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Asgimilated GOME total ozone
30-11-99 12h

Low Ozone Levels
Detected Over Europe

On 30 November, ESA's ever-vigilant
ERS-2 remote-sensing satellite detected
abnormally low ozone levels over parts
of Northwestern Europe. Levels over
Belgium, The Netherlands, Scandinavia
and the United Kingdom were nearly as
low as those normally found in the
Antarctic. Individual point measurements
made from the ground in The Netherlands
confirmed that local values were indeed
some 30% below normal levels for that
time of year.

The ozone layer protects our planet from
potentially harmful ultraviolet sunlight, Any
thinning in the layer results in an increase
in the amount of radiation getting through.
At this time of the year and at these
latitudes, however, the Sun does not rise
far encugh above the horizon to deliver a
significant amount of harmful radiation.

Scientists worldwide are studying the
exact causes of these ‘local’ ozone lows,
the last of which was detected in 1997,
They know that they are often associated
with exceptionally low temperatures in the
lower stratosphere and the presence of
polar stratospheric clouds, which contain
catalysts that speed up the chemical
reactions that destroy ozone.

Since ERS-2’s launch in 1995,
Europe has been equipped
with its own spaceborne
ozone-monitoring instrument,
the Global Ozone Monitoring
Experiment (GOME). Teams of
European experts have been
using GOME to produce daily
maps of the global ozone layer,
and making them available to
the public on the World-Wide
Web. This recent ozone low
was first drawn to ESA's
attention by a team working at
the Royal Dutch Meteorological
Institute (KNMI) in De Bilt (NL).

Europe is already preparing the
next-generation of satellite
instruments to improve further
the monitoring of ozone and
other key chemicals in our
atmosphere. ESA's
environmental satellite Envisat,
designed and built by European
industry, will be launched in
2001, It will carry three new
scientific instruments to monitor
atmospheric ozone, which will be even
more powerful than those presently
carried by ERS-2.

In addition, ESA and the European
Organisation for the Exploitation of
Meteorological Satellites (Eumetsat) are

KNMI/ESA

no data

O O
475 >500DU

ERS-2

preparing a series of three satellites
(Metop) that will carry follow-on GOME
instruments and will guarantee at least ten
years of continued ozone monitoring from

space from 2003 onwards. Qesa
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First Viewing of Europe’s
Future Geostationary
Meteorological Satellites

On 23 November 1999, the first flight
model of Europe’s Meteosat Second
Generation (MSQG) satellite was on display
at the Cannes (F) facility of Alcatel Space,
the Prime Contractor to ESA. MSG-1 is
scheduled for launch in October 2000 on
an Ariane vehicle.

The initial Meteosat system was
developed by ESA soon after its formation
and the first satellite in the series was
launched in 1977. A further six Meteosats
have since been launched, and in January
1987 the European Organisation for the
Exploitation of Meteorological Satellites
(Eumetsat), five months after its own
formation, took over formal responsibility
for the Meteosat system.

This new geostationary meteorological
satellite system is the result of the ensuing
close cooperation between ESA and
Eumetsat. The satellite’s main feature is
the Spinning Enhanced Visible and
Infrared Imager (SEVIRI). Its 12 different
spectral channels will provide 20 times
more information than the current
Meteosats, offering new and in some
cases unique, capabilities in cloud imaging
and tracking, fog detection, measurement
of Earth-surface and cloud-top
temperatures, tracking of ozone patterns,
as well as many other improved data.

MSG will provide a new weather image
every 15 minutes, instead of every 30
minutes as at present. The data-circulation
system will also allow much higher data
rates for both transmission (3.2 Mbps) and
dissemination (1 Mbps). This, together
with the enhanced imagery, will result in a
dramatic increase in Europe’s capabilities
for monitoring weather patterns over the
Atlantic Ocean, Europe and Africa, and for
the prediction of, and issue of warnings
for severe storms and other potentially
hazardous meteorological phenomena.

The viewing of MSG-1 followed a Press
Conference organised jointly by ESA,
Eumetsat and Alcatel Space, during which
key representatives from the three
organisations presented a comprehensive
overview of the satellite, including its
development, benefits, user requirements,
and future operations. Cesa
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The MSG-1 flight model on display at Alcatel Space, in Cannes (F)

Europeans to Build
Satellites for the Global
Weather Watch

On 7 December 1999, ESA’s Director
General, Mr Antonio Rodota , and the
Director of the European QOrganisation for
the Exploitation of Meteorological Satellites
(Eumetsat), Dr. Tillmann Mohr, signed a
contract with Matra Marconi Space,
represented by Mr Armand Carlier,

its Chief Executive Officer, for the
development and production of a series

of three Metop satellites.

The first spacecraft of the series, which
will be the first European polar-orbiting
satellite dedicated to operational
meteorology and climate monitoring, is
scheduled for launch in 2003. It will circle
the Earth at approximately 840 km
altitude, compared with today’s Meteosat
weather satellites, first launched in the
1970s, which are in geostationary
equatorial orbit at 36 000 km altitude.
They will soon be replaced by the

Meteosat Second Generation. The Metop
satellites — designed by Matra Marconi
Space (F), together with a pan-European
industrial consortium which includes
Daimler Chrysler Aerospace (D), Matra
Marconi Space UK, and Alenia Aerospazio
() — will provide complementary sounding
and imagery data, with daily coverage of
most of the globe.

Metop carries twelve instruments that will
provide highly valuable information for
meteorologists as well as Earth-science
researchers. In addition to a suite of
established instruments provided by the
US National Oceanic and Atmospheric
Administration (NOAA), an advanced
Infrared Atmospheric Sounding
Interferometer (IASI) is being developed in
Europe which will significantly enhance
Metop’s measuring capabilities compared
with existing polar-orbiting satellites.
Another ‘first’ is the ESA-developed GRAS
instrument, a sounder based on the
occuttation of GPS radio signals by the
Earth’s atmosphere. Metop will also carry
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a five-channel Microwave Humidity
Sounder (MHS), directly procured by
Eumetsat.

Other European instruments on Metop are
new to operational meteorological use, but
have been flown on ESA's ERS satellites
and used with great success by weather
centres. The ESA-developed Advanced
Scatterometer (ASCAT) instrument will
provide key information about the winds
over the Earth’s ocean surfaces, and the
improved Global Ozone Monitoring
instrument (GOME-2) will measure the
atmosphere’s ozone content.

All'in all, therefore, the new Metop data
are expected to provide key information
for the improvement of numerical weather-
prediction systems. Metop forms part

of the Eumetsat Polar System (EPS)
programme, which includes the
procurement of the three Metop satellites
from ESA, their launches, the develop-
ment of a ground segment, and the
operation of the complete system over the
programme’s 14-year lifetime. Cesa

Cluster-1l Quartet on
Stage Together

Visitors to the test and integration facilities
at IABG, Munich (D), on 24 November
could be excused for thinking they were
suffering from multiple vision. On display in
a giant clean room were the four identical

Dr. Tillmann Mohr (left), Director of Eumetsat, Mr Antonio Rodota, ESA’s Director General, and
Mr Armand Carlier, Chief Executive Officer of Matra Marconi Space

Cluster-Il spacecraft. This was the only

occasion on which all four of these ESA
spacecraft will be displayed together in

Europe.

This unigque event marked the final stages
in the lengthy assembly and test
programme, during which the individual

spacecraft have been assembled in
sequence. Two had already completed
their assembly and systems testing and
were about to be stored in special

The four Cluster-Il spacecraft on show at IABG
in Munich (D)
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containers at IABG prior to shipment to
the Baikonur launch site in Kazakhstan
this spring. In the case of the other two
flight models, installation of the science
payloads had been completed, but their
exhaustive series of environmental tests at
IABG had yet to begin.

Following their delivery to the launch site
in April, the satellites will be launched in
pairs in June and July 2000. Two Soyuz
rockets, each with a newly designed
Fregat upper stage, are being provided by
the Russian-French Starsem company.
This will be the first time ESA satellites
have been launched from the former
Soviet Union.

Cluster-Il is a replacement for the original
Cluster mission, which was lost during the
maiden flight of Ariane-5 in June 1996.
ESA, given the mission's importance in its
overall strategy in the domain of Sun-Earth
connection investigation, proposed to
rebuild this unigue project. The ESA
Member States supported that proposal,
and on 3 April 1997 the Agency's Science
Programme Committee agreed that
Cluster-1l should go ahead.

Construction of the Cluster and Cluster-ll
spacecraft has been a major undertaking
for European industry. Built into each
1200 kg satellite are six propellant tanks,
two pressure tanks, eight thrusters, 80 m
of pipework, about 5 km of wiring, 380
connectors and more than 14 000
electrical contacts. All four spacecraft
have been assembled at the
Friedrichshafen plant of prime contractor
Dornier Satellitensysteme. On completion,
they were sent to IABG in Ottobrunn, near
Munich, for intensive vibration, thermal
vacuum and magnetic testing.

The European ground segment for the
mission is just as important. A vast
amount of data — equivalent to 290 million
printed pages — will be returned to Earth
over the mission's two-year lifetime.
Signals to and from the spacecraft will
be sent via a 15 m antenna at ESA's
Villafranca facility in Spain and processed
at the Agency’s European Space
Operations Centre (ESOC) in Darmstadt,
Germany.

The Main Gontrol Room at ESOC wiill be
used during the launch and early phases
of the mission, with teams of operators
working around the clock. About two
weeks after the second Cluster-1l pair have
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been placed into their operational orbits,
mission operations will switch to a smaller
Dedicated Control Room at ESOC.

The Joint Science Operations Centre at
Rutherford Appleton Laboratory in the
United Kingdom will co-ordinate the
scientific investigations. Its main task will
be to combine all of the requirements from
the 11 science instrument teams into an
overall plan. The flow of information
returned by the 44 instruments will be
distributed to eight national data centres -
six in Europe, one in the USA and another
in China.

The Cluster-ll mission will take place
during a period of peak activity in the
Sun's 11-year cycle, when sunspots and
solar radiation reach a maximum. It will
measure the effects of this activity on our
near-Earth space environment as
incoming energetic particles subject the
magnetosphere — the region around the
Earth dominated by its magnetic field — to
a severe buffeting.

This will be the first space science mission
ever to fly four identical spacecraft
simultaneously. Once the quartet have
been inserted into highly elliptical polar
orbits, ranging from 19 000 to 119 000
km above the Earth, they will spend the
next two years travelling from the
magnetosphere into interplanetary space
and back again.

"Cluster-1l will give us the best
information yet on how the Sun
affects the near-Earth
environment," says Project
Scientist Philippe Escoubet. "For
the first time we will be able to
study the Earth's magnetic field
from four viewpoints with
identical instruments. It will be
like having four cameras at a
football match - one behind the
goal and three others at different
angles. This is very exciting
because it will help us to really understand
the space environment which surrounds
our planet.”

The Cluster-1l mission, its science and
operations will be described in detail in
three articles in the next issue of the ESA
Bulletin. QCesa

Lift-off of Ariane V126 with Galaxy XR on board

Ariane-4 Continues to
Perform Flawlessly

The 124th Ariane launch (V124) took place
successfully on 3 December 1999 at
13:22 p.m. Kourou time (16:22 p.m.
GMT). An Ariane-40 vehicle without strap-
on boosters, lifting-off from the European
spaceport in Kourou, French Guiana,
successfully placed the French Helios-1B
satellite into a polar Sun-synchronous
orbit.

Just 18 days later, the 125th Ariane launch
(V125) lifted-off at 09:50 p.m. Kourou time
on 21 December. The Ariane-44L,
equipped with four liquid strap-on
boosters, placed the American
telecommunications satellite Galaxy X! into
geostationary transfer orbit.

The 126th Ariane launch (V126), and the
first of the new millennium, occurred on
24 January at 22:04 p.m. local time, when
an Ariane 42L, equipped with two liquid
strap-on boosters, lifted-off from Kourou
carrying Galaxy XR into geostationary
transfer orbit.

The 127th Ariane-4 launch (V127), at
22:04 p.m. Kourou time on 17 February

2000, put the telecommunications satellite
Superbird-4 successfully into orbit.

Cesa
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A GPS-based Ocean
Altimetry Experiment at
ESTEC

An experiment to investigate the use of
reflected Global Positioning System (GPS)
signals for ocean altimetry was carried out
at ESTEC (NL) in January 2000. The
concept of using GNSS (Global Navigation
Satellite System) reflected signals for
ocean altimetry is already the subject of a
European Space Agency patent (ESA

Patent No. 321, ‘PARIS Altimeter System’,
M. Neira, 1993). The purpose of this latest
experiment was to test a new technique,
called PIP (PARIS Interferometric
Processor), based on carrier phase
processing using several (at least two,
optimally three) frequencies.

An upward-looking and a downward-
looking antenna were suspended over a
pond in the grounds of ESTEC. This
antenna assembly was moved up and
down with amplitudes varying from 1 m to

a few centimetres. The goal was to
retrieve the variation in height over the
water of the antennas with centimetre
accuracy using the PIP concept. First
results are encouraging and detailed
analysis is now in progress.

The novel ESA-developed PIP technique
should allow ocean altimetry at the
centimetre level in the future, by taking
advantage of the muiti-carrier signal
structure of the future European GPS and
Galileo navigation systems. The technique

How it Works

With the PIP technique, the signals L1, L2 and L5 signals shown in the accompanying figure are received from a GPS satellite. Direct-path signals
are received through an upward-looking antenna on-board a Low Earth Orbit (LEO) satelite. The signals reflected by the ocean surface are picked-
up by a downward-looking antenna onboard the same satellite. The direct signals are processed by a GPS receiver, which provides time, position
and velocity as well as punctual coherent references for each frequency and each GPS satellite.

For optimum performance, the three PIP frequencies must be properly spaced, with two carriers close together (L2 and L5) and the third (L1) further
away - for example, the three future GPS civilian frequencies L1=1575 MHz , L2=1227 MHz and L5=1176 MHz. It is likely that Galileo will also transmit
several carriers with similar spacings

The PIP processor’s first operation is a complex down-conversion of the reflected-path GPS signals using a signal model {or replica). The replica of
each reflected signal and each GPS satellite consists of a delay-Doppler-shifted version of the punctual coherent reference provided by the GPS
receiver. The down-converted signals are the phase difference between the incoming reflected signals and their replicas. The phase differences of
the reflected signals at L1, L2 and L5 are then low-pass-filtered to a specific bandwidth. The filter bandwidth is selected to ensure good signal-to-
noise ratio and adequate spatial resolution, and takes into account the Doppler spread (typically 200-500 Hz) depending on GPS satellite elevation.
The three filter outputs (one per frequency) can then be combined in different ways within a carrier phase processor to facilitate the retrieval of both
ocean altimetry and ionospheric effects.

In a carrier phase wide-lane processor, the L1 and |2 filter outputs are routed into two phase detectors, which use the L5 filter output as reference
signal, and further low-pass filttered. The two smoothed phase detectors provide the desired wide-lane phases, namely L1-L5 and L2-L5. For a flat
ocean surface, the two wide-lane phases are constant and proportional to the path difference between direct and reflected signals, up to an integer
number of wavelengths, and the thermal noise present in the measurement. For a GPS satellite at the zenith of the LEO satellite, one cycle of the L1-
L5 or L2-L5 wide-lane phases corresponds to a height change of 0.37 or 3.0 m, respectively. A carrier phase accuracy of 1% results in height
resolutions of 3.7 and 30 mm, respectively. When the ocean surface is rough, the phase of each frequency changes rapidly due to the Doppler spread,
but the wide-lane phases change much more slowly, their average value being proportional to the path difference as before

For a slightly rough ocean surface, the
deviation of the wide-lane phases with respect
to their average value is small. As ocean
surface roughness increases, so do the
deviations of the short wide-lane (L1-L5)
phases. When the standard deviation of the
wave height is half the wide-lane wavelength,
cycle ambiguity starts to occur (a phase
— deviation beyond one cycle). This point

corresponds to a significant wave height of 1.5 m

The longer wide-lane phases (L2-L5) suffer a
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similar effect, but at a higher significant wave

« f——ttpe! LP Filter = height of about 12 m, making this the most
| robust of the two phases for ocean altimetry.
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Processad variation in the ionospheric effect along each
reflected path can be retrieved from the short
0) — | = 3)——p| LP Filtr P
l processor

T wide-lane in combination with the code-

T <— RHCP antenna

p GPS Receiver

vV L L2 LS

Code

| <— Punctual =]
Coherent £
References

Delay
Doppler
Estimator

h 4

measurements. The altimetry
retrievals using the long wide-lane can be

L1 L2 LS
SWH i i ot
Frequancy Multiplexer Wind POVFGQted for temporal |onosphgr|§ var!ations
in this way. The temporal variation in the

TEC
‘ . v ionosphere's total electron content and its

HEIGHT absolute value are therefore byproducts of the
PIP processor, along with wind and significant-
wave-height data.

LHCP antenna —> A

Block diagram of the PIP processor (the processing for only 1 satellite is shown)
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has been inspired by the Three Carrier
Ambiguity Resolution (TCAR) concept
being studied by the Agency in the
context of Galileo for high-precision
relative navigation. The key to TCAR lies in
measuring the phase of the signals at
different frequencies and combining them
to form so-called ‘wide-lane frequencies'.
The integer ambiguity in the number of
carrier cycles of each ‘wide lane’ can be
resolved provided the noise at each step
is small enough compared to the
wavelength of that particular wide-lane
combination. The final result is a range
obtained with the accuracy of the carrier,
typically at millimetre level. PIP differs from
TCAR in that it handles signals reflected
from the ocean, which have the usual
characteristics of a radar return produced
by a distributed target, namely they remain
coherent over a short period but suffer
large amplitude variations. Cesa

Europe Prepares for a
Common Space Strategy

Ms Loyola de Palacio del Valle Lersundi,
EU Commissioner for Transport and Energy,
and Mr Philippe Busquin, EU Commissioner
for Research, visited ESA's Research and
Technology Centre, ESTEC, in Noordwijk
(NL) on 7 February. Their discussions with
ESA's Director General Antonio Rodota and
senior management touched on matters
of common interest, such as a European
space strategy and the Galileo satellite
navigation programmie, and on monitoring
hazardous cargo movements at sea.

The European Commission and ESA have
already started elaborating a joint
European space strategy, following
Ministerial Resolutions adopted by their
respective Councils last year calling for
them to complete this by the end of 2000.
Close consultation with all interested
parties in Europe will take place over the
coming months to provide inputs. Mr
Busquin emphasised the importance of
coordination in European research, as
elaborated in his latest communication
‘Towards a European Research Area’.

Galileo is a joint EU/ESA initiative to
develop a European global satellite
navigation system. The programme is
currently in the detailed definition phase.
Once completed, Galileo will provide an
autonomous European traffic management
and telematics infrastructure, generating
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The experiment set-up at ESTEC

valuable economic benefits for European
equipment manufacturers and service
industry providers and creating many jobs.
Under current plans, the system will comprise
at least 21 satellites (in medium Earth orbit
at 24 000 km, possibly supplemented by
geostationary satellites at 36 000 km) and
the associated ground infrastructure. Ms
de Palacio highlighted the importance of
this programme, which is an essential
contribution to developing an integrated
European transport policy, to be confirmed
by the EU Council by end-2000

The Commissioners also showed interest
in a new initiative proposed by Mr Rodota

involving harnessing space technology to
monitor hazardous-cargo movements at
sea and conduct research on oil spill
detection to improve management of the
environment. Positioning equipment is to
be installed on cargo for the operational
tracking of oil tankers and other vessels
carrying hazardous materials. This will be
included as a testbed activity within the
Galileo programme. This initiative will also
serve in drawing up and enforcing European
legislation in this area and in increasing
transportation safety. It will also assist
decision-making on ship routing/planning
and help in preparing/updating coastal-
zone sensitivity maps. @esa

From left to right: Mr Antonio Rodota, Mr Philippe Busquin, Ms Loyola de Palacio del Valle
Lersundi, Mr Alain Bensoussan (Chairman of ESA Council), Mr Jean-Jacques Dordain (ESA's Director
of Strategy and Technical Assessment) and Mr Alexandre Popovitch (ESTEC Testing Division)
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Ariane-5 / XMM Launch

Following the successful Launch
Readiness Review for the XMM (X-ray
Multi-Mirror Mission) scientific satellite,
which took place in Kourou, French Guiana
on 7 December 1999, ESA's Director of
Scientific Programmes, Prof. Roger
Bonnet, communicated the green light for
the launch. The countdown sequence for
this first commercial flight of Ariane-5 had
been finalised following the dress rehearsal
on 6 December, and on 9 December the
launcher began its journey from the final
assembly building (see accompanying
photographs) to the launch pad. The
rollout, which began at 11:00h local time
and took several hours, was watched by
the ESA and Arianespace teams, invited
guests and press representatives. Among
the guests were the 14 children — one
from each ESA Member State — whose
designs are incorporated in the new XMM
logo, which was proudly displayed on the
Ariane-5 fairing.

The copybook launch took place at
15:32h Paris time on 10 December. Within
an hour of lift-off, ESA's European Space

Operations Centre (ESOC) in Darmstadt,
Germany, confirmed that XMM was safely
under its control, with the requisite
electrical power available from the
spacecraft's solar arrays. XMM's initial
orbit carried it far out into space, to

114 000 km from the Earth at its most
distant point or apogee, with its closest
approach, or perigee, at 850 km distance.
The next phase in the spacecraft operations,
about a week later, was to raise the perigee
to 7000 km by repeatedly firing XMM's
own thrusters. This final operating orbit
maximises the time that the spacecraft
spends — 40 h of each 48 h orbit — clear
of the radiation belts that impede our view
of the X-ray Universe from Earth.

On 17/18 December, the telescope doors
on the X-ray Mirror Modules and on the
Optical Monitor telescope were opened for
the first time. The Radiation Monitor was
activated on 19 December, and the
spacecraft was then put into a safe mode
over the Christmas and New Year period.

The mission's scientific data is being
received, processed and dispatched to
astronomers by the XMM Science

Operations Centre in Villafranca, near
Madrid (E). Operations with the spacecraft
restarted there on 4 January when, as
part of the Commissioning Phase, all of
XMM'’s scientific payloads were switched
on one after the other for initial verifications.

By the week of 17 January, functional
tests had begun on the Optical Monitor,
the EPIC PN, the two EPIC MOS and the
two RGS instruments. The internal doors
of the EPIC cameras were opened whilst
keeping the camera filter wheels closed.
The commissioning images confirmed that
the XMM spacecraft and its scientific
instruments were functioning perfectly, to
the great satisfaction of all involved.

The development of the four complex
scientific instruments on XMM has been
led by European scientists, with
participation from institutes worldwide.
Prime scientific objectives for XMM are to
find out exactly what goes on in the
vicinity of black holes, and to help clear up
the mystery of the stupendous explosions
called gamma-ray bursts. Other hot topics
for investigation include ‘cannibalism’
among the stars, the release of newly

23-28 July 2000
University of Southampton, UK

University

Spacecraft Systems Course 11
N

The Department of Aeronautics & Astronautics has established itself as

a leading centre for the training of engineers in the space industry. The
Spacecraft Systems Course has a proven record of success in training,
having been run at Southampton and ESA for many years. The course
has proved to be of value to a broad range of companies involved with
spacecraft, and it is suitable for newcomers to spacecraft engineering,
subsystems specialists and project managers alike. This year the course
content has been updated and it covers the design of the whole spacecraft
and emphasises the systems engineering aspects.

Course fee: 1070 pounds sterling, plus 215 pounds sterling for en-suite
accommodation in the Halls of Residence, including breakfast and evening
meals. Closing date for applications: 23 June 2000.

For further details visit our Continuing Education website at:

http://www.soton.ac.uk/~aeroastr/cont_ed.htm! or contact Julia Zimbler,
Course Secretary - Tel: +44 (0)2380 593389, Fax: +44 (0)2380 593058,
Email: jfz@soton.ac.uk.
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EPIC-PN false-colour X-ray image of the
30 Doradus region in the Large Magellanic
Cloud

Credit : The EPIC consortium, ESA
The EPIC Plis Dr. M. Turner, Leicester
University, UK. The EPIC-PN camera was
built by MPE, Garching, Germany
EPIC Participating Institutes:

- Leicester University, UK

- Birmingham University, UK

- MPE, Garching, Germany

- IAAT, Tubingen, Germany

- IFC G. Occhialini, Milan, Italy

- TESRE, Bologna, ltaly

- Osservatorio Astronomico,

Palermo, Italy

- CEA, Saclay, France

- I1AS, Orsay, France

- CESR, Toulouse, France

made chemical elements from stellar
explosions, and the origin of the cosmic
rays that rain down on the Earth.

In building the XMM spacecraft, the prime
contractor Dornier Satellitensysteme in
Friedrichshafen, Germany (part of
DaimlerChrysler Aerospace) has led an
industrial consortium involving 46
companies in 14 European countries

and one US company.

Astounding first images

After initially making a series of
engineering exposures, all three EPIC
cameras were used in turn, between 19
and 24 January, to take several views of
two different extragalactic regions of the
Universe. These views, featuring a variety
of extended and X-ray point sources, were
chosen to demonstrate the full functioning
of the observatory. The Optical Monitor

also simultaneously viewed the same
regions. One RGS spectrometer obtained
its first spectra on 25 January; the other
was commissioned at the beginning of
February.

This initial series of short- and long-
duration exposures have delighted the
project team and the participating
scientists. First analyses confirm that the
XMM spacecraft is extremely stable, the
telescopes are focusing perfectly, and the
EPIC cameras, Optical Monitor and RGS
spectrometers are working exactly as
expected. The XMM Science Operations
Centre is also performing well. Initial
inspection of the first commissioning
images immediately showed some unique
X-ray views of celestial objects, several

of which were presented to the media at
a Press Conference at Villafranca on

9 February.

138




The Press Con
an intro Jucfw“ tand future
scientific proje oy ef, ESAS
Director of Scien 'f'(: :’.oqmr mes, and a
review of f the XMM
spacecrait and its instruments, and future
scientific expwts-w|{>f'as fr
by Dr. Fred Ja

the “wwn* fatt

= mission,
A XMM Project

Scientist,

s Conference,
=d the third XMM
mpetition, directed at
5. Through
ers will

Roger

igue opp(‘ﬂ- Inity to win
g e using XMM's

ion and Performance
1 phase for ><M!\/ s sclentific
egins on 3 March, with

Verificatior

INStrun

1ents

clence operations planned to start

In June.

Further information
A series

overview of the
the XMM s
anct missic

of articles providing a detai
design

acecraft,

1 and manufacture of
its sC

&Mgr M \ch is avall

v rom ESA Publicati

http: /e esrin.esa.it/

rmation can

Additional info

-SA Science wel

aant/xmm

. Zoomed in to
ant in the La

Credit © The ERIC
The EPIC P
University, UK
EPIC Parw \pm g

- Bu mingf
- MPE (
\A/\T

Aialing, Milan, Italy

logna, ltaly
= Ossm mt orio Astronomics
Palermao, Itak
- CEA, Saclay, France

IAS, Orsay, France
- CESR, Toulouse, Fra

a

139












