

Opportunity for the Gaia Data Analysis and

Processing Centre submitted by a European

consortium was analysed and the results of

the evaluation discussed with the proposing

consortium.

JWST

All the JWST critical technologies, including

the MIRI cryocoolers, have passed the

Technology Readiness Level 6. This status

was confirmed by the JWST Independent

Review Team. TRL-6 requires a system or

subsystem model or prototype

demonstration in the relevant environment

(ground or space); it is one of the main

criteria for formally passing into mission

implementation (Phase-C).

All the primary mirror segments and the

secondary mirror blank have finished their

back and front face machining. 

For NIRSpec, the detailed design phase of all

the SiC ceramic parts was completed and the

manufacturing of the remaining optical bench

and camera optics ceramic blanks was

released. The redesign of the grating and

filter wheel assemblies is nearing

completion, with a delta-PDR planned for the

end of April.

MIRI’s instrument-level CDR was concluded.

The silicon carbide baseplate of JWST’s NIRSpec optical bench
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a trade-off of the In-Field of View architecture

with different positions of the test masses.

The analysis of alternative payload concepts

proceeds and a telescope design was

finalised, aiming at a simplified mechanical

accommodation. The mechanical design of

the alternative payload concept is being

updated accordingly. The optical truss

analysis and design is being tailored to the

new telescope design. 

The cooperation with NASA proceeds well on

all fronts. The review for the prioritisation of

the NASA ‘Beyond Einstein’ programme

initiated by NASA HQ and performed by the

National Research Council (BEPAC) is under

way. 

Owing to the revised implementation strategy

of the Cosmic Vision 2015–2025

programme, LISA’s status was modified.

Programmatically, the launch of LISA earlier

than 2017 is incompatible with the planned

financial situation. LISA was therefore shifted

to the Cosmic Vision planning window of

2015–2025, where LISA will compete as a

candidate for the first large mission (L-class

mission).

GOCE

Following the completion of the

environmental testing and final functional

verification of the sixth Accelerometer Sensor

Head (ASH) Flight Models (FMs), the third

and last pair of ASHs was delivered by

ONERA in mid-February. The pair was then

integrated in the Gradiometer Core Proto-

flight Model (PFM), including the alignment

of all six ASH FMs and one-axis gradiometer

arms. This completes the integration of the

Gradiometer Core PFM, which will be

subjected to mechanical and thermal vacuum

acceptance testing in April. The completion

of all six ASH FMs and their integration in the

Gradiometer Core carbon-carbon structure is

a fundamental milestone for the GOCE

programme. 

Satellite PFM integration and testing activities

continued, in double shifts, at Alcatel Alenia

Space (AAS-I) in Turin. Integrated system

tests were carried out on the two Satellite-to-

Satellite Tracking Instrument (SSTI) FMs and

on the Gradiometer PFM electronic units

connected to the upgraded Gradiometer Core

Structural & Thermal Model. Some

anomalies were detected during final

acceptance testing of the overall Ion

Propulsion Assembly (IPA) FM when firing

the thrusters close to their maximum level.

This was solved by inserting filters between

the thrusters and the power supplies. The

investigation of the anomalies and the

design, manufacturing and testing of the

flight filters led to delays in the completion of

the IPA final acceptance testing, which is

estimated to last until the end of April.

For the launch vehicle, a delta-CDR was

performed with Eurockot at the beginning of

March. The primary objectives were the

verification of the close-out of the corrective

actions established after the CryoSat launch

failure and the acquisition of the necessary

confidence in the development, reliability and

verification of GOCE mission-specific

adaptations.

The GOCE Ground Segment Overall

Validation activities are running nominally,

with tests performed between the Reference

Planning Facility, the Flight Operations

Segment and the Payload Data Segment. In

addition, a System Validation Test was

performed, with exchange of commands/

telemetry between ESOC and the satellite FM

in Turin. Work progressed nominally on the

Calibration and Monitoring Facility, where

factory acceptance testing of all tools was

completed. The CDR of Version-3 of the

Level-1 to Level-2 High Level Processing

Facility of the European GOCE Gravity

Consortium was completed as part of the

bridging phase kicked-off last November. 

CryoSat-2

The changes required to the design of

CryoSat-2 were scrutinised from December

2006 to January 2007. This delta-CDR was

completed on 1 February, with no significant

points of concern found. In the meantime,

the development of the satellite hardware

continued and in March passed an important

milestone: the delivery of the structure. This

is the satellite’s ‘chassis’ and its installation

in the cleanroom at Astrium in

Friedrichshafen (D) marks the real start of

the integration of the satellite hardware. At

the same time, the Engineering Model flight

computer, refurbished to CryoSat-2 standard,

was delivered and is now being integrated

into the ‘virtual satellite’ set-up that will be

used for test development.

The ground segment activities are also

starting up. The first stage was the

generation of the documentation that

identifies the changes required induced by

changes on the satellite. For example, the

introduction of redundancy in the payload

means that two sets of characterisation data

have to be managed, which introduces some

changes in the original concept. These

documents will be reviewed in a Ground

Segment PDR in May 2007.

SMOS

After delivery of all remaining subsystem

units in late 2006, the payload PFM

integration was completed in January,

followed by full deployment tests of all three

radiometer arms in February. The payload

module with all Ground Support Equipment

was transported to ESTEC for the

environmental test programme.

Firstly, the payload mass, centre of gravity

and moments of inertia were measured. This

was followed by the acoustic test in the

Large European Acoustic Facility. The

payload was then transferred to the Large

Space Simulator and fully deployed and

suspended in a sophisticated zero-gravity jig.

Chamber closure and pump-down took place

on 14 April, with a programme of different

illumination and thermal conditions expected

to continue for the rest of April.

The Proteus platform dedicated to the SMOS

mission has been formally accepted and is

waiting to be integrated with the payload

module once its test programme is
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laser. Test data after 6 months of operation

are available and show that the observed

level of degradation of the laser diodes is

fully compatible with a 3-year operation of

the transmitter laser in flight. For additional

confidence, the qualification batch of the

laser diodes continues to be run to confirm

the expected long-term behaviour.

Integration of the FM platform continues, and

the onboard software is being tested on the

satellite platform. The formal test campaign

at platform level has started. The first

versions of the L1B and L2B processors

were completed and delivered for further

testing with the science teams.

For the ALADIN Airborne Demonstrator, the

data evaluation from the first ground-based

campaign gave new insight and led to a

refinement of some alignment procedures of

the FM. In the meantime, the laser for the

Airborne Demonstrator was modified to allow

single-frequency operation in the

environment of the aircraft. A proving flight

will be performed before the first airborne

campaign in autumn 2007.

Swarm

The PDR was completed and the kick-off of

Phase-C/D is planned for mid-April. The

procurement activity for the satellites’

instruments and equipment is near

completion, with the remaining

procurements to be completed within

Phase-C. 

Analyses are under way on the candidate

launchers. The launcher performance for

Eurockot and Dnepr were clarified, detailed

accommodation design is under way on the

satellite side, and the launch providers are

studying the complex dispenser needed to

carry the three satellites.

The PDRs of the Absolute Scalar

Magnetometer and Electrical Field

instruments are completed. The PDRs of the

other instruments/spacecraft units are under

way and will be finalised during Phase-C. 

Preparation of the ground segment is

progressing, with the mission

implementation requirement documents

being well advanced for both ESRIN and

ESOC tasks. Definition of the Level-1b

algorithms is under way. Preparation for

Level-2 processing has begun, and several

support studies are running.

completed. Validation of the flight software is

continuing on a simulator bench with the

payload Engineering Model.

Ground segment deliveries are progressing,

with the most visible part being the 3.5 m-

diameter dish antenna being installed at

ESAC. Stepped integration testing has begun

and will continue throughout the year as

more facilities become available.

ADM-Aeolus

Progress has been made in improving the

thermo-mechanical stability of the

transmitter laser. Tests using a different

adhesive to bond the laser mirrors to their

mounts showed significantly improved

stability in thermal tests and in vacuum. In a

design review, it was decided to implement

this process for the most sensitive mirrors of

the flight laser together with some minor

mechanical modifications in the Master

Oscillator baseplate. The implementation of

these changes and a parallel requalification

programme for the new adhesive are under

way. 

A further step forward was the qualification

of the laser diode stacks for the transmitter

The Earth’s magnetic field is produced mainly by a self-sustaining
dynamo in the fluid outer core. Swarm’s 3-satellite constellation
will measured this, together with other contributions.
(GeoForschungszentrum Potsdam)

The SMOS payload ready for thermal testing in ESTEC’s Large
Space Simulator
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In Progress

very smoothly. Overall, the system should

prove to be highly successful.

The project and industrial activities are now

in a standby mode, with MetOp-1 (MetOp-B)

and MetOp-3 (MetOp-C) in storage, waiting

for the restart in 2009 for the next launch

(MetOp-B), in 2010.

MSG

Meteosat-8/MSG-1 

An east-west stationkeeping manoeuvre was

performed on 20 February, with nominal

satellite behaviour. It is planned that

Meteosat-8 will operate in Rapid Scan mode

once Meteosat-9 becomes the operational

satellite. Instrument performance remains

excellent.

Meteosat-9/MSG-2

East-west stationkeeping manoeuvres were

performed on 6 February. Eumetsat is

preparing Meteosat-9 to take over from

Meteosat-8 as the operational satellite at 0º

longitude by April 2007. 

MSG-3

It is planned to move MSG-3 this summer

from its intermediate storage in the Thales

Alenia Space cleanroom into long-term

storage. Launch is projected for early

2011. 

MSG-4

After the completion of the environmental

tests on at Thales Alenia Space, the

Pre-Storage Review (PSR) cycle began.

Following PSR, MSG-4 will be prepared for

long-term storage. Launch is not expected

before 2013. 

MetOp AVHRR image from November 2006 during the System 
In-Orbit Verification campaign

MSG-4 in the Compact
Antenna Test Range at
Thales Alenia Space
(Cannes, F) to check the
performance of the
antenna system

MetOp

MetOp-A, launched successfully on

19 October 2006, went through its early

operations phase to 22 October 2006,

under ESOC control, without incident. The

In-Orbit Verification phase then began, with

the successive switch-on and check-out of

the instruments. By the end of 2006, all

instruments had been switched on and ‘first

light’ data were available. No major

anomalies were encountered for the

instruments; performance was as expected. 

The System In-Orbit Verification phase

successfully concluded on 29 March 2007.

Eumetsat, supported by ESA, then began

the Commissioning phase, including

calibration/ validation, for the overall

system. This should be completed in mid-

May, so that routine operations can then

begin.

The performance of the new instruments

looks very promising, with results

consistently better than specification. The

ground segment has also largely worked
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ISS, involving two EVAs. Eyharts will help to

commission Columbus before returning

home, some 2 months later, aboard Shuttle

Endeavour STS-123. 

The launch schedule for 2007 is delayed

because of damage to Shuttle Atlantis

sustained during a severe hailstorm. As a

result, the flights of Node-2, Columbus and

their crews have moved by a few weeks.

There is a possibility that this will also affect

the launch window of ATV Jules Verne.

Space Infrastructure Development

ATV Jules Verne completed thermal vacuum

testing at ESTEC and continued functional

qualification testing in the Functional

Simulation Facility (FSF) at the prime

contractor’s plant in Les Mureaux (F).

Rendezvous and docking tests were

completed in the Val de Reuil facility using a

model of the ISS aft end and the ATV

sensors. Several System Validation and

Bilateral Interface tests (SVT, BIVP) were

conducted using Jules Verne and/or the FSF,

the ATV Control Centre and the Houston/

Moscow ISS control centres. Joint integrated

mission simulations are about to begin to

validate the mission design and to train the

flight and ground control crews. Discussions

are under way with NASA on the potential

purchase of one or more ATVs.

The Columbus module underwent a final

functional system test at the Kennedy Space

Center; payload rack final minor changes are

being prepared before closing out the

laboratory for flight. SVT2 was conducted for

EuTEF, and SOLAR completed its qualification

tests in readiness for a final SVT in late

spring. Both payloads will be shipped to KSC

by July in readiness for integration on the

ICC-Lite carrier, to be launched with

Columbus. Development of the other

Columbus experiments, including GeoFlow,

WAICO and FlyWheel are progressing well

and are scheduled for delivery in time for

installation in the module. The Columbus

Control Centre and many of the USOCs have

completed their qualification and acceptance

processes (and supported Reiter’s Astrolab

mission).

Node-2 is in the final stages of preparation for

launch in October, having completed the flush

and fill of the Internal Thermal Control

System. Node-3 completed its element leak

test, Engineering Review and Preliminary

Acceptance Review. Meanwhile, discussions

concluded with NASA to transfer more work

from KSC/Boeing to AAS-I in Turin. ATV Jules

Verne underwent thermal vacuum testing at

ESTEC. Phase-3 of the functional qualification

programme began and 12 further tests were

completed during February at the FSF. Node-3

will be launched, together with the Cupola

(which is already at KSC), in early 2010.

Left: Thomas Reiter on his return to Germany after his 172-day
mission. Right: Christer Fuglesang is greeted by Michel Tognini
(Head of the ESA Astronaut Division) at the Kennedy Space
Center following his landing after the Celsius mission 

Human Spaceflight,

Microgravity &

Exploration

Highlights

After the highly successful missions in the

latter part of 2006 for Thomas Reiter

(Astrolab) and Christer Fugelsang (Celsius),

the post-flight reviews were held at ESTEC in

February. Participating alongside the ESA

astronauts were Russian and NASA

representatives, scientists, User Support

Operations Centre (USOC) and industry

representatives, and ESA Staff. On 26 March

Reiter, as part of a busy programme of

events, delivered a well-received speech to

the European Union Heads of State and

Government in Berlin. Fuglesang’s activities

included events in Sweden and Rome, along

with a crew trip to the NASA Marshall Space

Flight Center.

The next ESA astronaut flight will be that of

Paolo Nespoli (I), who will be part of the

STS-120 Shuttle crew to install the

European-built Node-2 on the ISS. Léopold

Eyharts (F) is assigned as a member of the

Expedition-16 crew. He will arrive on the ISS

aboard Shuttle Discovery mission STS-122

together with colleague Hans Schlegel (D).

Schlegel will help to install the Columbus

laboratory and its external payloads on the
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for an experiment to fly on the ISS, was won

by Haakon Lindekleiv (N). His planned

research is into light flashes, the visual

phenomena reported by many astronauts. He

proposes to use a modified

electroretinograph (ERG) to find out if the

flash is caused by radiation passing through

the eye or brain. Lindekleiv’s prize is to

spend a year working at ESTEC to prepare

his experiment for flight on the ISS.

Astronaut Activities

Having been debriefed after their STS-116

mission, the crew visited Europe, starting in

Sweden on 8 April and culminating at ESTEC

on 18 April.

Training for Hans Schlegel is in full swing

and included an EVA run with full Preparation

and Post-EVA checks. He also completed a

6-hour Dual Glove Box run with a Shuttle

thermal protection system repair in the

vacuum chamber. Hans is slated to fly with

Shuttle mission STS-122 to deliver

Columbus to the ISS. Léopold Eyharts also

continues training for launch on the same

mission; STS-122 will deliver him to the ISS

for a 2-month stay, returning on STS-123. 

Paolo Nespoli is intensively training for

mission STS-120, which will deliver and

install Node-2 to allow further expansion of

the Station. Launch is planned for October

2007. 
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Negotiations were completed covering the

impact of a further delay to the launch of the

European Robot Arm (ERA), which is now

scheduled to be launched together with the

Russian MLM module on a Proton rocket in

late 2009.

The Technical Assessment Board for the

Atomic Clock Ensemble in Space (ACES)-

Space Hydrogen Maser (Swiss Clock, SHM)

concluded, confirming SHM design feasibility

and readiness to start development of the

engineering and flight models. Close-out was

concluded before the ACES Mission PDR

board at the end of March. Phase-B began

following negotiation on the proposal from

Industry.

Utilisation 

The first scientific reports from Astrolab

indicate significant scientific achievements.

Detailed data evaluation is in progress.

GRAVI, ESA’s first experiment processed in

the European Modular Cultivation System

(EMCS) was successfully completed in

Destiny. Development of the Multigen-1

experiment passed its Flight Safety Review

and is on schedule for launch on Shuttle

STS-118/13A.1. The experiment will

investigate the effect of microgravity on

Arabidopsis thaliana (thale cress) over a full

life cycle, from germination to the next

generate of seeds. Another challenging

EMCS experiment, ROTIFIER-NEMATODES,

is in Phase-C/D. It will study the

developmental process in Nematode worms

and Rotifers (small multi-cellular animals)

through several generations onboard the ISS.

Both experiments will use EMCS. 

ANITA (Analysing Interferometer for Ambient

Air) was removed from the ATV-1 manifest

and formally manifested on STS-118 (13A.1).

After testing at the NASA Johnson Space

Center, ANITA was shipped to KSC for final

1F testing with the Express rack.

The first MELFI (Flight Unit-1, FU1)

continues to operate normally in orbit. The

draft Transfer of Ownership was delivered to

NASA for review. Tests for certifying higher

water inlet temperatures for FU2 and FU3

were completed.

A drop tower campaign for ‘Miller-Urey in

Microgravity Science Glovebox’ experiments

is earmarked for 29 May to 8 June at ZARM

(D). The Catapult will be operational from

mid-April, and will double the microgravity

time available for study.

The SUCCESS contest, challenging European

university students to think of original ideas

Rendezvous and docking tests were completed in the Val de Reuil
facility using a model of the aft of ISS and the ATV sensors

SUCCESS student contest winners (from left): Daniel Brandt 
(second prize), Haakon Lindekleiv (first prize) and Cornelia
Meyer (third prize)
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proposal for the Geophysical Environment

Package study began in mid-March; the

contractors will present their findings during

May.

A call for ideas for the NEXT exploration

science and technology mission within the

Aurora Exploration Programme was issued.

A high number of proposals covering the

different possible exploration targets were

received. The outcome of the assessment will

be presented to the HME advisory bodies

before being submitted to the Programme

Board. The selected ideas will be developed

through internal ESA studies.

Vega

The Launch Vehicle CDR, the last major

milestone of the Vega programme for 2006,

began as planned on 20/21 December. The

Zefiro-9, Zefiro-23 and Liquid Propulsion

System CDRs have been completed.

Several development tests were performed

during the reporting period: Upper

Composite mechanical and acoustic tests;

Zefiro-23 motor case hydro-proofing and

mechanical test on the skirts; Fairing/AVUM

Frank De Winne’s training at the Johnson

Space Center included specialist training on

the Common Berthing Mechanism for

docking Columbus.

The Expedition-15 crew continues ATV

training at the Gagarin Cosmonaut Training

Centre (Moscow). The Expedition-16 prime

and backup crews underwent ATV part 1

training.

Exploration

ExoMars Phase-B1 continues apace, with

Alcatel Alenia Space-Italy (AAS-I) building up

its subcontractor team. Plans for a bridging

phase from the end of B1 to the planned

start of B2 were endorsed. The Systems

Requirement Review was completed and

preparations begun for the Implementation

Review. 

Discussion on Technical Assistance

Agreements with NASA continues. Another

ESA-Roskosmos interface meeting took place

in March.

The Payload Confirmation Review for the

Pasteur scientific payload was completed;

model payloads were recommended to meet

the different mass allocations associated with

the various mission configurations. The

separation test; preliminary phases of

hardware-in-the-loop and Upper Composite

electromagnetic compatibility tests.

The worksite in Kourou was opened and the

first elements of the Mobile Gantry were

delivered for integration to begin. 

For the VERTA programme, a preliminary

authorisation was issued to proceed for long-

lead item procurement. This allows activities

to begin aiming at the first VERTA flight,

following the Vega qualification flight, by

March 2009.

Soyuz at CSG

The Soyuz launch base construction site in

Sinnamary, French Guiana, was officially

inaugurated on 26 February.

A commemorative plaque was unveiled and a

stone from the Soyuz pad in Baikonur was

placed on the new site. Construction

continues on schedule.

The CDR began on 5 March. This is a major

milestone in the programme, to be followed

later in 2007 by the Soyuz Ground Segment

CDR.

FLPP

The Consolidated Contract integrating all

remaining activities from FLPP-1 was signed

in November 2006. The Authorisation to

Proceed and the contract for the Expander

Demonstrator were also signed.

For the IXV Experimental Vehicle, the sea

landing option was finally chosen after a

roundtable of European experts. IXV

Phase-B2/C1 activities will soon begin, along

with work on the Building Blocks System

Concept Studies after industrial proposals

have been received. 

A review on Materials & Structures Part-2

activities at the end of October 2006 enabled

the procurement of raw materials and the

manufacture of various demonstrators.e

Paolo Nespoli training at the NASA Johnson Space Center
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