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ESO is the foremost intergovernmental
European Science and Technology orga-
nisation in the field of ground-based
astrophysics. It is supported by eleven
countries: Belgium, Denmark, France,
Finland, Germany, Italy, the Netherlands,
Portugal, Sweden, Switzerland and

the United Kingdom. Spain is expected to
join the organisation in 2006. Further
countries have expressed interest in mem-
bership.

Created in 1962, ESO provides state-of-
the-art research facilities to European
astronomers and astrophysicists. In pur-
suit of this task, ESQO’s activities cover

a wide spectrum including the design
and construction of world-class ground-
based observational facilities for the
member-state scientists, large telescope
projects, design of innovative scientific
instruments, developing new and ad-
vanced technologies, furthering Euro-
pean co-operation and carrying out Euro-
pean educational programmes.

ESO operates the La Silla Paranal Observ-
atory at several sites in the Atacama de-
sert region of Chile. The first site is at

La Silla, a 2400 m high mountain 600 km
north of Santiago de Chile. It is equipped
with several optical telescopes with mir-
ror diameters of up to 3.6 metres. The
3.5-m New Technology Telescope (NTT)
was the first in the world to have a com-
puter-controlled main mirror.

Whilst La Silla remains one of the scien-
tifically most productive observing sites in
the world, the 2600 m high Paranal site
with the Very Large Telescope array (VLT)
is the flagship facility of European as-
tronomy. Paranal is situated about 130 km
south of Antofagasta in Chile, 12 km in-
land from the Pacific Coast in what is
probably the driest area in the world. Sci-
entific operations began in 1999 and have
resulted in many highly successful re-
search programmes. The VLT is a most
unusual telescope, based on the latest
technology. It is not just one, but an array
of four telescopes, each with a main mir-
ror of 8.2-m diameter. With one such tele-
scope, images of celestial objects as faint
as magnitude 30 have been obtained

in a one-hour exposure. This corresponds
to seeing objects that are four billion
times fainter than what can be seen with
the naked eye.
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One of the most exciting features of the
VLT is the possibility to use it as a giant
optical interferometer (VLT Interferometer
or VLTI). This is done by combining the
light from several of the telescopes, in-
cluding one or more of four 1.8-m move-
able Auxiliary Telescopes, three of which
are now in operation. In the interferomet-
ric mode, one can reach the resolution
on the sky that would be obtained with a
telescope of the size of the separation be-
tween the most distant of the combined
mirrors.

Over 1700 proposals are made each
year for the use of ESO telescopes.
They have resulted in a large number of
peer-reviewed publications. In 2005,
about 600 refereed papers were pub-
lished based on data from ESO tele-
sScopes.

The Atacama Large Millimetre Array
(ALMA), one of the largest ground-based
astronomy projects of the next decade,

La Silla hosts medium-
sized telescopes like
the 3.4-m NTT and the
3.6-m telescope.

is a major new facility for world astron-
omy. ALMA will be comprised of a giant
array of 12-m submillimetre quality anten-
nas, with baselines of several kilometres.
An additional, compact array of 7-m and
12-m antennas is also foreseen. Con-
struction of ALMA started in 2003 and
will be completed in 2012; it will become
incrementally operational from 2010 on.
ALMA is located on the high-altitude
Llano de Chajnantor (5000 m elevation),
east of the village of San Pedro de Ata-
cama in Chile. The ALMA project is a
partnership between Europe, Japan and
North America in cooperation with the
Republic of Chile. ALMA is funded in Eu-
rope by ESO, in Japan by the National
Institutes of Natural Sciences in coopera-
tion with the Academia Sinica in Taiwan
and in North America by the U.S. National
Science Foundation in cooperation with
the National Research Council of Can-
ada. ALMA construction and operations
are led on behalf of Europe by ESO,

on behalf of Japan by the National Astro-
nomical Observatory of Japan and on be-
half of North America by the National
Radio Astronomy Observatory, which is
managed by Associated Universities, Inc.



The VLT and its Auxiliary
Telescopes at Paranal.

The Chajnantor site is also home for the
12-m APEX submm/mm telescope,
operated by ESO on behalf of the Onsala
Space Observatory, the Max Planck
Institute for Radio Astronomy and ESO
itself.

ESO has built up considerable expertise
in developing, integrating and operat-
ing large astronomical telescopes at re-
mote sites. Together with the ideas de-
veloped in the framework of the OWL
Conceptual Study and the EC co-funded
Extremely Large Telescope Design Study,
this expertise forms the backbone of

the current effort to develop a next gen-
eration extremely large ground-based
optical/infrared telescope for Europe’s
astronomers. ESO is now working to-
wards the development of a basic refer-
ence design for such a telescope, cur-
rently known as the E-ELT.

The ESO headquarters are located in
Garching, near Munich, Germany. This is
the scientific, technical and administrative
centre of ESO where technical develop-
ment programmes are carried out to pro-
vide the observatories with the most
advanced instruments. It is also home for
the Space Telescope — European Coordi-
nating Facility (ST-ECF), operated jointly
by ESO and the European Space Agency
(ESA).

ESO employs about 570 personnel in Eu-
rope and Chile.

Artist’s image of the
Atacama Large
Millimeter Array (ALMA).
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Foreword

| am delighted to be able to provide a few
words of introduction to this Annual Re-
port for 2005, a truly remarkable year for
ESO, during which Council was called
upon to decide on matters of great im-
portance for the future of the organisa-
tion.

In 2005, two very important steps were
taken to secure a bright future for the or-
ganisation, namely the successful com-
pletion of the procurement procedure for
the ALMA antennas and the steps taken
towards a European ELT project.

During the year the ALMA project went
through an extensive and very careful
process of re-baselining followed by an
equally thorough four-day baseline cost
review in October. Based on the recom-
mendations of the review and a careful
examination by the Executive of possible
long term funding scenarios, Council
agreed that a 50 % share for Europe in a
50-antenna ALMA was affordable in
view of ESO’s other priorities. This paved
the way for the signing of the ALMA
antenna contract, which as the press re-
lease states is indeed the "largest-ever
European industrial contract for ground-
based astronomy”. Together with the
similar contract signed a few months
earlier in North America, this was a major
milestone for ALMA and ESO.

Council discussed and agreed the rec-
ommendations of its Strategy Working
Group. A key element of the strategy
adopted by Council is the clear desire to
move as quickly as possible to the de-
sign and development of a European ELT.
Late in the year, the review of the OWL
100-m telescope Concept Study took
place also with a positive outcome. This
enabled ESO to enter the next phase:
building on this study as well as Europe’s
track record in developing and implemen-
ting cutting-edge large-scale research
infrastructures for astronomy, to move to-
wards a European ELT project that will
ensure that ESO member state astrono-
mers can remain at the forefront of our
science for the foreseeable future.

| wish also to mention the very promising
negotiations with Spain about full mem-
bership of ESO. Along with the recent se-
quence of rapid accessions of Portugal,
the UK and Finland, the addition of Spain

as an ESO member state provides a very
important step in the process to bring
European astronomy together. Indeed,
with Spanish membership only a few
non-ESO countries remain in Western
Europe, while new contacts with Central-
and Eastern European states are inten-
sifying with a view to extending ESO’s
coverage to that important part of the
continent. Council clearly recognises that
the foreseeable growth in member states
must be carefully managed.

As in previous cases, Council agreed
that the income from Spain should be
added to the contributions from the
current member states. This is clearly of
great importance for ESO’s ability to
tackle the challenges of the ELT age in a
realistic way. Also, the in-kind contribu-
tions from Spain in the form of technical
and scientific access to the GranTeCan
telescope at La Palma, Canary Islands,
with its 10-m segmented mirror will be
important for ESO and the astronomers
in the member states.

These measures, together with the mile-
stone decisions regarding the ALMA

and ELT project, make it clear that ESO is
doing very well indeed and can look
forward to the future with confidence.

Finally, | wish to thank warmly Prof. Piet
van der Kruit for his wise leadership

of Council at the time of such important
decisions and indeed for his unrelent-
ing commitment to ESO and its goals.

N

Richard Wade
President of the ESO Council



Introduction

2005 was without any doubt a pivotal and
amazing year for ESO in which the Man-
agement, together with the Council and
the Committees, worked hard to ensure
that ESO is on a good track towards the
future as set out in the 2004 Council res-
olution on Scientific Strategy. Mid- and
long-term plans have been developed re-
flecting these priorities, but also in the
day-to-day operations, did we pass sev-
eral crucial milestones for ESO’s further
development.

For the Atacama Large Millimeter Array
(ALMA), the completed re-baselining and
the successful cost review, in addition

to the confirmation by Council that “... the
estimated increase ... in the cost to com-
pletion of the ESO share of the bilateral
ALMA project is affordable and compat-
ible with ESO’s strategic projects”, cre-
ated a sound basis for the continuation
of the bi-lateral project, with fifty 12-m
antennas (and an option of increasing the
number to sixty-four). This, in turn, al-
lowed us to sign two major industrial con-
tracts for ALMA, the contract with the
AEM consortium for the procurement of
the European antennas and another one
for the ALMA transporters. The anten-

na contract is the largest-ever single
contract awarded by ESO to industry and
thus marks a significant milestone both
for ESO and for the ALMA project.
Furthermore, ESO signed a contract with
the European Commission for the ALMA
‘Enhancement’ Project, enabling us

to add Band 5 to our instrument suite.

Similarly, towards the end of the year, we
concluded the 100-m OWL telescope
Concept Study with an international re-
view. The reviewers found that the

ESO team had “demonstrated a plausible
case that OWL is feasible and that a
100-m telescope can be built and oper-
ated” and that “this provides a firm
technological basis for ESO to move into
the next phase of an Extremely Large
Telescope (ELT) project.” Yet the review-
ers identified a number of technical

risks, which might cause serious prob-
lems in view of the need to build an ELT
on a competitive timescale and with
consideration to the present funding sce-
nario. The panel therefore advised ESO to
work towards an ELT with a smaller
aperture, thereby minimising the risks.

With the recommendations of the review-
ers as well as the huge amount of work
done in the frame of the conceptual
study, we are now ready to enter into the
next phase towards the realisation of

an Extremely Large Telescope with a
primary mirror in the 30-60-m range for
Europe’s astronomers. We will do so in
close collaboration with our user commu-
nity, by putting in place a series of ded-
icated working groups and carefully
examining the balance between science
return, competitiveness and timeliness,
adaptive optics performance, instrumen-
tation, site characteristics, risks and
cost. A further element is the ELT Design
Study, meant to test generic design
solutions, a project under FP-6 with ESO
and the European Commission as the
two largest individual funding bodies, but
comprising 25 partners in Europe.

Obviously, ESO’s true strength lies in the
services it provides to the scientific
community in the member-states. There-
fore, much effort is being put into opti-
mising our operations and to maintain our
current facilities in a state-of-the-art man-

ner.

The merger of La Silla and Paranal into
one functional entity was an important
step to streamline the operations and ex-
ploit synergies. As regards instrumenta-
tion, HARPS and VIMOS were upgraded
and SINFONI and VISIR, with the cor-
responding pipelines, were offered to the
user community. Also AMBER was of-
fered to the community in Period 76. The
year also saw the first use of the visitor
focus with UltraCAM, which passed this
milestone with flying colours.

For the interferometric mode of the VLT
(VLTI), all four UTs are now being offered
with the adaptive optics MACAQO system
while the first two Auxiliary Telescopes
were offered to the community, and the
third saw First Light. However, the need
for a review of the VLTI system had arisen
at the end of 2004, to ensure that the
most demanding goals of the VLTI could
be met. Following this review, we have
embarked on a major project, called the
‘Immediate Improvement Implementa-
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tion Initiative’, which has already yielded
first results. VLTI is now firmly in the
hands of the La Silla Paranal Observatory.

Meanwhile, towards the end of 2005,
preparations were made for First Light of
the Laser Guide System on Yepun, Ome-
gaCam was completed and the Multi-
Conjugate Adaptive Optics Demonstrator
(MAD) saw closed-loop operation on the
optical bench at Garching.

Following a comprehensive Conceptual
Design Review, Council agreed to pursue
the Adaptive Optics Facility programme,
a six-year project aiming at transforming
one of the four VLT Unit Telescopes in-
to an adaptive one, with four sodium laser
guide stars, a new secondary unit featur-
ing a deformable mirror as well as wave-
front sensing systems for the second-
generation VLT instruments. This will also
be an important pathfinder for the future
Extremely Large Telescope.

The construction of VISTA continued ac-
cording to plan with all subsystems in
the final stage of manufacture. Regretta-
bly the VST project has been marred

by several problems and mishaps, and
progress was slow.

In 2005, we also took a number of steps
regarding the second-generation in-
struments for the VLT: HAWK-I, X-Shooter
and KMOS are now in active develop-
ment, MUSE was approved and the Plan-
et Finder concept consolidated. A new
general detector controller, under the
acronym NGC, has been developed for
both CCDs and IR detectors.

At Chajnantor, the 12-m APEX submm/
mm telescope was inaugurated in Sep-
tember and has already yielded a flurry of
interesting scientific data from which we
expect many papers soon.
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Of course, our user community is keen to
reap the scientific ‘harvest’ from all these
developments as it has been in the past.
We now receive around 1700 proposals
per year for observing time. It is gratify-
ing to see that, in early 2005, the 1000th
scientific paper based on VLT observa-
tions was published. The La Silla Paranal
Observatory is now the world’s scientifi-
cally most productive facility for astrono-
my, both in terms of refereed papers and
citations.

Another indicator of ESO’s standing in the
scientific community is a 30 % rise in ap-
plications for fellowships.

ESO'’s telescopes have played several
crucial roles in one of the hottest research
topic, the study of gamma-ray bursts
(GRBs). Observations with ISAAC and
FORS2 have enabled astronomers to dis-
cover the afterglow of the farthest known
ever GRB. With a measured redshift of
6.3, the light from this very remote astro-
nomical source has taken 12 700 million
years to reach us. Similarly, ESO tele-
scopes have helped resolve a 30-year old
puzzle, by observing for the first time the
visible light from a short gamma-ray
burst. Using the 1.5-m Danish telescope
at La Silla, they showed that these short,
intense bursts of gamma-ray emission
most likely originate from the violent col-
lision of two merging neutron stars. The
VLT was also used to constrain the
birthplace of two other short GRBs, pro-
viding further constraints on the origin of
these events.

Observations with VIMOS as part of the
VIMOS VLT Deep Survey (VVDS) that
started early 2002 allowed astronomers
to discover a large population of star-
forming galaxies observed when the Uni-
verse was only 10 to 30 % its present
age (redshift between 1.4 and 5). This
showed that the Universe was a more
fertile place soon after it was formed than
has previously been suspected.

A galore of results in the field of exoplan-
ets confirmed once more that ESO has a
unique set of complementary instruments
to tackle this important research area.
Astrometry measures of the 2M1207 sys-
tem have conclusively demonstrated

that the giant planet, approximately five
times the mass of Jupiter, is indeed gra-
vitationally bound to the young brown
dwarf, thereby confirming that NACO was
the first ever instrument to have imaged
an extra-solar planet. HARPS also found
a Neptune-sized planet orbiting the

red dwarf Gl 581. Although this is not the
least massive planet found, the fact

that its parent star is a low-mass star —
the most common in our Galaxy — is
important in the census of other plane-
tary systems.

Increasingly the science archive has
evolved as an important tool for our
users. With 12 terabytes (TB) of data
having been archived in 2005, the ESO
Science Archive currently comprises

44 TB of compressed data. We are there-
fore undertaking considerable efforts,
both to maintain the archive in its own
right and in the context of the emerging
Virtual Observatory (VO) paradigm. VO
implies federating archives involving sci-
entists across Europe and indeed the
world. It is therefore fitting that the Euro-
VO project, in which ESO is a partner,
has received financial support from the
European Commission. This is also
significant from the perspective that the
FP-6 contract involves DG Information
Society underscoring the importance
attributed to VO activities in a wider so-
cietal context.

ESO’s role as Europe’s main organisa-
tion for ground-based astronomy was
strengthened further by the wish of
several countries to join our organisation.
To that end negotiations with Spain were
conducted. Even if they could not be
formally concluded before the end of the
year we are optimistic about a Spanish
membership in 2006. Also most fruit-

ful initial discussions took place with the
Czech Republic.



In May, we were delighted to welcome
Maria van der Hoeven, Dutch Minister of
Education, Culture and Science, at
Paranal and in October, Bertel Haarder,
Danish Minister for Education and
Church Affairs, paid a visit to ESO Chile.

It is clear that more than ever ESO has
become a driving force for European
astronomy, which brings a number of ob-
ligations with it: it must shoulder a num-
ber of complex tasks, stemming from the
demands from the current projects, es-
pecially the completion of the VLTI and of
the VLT second-generation instruments,
and the construction of ALMA, as well as
the challenges from the ELT-era, now

on the horizon, while striving to strength-
en the position of European astronomy
within the dynamics of the European Re-
search Area.

This is the reason why ESO has engaged
in a number of policy-driven initiatives, in-
cluding the ASTRONET, a network of
funding bodies working within the ERA-
net scheme, to develop a strategic vision
for all of European astronomy by devel-
oping a ‘road-map’ for our science. ESO
also decided to join the ARENA network,
which will explore the possibilities for as-
tronomy in the Antarctica. ESO and ESA
also continued with their working group
for joint strategic initiatives in science,
which produced its first report on extra-
solar planet research. Further reports are
forthcoming.

Another important activity for ESO is its
participation in the EIROforum partner-
ship. In April, the Directors General of the
partner organisations presented a joint
science policy paper outlining their com-
mon views on how science can contrib-
ute to the attainment of the Lisbon goals
and the knowledge-based society.

While the number and complexity of Eu-
ropean Interactions and Foreign Interac-
tions continues to increase, ‘back home’
at Headquarters we are faced with se-
rious problems as regards office space.

| therefore welcome the decision to ex-
tend our Headquarters with a new build-
ing to alleviate this problem and to create
proper working conditions for our staff
and visitors.

An annual report implies stock-taking.

In this context, | wish to thank the entire
‘ESO community’ — the entire staff,
members of committees and working
groups, and our users — for their dedi-
cated support and continued contribution
to our shared adventure: Providing the
best tools in the world to the scientists

in our member states and thus enabling
them to tackle some of the biggest re-
search questions that humankind has
ever asked. | wish, however, to extend
special thanks to Piet van der Kruit for
his whole-hearted efforts as President of
Council to pave the way for a great future
for this organisation.

Catherine Cesarsky
Director General, ESO
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Research Highlights

It is gratifying to see that more and more
scientists are using ESO’s telescopes:

in 2005, about 1700 proposals for ob-
serving time were received, leading to

a pressure factor (ratio of time requested
over the available time) on most tele-
scopes close to four. The success can
also be seen from the outstanding sci-
ence results based on ESO’s telescopes
and the growing number of scientific
publications. In early 2005, the 1000th
scientific paper based on VLT obser-
vations was published. By the end of the
year 1300 publications had appeared.

In 2005, 579 papers where published
using data collected with ESO’s tele-
scopes, of which eight appeared in the
leading research journals Nature and
Science. The VLT was used in 355 pa-
pers among which 15 are based on the
interferometric mode (VLTI). The work-
horses, FORS1 and FORS2, were used

in 134 publications, followed by UVES
(104) and ISAAC (79). Most remarkable is
the large number of papers based on
adaptive optics instruments (32) and on
the recently installed FLAMES (17).
VIMOS was used in 19 refereed publica-
tions.

As can be seen in the results highlighted
below, ESO’s telescopes are playing

a major role in many hot topics in astro-
physics, for example, exoplanets and
gamma-ray bursts. For exoplanets, the
La Silla Paranal Observatory is indeed
well equipped with its armada of instru-
ments: NACO for adaptive optics im-
aging, FLAMES and UVES on the VLT
and HARPS on the 3.6-m for high reso-
lution spectroscopy, the 1.5-m Danish

and 1.2-m Swiss telescopes for long term

monitoring, as well as the VLTI. Thus,
ESO’s telescope allowed astronomers to
obtain the first image of an exoplanet,

found one of the lightest exoplanets with
17 times Earth’s mass orbiting a low-
mass star, and showed that small stars
have the same radius as large planets.

In the study of gamma-ray bursts ESO’s
telescopes played a leading role in find-
ing the farthest burst, having a redshift of
6.3, as well as contributing to solve the
30 year-long puzzle of the short gamma-
ray bursts.

A major programme in 2005 was the
study of Comet 9P/Tempel 1 that was the
target of the Nasa Deep Space probe

on 4 July. During almost one week cen-
tred from the time of the collision, all

ESO telescopes were turning their eyes
towards the comet, in a coordinated
fashion and in very close collaboration
with the space mission’s scientific team.
Among all observatories, the ESO La Silla
Paranal Observatory thus provided the
best coverage of this so far unique event.

Observed Image

arcsec

arcsec

Best Fitting Image

arcsec
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Einstein Ring in Distant Universe

Using the VLT, astronomers discovered an
amazing cosmic mirage, known to scientists
as an Einstein Ring. This cosmic mirage,
dubbed FOR J0332-3557, is seen towards the
southern constellation Fornax (the Furnace),
and is remarkable on at least two counts.
First, it is a bright, almost complete Einstein
ring. Second, it is the farthest ever found.

The images show it to extend to almost 3/4 of
a circle. The lensing galaxy is located at a
distance of about 8 000 million light years from
us, while the source galaxy whose light is
distorted is much farther away, at 12000 mil-
lion light years. Thus, we see this galaxy as it
was when the Universe was only 12 % of its
present age. The lens magnifies the source al-
most 13 times. The observations reveal the
galaxy acting as the lens to be a rather quiet
galaxy, 40000 light years wide, with an old
stellar population. The far away lensed galaxy,
however, is extremely active, having recent-

ly experienced bursts of star formation. It is a
compact galaxy, 7000 light years across.



Yes, it is the Image of an Exoplanet

Among the most essential quests of
contemporary astronomers, taking direct
images of planets outside of our Solar
System is certainly near the top of the list.
Obtaining such images of a so-called
exoplanet would enable scientists to
study the physical nature of the object in
detail and, in particular, to analyse the
composition of its atmosphere. The as-
tronomers’ ultimate goal is of course

to perform such analysis for Earth-sized
planets, in the hope of detecting a telltale
signature of extraterrestrial life.

Such an ultimate objective is still at least
decades in the future, as Earth-size

and even Jupiter-size planets around
stars as old as the Sun are too faint to be
detected by present-day technology.
Nevertheless, great progress can be
achieved by taking images of giant plan-
ets orbiting younger objects. Because
giant planets a few tens of millions of
years old are hotter and brighter than
their older brethren, they can be detected
much more easily. Moreover, as the first
tens of millions of years are considered to
have been a critical period in the forma-
tion of Earth and of our own Solar Sys-
tem, the study of nearby young plane-
tary systems provides astronomers with
invaluable insight into our own origins,
something that is difficult if not impossi-
ble to decipher from investigation of old,
mature planetary systems.

Several surveys are therefore currently

in progress that particularly aim at finding
and taking direct images of sub-stellar
companions — brown dwarfs and exoplan-
ets — close to very young objects. Last
year, an international team of astrono-
mers reported the first image of a giant
planet companion to 2MASSJ1207334-
393254 (for short 2M1207). On NACO/
VLT images obtained in April 2004, they
detected a faint reddish speck of light

in the close vicinity of this young brown
dwarf member of the eight million year
old TW Hydrae Association. The feeble
companion, now called 2M1207b, is more
than 100 times fainter than the brown
dwarf, 2M1207A. The spectrum of the
companion presents the strong signature
of water molecules. Based on the infra-
red colours and the spectral data, evolu-
tionary model calculations lead to the
conclusion that 2M1207b is a five Jupiter-
masses planet. Its mass can be esti-

mated also by use of a different analysis
which focuses on the strength of its
gravitational field; this technique suggests
that the mass might be even less than
five Jupiter mass.

In April 2004, the spectroscopic and pho-
tometric analysis strongly indicated a
planetary mass object close to the star.
An alternative explanation, that the
detected faint object was a background
source unrelated to the young brown
dwarf (such as an extragalactic object or
a peculiar cool star with unusual infra-
red colours), appeared very unlikely. Ob-
servations with the Hubble Space
Telescope, obtained in August 2004 (i.e.
only four months later), corroborated

the VLT/NACO observations, even though
they were obtained too soon after the
NACO ones to provide a definite answer.
Additional observations at a later epoch
were required to prove beyond any
doubt that the two objects, 2M1207A and
2M1207b, indeed move together in

the sky and are therefore gravitationally
bound to each other.

NACO composite image
of the brown dwarf
object 2M1207 (white
blue in centre) and

its giant planetary com-
panion (red speck).

Such additional observations have been
performed by the same team of Euro-
pean and American astronomers. Again
they used NACO on Yepun, the fourth
8.2-m Unit Telescope of ESO’s Very
Large Telescope. The team took new
images in February and March 2005 and
measured the apparent motion on the
sky of the young brown dwarf. For the
three different epochs (April 2004, Febru-
ary and March 2005), they then accu-
rately determined the relative position of
the giant planet companion with respect
to the brown dwarf.

These observations show, with high ac-
curacy, that there is no change in relative
position between the two objects. This

is exactly what one expects over a time
scale of one year if 2M1207b is gravita-
tionally bound to its host 2M1207A. Over
much longer time spans, we should be
able to see the two objects orbiting
around each other. This new set of NACO
measurements therefore unambiguously
confirms that 2M1207b is a planetary
mass companion to the young brown
dwarf 2M1207A. The image released last
year is thus truly the first image ever
taken of a planet outside of our Solar Sys-
tem.
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According to the astronomers, given the
rather unusual properties of the 2M1207
system, the giant planet most probably
did not form like the planets in our Solar
System. Instead it must have formed the
same way the Sun formed, by a one-
step gravitational collapse of a cloud of
gas and dust.

In the course of the same survey, the as-
tronomers also discovered an interest-
ing companion to the young star AB Pic-
toris of the 30 million years old Tucana-
Horologium Association located about
150 light years from Earth. This compan-
ion, imaged for the first time in March
20083, has a near-infrared luminosity and
spectrum which point to a light and cool
object.

Using the same strategy as for 2M1207b,
the scientists observed the AB Pic sys-
tem at different epochs over a time span
of a year and a half and confirmed that
the companion is not a background ob-
ject. Evolutionary model calculations
point to a 13 to 14 Jupiter masses ob-
ject with a temperature of ~ 1700 Kelvin.
As the presently accepted separation
between a high mass planet and a low
mass brown dwarf is at 13.6 Jupiter
masses, the newly discovered compan-
ion thus may lie at the exact boundary
between these two classes of sub-stellar
objects. It might therefore play the role
of a unique ‘Rosetta stone’ in the future.
Remarkably, this companion is located
very far from its host star — about nine
times further from AB Pictoris than Nep-
tune is from the Sun. Nothing like this
situation has ever been seen before in a
planetary system.
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Celestial Blast in Bleak Reticulum

NGC 1559 is a SBc(s)-type spiral galaxy lo-
cated about 50 million light years away in the
Reticulum constellation. It is about seven

times smaller than our Milky Way. On the night

of 4 August 2005, a supernova just north

of the galaxy was discovered. The supernova
was of magnitude 13.8, that is only 20 times
fainter than the entire host galaxy. The follow-
ing night, astronomers classified the object
as a somewhat unusual type la supernova,
caught probably 10 days before it reached its
maximum brightness. Such a supernova is
thought to be the result of the explosion of a
small and dense star — a white dwarf — inside
a binary system. As its companion was con-
tinuously spilling matter onto the white dwarf,
the white dwarf reached a critical mass,
causing a fatal instability and the supernova.
On 6 August, a team of astronomers used the
FORS1 multi-mode instrument on Kueyen
(UT2) of the VLT in order to study the polar-
ization properties of this kind of supernova so
as to learn more about their asphericity.

This holds important clues about the detailed
physics that governs this terminal catastrophe
in the life of such stars. From a very first
analysis of their data, the scientists found that
SN 2005df resembles closely another super-
nova they had studied before, SN 2001el,

whose explosion they showed was signifcantly

asymmetric.
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Is this a Brown Dwarf or an Exoplanet?

As a perfect illustration of the dynamic of
this field of research, a different team

of astronomers has possibly made anoth-
er important breakthrough by finding a
tiny companion to a young star. For sev-
eral years these scientists have con-
ducted a search for planets and low-mass
objects, in particular around stars still

in their formation process — so-called
T-Tauri stars — using both the direct imag-
ing and the radial velocity techniques.
One of the objects on their list is GQ Lupi,
a young T-Tauri star, located in the Lupus |
(the Wolf) cloud, a region of star forma-
tion about 400 or 500 light years away.
The star GQ Lupi is apparently a very
young object still surrounded by a disc,
with an age between 100000 and two
million years.

The astronomers observed GQ Lupi on
25 June 2004 with NACO. The series of
NACO exposures clearly reveal the pres-
ence of the tiny companion, located

in the close vicinity of the star. This newly
found object has a separation of only

0.7 arcsec from its parent star, and would
have been overlooked without the use of
the adaptive optics capabilities of NACO.

At the distance of GQ Lupi, the separa-
tion between the star and its feeble com-
panion is about 100 astronomical units
(or 100 times the distance between the
Sun and the Earth), that is, roughly 2.5
times the distance between Pluto and the
Sun.

The companion, called GQ Lupi B or GQ
Lupi b, is roughly 250 times fainter than
GQ Lupi A. Further images obtained with
NACO in August and September con-
firmed the presence and the position of
this companion. The star had been
previously observed by the Subaru tele-
scope as well as by the Hubble Space
Telescope. The older images, taken

in July 2002 and April 1999, respectively,
also showed the presence of the com-
panion, giving the astronomers the pos-
sibility of precisely measuring the posi-
tion of the two objects over a period of
several years. This in turn allowed them
to determine that the objects move to-
gether in the sky — as expected if they are
gravitationally bound together.

From their measurements, the astrono-
mers found that the separation between
the two objects did not change over

the five-year period covered by the ob-
servations. For the scientists this is a
clear proof that both objects are moving
in the same direction in the sky: If the
faint object were a background object,
from 1999 to 2004, the separation would
have changed by 0.15 arcsec, while it
seems certain that the change is a least
20 times smaller.

To further probe the physical nature of
the newly discovered object, the astrono-
mers used NACO on the VLT to take

a series of spectra. These showed the
typical signature of a very cool object,

in particular the presence of water and
CO bands. Taking into account the
infrared colours and the spectral data
available, atmospheric model calcu-
lations point to a temperature between
1600 and 2500 degrees and a radius
that is twice as large as Jupiter. Accord-
ing to this, GQ Lupi B is thus a cold and
rather small object.

But is it a bona-fide exoplanet oris it a
brown dwarf, those ‘failed’ stars that
are not massive enough to centrally burn
hydrogen? Although the borderline be-
tween the two is still a matter of debate,
one way to distinguish between the two
is by their mass (see above; this is also
done between brown dwarfs and stars):
(giant) planets are lighter than about
13.6 Jupiter-masses, the critical mass
needed to ignite deuterium fusion.

Unfortunately, the new observations do
not provide a direct estimate of the mass
of the object. Thus the astronomers
must rely on comparison with theoretical
models of such objects. If, as astrono-
mers generally accept, GQ Lupi A and B
formed simultaneously, the newly found
object is very young. The problem is that
for such very young objects, current
theoretical models are probably not appli-
cable. If they are used, however, they

NACO image of GQ
Lupi. The feeble point
of light to the right

of the star is the newly
found cold companion.
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provide an estimate of the mass of the
object that lies somewhere between
three and 42 Jupiter-masses, i.e. encom-
passing both the planet and the brown
dwarf domains. The jury is thus still out
on the exact nature of GQ Lupi B and

on whether NACO and the VLT took the
picture of yet another exoplanet.

The discovery of 2M1207b, AB Pic b and
GQ Lup b/B, all within a short period

of time, bring evidence that new, carefully
designed surveys, using state-of-the-art
instruments on the most advanced fa-
cilities, can provide astronomers with im-
ages of planetary companions. The

first images of exoplanets have now been
taken and there can be little doubt that
others will follow soon. The detailed study
of a growing number of exoplanets with
different masses and orbital properties
will provide insight on theoretical forma-
tion models and provide a unique op-
portunity to learn more about how the
Solar System formed.
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The Dwarf that Carries a World

If obtaining an image of a planet is a
unique breakthrough, the main technique
to find extra-solar planets is still through
radial-velocity surveys, detecting the var-
iations in the velocity of the central star
due to the changing direction of the gravi-
tational pull from an unseen exoplanet as
it orbits its parent star.

In 2004 astronomers using the unequalled
HARPS spectrograph at the 3.6-m tele-
scope at La Silla, had set a new record
for the discovery of the lightest exoplanet
ever observed, finding a planet with four-
teen times the mass of the Earth around
the star p Arae. This record was possib-
ly the first discovery of a rocky planet. In
2005, the same team of French and
Swiss astronomers discovered another
small exoplanet, this time around a star
that belongs to the class of red dwarfs.
As these stars are very common, this
discovery proves crucial in the census of
other planetary systems.

The host star, Gl 581, is located 20.5 light-
years away in the constellation Libra

(the Scales), and has a mass of only one
third the mass of the Sun. Such red
dwarfs are at least 50 times fainter than
the Sun and are the most common stars
in our Galaxy: among the 100 closest

Radial velocities of the
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stars to the Sun, 80 belong to this class.
Being so numerous in our vicinity, it

is thus fundamental to know if such stars
also harbour planets. Previous surveys
were rather unsuccessful: observations of
about 200 red dwarfs revealed only

two with planets. But previous surveys
may have missed many planets due to
their insufficient precision. The ultra-pre-
cise HARPS spectrograph is ideally
suited to tackle this problem, with great
success. HARPS is capable of measur-
ing radial velocities with a precision better
than 1 m/s, or 3.6 km/h.

The astronomers found the star to move
back and forth with a maximum veloc-

ity of 13 metres/second, or a little bit less
than 50 km/h, completing a full circle in
only 5.4 days. The newly found planet is
therefore about 17 times the Earth’s mass
or about the mass of Neptune. It is thus
one of the smallest ever found. It is also
rather close to its host star; the mean dis-
tance is about six million kilometres. By
comparison, Mercury, the closest planet
to the Sun, is at a distance of 58 million
kilometres and completes an orbit in

88 days. Being so close, this alien world
must be very hot, about 150 degrees
Celsius.
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Young and Exotic Stellar Zoo

The open cluster Westerlund 1 is located in
the Southern constellation Ara (the Altar).

This cluster is behind a huge interstellar cloud
of gas and dust, which blocks most of its vis-
ible light. Astronomers studied Westerlund 1
extensively with various ESO instruments in-
cluding the Wide Field Imager (WFI) attached
to the 2.2-m ESO/MPG telescope. These
observations have revealed a large population
of very bright and massive stars. Some would
fill the Solar System space within the orbit

of Saturn (about 2000 times larger than the
Sunl), others are as bright as a million Suns.
Westerlund 1 is obviously a fantastic stellar
z00, with a most exotic population and a true
astronomical bonanza. All stars identified are
evolved and very massive, spanning the full
range of stellar oddities from Wolf-Rayet stars,
OB supergiants, Yellow Hypergiants (nearly
as bright as a million Suns) and Luminous Blue
Variables (similar to the exceptional Eta Cari-
nae object). All stars so far analysed in Wester-
lund 1 weigh at least 30-40 times more than
the Sun. Because such stars have a rather

short life — astronomically speaking — Wester-
lund 1 must be very young. The astronomers
determine an age somewhere between

3.5 and 5 million years. So, Westerlund 1 is
clearly a ‘newborn’ cluster in our Galaxy!

The large quantity of very massive stars im-
plies that Westerlund 1 contains probably
close to half a million stars, but most of these
are not bright enough to peer through the
obscuring cloud of gas and dust. This is ten
times more than any other known young
cluster in the Milky Way. And still more surpris-
ingly, all these stars are packed into an ama-
zingly small volume of space, less than six
light years across. In fact, this is more or less
comparable to the four light year distance to
the star nearest to the Sun, Proxima Centauril
Because Westerlund 1 is at a distance of

only about 10000 light years, high-resolution
cameras such as NACO can resolve its indi-
vidual stars. Such observations are now
starting to reveal smaller stars in Westerlund 1,
including some that are less massive than

the Sun. Astronomers will thus soon be able to
study this exotic galactic zoo in great depth.



Weighing the Smallest Stars

In their quest to find exoplanets and
brown dwarfs, astronomers have to be
careful not to be mistaken and make

the wrong conclusions. The uncertain na-
ture of GQ Lup B is an example of the
complications at hand, where it is not
always easy to distinguish between plan-
ets and brown dwarfs. Similarly, it is

not always easy to distinguish the ‘failed’
stars that are brown dwarfs from bona-
fide stars, these objects all having seem-
ingly very similar sizes. Brown dwarfs
are objects up to 75 times more massive
than Jupiter, too small for major nuclear
fusion processes to have ignited in their
interior.

Because the mass is often based on the-
oretical models, astronomers are look-
ing at ways to constrain them. To deter-
mine the mass of a star, astronomers gen-
erally observe the motion of stars in a
binary system. They then apply the same
method that allows determining the mass
of the Earth, knowing the distance of

the Moon and the time it takes for its sat-
ellite to complete one full orbit (‘Kepler’s
Third Law’).

Like planets, very low mass objects are
brightest while they are young, before
they cool off. In one particular case, an
international team of astronomers stud-
ied the star AB Doradus A (AB Dor A).
This star is located about 48 light years
away and is ‘only’ 50 million years old. Be-
cause the position in the sky of AB Dor A
‘wobbles’, due to the gravitational pull

of a star-like object, it was believed since
the early 1990s that AB Dor A must have
a low-mass companion. To image this
companion and obtain a comprehensive
set of data, the astronomers used a nov-
el instrument mode on the high-contrast
adaptive optics camera NACO. The Si-
multaneous Differential Imager, or NACO
SDI, was specifically developed by Laird
Close (University of Arizona, USA) and
Rainer Lenzen (Max-Planck-Institute for
Astronomy in Heidelberg, Germany) for
hunting extrasolar planets. The SDI cam-
era enhances the ability to detect faint
companions that would normally be lost
in the glare of the primary star.

Turning this camera towards AB Dor A

in February 2004, the team was able for
the first time to image a companion so
faint — 120 times fainter than its star — and
S0 near its star. The Hubble Space
Telescope had tried but failed to detect
the companion, as it was too faint and
too close to the glare of the primary star.

The tiny distance between the star and
the faint companion (0.156 arcsec) is

the same as the width of a one Euro coin
(2.3 cm) when seen 20 km away. The
companion, called AB Dor C, was seen at
a distance of 2.3 times the mean dis-
tance between the Earth and the Sun. It
completes a cycle around its host star

in 11.75 years on a rather eccentric orbit.

Orbit of AB Dor C

Enhanced, false-colour
near-infrared image of
AB Dor A and C, taken
with the new NACO SDI
camera. The faint com-
panion ‘AB Dor C" —
seen as the pink dot at
8 o’clock —is 120 times
fainter than its primary
star.

Using the companion’s exact location,
along with the star’s known ‘wobble’, the
astronomers could then accurately
determine the companion’s mass. The
object, more than 100 times fainter

than its close primary star, has one tenth
of the mass of its host star, i.e. it is

93 times more massive than Jupiter. It is
thus slightly above the brown dwarf limit.

Using NACO on the VLT, the astrono-
mers further observed AB Dor C at near
infrared wavelengths to measure its
temperature and luminosity. To their sur-
prise, they found that the companion
was 400 degrees Celsius cooler and

2.5 times fainter than the most recent
models predict for an object of this mass
and age. Theory predicts that this
low-mass, cool object would be about
50 Jupiter masses. But this object is
between 88 to 98 Jupiter masses. These
new findings therefore challenge current
ideas about the brown dwarf popula-
tion and the possible existence of the
widely publicised ‘free-floating’ extrasolar
planets. Indeed, if young objects hither-
to identified as brown dwarfs are twice as
massive as was thought, many must
rather be low-mass stars. And objects
recently identified as ‘free-floating’ plan-
ets could be low-mass brown dwarfs.
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Undercover Stars Among Exoplanet Candidates

In another series of observations, astron-
omers found that an object 96 times
heavier than Jupiter was only 16 % larger,
thereby demonstrating for the first time
that stars less massive than 1/10th of the
solar mass are of nearly the same size as
giant planets. The observations are part
of a large programme using the FLAMES
multi-fibre spectrograph on the VLT and
aimed at measuring accurate radial veloc-
ities for sixty stars for which a temporary
brightness ‘dip’ has been detected during
the OGLE survey.

When a planet passes in front of its par-
ent star (as seen from the Earth), it blocks
a smalll fraction of the star’s light from

our view. These ‘planetary transits’ are of
great interest as they allow astronomers
to measure in a unique way the mass and
the radius of exoplanets. Several surveys
are therefore underway which attempt to
find these faint signatures of other worlds.
One of these programmes is the Polish
OGLE survey operating at the Carnegie
Institution of Washington Las Campanas
Observatory. It was originally devised to
detect microlensing events by monitoring
the brightness of a very large number of
stars over extended time intervals. During
the past years, it has also included a
search for periodic, very shallow ‘dips’ in
the brightness of stars, caused by the
regular transit of small orbiting objects
(small stars, brown dwarfs or Jupiter-size
planets). The OGLE team has since an-
nounced 177 ‘planetary transit candidates’
from their survey of several hundred
thousand stars in three southern sky
fields, one in the direction of the Galactic
Centre, another within the Carina constel-
lation and the third within the Centaurus/
Musca constellations.

The nature of the transiting object can
however only be established by subse-
quent radial velocity observations of the
parent star. The size of the velocity va-
riations (the amplitude) is directly related
to the mass of the companion object
and therefore allows discrimination be-
tween stars and planets as the cause of
the observed brightness ‘dip’.
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Profiting from the multiplex capacity of
the FLAMES/UVES facility that permits to
obtain high-resolution spectra of up to
eight objects simultaneously, an interna-
tional team of astronomers have looked
at 60 OGLE transit candidate stars, meas-
uring their radial velocities with an accu-
racy of about 50 m/s. This ambitious
programme has so far resulted in the dis-
covery of five new transiting exoplanets.
Most of the other transit candidates iden-
tified by OGLE have turned out to be
eclipsing binaries, that is, in most cases
common, small and low-mass stars
passing in front of a solar-like star. This
additional wealth of data on small and
light stars is a real bonanza for astrono-
mers.

Low-mass stars are exceptionally inter-

esting objects, also because the physical
conditions in their interiors have much in
common with those of giant planets, like
Jupiter in our Solar System. Moreover, a
determination of the sizes of the smallest
stars provides indirect, crucial informa-

tion about the behaviour of matter under

Comparison between
OGLE-TR-122b, Jupiter
and the Sun.

=

Jupiter

OGLE-TR-122b

extreme conditions. Until recently, very
few observations had been made and
little was known about low-mass stars. At
this moment, exact values of the radii

are known only for four stars with masses
less than one-third of the mass of the
Sun and none at all for masses below
one-eighth of a solar mass. This situation
is now changing dramatically. Indeed,
observations with the Very Large Tele-
scope have so far led to the discovery of
seven new eclipsing binaries, that har-
bour stars with masses below one-third
the mass of the Sun. This new set of
observations thus almost triples the num-
ber of low-mass stars for which precise
radii and masses are known. And even
better — one of these stars now turns out
to be the smallest yet known!

This newly found stellar gnome is the
companion of OGLE-TR-122, a rather re-
mote star in the Milky Way galaxy, seen
in the direction of the southern constel-
lation Carina. The OGLE programme re-
vealed that OGLE-TR-122 experiences

a 1.5 % brightness dip once every seven
days six hours and 27 minutes, each
time lasting just over three hours (about
188 min). The FLAMES/UVES meas-
urements, made during six nights in
March 2004, reveal radial velocity varia-
tions of this period with an amplitude

of about 20 km/s. This is the clear signa-
ture of a very low-mass star, close to
the hydrogen-burning limit, orbiting
OGLE-TR-122. This companion received
the name OGLE-TR-122b.



The spectroscopic data allowed the as-
tronomers to determine the nature of the
more massive star in the system, which
appears to be solar-like. This information
can then be used to determine the mass
and radius of the much smaller compan-
ion OGLE-TR-122b. Indeed, the depth
(brightness decrease) of the transit gives
a direct estimate of the ratio between

the radii of the two stars, and the spec-
troscopic orbit provides a unique value of
the mass of the companion, once the
mass of the larger star is known. The as-
tronomers find that OGLE-TR-122b
weighs one-eleventh of the mass of the
Sun and has a diameter that is only one-
eighth of the solar one. Thus, although
the star is still 96 times as massive as Ju-
piter, it is only 16 % larger than this giant
planet! The density of such a star is more
than 50 times the density of the Sun.

This result shows the existence of stars
that look strikingly like planets, even from
close by. As all stars, OGLE-TR-122b
produces energy in its interior by means
of nuclear fusion. However, because of its
low mass, this energy production is very
small, especially compared to the energy
produced by its solar-like companion
star. Not less striking is the fact that exo-
planets which are orbiting very close

to their host star, the so-called ‘hot Jupi-
ters’, have radii which may be larger than
the newly found star. The radius of exo-
planet HD209458b, for example, is about
30 % larger than that of Jupiter. It is thus
substantially larger than OGLE-TR-122b!

This discovery also has profound implic-
ations for the ongoing search for exo-
planets. These observations clearly de-
monstrate that some stellar objects

can produce precisely the same photo-
metric signals (brightness changes) as
transiting Jupiter-like planets. What'’s
more, the present study has shown that
such stars are not rare. Stars like OGLE-
TR-122b are thus masqueraders among
giant exoplanets and the utmost care

is required to differentiate them from their
planetary cousins. Uncovering such small
stars can only be done with follow-up
high-resolution spectral measurements
with the largest telescopes.

indicated as the red dot.
The blue symbols are
values for low-mass
stars, while the black
symbols on the left
represent exoplanets.

Properties of Low-Mass
Stars and Planets.

The newly determined,
precise values of

the mass and radius of
OGLE-TR-122b are
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Brightness dip of OGLE-
TR-122 as measured

by OGLE (top). The sig-
nal from the star is
reduced by 1.5 % for a
little more than three
hours. The bottom panel

presents the velocity
variations of the star ob-
tained with FLAMES.
These measurements
indicate the presence of
a low-mass stellar com-
panion to OGLE-TR-122.
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A Detailed Look at a Deep Impact

On 4 July 2005, the NASA Deep Impact
spacecraft passed Comet 9P/Tempel 1
and launched a 360 kg impactor with the
aim to produce a crater on the surface of
the comet and a plume of gas and dust.
Such an ‘attack’ was not gratuitous but
constituted a unique opportunity to study
the crust and the interior of a comet. As
the material inside the comet’s nucleus is
pristine, this experiment aimed at reveal-
ing new information on the early phases
of the Solar System and providing scien-
tists with new insight on crater physics,
thereby enabling a better understanding
on the crater record on comets and other
bodies in the Solar System.

The scientific outcome of the experiment
depended crucially on pre-impact and
follow-up observations. Before the impact,
it was necessary to accumulate a signi-
ficant amount of data to fully characterise
the comet, in terms of size, albedo (re-
flectivity), rotation period, etc. It was also
essential to have a good set of observa-
tions before the impact to unambiguously
distinguish the effects of the impact from
the natural activity of the comet.

Two teams of astronomers used ESO’s
telescopes over several months for pre-
impact monitoring, taking images and
spectra of the comet both in the visible
and mid-infrared wavebands. These
teams made observations typically once
per month, using either the 3.6-m tele-
scope or the 3.5-m New Technology Tele-
scope (NTT) at La Silla.

ESO’s telescopes were also used in the
post-impact observations. As soon as
the comet became visible from Chile after
the impact, and for almost a week
afterwards, all major ESO telescopes —
the four Unit Telescopes of the Very
Large Telescope Array at Paranal, as well
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as the 3.6-m, 3.5-m NTT and the 2.2-m
ESO/MPG telescopes at La Silla — ob-
served how Comet 9P/ Tempel 1 reacted
to the impact. The simultaneous use of all
ESO telescopes with a total of 10 instru-
ments has an enormous potential, since it
allowed for observation of the comet at
different wavelengths in the visible and in-
frared by imaging, spectroscopy and po-
larimetry. Such multiplexing capabilities
of the instrumentation do not exist at any
other observatory in the world.

One programme was dedicated to the
study of the dusty component while
another looked into the gas. The “Explor-
ing the Dust Component” programme
used the Wide-Field Imager on the 2.2-m
ESO/MPG telescope, the EMMI and
SOFI instruments on the 3.5-m NTT, the
infrared imager TIMMI2 on the 3.6-m,

as well as NACO, FORS1 and VISIR on
the Very Large Telescope. This observ-
ing programme studied the non-volatile
components — dust and boulders - re-
leased immediately around impact time
in order to characterise the structure and
composition of the nucleus.

The second observing programme, “Ex-
ploring the Gas Component”, made use
of the UVES, FORS2 and ISAAC instru-
ments on the VLT to analyse the gas of
the cometary coma, with the aim to study
the chemical composition and isotopic
ratios of the gas around the nucleus. By
searching for differences between the
normal coma before and after, invaluable

Evolution of Comet
9P/Tempel 1 as
observed by FORS2.

information can be obtained on the pris-
tine material ejected by the impact. Know-
ing the isotopic ratio of this more pris-
tine material will provide important clues
to trace the origins of comets.

On 29 June, the astronomers met at the
ESO Chilean Headquarters in Santiago
to coordinate their action. Extensive dis-
cussions were held to prepare the ob-
serving sequences at the various tele-
scopes, to arrange for fall-back solutions
in case of problems, to set-up the data
reduction and analysis procedures to be
used and to outline the communication
paths between the two teams at Paranal
and La Silla as well as to the Deep Im-
pact project and other associated teams.

The first results of this unique campaign,
which proved very successful, have been
published, showing that the impactor did
not create a large new zone of activity
and may have failed to liberate a large
quantity of pristine material from beneath
the surface. A more detailed presentation
of the outcome of this unique campaign,
together with results obtained by the
spacecraft itself and other observatories
in the world, is scheduled for the Summer
of 2006.

The images obtained at the VLT show
that after the impact, the morphology of
Comet Tempel 1 had changed, with the
appearance of a new plume-like struc-
ture, produced by matter being ejected
with a speed of about 700 to 1000 km/h.
This structure, however, diffused away
in the following days, being more and
more diluted and less visible, the comet
resuming again the appearance it had
before the impact. Further images ob-
tained with, among others, the adaptive
optics NACO instrument, showed the
same jets that were visible prior to im-
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pact, demonstrating that the comet ac-
tivity survived widely unaffected by the
spacecraft crash.

On Melipal (UT3), VISIR took remarkable
spectra of the comet before and after
impact. Light from the Sun is heating the
dust particles surrounding the cometary
nucleus. Infrared observations measure
the thermal radiation emitted by the dust
grains and allow probing their tempera-
ture. In addition they offer valuable clues
to study the chemical composition and
the physical state of the dust in a comet.
This information helps to understand how
and where comets were formed in the
protoplanetary cloud about 4 550 million
years ago. A very preliminary analysis
showed that the flux of the thermal radia-
tion had increased by about 25 % after
the impact.

I
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The study of the gas in Comet Tempel 1,
made with UVES on Kueyen (UT2 of the
VLT), also revealed a small flux increase
in the first night following the impact.

At that time, more than 17 hours after the
impact, the ejected matter was fading
away though still measurable thanks to
the large light collecting power of the VLT.
The data accumulated during 10 nights
around the impact provided the astrono-
mers with the best ever time series of
optical spectra of a Jupiter Family comet,
with a total of more than 40 hours of ex-
posure time. This unique data set has
already allowed the astronomers to char-
acterise the normal gas activity of the
comet and also to detect, to their sur-
prise, an active region. This active region
is not related to the impact as it was also
detected in data collected in June. It
shows up about every 41 hours, the rota-
tion period of the comet nucleus deter-
mined by the Deep Impact spacecraft. Ex-
citing measurements of the detailed
chemical composition (such as the iso-
topic ratios) of the material released by

Sky lines

(b) Low resolution NTT spectrum

The low resolution spectra taken at La Silla with
EMMI on the NTT during the night from 31 May to

1 June 2005 are shown in panel b. The slit was
centred on the nucleus (see panel a for a schematic
representation). The dust scattered spectrum (reflec-
tion of the solar light on dust grains) is well visible

as the bright horizontal line in the spectrum (panel b).
Several cometary emission lines belonging to dif-
ferent species are also visible in the blue part of the
spectrum. Most of the emission lines visible in

the red part are coming from the Earth’s atmosphere
(which is glowing) and are called ‘sky lines’. The
brightest gas feature (located at 387.5 nm) is due to
the CN molecule; it has been observed early June

in great detail with UVES (panel c). The upper part

of panel ¢ displays a very small portion of the ‘raw’
(two dimensional) UVES spectrum centred on this
feature; the lower part is the ‘extracted’ (one dimen-
sional) spectrum, now clearly displaying the indivi-
dual emission lines. This spectrum represents a total
of nine hours of exposure time and will be used

to measure the ‘isotopes’ of carbon and nitrogen.

the impact as well as the one coming
from that source is being performed by
the astronomers.

Further spectropolarimetric observations
with FORS1 have confirmed the surface
of the comet to be rather evolved - as ex-
pected — but more importantly, that the
dust is not coming from beneath the sur-
face. These data constitute another
unique high-quality data set on comets.

Finally, observations with the UVES spec-
trograph found from pre-impact high-
quality, high-resolution spectra, convinc-
ing evidence for the presence of water in
Comet Tempel 1. The astronomers

have indeed detected among many other
species the light emitted at 308-316 nm
by the OH molecule, the direct decay
product of water.
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Rubble-Pile Minor Planet Sylvia and Her Twins

One of the thousands of minor planets
orbiting the Sun has been found to have
its own mini planetary system. Astrono-
mers have discovered the first triple as-
teroid system — two small asteroids orbit-
ing a larger one known since 1866 as

87 Sylvia'.

The discovery was made with Yepun (UT4)
using the NACO instrument. Via the ob-
servatory’s ‘Service Observing Mode’,
the astronomers obtained sky images of
many asteroids over a six-month period
without actually having to travel to Chile.
One of these asteroids was 87 Sylvia,
which was known to be double since
2001, from observations made with the
Keck telescope. NACO was used to
observe Sylvia on 27 occasions, over a
two-month period. On each of the im-
ages, the known small companion was
seen, allowing the scientists to precise-
ly compute its orbit. But on 12 of the im-
ages, the astronomers also found a
closer and smaller companion. 87 Sylvia
is thus not double but triple!

Because 87 Sylvia was named after Rhea
Sylvia, the mythical mother of the found-
ers of Rome, the astronomers proposed
naming the twin moons after her sons:
Romulus and Remus. The International
Astronomical Union approved the names.

" The 87th minor planet discovered, Sylvia was first
observed from the Observatory of Madras (India)
on 16 May 1866 by the Government Astrono-
mer Norman R. Pogson. It was common in the ear-
ly days to assign a name — usually feminine — from
mythology to newly found asteroids. Pogson
selected a name from the list furnished to him by
Sir John Herschel.
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Sylvia’s moons are considerably smaller
than Sylvia itself, orbiting in nearly circu-
lar orbits and in the same plane and
direction. The closest and newly discov-
ered moonlet, orbiting about 710 km
from Sylvia, is Remus, a body only 7 km

across and circling Sylvia every 33 hours.

The second, Romulus, orbits at about
1360 km in 87.6 hours and measures
about 18 km across.

Orbits of the twin moon-
lets around 87 Sylvia as
observed by NACO.

Artist’s impression
of the triple asteroid
system.

The asteroid 87 Sylvia is one of the
largest known from the asteroid main belt,
and is located about 3.5 times further
away from the Sun than the Earth, be-
tween the orbits of Mars and Jupiter. The
wealth of details provided by the NACO
images shows that 87 Sylvia is shaped
like a lumpy potato, measuring 380 x 260
x 230 km. It is spinning at a rapid rate,
once every five hours and 11 minutes.

The observations of the moonlets’ orbits
allow the astronomers to precisely cal-
culate the mass and density of Sylvia.
With a density only 20 % higher than the
density of water, it is likely composed

of water ice and rubble from a primordial
asteroid. It could be up to 60 percent
empty space and is therefore most prob-
ably a ‘rubble-pile’ asteroid. These as-
teroids are loose aggregations of rock,
presumably the result of a collision.

Two asteroids smacked into each other
and were disrupted. The new rubble-

pile asteroid formed later by accumula-
tion of large fragments while the moonlets
are probably debris left over from the
collision that were captured by the new-
ly formed asteroid and eventually settled
into orbits around it.



Star on the Run

Observations with Kueyen (UT2) have led
to the discovery of a short-lived massive
star that is moving at a very high speed
through the outer halo of the Milky Way
galaxy and into intergalactic space. This
finding could provide evidence for a
previously unknown massive black hole
in the heart of the Milky Way’s closest
neighbour, the Large Magellanic Cloud.
The star, named HE 0437-5439, was dis-
covered by the Hamburg/ESO sky sur-
vey, a project aimed at detecting quasars
but which discovered many faint blue
stars as well. A team of scientists found
what is likely to be a hot massive main-
sequence star, far out in the halo. This
came as a great surprise. Massive stars
have lifetimes of only some tens or
hundreds of million years, short lived for
astronomical standards, but the halo
does not usually host stars as young as
this. In fact, it contains the oldest stars
in the Milky Way that are more than ten
thousand million years old. Massive stars
are usually found in or near star forming
regions in the Galactic disc such as the
famous Orion Nebula: HE 0437-5439 is
indeed similar to the Trapezium stars that
make the Orion Nebula shine.

Data were obtained with the high-resolu-
tion UVES spectrograph. This allowed the
chemical composition to be measured,
which turned out to be similar to that of
the Sun, confirming that HE0437-5439 is
a young star. Its mass is eight times
larger than that of the Sun and the star is
only 30 million years old. It is almost
200000 light years away from us in the
direction of the constellation Doradus
(the Swordfish). Even more exciting was
the fact that the data indicated the star
to be receding at a velocity of 723 km/s,
or 2.6 million km/h. HE0437-5439 moves
so fast that the gravitational attraction

of the Milky Way is too small to keep it
bound to the Galaxy. Hence the hyper-
velocity star will escape into intergalactic
space.

As the star is moving so fast, it must have
been born far away from its present
position and accelerated to where we ob-
serve it today. What accelerated the

star to such a high speed? Calculations
carried out already in the late 1980s
showed that a so-called supermassive
black hole (SMBH), i.e. a black hole a
million times as massive as the Sun, or
larger, could provide the enormous ac-
celeration. If a binary star approaches the
SMBH, one star falls towards the SMBH
while its companion is ejected. The Gal-
actic Centre of the Milky Way hosts such
a black hole of about 2.5 million solar
masses, and this might have accelerated
HE0437-5439. But the necessary travel
time was found to be more than three
times the age of the star. Hence the star
is too young to have travelled all the way
from the Galactic centre to its present
location. Either the star is older than it
appears or it was born and accelerated
elsewhere.

A different clue to the origin of HE0457-
5439 comes from its position in the sky.
HEO0437-5439 is 16 degrees away from
the Large Magellanic Cloud (LMC), one of
the nearest neighbouring galaxies to the
Milky Way. This galaxy lies at a distance

of 156 000 light years. HE0457-5439 is
even more distant than the LMC and

is much closer to the LMC than to the Gal-
axy. The astronomers showed that the
star could have reached its present posi-
tion within its lifetime if it were ejected
from the centre of the LMC. This, in turn,
would provide evidence for the existence
of a SMBH in the LMC. Another expla-
nation would require the star to be the re-
sult of the merging of two stars, belong-
ing to the so-called blue stragglers class
of stars, which are older than standard
evolution models predict them to be. In-
deed, its age could then be as much as
the lifetime of a four solar mass star which
is more than six times the lifetime of an
eight solar mass star.

The astronomers propose two additional
observations to distinguish between

the two options. The abundance of cer-
tain elements in stars belonging to the
LMC is only half that of the Sun. A more
precise measurement with UVES would
indicate whether the star has a metal
abundance appropriate to LMC stars or
not. The second is to measure how much
the star moves in the transverse direc-
tion on the sky, using astrometric meas-
urements.

Star ejected from the
Large Magellanic Cloud
(artist’s view).
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Flashes Shed Light on Cosmic Clashes

Apart from the Big Bang itself, ‘Gamma-
ray bursts’ or GRBs are by far the most
powerful explosive events that are known
in the Universe.

The wealth of observations on GRBs has
revealed that they come in two differ-
ent flavours: the long (lasting more than
two seconds) and the short ones. The
difference between the two is not only in
the duration: short bursts also consist
of higher energy photons than the long
ones. One may thus infer that the phys-
ical origins of the two are different. Over
the past few years, a large international
effort has convincingly shown that long
gamma-ray bursts are linked with the ulti-
mate explosion of massive stars (‘hyper-
novae’). A key proof was provided with
the help of ESO telescopes in 2003. On
29 March 2003, NASA’s High Energy
Transient Explorer (HETE-II) satellite de-
tected a very bright gamma-ray burst.
Following identification of the ‘optical af-
terglow’ by a 40-inch telescope at the
Siding Spring Observatory (Australia), a
high-dispersion spectrum obtained with
the UVES spectrograph at the 8.2-m
VLT Kueyen telescope allowed to meas-
ure its distance to about 2 650 million
light years. This was the nearest normal
GRB ever detected and, using two other
powerful instruments at the ESO Very
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Large Telescope, the FORS1 and FORS2
multi-mode instruments, astronomers
obtained, over a period of one month,
spectra of the fading object. The astrono-
mers observed the gradual ‘emergence’
with time of a supernova-type spec-
trum, revealing the extremely violent ex-
plosion of a star. With velocities well in
excess of 30000 km/s (i.e., over 10 % of
the velocity of light), ejected material

was moving at record speed, testifying to
the enormous power of the explosion.
This set of data provided irrefutable evi-
dence of a direct connection between
the GRB and the ‘hypernova’ explosion of
a very massive, highly evolved star.

The breakthrough in our understanding of
long-duration GRBs thus came from

the discovery of their long-lived X-ray and
optical afterglows. Short duration GRBs
have however evaded optical and X-ray
detection for more than 30 years. It was
thus not possible to know in which en-
vironment they formed nor to study their
light-curve or spectrum to characterise
them. That is, until very recently.

On 29 March 2003, the NASA/ASI/
PPARC Swift satellite detected a 40-milli-
second duration gamma-ray burst. Fur-
ther observations with the X-ray detector
on board the satellite detected an X-ray

The merging scenario, animation of two neutron
stars orbiting each other and gradually being
dragged together. The end result is a gigantic ex-
plosion where two jets are emitted. If one of the
jets points toward the Earth we observe a short
gamma-ray burst.

afterglow of a short burst for the first
time. Thanks to this, its position could be
determined with an accuracy better

than 10 arcsec, allowing astronomers to
point ESO’s Very Large Telescope to-
wards it and to take images with FORS2.
The burst, named GRB 050509B, was
found to sit very close to a luminous, non-
star-forming elliptical galaxy lying 2700
million light years away (redshift 0.225)
and belonging to a cluster of galaxies.
Based on the unlikeness of a chance
alignment between GRB 050509B and
such a galaxy, it is argued that this is the
host galaxy of the burst. This, the astron-
omers explain, makes it difficult for the
hypernova model to be invoked. Indeed,
it is highly improbable to find a core-col-
lapse supernova in this galaxy.

On the other hand, the other prevailing
model, the merging of two neutron stars
in a binary, seems more likely. Such a
galaxy indeed is known to host many
tight binaries with compact stars. To be
sure that the hypernova model could

be ruled out, the astronomers performed
further observations — until three weeks
after the burst — with the FORS1 and
FORS2 instruments. With these observa-
tions, the astronomers are confident that
even the faintest supernovae would have
been detected. But none were found.
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And as sometime happens, a few months
later, the astronomers were given the
chance to study another afterglow of a
short burst. And this time in the optical. In
the night of 9 to 10 July 2005, the NASA
HETE-2 satellite detected a 70-millisec-
ond duration burst and was able, based
on the detection of X-rays, to precisely
determine its position. Thirty-three hours
after, images of this region of the sky
were obtained using the Danish 1.5-m
telescope at La Silla. The images showed
the presence of a fading source, sitting
on the edge of a galaxy, most probably
the host galaxy of the burst. This is thus
the first optical afterglow of a short
gamma-ray burst. The burst, named
GRB 050709, resides 11000 light years
from the centre of a star-forming dwarf
galaxy that is about 2000 million light
years away and is quite young — about
400 million years old. From the observa-
tions conducted until 20 days after the
burst, the astronomers can rule out the
occurrence of an energetic hypernova

as found in most long GRBs. This gives
further credit to the hypothesis that

short GRBs are the consequence of the
merging of two very compact stars.

It is striking that the two short bursts that
could finally be localised appear in quite
different environments. But more striking

was the fact that only two weeks after,

a third short gamma-ray burst afterglow
was discovered, this time from a gam-
ma-ray burst associated with a nearby el-
liptical galaxy. The low level of star for-
mation in such galaxies and the detection
of a second long-lasting flare indicate
that this gamma-ray burst is most likely
the final scream of a neutron star as it is
being devoured by a black hole.

On 24 July 2005, the NASA/ASI/PPARC
Swift satellite detected yet another short
gamma-ray burst, GRB 050724. Subse-
qguent observations, including some with
ESO’s Very Large Telescope, allowed
astronomers to precisely pinpoint the
position of the object, lying about 13000
light years away from the centre of an
elliptical galaxy that is located 3000 mil-
lion light years away (redshift 0.258).
From its characteristics, astronomers in-
fer that this galaxy contains only very

old stars. This is similar to the host galaxy
of GRB 050509B, and very different
from host galaxies of long bursts. These
observations thereby confirm that the
parent populations and consequently the
mechanisms for short and long GRBs
are different in significant ways. More-
over, the observations also show this short
burst has released between 100 and
1000 times less energy than typical long

Chandra

Images taken with the
Danish 1.5-m tele-
scope at La Silla of the
short gamma-ray burst
GRB 050709 after-
glow: on July 11 (a) and
on July 18 (b). Panel ¢
shows the difference
between panels a and b
clearly revealing the
short gamma-ray burst
visible light.

GRBs. The burst itself was followed af-
ter about 200-300 seconds by another,
less-energetic flare. It is unlikely that

this can be produced by the merger of
two neutron stars. Astronomers there-
fore conclude that the most probable
scenario for the origin of this burst is the
collision of a neutron star with a black
hole. Indeed, in the case of a merger be-
tween a neutron star and a black hole,
the neutron star may be only partially dis-
rupted in the initial plunge. The remain-
der may orbit the black hole, transferring
mass at closest approach (‘periastron’),
until the neutron star mass is reduced to
less than two tenths of the mass of the
Sun, where it expands to disruption. The
activity may thus extend over few tens
of seconds, unlike the case of a merging
between two neutron stars.

With three events having been discov-
ered in such a short time, big steps have
been made to solve the 30-year-long
mystery of the short gamma-ray burst.

(Left) VLT optical image taken on 24 July, 12 hours
after the burst, showing the position of the gamma-
ray burst GRB 050724 as measured by the Swift
X-Ray Telescope (XRT) and the Chandra X-ray satel-
lite. The blue cross is the position of the optical
afterglow. The burst positions are superimposed on
a bright red galaxy at redshift z = 0.258. (Right)
Difference between two VLT images taken on 24 and
29 July, clearly revealing the presence of the GRB.
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Star Death Beacon at the Edge of the Universe

Observation with ISAAC
of GRB 050904 about
one day after its discov-
ery with the Swift sat-
ellite (left), and four days
after (right), in the near-
infrared J-band.

New discoveries have also been made as  worldwide tried to identify the source by [talian astronomers used Antu (UT1) to
far as long gamma-ray bursts are con- searching for the afterglow in the visible observe the object in the near-infrared
cerned. Indeed astronomers have ob- and/or near-infrared, and study it. First with ISAAC and in the visible with FORS2.
served the afterglow of a GRB that isthe  observations by American astronomers Observations were done between 24.7
farthest known ever. With a measured with the Palomar Robotic 60-inch Tele- and 26 hours after the burst. The after-
redshift of 6.3, the light from this very re- scope failed to find the source. This sets glow was detected in all five bands in
mote astronomical source has taken a very stringent limit: in the visible, the which they observed (the visible /- and
12700 million years to reach us. Itis thus  afterglow should thus be at least a million  z-bands, and the near-infrared J, H,
seen when the Universe was less than times fainter than the faintest object that and K-bands). By comparing the bright-
900 million years old, or less than seven can be seen with the unaided eye (magni- ness of the source in the various bands,
percent its present age. This means that tude 21). But observations by another the astronomers could deduce its red-
it is among the intrinsically most luminous  team of American astronomers detected shift and, hence, its distance. The value
GRB ever observed. the source in the near-infrared J-band derived has since then been confirmed
with a magnitude 17.5, i.e. at least 25 by spectroscopic observations made
This discovery not only sets a new astro-  times brighter than in the visible. This was by another team using the Subaru tele-
nomical record, it is also fundamental indicative of the fact that the object scope.
to the understanding of the very young must either be very far away or hidden
Universe. Being such powerful emitters, beyond a large quantity of obscuring 18 11T
these GRBs serve as useful beacons, dust. Further observations indicated that - J " K5
enabling the study of the physical condi- the latter explanation did not hold and oo ) 3
tions that prevailed in the early Universe. that GRB 050904 must lie at a distance [ o T =
Indeed, since GRBs are so luminous, larger than 12 500 million light years. It o 20 - i =X il
they have the potential to outshine the would thus be the farthest gamma-ray S : :
most distant known galaxies and may burst ever detected. < L .|
thus probe the Universe at higher red- g ool i
shifts than currently known. And because s} L d
<
gamma-ray bursts are thought to be L 4
associated with the catastrophic death of F -
very massive stars that collapse into 24 - -
black holes, the existence of such objects L 5 ; | . bl

so early in the life of the Universe pro-
vide astronomers with important informa-
tion to better understand its evolution.

5000 10000 15000 20000 25000
Wavelength (A)

Magnitude of

GRB 050904 was first detected on 4 Sep- the gamma-ray burst
tember 2005, by the NASA/ASI/PPARC GRB 050004 as

. . \ ) observed with FORS2
Swift satellite. Immediately after this and ISAAC in
detection, astronomers in observatories the various filters.
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Black Hole in Search of a Home

Do orphan supermassive black holes ex-
ist? An international team of astrono-
mers used two of the most powerful as-
tronomical facilities available, the ESO
Very Large Telescope and the Hubble
Space Telescope, to conduct a detailed
study of 20 low redshift quasars. For

19 of them, they found, as expected, that
these super-massive black holes are sur-
rounded by a host galaxy. But when they
studied the bright quasar HE0450-2958,
located some 5000 million light years
away, they couldn’t find evidence for an
encircling galaxy. This, the astronomers
suggest, may indicate a rare case of

a collision between a seemingly normal
spiral galaxy and a much more exotic
object harbouring a very massive black
hole.

With masses up to hundreds of millions
that of the Sun, ‘super-massive’ black
holes are most tantalising. Hiding in the
centre of most large galaxies, including
our own Milky Way, they sometimes man-
ifest themselves by devouring matter
from their surroundings. Shining up to the
largest distances, they are then called
‘quasars’ or ‘QS0Os’ (for ‘quasi-stellar ob-
jects’), as they had initially been confused
with stars. Decades of observations of
quasars have suggested that they are al-
ways associated with massive host gal-
axies. However, observing the host gal-
axy of a quasar is a challenging work,
because the quasar is radiating so ener-
getically that its host galaxy is hard to
detect in the QSO’s glare.

To overcome this problem, astronomers
have devised a new and highly efficient
strategy. Using ESQO’s VLT for spectros-
copy and HST for imagery, they observed
their quasars simultaneously with a ref-
erence star. This allowed them to meas-
ure in the best way the shape of the qua-
sar point source on spectra and images,
and further to separate the quasar light
from the other contributions, i.e. from the
underlying galaxy itself. This very power-
ful image and spectra sharpening method
(‘MCS deconvolution’) was applied in or-
der to detect the finest details of the host
galaxy. The astronomers could detect a
host galaxy for all but one of the quasars
they studied. No stellar environment was
found for HE0450-2958, suggesting that
if any host galaxy exists, it must either
have a luminosity at least six times fainter

than expected a priori from the observed
quasar luminosity, or a radius smaller
than about 300 light years. Typical radii
for quasar host galaxies range between
6000 and 50000 light years, i.e. they
are at least 20 to 170 times larger. With
the data the astronomers managed to
secure with the VLT and the HST, they
would have been able to detect a normal
host galaxy. They therefore conclude
that this bright quasar is not surrounded
by a massive galaxy.

Instead, just next to the quasar the as-
tronomers detected a bright cloud of
about 2500 light years in size. The VLT
observations show this cloud to be
composed of gas ionised by the intense
radiation coming from the quasar. It

is probably the gas of this cloud which is
feeding the supermassive black hole,
allowing it to become a quasar. A strongly
perturbed galaxy, showing all signs of

a recent collision, is also seen on the HST
images two arcseconds away (corre-
sponding to about 50000 light years),
with the VLT spectra showing it to be
presently in a state where it forms stars at
a frantic rate.

The absence of a massive host galaxy,
combined with the existence of the
gas cloud and the star-forming galaxy,
lead the astronomers to believe that
they have uncovered an exotic quasar.
There is little doubt that a burst in the
formation of stars in the companion
galaxy and the quasar itself have been
ignited by a collision that must have
taken place about 100 million years ago.
What happened to the putative quasar
host remains unknown.

HE0450-2958 constitutes a challeng-

ing case of interpretation. The astrono-
mers propose several possible ex-
planations, that will need to be further
investigated and confronted. Has the
host galaxy been completely disrupted as
a result of the collision? It is hard to
imagine how that could happen. Has an
isolated black hole captured gas while
crossing the disc of a spiral galaxy? This
would require very special conditions

and would probably not have caused
such a tremendous perturbation as is ob-
served in the neighbouring galaxy.
Another intriguing hypothesis is that the
galaxy harbouring the black hole was
almost exclusively made of dark matter.
Whatever the solution of this riddle, the
strong observable fact is that the quasar
host galaxy, if any, is much too faint.

The quasar HE0450-
2958 as seen by the
HST (left) and after ap-
plying an efficient im-
age sharpening method
(right).
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Rebuilding Spiral Galaxies

How and when did galaxies form? How
and when did stars form in these island
universes? These questions are still pos-
ing a considerable challenge to present-
day astronomers. Front-line observational
results obtained with a fleet of ground-
and space-based telescopes by an inter-
national team of astronomers provide
new insights into these fundamental is-
sues.

For this, they embarked on an ambitious
long-term study at various wavelengths
of 195 galaxies with a redshift, that

is the fraction by which the lines in the
spectrum of an object are shifted to-
wards longer wavelengths, greater than
0.4. These galaxies, thus located more
than 4 000 million light years away, were
studied using the VLT, as well as the
NASA/ESA Hubble Space Telescope, the
ESA Infrared Space Observatory satellite
and the NRAO Very Large Array. Ob-
servations were performed on Antu (UT1)
and Kueyen (UT2) over a two-year period
using the instruments FORS1 and FORS2
in the visible and ISAAC in the infrared.

From their extensive data set, the astron-
omers could draw a number of important
conclusions. First, based on the near-
infrared luminosities of the galaxies, they
infer that most of the galaxies they stud-
ied contain between 30000 million and
300000 million times the mass of the Sun
in the form of stars. This is roughly a fac-
tor 0.2 to 2 the amount of mass locked in
stars in our own Milky Way. Second, they
discovered that contrary to the local Uni-
verse where so-called Luminous Infrared
Galaxies (LIRGs) are very rare objects, at
a redshift from 0.4 to 1, that is, 4000 to
8000 million years ago, roughly one sixth
of bright galaxies were LIRGs.

Because this peculiar class of galaxies is
believed to be going through a very ac-
tive phase of star formation, with a doubl-
ing of the stellar mass occurring in less
than 1000 million years, the existence of
such a large fraction of these LIRGs

in the past Universe has important con-
sequences on the total stellar formation
rate: during the time span from rough-

ly 8000 million to 4 000 million years ago,
intermediate mass galaxies converted
about half of their total gas mass into
stars.
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The spiral rebuilding
scenario.
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A further result could be secured using
the spectra obtained with the VLT: the as-
tronomers measured the chemical abun-
dances in several of the observed gal-
axies. They find that galaxies with large
redshifts show oxygen abundances twice
lower than present-day spirals. As it is
stars which produce oxygen in a galaxy,
this again gives support to the fact that
these galaxies have been actively forming
stars in the period between 8 000 and
4000 million years ago. And because it is
believed that galaxy collisions and merg-
ers play an important role in triggering
such phases of enhanced star-forming
activity, these observations indicate that
galaxy merging still occurred frequently
less than 8 000 million years ago.

The story revealed by these observa-
tions is in agreement with the so-called
‘hierarchical merging of galaxies’ sce-
nario, present in the literature for about
20 years. According to this model,

small galaxies merge to build larger ones.
In the normal scenario, it was usually
assumed that galaxy merging almost
ceased 8000 million years ago. The new
complete set of VLT observations show
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that this is far from being the case. In the
following 4 000 million years, galaxies
still merged to form the large spirals we
observe in the local Universe.

To account for all these properties, the
astronomers thus devised a new galaxy
formation scenario, comprising three
major phases: a merger event, a compact
galaxy phase and a ‘growth of the disc’
phase. Because of the unique aspects of
this scenario, where big galaxies get

first disrupted by a major collision to be
born again later as a present-day spi-

ral galaxy, the astronomers rather logical-
ly dubbed their evolutionary sequence,
the ‘spiral galaxy rebuilding’. Although
being at odds with standard views which
assert that galaxy mergers produce el-
liptical galaxies instead of spiral ones, the
astronomers stress that their scenario

is consistent with the observed fractions
of the different types of galaxies and

can account for all the observations. The
new scenario can indeed account for

the formation of about three quarters of
the present-day spiral galaxies, those
with a massive central bulge. It would ap-
ply for example to the Andromeda galaxy
but not to our own Milky Way. It seems
that our Galaxy somehow escaped major
collisions in the last thousands of millions
of years. Further observations, in par-
ticular with the FLAMES instrument, will
show whether spiral galaxies are indeed
relatively recent born-again systems cre-
ated from major merger events.



A Cosmic Baby Boom

It is one of the major goals of observa-
tional cosmology to trace the way galax-
ies formed and evolved and to com-
pare it to predictions from theoretical
models. It is therefore essential to know
as precisely as possible how many
galaxies were present in the Universe at
different epochs. This is easier to say
than to do. Indeed, if counting galaxies
from deep astronomical images is re-
latively straightforward, measuring their
distance — hence, the epoch in the his-
tory of the Universe where we see them —
is much more difficult. This requires tak-
ing a spectrum of the galaxy and meas-
uring its redshift. However, for the faintest
galaxies — that are most likely the far-
thest and hence the oldest — this requires
a lot of observing time on the largest
telescopes. Until now, astronomers had
thus to first carefully select the candidate
high-redshift galaxies, in order to min-
imise the time spent on measuring the
distance. But it seems that astronomers
were too careful in doing so, and hence
had a wrong picture of the population

of galaxies. It would be better to ‘simply’
observe in a given patch of the sky all
galaxies brighter than a given limit. But
looking at one object at a time would
make such a study impossible. To take
up the challenge, a team of astronomers
used VIMOS, which is able to observe
up to 1000 (faint) objects simultaneously.
In one exposure, redshifts, hence dis-
tances, of many objects can be meas-
ured. The possibility to observe two gal-
axies at once would be equivalent to
using two VLT Unit Telescopes simulta-

neously. VIMOS thus effectively multiplies
the efficiency of the VLT hundreds of
times. This makes it possible to complete
in a few hours observations that would
have taken months only a few years ago.
With capabilities up to ten times more
productive than competing instruments,
VIMOS offers the possibility for the

first time to conduct an unbiased census
of the distant Universe.

The VIMOS VLT Deep Survey (VVDS)
aims to measure in some selected
patches of the sky the redshift of all gal-
axies brighter than magnitude 24 in the
red, that is, galaxies that are up to 16 mil-
lion fainter than what the unaided eye
can see. In a total sample of about 8 000
galaxies selected only on the basis of
their observed brightness, almost 1000
bright and vigorously star forming galax-
ies were discovered at an epoch 1500 to
4500 million years after the Big Bang
(redshift between 1.4 and 5). To the as-
tronomers’ surprise, this is two to six
times higher than had been found previ-
ously. These galaxies had been missed
because previous surveys had selected
objects in a much more restrictive man-
ner to accommodate the much lower mul-
tiplex capability of the previous genera-
tion of instruments.

While observations and models have
consistently indicated that the Universe
had not yet formed many stars in the first
thousand million years of cosmic time,
the discovery made by the scientists calls
for a significant change in this picture.

The average spectrum
of distant galaxies.
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Combining the spectra of all the galax-
ies in a given redshift range (i.e. belong-
ing to the same epoch), the astrono-
mers could estimate the amount of stars
formed in these galaxies. They find that
the galaxies in the young Universe trans-
form into stars between 10 and 100 times
the mass of our Sun in a year. This dis-
covery implies that galaxies formed many
more stars early in the life of the Universe
than had previously been thought. These
observations therefore demand a pro-
found reassessment of our theories of the
formation and evolution of galaxies in a
changing Universe. It now remains for as-
tronomers to explain how one can create
such a large population of galaxies,
producing more stars than previously as-
sumed, at a time when the Universe

was about 10-20 % of its current age.

Feeding the Monster

Located at a distance of about 45 million light
years in the southern constellation Fornax
(the Furnace), NGC 1097 is a relatively bright,
barred spiral galaxy seen face-on. NGC 1097
is a very moderate example of an Active
Galactic Nucleus (AGN), whose emission is
thought to arise from matter (gas and stars)
falling into oblivion in a central black hole.
However, NGC 1097 possesses a compara-
tively faint nucleus, and the black hole in its
centre must be on a very strict ‘diet”: only

a small amount of gas and stars is apparently

being swallowed by the black hole at any
given moment. Astronomers have been trying
to understand for a long time how the matter
is ‘gulped’ down towards the black hole.
Watching the feeding process directly requires
very high spatial resolution at the centre of
galaxies. Thus, astronomers obtained images
of NGC 1097 with the adaptive optics

NACO instrument. These new images probe
the presence and extent of material in the
very proximity of the nucleus, disclosing with
unprecedented detail a complex central net-
work of filamentary structure spiralling down
to the centre of the galaxy. The resolution
achieved with the images is about 0.15 arc-
second, corresponding to about 30 light years
across. For comparison, this is only eight
times the distance between the Sun and its
nearest star, Proxima Centauri.
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La Silla Paranal Observatory

The beginning of the year saw the mer-
ger of the two ESO observatories in Chile.
The La Silla observatory that operated
the eponymous site as well as the APEX
project at Chajnantor, and the Paranal
observatory hosting the VLT and VLTI
were merged into a single managerial and
operational entity known as the La Silla
Paranal Observatory.

The merger process had been in prepa-
ration for much of 2004. In January 2005
we formalised the merger and much

of the merging activity took place over
the year. A single maintenance depart-
ment now supports the two main sites of
the observatory, and logistics and IT

are also cross-site operations. Separate
but closely collaborating engineering
and science operations departments ex-
ist at the two main sites.

One of the achievements of the merged
observatory has been the extensive re-
coating work undertaken during the past
year. All four primary mirrors of the Unit
Telescopes of the VLT as well as the pri-
maries of the NTT, 3.6-m and 2.2-m tele-
scopes were recoated in 2005 in an ef-
fort by a team staffed from both La Silla
and Paranal.

In addition to the ESO operation of the
NTT, the 3.6-m and the 2.2-m tele-
scopes, La Silla provides the European
Astronomical community with an ex-
cellent infrastructure for more specific as-
tronomical experiments. The Swiss

1.2-m, the Danish 1.54-m and the lItalian
REM telescopes are all supported on

La Silla and a number of visitor instrumen-
tation programmes are ongoing.

New Instruments

On Paranal, all four 8.2-m telescopes are
in routine operation with an impres-

sive suite of instrumentation. In 2005, two
new instruments, VISIR and SINFONI,
were added to FORST, ISAAC, FORS2,
UVES, NACO, FLAMES, VIMOS.
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SINFONI is an adaptive optics assisted
integral field near-infrared spectrograph
that has already been used to great ef-
fect in the study of the flaring black hole
in the Centre of the Galaxy and many
other studies. With the addition of SIN-
FONI to VIMOS and FLAMES, Paranal
has now integral field units deployed on
three 8.2-m telescopes, covering the
optical both in low and high resolution
and the near-infrared in intermediate re-
solution.

VISIR extends the reach of the VLT to the
mid-infrared (longwards of 10 microns).
Exciting results from VISIR are in the
pipeline but, already in 2005, VISIR ob-
servations have been able to support
space-based measurements by exploit-
ing the higher resolution delivered by

the VLT optics.

Recoating of the primary
mirror of Antu (UT1).

End-to-End Operations

The arrival of VISIR and SINFONI brings
the total number of currently operat-

ing instruments on the La Silla Paranal
Observatory to 19, covering the optical,
near-infrared, and mid-infrared wave-
length domain: nine are at the VLT, two
on VLTI, and eight in La Silla. All instru-
ments at Paranal and some at La Silla are
operated in a mixture of service and
classical (‘visitor’) observing. In service
observing mode the description of

the observations is communicated to the
observatory by the user via the User
Support Department in Garching and the
data are returned to the user after quality
control is performed in the Data Flow
Operations Department also at the ESO
headquarters. Service Mode has con-
tinued to be the most requested observ-
ing mode at the VLT, demonstrating the
appreciation by the community of the ad-
vantages that this mode has for many
types of projects. The time requested in
Service Mode at the VLT/VLTI exceeded
that in Visitor Mode by a factor of 2.15
during 2005 (Periods 75 and 76). This led
to a total of over 850 Service Mode

runs being supported by the User Sup-
port Department at the VLT, VLTI, and
ESO/MPG 2.2-m telescope during 2005.

All aspects of the ESO end-to-end sci-
ence operations system are critically re-
liant on database technology. To this



end, we operate several enterprise-class
database servers in Germany and Chile
in a coordinated fashion. During 2005,
the operational databases grew by 35 %,
resulting from an increase in Phase 1

and 2 information stored and an increase
in the amount of data received from

the La Silla Paranal Observatory. In 2005,
1165843 header files were replicated
from Paranal, that is 3194 per night, with
an average size of 6.3 MBytes. In addi-
tion, two database tables have exceeded
the 10 000 000 row milestone. In total, the
Primary Database server has 28 tables
that exceed 1000000 rows. ESQO’s ex-
cellence in this area was internationally
recognised by a 21st Century Achieve-
ment Award in the Science Category

of the Computerworld Honors Program,
established by this well-known US mag-
azine.

Operationally the observatory has had an
excellent year with science availability at
90 % of the total time; weather downtime
(as a percentage of the science time)

for Paranal was around the 10 % level and
technical time for the La Silla and Paranal
telescopes at or below the 3 % mark.
The winter on La Silla and the observato-
ries close to the town of La Serena was
the worst on record and much observ-
ing time was lost. In spite of this, for the
whole of 2005, weather downtime for

La Silla was below 20 %, a number that
maintains the site’s status as one of the
very best.

The Coming of Age of the VLTI

The year 2005 saw the completion of
three important milestones in the 1.8-m
Auxiliary Telescopes (AT) project. First
fringes with the VINCI test instrument
were achieved only a few days after align-
ing AT2 and several weeks before its

full commissioning programme was com-
pleted. This milestone was a critical

step before the ATs could be offered to
the community in the call for proposals
for Period 76. In fact, obtaining first
fringes proved to be even simpler than
acquiring a first star with a new tele-
scope; after only a few minutes scanning
with the delay lines, fringes were de-
tected less than 2 mm from the predicted
position. A few days later the exercise
was successfully repeated with MIDI,
which saw first AT fringes on 7 February.
Thus, AT1 and AT2 have been in regu-
lar science operations from October 2005
(Period 76).

With these new additions it has been
possible to start operating the VLTI Sub-
Array (VISA) and take advantage of

the interferometer infrastructure at times
when the 8.2-m telescopes of the VLT
are busy performing standalone observa-
tions. This is another milestone for the
observatory, as yet another of the ambi-
tious goals set out years ago for ESO has
been reached. All 30 docking stations
are fully equipped to accept the Auxiliary

At a ceremony in Washington on 6 June a
team from DMD received the Computer-
world 21st Century Achievement Award for
Science on behalf of ESO. Seen here are
Drs Preben Grosbel, Michele Péron, Peter
Quinn (Head of the ESO Data Management
Division) and David Silva with the prestig-
ious prize.

The Data Flow System

Tools have been developed for support-
ing the preparation and the execution
of survey programmes. Among them is
ORANG, a tool for ranking a large pool
of Observations Blocks, taking into ac-
count parameters such as target visibil-
ity, priority of the observation, time con-
straints and all other user-provided con-
straints (moon distance, seeing). This
application will ease operations of not
only VST and VISTA but of all ESO tele-
scopes. The User Portal project, to be
deployed in 2006, will provide the user
community with one registration system
for all services provided by the observ-
atory (Phase 1, Phase 2, Archive). Each
user will have one or more role (Pl, OPC
member, USD astronomer, etc.) and will
obtain access to the services through a
single entry point.

Efforts have also been concentrated on
the design and the implementation

of the software components required

to support the high data rates that will
be generated by forthcoming instru-
ments such as OmegaCAM and VISTA.
This includes an upgrade of the archiv-
ing system and a system for distributing
and parallelising the pipeline data reduc-
tion tasks on clusters of PCs.

The SINFONI pipeline was made avail-
able to the community. At the beginning
of 2006 it will be followed by the ISAAC
and GIRAFFE pipelines. The AMBER
pipeline was installed at Paranal and
evaluated during the commissioning run
of July 2005. This version was released
for the start of operations in P76. The
AMBER pipeline supports the two- and
three-telescope modes for AMBER
K-Band observations. It provides meas-
urements of the photometric flux and
atmospheric piston, as well as fringe
visibilities and signal-to-noise ratio over
the spectral channels.

The software packages for reducing
OmegaCAM and CRIRES are being
prepared and a first release will be ready
when those instruments go on the sky.
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Telescopes which can move from one
location on the deck to another ‘under
their own steam’.

AT3 arrived on Paranal in August and
saw First Light on 1 November. It subse-
quently went through a successful com-
missioning period and was handed over
to Paranal observatory in December.

The performance of the three fully com-
missioned ATs in terms of image quality,
pointing and tracking accuracy, optical
path length stability, and repeatability of
the telescope positioning after relocation,
is truly excellent. The fourth AT is ex-
pected to be delivered in Europe in mid-
2006, such that by end 2006, all four
ATs should be up and running on Paranal.

Observations with the first generation
VLTI instruments, MIDI and AMBER, have
continued in 2005. MIDI has reached

a mature level and is being routinely used
in various modes and spectral disper-
sions both on the 8.2-m UTs and the
1.8-m ATs, although the analysis of MIDI
AT data has proven to be significantly
more challenging than the UT data as
the Variable Curvature Mirrors (VCM) of
the delay lines are still not operational.
AMBER started open time observations
in October 2005, albeit currently on a lim-
ited number of modes and with con-
servative sensitivity limits, while commis-
sioning activities continue. These should
be completed in 2006. Over 70 proposals
(about 12 % of all Paranal proposals)
were received for observations with MIDI
and AMBER in Period 77, a very encour-
aging sign of interest from the community.

With the installation in early 2005 of
MACAO on UTH1, all four 8.2-m telescopes
are now equipped with Coudé adaptive
optics feeds for VLTI. This brings the total
adaptive optics systems, the technology
that corrects for the effects of the atmos-
phere on the image quality of a tele-
scope, on Paranal to six (including NACO
and SINFONI) with one more to be deliv-
ered with CRIRES in early 2006.
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Looking at the Future

PRIMA, the Phase-Referenced Imaging
and Micro-arcsecond Astrometry facili-
ty of the VLTI, is entering the critical
phase of extensive testing in Europe for
most of its sub-systems. The goal is to
have PRIMA ready for installation at
Paranal in the second half of 2007. PRIMA
has three main scientific goals: to en-
hance the VLTI capabilities by increasing
its limiting magnitude; to make high reso-
lution images of the close environments
of stars and extragalactic objects; and to
do relative astrometry of stars with un-
precedented precision. A consortium of
astronomical institutes formed by the
Observatoire de Geneéve, Leiden Univer-
sity, and the Max-Planck-Institut fir
Astronomie in Heidelberg, is currently de-
signing the differential delay lines, neces-
sary to track the two stars of PRIMA as
the Earth rotates, as well as developing
the software systems required to operate
the facility and analyse the data.

In preparation for the installation of PRIMA
on the VLTI we decided in early 2005
that a significant effort would be made by
the observatory to conclude some out-
standing commissioning activities and to
stabilise the operation of the interferom-
eter. Much work has gone into improving
the maintainability of the alignment of

the delay lines. A good understanding of
the causes of the gradual misalignment
has been developed and a procedure

The VLT Auxiliary Tele-
scopes 1and 2 have
been in regular science
operations from Octo-
ber 2005.

and toolset for managing the delay lines
has been established. The first delay

lines to have this system integrated into
them are now under supervision and

we expect the other delay lines to also be
included into the same maintenance
scheme in 2006. The good alignment sta-
bility has permitted the activation of the
Variable Curvature Mirrors (VCM) mount-
ed on the delay lines. The VCMs per-

mit the delay line optics to control the po-
sition of the pupil in the longitudinal
direction and as such allow the full field of
view of the Auxiliary Telescopes to be
sampled in the laboratory. It is expected
that the VCMs will be fully operational
during 2006, further improving the sensi-
tivity of the VLTI and VISA. Quite some
effort has gone into studying the beam
stability within the laboratory to improve
the injection of light into the interfero-
metric instrumentation and a number of
modifications were tested to good effect
during 2005. The deployment in 2005

of IRIS has improved the acquisition of
targets for the VLTI and, with recent mod-
ifications, also the beam stability. IRIS
provides the VLTI with fast beam steering
capabilities driven from the laboratory.

In the area of vibrations that introduce
non-atmospheric variations in the optical
path difference, significant progress has
been made in identifying the sources and
transmission mechanisms. In 2005 pre-
paratory work was undertaken to isolate
or eliminate the sources of vibrations




In the VLTI control room.

but much work lies ahead. This improve-
ment initiative on the interferometer is ex-
pected to continue in 2006 and early
2007 with the aim that the deployment of
PRIMA is as rapid and effective as pos-
sible.

Although MIDI and AMBER are still in
their early scientific production, prepa-
rations are already well under way for the
second generation of VLTI instruments,
targeted at deploying these instruments
on Paranal in about five years time. A
workshop partially devoted to scientific
results from the VLTI and other interfer-
ometers, and partly to exploring technical
concepts for new instruments, was held
in Garching in April 2005. A total of nine
instrumental concepts were presented

of which four, MATISSE (combining four
beams in the mid-infrared), VITRUV and
BOBCAT (combining four to eight beams
in the near-infrared), and GRAVITY (a
near-infrared instrument specialised in
high-sensitivity, high-accuracy narrow
angle astrometry) were presented to STC
in October as candidates for Phase A
studies. Following recommendation by
STC, formal proposals for Phase A
studies were solicited from the consortia
to be presented in January 2006, and
completed in about one year’s time. Also,
a proposal by the European Space Agen-
cy was received to build a nulling-inter-
ferometer called GENIE to serve as a
proof of concept for the Darwin mission.

Visitor Instrument

The installation of the Laser Guide Star
Facility (LGSF) on the fourth Unit Tele-
scope of the VLT started during 2005 and
the First Light is eagerly awaited in early
2006. With a bright artificial star it is ex-
pected that adaptive optics will no longer
be limited to areas of the sky close to a
bright star. Both SINFONI and NACO are
equipped to take advantage of the LGSF.
With its infrared wavefront sensor that
allows probing into obscured regions like
the Galactic Centre, the VLT with NACO
already had an advantage, and the LGSF
will boost even further the observatory.

In addition to the diverse and powerful
common user instrumentation deployed
on the VLT, provision has been made

for innovative visitor instrumentation to be
deployed. ULTRACAM, a fast readout
three-channel photometer built by a con-
sortium of UK institutes, was the first
visitor instrument to come to the VLT. Two
very successful runs at Melipal (UT3)

are expected to give rise to a number of
exciting results and publications.

In the past years much attention has
been paid to gamma-ray bursts in the as-
tronomical community. ESO facilities
have contributed much to the knowledge
of these extremely energetic events.

In 2005 we put the Rapid Reaction mode
of the VLT into operation, providing the
ESO community with the ability to interrupt

Calibrations

To monitor and calibrate both the per-
formance of each of the ESO La Silla
Paranal Observatory instruments

and the quality of the data they deliver,
we execute dedicated calibration plans.
These systematic and regular meas-
urements further aid in the calibration of
data from science programmes, at least
to specified levels of accuracy.

The DFO Quality Control (QC) group
works closely with the Paranal Science
Operations (PSO) department to as-
sure that VLT/VLTI instruments are
always performing within expected and
published ranges. Except for a few

very specific cases, all instrument per-
formance information generated for
PSO on a daily basis is available via the
QC Web pages. Raw calibration data
are processed into master calibration
products that are used not only to moni-
tor instrument performance but also

to process science data. These master
calibration products are stored in

the ESO archive and are available to the
community at large.

For Service Mode users, the QC group
provides two additional services. First,
Service Mode science data are pro-
cessed into science products using
standard pipelines. Second, QC creates
data packages that include all raw data,
resultant products, and associated
information for each and every Service
Mode observing run. These packages
are stored on DVDs and shipped to us-
ers by the DFO SAO group.

During 2005, QC processed 365600 raw
frames (an increase of 8.3 % relative to
2004), produced 306 000 data products
(science and calibration, +29 %) and
created 900 Service Mode packages
(+35 %). The increase in data volume is
due both to the three new Paranal in-
struments that came into operation dur-
ing the year (SINFONI and VISIR at the
VLT, and AMBER at VLTI) and to a gen-
eral increase in the demand for Service
Mode from the VLT/VLTI community.
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ongoing observations and automatically
slew the telescope to an exciting new
target. This mode is offered on an ever-
increasing number of instruments. On

La Silla the REM 60-cm telescope is used
by a consortium led by the Osservato-

rio Astronomico di Brera to provide rapid
photometric and positional information

of GRB candidates. In addition, the 2.2-m
telescope on La Silla is being prepared
for the installation of GROND, an instru-
ment built by the Max-Planck-Institut

fuir extraterrestrische Physik to follow-up
gamma-ray bursts.

On La Silla work has been ongoing to
commission a high efficiency fibre for the
HARPS instrument on the 3.6-m tele-
scope. HARPS is already one of the most
prolific planet finding instruments and
with this new facility it is expected to fur-
ther improve the throughput already
much enhanced in the past year with the
3.6-m secondary unit upgrade. This work
has been undertaken at the excellent
workshop on La Silla, which forms an in-
tegral part of the operation of the merged
observatory. Another significant event in
2005 has been the deployment of the
second generation of technical CCDs on
La Silla, leading the way for their imple-
mentation on Paranal. Technical CCDs
are used to guide the telescopes, analyse
the aberrations for the active optics

The major telescopes at
La Silla.
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system, view the targets on spectrograph
slits, align the acquisition bundles for
FLAMES, determine the seeing at the
DIMMs, and other tasks. As such, it
has been critical to maintain these sys-
tems at their best performance. The

La Silla workshop and detector special-
ists, together with staff from Paranal,
supported the large technology division
effort to build a backwards compatible
modern system.

VST, VISTA and APEX

The two wide-field telescopes scheduled
to come to Paranal in 2006 are making
progress in the construction phase. The
2.6-m optical VLT Survey Telescope is
under construction in Naples by the Os-
servatorio di Capodimonte where sub-
system testing has started. It is eagerly
awaited in its enclosure at Paranal. The
VISTA project office, based at the UKATC
in Edinburgh, is constructing, on behalf
of PPARC, the 4.2-m infrared survey tele-
scope VISTA that forms part of the in-
kind UK entrance contribution to ESO.
Work on the enclosure and support build-
ings at the observatory was almost com-
pleted in 2005. The telescope construc-
tion is much advanced and early training
of ESO maintenance staff has started.
The optics for both telescopes are in the

polishing stage and it is expected that
they will be delivered to Paranal in the
first half of 2006.

Another milestone was reached in 2005
with the start of routine operations at the
third site of the observatory. The La Silla
Paranal Observatory also provides

the staff and operational support for the
Atacama Pathfinder Experiment (APEX).
APEX is a collaborative project between
ESO, the Max-Planck-Institut fur Radio-
astronomie and the Onsala Space Obser-
vatory (OS0O). A modified ALMA prototype
antenna, equipped with Nasmyth foci

in addition to the normal Cassegrain, is
situated at the edge of the ALMA high
site at Chajnantor. The excellent surface
accuracy of the antenna permits opera-
tions in the terahertz regime. A base-
camp from where the telescope can be
operated via a radio-link has been con-
structed in the community of Sequitor
(within the village of San Pedro de Ata-
cama), in harmony with its surroundings.
The facility was inaugurated in Septem-
ber 2005, during an event attended by
representatives from all partners and the
Chilean government and academia.

Science verification observations with
APEX had started in the months before
the official inauguration using the APEX2a
receiver from OSO and the FLASH PI
instrument from the Max-Planck-Institut
fur Radioastronomie. In 20086, it is ex-
pected that the bolometer array LABOCA
and other receivers, as well as a wob-
bling secondary, will be added to the
complement of instrumentation available
to the scientific community. Already the
first indications are that the Chajnantor
site is exceptional and that, indeed, APEX
will be an excellent pathfinder for ALMA.

Right: Spiral galaxy
Messier 83 seen with
FORS on the VLT.

Following page: APEX
started science verifi-
cation observations on
its 5100-m high site at
Chajnantor.















Atacama Large Millimeter Array

The year 2005 was certainly a year of
critical importance to the ALMA Project —
‘the’ year in which the baseline project
has been redefined. The birth of ALMA
dates back to the end of the last century.
Various ideas and concepts had been
independently developed by scientists all
over the world. Large array radio tele-
scopes were studied by astronomers in
Europe, North America and Japan and
different possible observatories had been
discussed. After thorough investigations,
it became obvious that each of the am-
bitious projects could hardly be realised
by an individual scientific community.
Consequently, an agreement was signed
in the year 2002 by the North American
scientific community, represented through
the US National Science Foundation
(NSF), and the European scientific com-
munity, represented through ESO, to
construct the Atacama Large Millimeter
Array (ALMA). The initial ALMA project
planned to install and operate 64 high-
precision radio telescopes of 12-m
diameter each on the Altiplano of Chaj-
nantor, near San Pedro de Atacama

in Chile, at an altitude of 5000 metres.

Following years of detailed design studies
and prototype research, it became evi-
dent that this project could not be real-
ised within the available funds foreseen at
the time of signing the agreement be-
tween the partners in North America and
Europe. Therefore the management and
scientists involved in ALMA were charged
with developing a new configuration of
the project within acceptable cost, while
still maintaining the prime scientific objec-
tives.

Successful prototyping of key compo-
nents of the receivers over the last years
was an important element in allowing a
reduction of the number of antennas from
64 to 50 without compromising signifi-
cantly the performance of the original
baseline project. During the year 2005, in-
depth studies and large efforts were
made to define the ‘rebaselined” ALMA
project. Independent review committees,
focusing on the technical performance
and on the cost of the project, confirmed
the scientific importance of the modi-

fied ALMA project based on the new af-
fordable costs. By the end of 2005 the
rebaselined project and the new budget
were approved by the ESO Council. The

North American partners are expecting
approval from their funding agency (NSF)
within the first half of 2006.

In parallel, Japanese scientists, through
the National Astronomical Observatory
Japan (NAOJ), have continued to work
out details to define and formulate their
participation in the ALMA project. Discus-
sions on the partnership in the rebase-
lined ALMA are progressing well. The Eu-
ropean and North American partners

in ALMA spent considerable amounts of
time in reviewing various subsystems,

in particular correlator, receivers and an-
tennas. Details of the partnerships are
expected to be defined soon, such that
an official agreement could be signed
during the first half of the year 2006. With
the inclusion of the Japanese partners
ALMA would become a truly global as-
tronomy facility, involving scientists from
four different continents.

Also in the course of 2005 the manage-
ment of ALMA and the ALMA Division at
ESO has been changed with respect

1o several key positions. Some positions
have been filled with new persons, like
the European ALMA Project Manager
(Hans Rykaczewski), the European ALMA

Construction of the road
to the ALMA AOS.

Project Controller (Donald Tait), and the
European ALMA Project Planner (Gareth
Aspinall). Fabio Biancat Marchet from
ESO has been appointed as Deputy Inte-
grated Project Team (IPT) Leader for the
ALMA Back End project.

During the year 2005 numerous open
positions were filled. At the end of 2005
there were 49 persons associated with
the ESO-ALMA Division; of these, 15
were delegated from other ESO divisions
(DMD and TEC).

Construction Work

Work on the site has progressed consid-
erably during this year. At the end of
2005 about 37 km of a total of 43 km of
the access road between the intersection
with the Chilean Highway 23, the Opera-
tions Support Facility (OSF) and the Array
Operations Site (AOS) have been com-
pleted. The remaining 6 km are already
open for construction traffic.

One of the most important civil engineer-
ing activities is related to the Technical
Facilities at the OSF, located at an alti-
tude of 2900 metres. The OSF will be the
central location of many activities. Dur-
ing the construction phase it will serve as
the base for assembling the antennas,
which then will be moved to the AOS at
5000 metres altitude. During opera-
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tions it will be the workplace for the oper-
ators and for the teams responsible for
maintaining proper functioning of the tele-
scopes. In the present plan, the quality

of ALMA data will be assessed at the OSF.
The construction of such a multi-purpose
facility, intended to serve over the ex-
pected 30-year lifetime of the observa-
tory, is a challenging task and requires
taking into account many aspects of

the functionality of these facilities. During
the year 2005, technical specifications
and statements of work were defined, re-
fined and adapted to the requirements
and resources of ALMA. The call for ten-
ders for this large facility was submitted
in December 2005. After completing

the process related to place the procure-
ment contract, we expect that construc-
tion could start by April 2006. Provisional
acceptance could be in the fourth quarter
of 2007.

Preparatory work for the technical facili-
ties at the OSF includes excavation, filling
and compacting activities. They were
completed in September 2005. At the
same time the preparation (crushing)

of fill material for the road construction
using the OSF excavation material was
completed.

The construction of the AOS Technical
Building foundations and superstructure,
a project to be delivered by the North
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American partner in ALMA, has started in
October 2005 and is progressing well.
The offers for the construction of further
AOS Technical Buildings were received

in December 2005 and are being ana-
lysed at present. This project is on sched-
ule.

Supplying energy for an observatory at
an altitude of 5000 metres in the Chilean
desert of Atacama is not at all trivial.
Power Generation and Transmission Sys-
tems must be based at the OSF. In

view of rapidly changing energy prices, a
feasibility and total cost study is being
carried out at present. It shall address the
cost benefits of having energy supplied
by the Chilean grid against the vulnerabil-
ity of depending on an external energy
supplier. Following this study, ALMA will
decide on the final power supply, which
is scheduled to be in operation by the
end of 2009.

Although it is one of the most ambitious
high-technology scientific projects,
activities on the ALMA site do not only
focus on building the world’s most
advanced and challenging astronomical
observatory. Historical and environmen-
tal aspects in this unique region are of
concern. The remains of a small local set-
tlement located along the access road at
km 21 have been rebuilt taking into ac-
count the advice of the last owner and

One of the
ALMA vizcachas.

in consultation with an archaeologist from
San Pedro. The place serves now as

a museum and an interpretive centre for
the local cultures and history.

Wildlife in these altitudes is protected.
Colonies of vizcachas (a local species of
rabbit-like animals) were found along the
ALMA AOS access road at 30 km. Local
Chilean Authorities are carefully monitor-
ing the movements of these colonies. The
goal is that ALMA site construction does
not disturb wildlife.

Antennas

The antennas are central to the ALMA
project, as their quality and performance
define the overall functionality of ALMA.
In view of this critical issue, prototype
antennas were supplied by three compa-
nies: the AEC Consortium (procured by
ESO), Vertex RSL (procured by NRAO for
North America) and Mitsubishi (procured
by NAQOJ, Japan). All three prototypes

Work on the AOS Tech-
nical Building at
5000 metres altitude.



were extensively tested at the ALMA Test
Facility in Socorro, New Mexico. Several
groups of international experts, both
internal and external to ALMA, reviewed
the performance of the prototype an-
tennas and concluded that their expected
performance at the ALMA site conformed
to the technical requirements.

On 11 July 2005, the North American part-
ners of the ALMA project, through AUI,
signed a contract with Vertex RSL to sup-
ply up to 25 antennas, with options to
increase the contract to 32 antennas.

On 6 December 2005, the ESO Director
General signed a contract with the

AEM (Alcatel Alenia Space France, Alcatel
Alenia Space ltaly, European Industri-

al Engineering s.r.L., MT Aerospace) Con-
sortium for the supply of 25 ALMA an-
tennas (as the European share of the
project), also with options to increase the
number of antennas to 32.

The first antenna to be supplied by Ver-
tex SRL is expected to be ready for pro-
visional acceptance in Chile by January
2007. The first antenna to be supplied by
the AEM Consortium is expected in
September 2008. ALMA expects to have
six antennas available for early science
verification by early 2009. Despite the lat-
er delivery of the first AEM antenna,

due to a higher delivery frequency of AEM
antennas, both suppliers are expected

to deliver their 25th antenna by the end of
2011,

The ALMA antennas will be operating at
an altitude of 5000 metres. They can

be moved in order to achieve the imaging
requirements. There is a compact config-
uration in which all antennas operate
within an area of 160 x 250 metres, and
there is an expanded configuration for
which the maximum separation between
antennas reaches 18 km. In order to
move the antennas, each weighing

100 tons, at the 5 km altitude of Chajnan-
tor, we have designed two special, dedi-
cated transport vehicles. These trans-
porters are truly unique. They will first
move antennas from their assembly area,
the OSF (2900 metres), to dedicated po-
sitions at the AOS (5000 metres). After
the initial move to the high site they will
move antennas around on the high site -
to compact or expanded configurations —
and position the antennas to an accuracy

The ALMA transporter
(artist’s impression).

of a few millimetres. In addition, these
transporters will also move antennas for
extended maintenance and repair from
the AOS to the OSF. The weight of the an-
tennas, their high precision and the
hostile, high altitude environment impose
severe boundary conditions on these
vehicles. They will have a weight of about
150 tons, and their dimensions are about
10 m x 15 m x 6 m (width x length x
height). The contract for the production of
these truly unique transporters was
signed by the ESO Director General with
Scheuerle Fahrzeugfabrik GmbH on

22 December. The first of the transport-
ers will be delivered to the OSF by mid
2007.

Front End

A construction project like ALMA, involv-
ing several partners in four different con-
tinents, requires consensus on several
organisational and managerial decisions
concerning the actual execution of cer-
tain construction activities. These deci-
sions are dominated by technical and
financial considerations. One of these
decisions, in fact a major one, was taken
during the year 2005 for the organisa-
tion of the Front End Integration Centres
(FEIC).

Four different scenarios for assembling
and integrating the Front End (FE)
components were extensively studied.
This study revealed that a ‘parallel
approach’, installing half of the Front End
in Europe and the other half in North
America with identical and parallel pro-
cedures, was the solution preferred

by all partners involved. This scenario
was chosen in view of logistics, organi-
sation and programme risks. Mainly
based on considerations of risk mitiga-
tion, the parallel FEIC was selected. The
European FEIC shall be located at the
Rutherford Appleton Laboratory (UK); the
North American FEIC shall be installed at
NRAOQO, Charlottesville (USA).

Significant progress was made concern-
ing design of the water vapour radiom-
eters. A review, involving Onsala Space
Observatory and Cambridge Astro-
physics, was carried out by ALMA per-
sonnel, as well as external reviewers.
They recommended proceeding with the
development of a cost effective, single
polarisation Dicke-switched uncooled re-
ceiver for production. Institutions involved
in the studies and this review were en-
couraged to collaborate for the serial pro-
duction required for ALMA.

A review of the ALMA amplitude calibra-
tion device was held in August at IRAM in
Grenoble (France). Various concepts and
their expected performance (multi load,
dual load and semi-transparent vane) were
presented and compared with each other
to find the most suitable solution for
ALMA. The review panel recommended
continuing with the detailed develop-
ment of the relatively simple two-load cal-
ibration device.
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European FE work packages have been
shifted from development to pre-produc-
tion during 2005. The cryostat work
package is most advanced. By the end of
2005 four units had been delivered and
successfully accepted. With this activity
the FE IPT obtained very useful experi-
ence in the acceptance process. This ex-
perience and knowledge has been ap-
plied for the acceptance procedures of
other deliverables, in particular for the
receiver cartridges. At the end of 2005
the preparations for the delivery and ac-
ceptance of the first pre-production
cartridges had advanced well and actual
acceptance of these units is scheduled
for early 2006.

Local Oscillator

The Photonics Local Oscillator sensitivity
to environmental conditions has been
addressed in the design of the fibre sys-
tem and of the special cable wrap to be
mounted in the antenna. Successful tests
demonstrated that the risks are well miti-
gated, although the complete end-to-end
system has not yet been demonstrated in
the field.

Back End

The development of the digitizer assem-
bly with a 4 GHz, 3 bit sampler was
successfully completed; the functionality
has been demonstrated both in labora-
tory tests, as a stand alone device, and
integrated within the entire Back End sys-
tem. ESO is working closely with Jodrell
Bank Observatory on the pre-production
of optical data transmission system
components for three antennas. These
components are expected to be available
in Spring 2006. The complete Data
Transmission System has been success-
fully tested from the input to the output.
However, the system is not yet stable and
further investigations are ongoing that
might lead to slight modifications to the
assembly.

The two custom chips needed for the
digitizer assembly have been developed
in collaboration with industry. They have
been shown to fulfil the requirements
and have been fabricated, packaged and
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First completed Band 7
cartridge (centre) and
two partially assembled
units.

tested before delivery for assembly. The
production covers the whole project
needs.

The design of the fibre system to be in-
stalled at the ALMA Array Operating

Site is being carried out by a UK consor-
tium led by the Rutherford Appleton Lab-
oratory. The design of the outdoor part is
finished and the design of the part in-
ternal to the AOS Technical Building has
started. Tests at the AOS site have been
planned to evaluate the quality of the fibre
splicing under field conditions.

Correlator

The production of the second quadrant of
the correlator is almost complete at
NRAO and the quadrants 3 and 4 are well
on the way to completion.

The Tunable Filter Bank (TFB), developed
by University of Bordeaux, Astron and
Osservatorio Astronomico di Arcetri, pro-
vides a 32-fold improvement in frequency
resolution over the original correlator
design. First prototypes of this TFB have
successfully undergone tests both in a
dedicated test fixture and in one quad-
rant of the ALMA Correlator. These tests
exhibited relatively high power dissipa-
tion. Therefore another prototype version
of the filter card based on a more ad-
vanced generation of programmable de-

vices has been developed and success-
fully tested with remarkably low power
dissipation. Further prototypes are being
manufactured and will be sent to NRAO
for integration tests.

Computing

The European ALMA Computing Team
has leading responsibility for a large
number of ALMA computing subsystems.
Within the software development area
these are: ALMA Common Software
(ACS), Archive, Executive, Observatory
Preparation, Telescope Calibration and
Observatory Support Software (started
in 2005).

ALMA Computing in Europe is led by
ESO with significant participation from
IRAM, Bonn-MPIfR, JBO/University

of Manchester, Edinburgh-UKATC, Paris-
LERMA, and Madrid-IEM/CSIC. During
2005 four specialists were seconded by
the Japanese partners in ALMA to work
in Europe and two staff positions,
financed by ALMA-Japan, were filled at
ESO in Garching.

Software development activity focused
on producing and integrating two re-
leases in 2005 (R2.1 in March and R3.0 in
September). The latter release was in-
tegrated and tested at the VLA Antenna
Test Facility (ATF) by the end of Decem-
ber. Thus, software used for testing

the antenna prototypes has transited to
the final version of ALMA software. The
software test at the end of 2005 was the
first real test combining three software
subsystems of ALMA Computing: ACS,
Control and Archive. This development
will continue.

System Engineering

The work of the System Engineering and
Integration (SEl) IPT continued with em-
phasis on System Engineering activities
at ESO and prototype system integration
and testing at NRAO. Members of

SEl supported the other ALMA IPTs in all
technical aspects to ensure system
integrity. The SEIl team participated in or
led all design review meetings.



Other important achievements were: the
completion of cabling design of ALMA
equipment in the antenna, receiver cabin
layout, EMC analysis and testing and
preparation and maintenance of a de-
tailed ALMA performance and tolerance
budget.

Support was also given to the ALMA op-
eration planning activities with participa-
tion in the operations working group

and in the procurement activities of the
ALMA computerised maintenance man-
agement system (CMMS). System
integration planning for activities in Chile

progressed well. All equipment for proto-
type system integration was delivered by
the different IPTs.

Science

The ALMA Science IPT performed a
variety of tasks in 2005. They carried out
simulations in order to define the opti-
mum positions of the antenna pad loca-
tions out to a 4-km baseline. This was
made necessary due to the ALMA re-
baselining from 64 to 50 antennas. The
impact of two different types of 12-m an-

tennas in the bilateral array was as-
sessed, and the FP-6 contract for ‘ALMA
Enhancement’ was prepared. The
contract was accepted by the European
Commission at the end of 2005.

Work was also carried out within the
ESA-ESO ALMA Herschel Synergy Work-
ing Group as well as for the Commis-
sioning plan. Finally the ALMA Science
IPT took part in various reviews, e.g.

for the Water Vapour Radiometers and
the ALMA-Japan contributions.

Night sky over
Chajnantor. The Milky
Way (right) and the
Magellanic Clouds (left)
appear in all their glory.

Following page: The
5000-m high Llano de
Chajnantor plateau

is being prepared to re-
ceive the ALMA anten-
nas.
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Extremely Large Telescope

The year 2005 has been a very intense
year in the area of Extremely Large Tele-
scopes, and has marked a watershed

in ESO’s ELT activities with the OWL con-
cept design review.

The first four months of 2005 saw the in-
tense negotiations with the European
Commission for the FP6-sponsored ELT
Design Study contract. These were par-
ticularly complex, as the reduced funding
from the EC required extensive realloca-
tions of tasks among the consortium par-
ticipants in order to maintain the original
goals of the programme.

Most of the rest of the year has been de-
voted to the preparation of the documen-
tation for the OWL review, which resulted
in the 700-page ‘OWL Blue Book’ re-
port with another 2000 pages of auxiliary
documentation. This included the pre-
liminary definition and analysis of a poten-
tial OWL instrument suite that could cover
its science case, and which has been ac-
complished through an ESO-coordinated
intense Community effort.

The Blue Book is publicly available on
ESO’s web pages (with the exclusion

of some sections covered by confidential-
ity clauses with industry).

The OWL concept design review

A comprehensive review was conducted
by an international panel on 2-5 No-
vember 2005. Members were: Roger
Davies, Oxford University (Chair); Jean-
Gabriel Cuby, LAM-Marseille; Brent
Ellerbroek, Thirty-Meter Telescope Pro-
ject Office; Daniel Enard, formerly VIRGO;
Reinhard Genzel, MPE-Garching; Jim
Oschmann, Ball Aerospace; Roberto
Ragazzoni, INAF-Arcetri; Larry Ramsay,
Hobby-Eberly Telescope; Stephen
Shectman, Carnegie Observatories; and
Larry Stepp, Thirty-Meter Telescope
Project Office.

The first objective of the review was to
assess whether, or to what extent,

the proposed technical solutions were
reasonable, i.e. judge the strengths

and weaknesses of the OWL approach,
analyse feasibility issues, evaluate

cost and schedule estimates, and identify
the main risks of the project and areas
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to be further explored. The second was
to recommend whether and how to
proceed to a next phase of the project.

The panel praised the OWL team for an
extensive and largely successful feasibil-
ity study for a 100-m ELT. A strong tech-
nical point stressed by the panel was the
integrated approach chosen for the OWL
active/adaptive optics system, with in
particular at least one large adaptive mir-
ror as an integral part of the telescope.

Substantial technical risks were however
identified, associated with OWL's double
segmentation (M1 and M2), the highly
aspherical M4 mirror and the telescope
size that makes its Laser Guide Star ‘un-
friendly’. In view of these risks, but also of
a consolidated cost (~ 1.2 G€) larger than
the likely available ESO resources in the
2008-2020 time frame, the panel recom-

At ESO, work is done on
developing innovative
technology for the ELT.

mended to consider a smaller diame-

ter, less complex and less risky ELT. It
emphasised that most of the OWL design
effort and virtually all technological devel-
opments started so far were directly
useful for this new phase. In addition the
panel recommended to strongly involve
the ESO Community in all aspects of

the project and to speed up the currently
running ELT site selection programme,
with additional attention given to starting
government level negotiations for site
access as soon as possible. The overall
panel’s recommendation was “that the
project proceed to Phase B, and begin
with a new examination of the balance
between science return, competitiveness,
AO performance, instrumentation, risk
and final performance within an afford-
able cost.” It noted that the time to carry
out such a re-evaluation was already

in the plans proposed in the Blue Book.

Towards the European ELT

Following the review, the already planned
two-year consolidation phase towards
the final project started in December as
advocated by the review panel. We ex-
pect to develop a basic reference design
for what is now the European ELT project
by the end of 2006. The main goal is to
define the best affordable ELT that can
be built on a competitive time scale and



with acceptable risks. While the project
is open to international collaboration, the
work is towards a baseline design that
could be handled within Europe alone,
should no other major partner be found.

The process of definition of the E-ELT
was kick-started with mixed Community-
ESO ELT Working Groups set up by
ESO’s Director General at the end of De-
cember, one for each of the main ELT
areas, namely (a) its Science case, (b) an
Instrument Suite, (c) the associated
Adaptive Optics Systems, (d) the Tele-
scope and Observatory Design and

(e) potential Sites evaluation. Their re-
spective chairpersons are: Marijn Franx,
Leiden and Isobel Hook, Oxford (Sci-
ence); Colin Cunningham, UKATC (Instru-
mentation); Gérard Rousset, Observatoire
de Paris (Adaptive Optics); Daniel Enard,
formerly VIRGO (Telescope Design); and
Roland Gredel, Calar Alto (Site). The

brief of the five ELT-WGs called for a two
month burst of activity in January—Febru-
ary 2006 to produce an initial input to
the ESO Team in the form of ‘tool-boxes’,
synthesising and collating ELT-related
present and projected capabilities in their
respective topic areas, as well as a first
cut at a prioritisation.

The FP6-sponsored ELT Design Study

The ELT Design Study is a generic tech-
nology development programme towards
a European Extremely Large Telescope.
It encompasses 11 main work packages,
each of which subdivided into tasks.

The contract was signed in April 2005,
with retroactive effect as of 1 January
2005. Although the majority of participat-
ing partners committed to maintain the
originally proposed level of own funding

even with a reduced contribution from the

Sixth Framework Programme, the pro-
ject has experienced the withdrawal of a
number of participants due to lack of
internal funding. All major objectives of
the project could be preserved, however.
The total number of participants is 25
(including ESO as coordinator) and the
total estimated budget is 28.8 M€. The
ESO contribution is 9.4 ME€.

Critical activities are essentially on track,
and several design reviews were held in
December 2005, broadly in-line with the
initial schedule. Some activities had to

be delayed since priority was given to the
OWL Phase A review. Others have been
accelerated, for the same reason. This

is the case for adaptive systems point de-
signs, adaptive optics simulations, and
for algorithms for reconstruction and con-
trol. As a result, these activities are ahead
of the initial schedule.

The ELT Design Study relies extensively

on feedback from specific design pro-

jects, and vice-versa. Examples of this
constructive feedback include

— segment control, wind rejection and
preferred actuator technology,

— possible instrument designs and the
impact of adaptive optics on instru-
ment studies, and on high contrast im-
aging techniques,

— control requirements for friction drives,

— requirements for and point designs
of adaptive optics systems for a 100-m
telescope, expected performance
in relation to major science cases,

— preliminary tests of a promising tech-
nology (Borofloat glass) for large adap-
tive thin shells.

Symmetrically, the ELT Design Study pro-
vided regular feedback to European ELT
projects, with e.g.

— trade-offs, identification of suitable
edge sensors for segment position
control;

— verification of wavefront phasing tech-
niques, by way of simulations and
laboratory experiments; development
of pattern recognition techniques
for the data reduction of the phasing
camera signal;

— athorough review of the effect of
atmospheric dispersion, the definition
and feasibility assessment of At-
mospheric Dispersion Compensators
for Euro-50 and OWL,;

— the identification of potential alterna-
tives to existing enclosure designs;

— AO simulations and subsequent per-
formance assessment;

— site characteristics, including first mea-
surements in Argentina.

Following the OWL review, and the con-
vergence of all Community and ESO ac-
tivities towards a unified European ELT
design, some refocusing of the activities
is planned for 2006.

Testing of an
Active Segmented
Mirror prototype.

Next page: Robert’s
quartet, a group of inter-
acting galaxies, is
located about 160 million
light years away (FORS/
VLT).
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Technical Developments

The Technology Division led or contrib-
uted engineering support to over 100 dif-
ferent ESO projects in 2005. This effort
was split approximately evenly between
projects from the Telescope Systems,
Instrumentation, ALMA and Technology
Divisions.

Electronic Engineering

The electronic control systems that were
developed for the VLT over 15 years ago
were developed according to the com-
mercial standards and components avail-
able at that time. Although these systems
have performed very reliably, some are
now commercially obsolete and difficult
or impossible to maintain. It has there-
fore become necessary to find alterna-
tives, not only to replace already installed
equipment but also to provide control
hardware for new telescopes and instru-
ments that are still under development.

Considering the size and technical com-
plexity of the VLT Observatory today,
such component upgrades are only feasi-
ble at all because of the strong emphasis
placed on electronic standardisation
during the VLT construction period. This
strictly limited the number of different
components installed and allows such up-
grade programmes to be practicable
within the manpower resources available.
Nevertheless, the entire VLT operates

as a complex system and extensive hard-
ware and software testing both in Gar-
ching as well as at the Observatory is nec-
essary to ensure that, by changing one
component, there are not problems or in-
compatibilities generated elsewhere.
Even upgrading to a newer version of a
CPU, for example, which is nominally
compatible with its predecessor, can cre-
ate problems with some older equip-
ment due to the increased speed of the
newer units.
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One of the main development thrusts
within the Electronics Department over
the last two years has been to develop

a new generation of motor control syst-
ems for both DC and stepper motors.
These will be used in second-generation
VLT instruments as well as in other sys-
tems currently under development at ESO
and its collaborating institutes. Proto-
types of control units for both types of
motor have been developed and tested,
and delivery of serially produced units

1o projects is expected to start in the sec-
ond half of 2006.

Upgrades have also been made to the
ESO Standard Time Interface Module,
the controller for the ESO standard cabi-
net cooling unit and the MACCON
stepper-motor controllers during 2005.

Mechanical Engineering

Although we had selected Catia V as the
new CAD tool for future major projects

to replace the earlier Euclid system, con-
tractual difficulties, which could not

be satisfactorily resolved, have forced the
Engineering Department to switch to
another similar CAD tool, SolidWorks.
Inventor will continue to be supported for
instruments and other smaller projects.

As the CAD system has a close interface
to the Product Data Management (PDM)
System that we planned to introduce

in 2005 for the ESO Technical Archive,
the selection of the PDM system has now
been delayed until the start of 2006.
Nevertheless, many of the paper docu-
ments and drawings from the VLT and
first generation instruments have now
been scanned and stored in a temporary
electronic technical archive that is ac-
cessible online to ESO technical staff.
The data held in this temporary archive
can be transferred rapidly to the PDM
system when this becomes operational.
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Software Engineering

A key internal activity of the Software De-
partment has been the introduction of
Linux as a replacement for HP-UX and
Solaris operating systems. At the end

of 2005, all the VLT Unit Telescopes, the
NTT and several instruments were run-
ning under Linux with the JAN2006 VLT
software release. This software release
will be the last that supports HP-UX and
Solaris. This change will reduce by two-
thirds the amount of software testing that
needs to be carried out.

As with electronics, all additions or mod-
ifications made to the VLT control soft-
ware that are required to cater for new in-
struments, electronic hardware updates,
etc., have to be rigorously tested. A night-
ly automatic sequence of integration,
testing and quality control is carried out
using the VLT Control Model in Garching
to ensure that any software change does
not have an unwanted impact on any
other part of the VLT control system. As
these tests have to be carried out sepa-
rately on all supported operating sys-
tems, the motivation to reduce the num-
ber of platforms is obvious.

Another ongoing upgrade programme re-
lates to the introduction of Gigabit Ether-
net as a standard for the Paranal LAN
networks. The change to Gigabit Ethernet
is moving ahead hand-in-hand with the
introduction of Linux at the Observatory.

Plasma cleaning of a
CCD cryostat head.

IT Services

Following a study carried out by an Infor-
mation Technology (IT) consultancy firm
in 2004 on ESO’s IT support services,
several changes were introduced in 2005
to improve the inter-site coordination.

A single IT Management Team has been
established which has responsibility

for global IT planning and coordination
across all ESO sites in Germany and Chile.
In addition, two new IT staff positions
have been created with particular respon-
sibility for the coordination of networks
and communications. These are areas of
strategic importance to the Organisa-
tion where responsibility cannot effective-
ly or prudently be transferred to an out-
sourcing company. A few other staff IT
positions with responsibilities for certain
key areas are planned for 2006. These
changes are expected to improve both
the efficiency and effectiveness of IT sup-
port, harmonise IT policies across sites,
bring some economies of scale as well as
contributing to improved network security.

Another major event in the IT area was
the re-tendering of ESO’s IT support
services. The contracts in Garching, San-
tiago and Paranal have been running for
over six years and re-tendering was re-
quired by our financial rules, not due to
dissatisfaction with our current service
providers. The new contract will cover all
these sites plus La Silla which, up to now,
has been supported by ESO staff. This

is also expected to contribute both to the
efficiency and flexibility of this service.

A new Outsource Service Contractor has
been selected and it will take over opera-
tional responsibility in April 2006.

Following another tender undertaken in
2004 for inter-site communication serv-
ices, new contracts were signed for inter-
net access in Garching and Santiago as
well as for dedicated communication links
between Paranal-Santiago and La Silla—
Santiago. This allowed us to benefit from
the world-wide reduction in communi-
cations costs as well as to increase the
bandwidth to Paranal from 2 Mb/s to

2 x 4 Mb/s, and to La Silla from 2 Mb/s to
2 x 2 Mb/s. Both upgraded links are now
double-path for increased redundancy.
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Instrumentation

Both SINFONI and VISIR began regular
operations some 10 days ahead of the
official start of P75, on 1 April. SINFONI,
developed through an ESO-MPE col-
laboration, was the first adaptive optics
corrected, 3D near-infrared integral field
spectrograph to be installed anywhere
and is routinely delivering outstanding re-
sults on a variety of astronomical targets
from the solar system to distant galaxies.
VISIR, the VLT spectrometer and imager
for the mid-infrared, has brought new
capabilities in the thermal infrared out to
wavelengths around 20 pm and has also
operated with high reliability and success
for a wide range of studies. As the ulti-
mate scientific performance of VISIR is
currently limited by intrinsic instabilities in
its detectors, we are therefore already
actively engaged in investigating possibili-
ties for procuring and installing better and
larger next generation detectors in the
longer term. Such detector upgrades
have already proved to be a cost effective
means of improving the performance
and/or extending the competitive lifetime
of several other instruments at the La Silla
Paranal Observatory.

Of interest also in connection with
SINFONI was the installation at the end of
the year of the first-generation Laser Guide
Star Facility. At its heart is the MPE-Gar-
ching developed PARSEC dye laser,
located in a clean room laboratory under
the Nasmyth A platform of Yepun (UT4).
This feeds an ESO-developed relay and a
50-cm diameter launch telescope moun-
ted above the M2 secondary mirror.
Largely for safety reasons there are also
sophisticated diagnostic and interlock
systems. After completion of acceptance
testing in Europe in August, re-integration
on Yepun progressed substantially by

the end of the year. The first artificial star
over Paranal, created by resonant scat-
tering in the thin sodium layer around the
Earth at 95 km altitude, is expected in
early 2006. Both SINFONI and NACO will
make use of these artificial ‘sodium’ stars
to improve dramatically the number of as-
tronomical objects for which adaptive
optics correction close to the diffraction
limit of a VLT Unit Telescope (0.06 arcsec
in the K-band) can be achieved.

Further modifications resulted in improved

reliability of the massive multi-object op-
tical spectrograph VIMOS and its through-
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Schematic drawing of
the UT4 first-generation
Laser Guide Star Facility.

Laser Beam Transfer
Optical Fibre

PARSEC Laser
Optical Table

put for high resolution spectroscopy in
the red was increased by up to a factor of
two by replacing the original grisms

with volume phase holographic gratings.

The OmegaCAM wide field optical cam-
era for the VLT Survey Telescope (VST)
was almost finished and nearing the end
of its Preliminary Acceptance Europe.
The camera itself has been built by a
German/Dutch/Italian consortium, while
the detector system, comprising a mosa-
ic of 32 CCDs, has been developed by
ESO. Following a few additional tests the
system will be stored until the VST, being
supplied by the Observatory of Naples,
has been installed and commissioned on
Paranal.

CRIRES, the infrared (1-5um), adaptive
optics fed, high resolution, cryogenic
spectrograph built for the VLT by ESO,
was integrated and extensively tested,
and is expected to achieve First Light on
Paranal during the first half of 2006. One
of the novel features of the instrument

is its linear array of four 1k x 1k infrared
detectors developed specially at ESO.

Manufacturing and procurement of com-
ponents of the HAWK-I infrared camera
for the VLT proceeded well. All four of its
2k x 2k detectors were delivered and

two have been fully tested with excellent
results. The large diamond turned mirrors
of the camera itself were also finished
and delivered and are well within specifi-
cation. Integration should start in 2006

50-cm Launch
Telescope

when the vacuum vessel and mechanics
of the cryogenically cooled support struc-
ture are expected to be delivered. This
camera is designed to later exploit ground
layer adaptive optics correction provided
by the recently approved Adaptive Optics
Facility (AOF).

Following a comprehensive Conceptual
Design Review by an external/internal re-
view board at the end of September, the
AOF was indeed approved by Council

in December. This six-year project aims
at transforming one of the four VLT Unit
Telescopes into an adaptive one, with
four sodium laser guide stars, a new M2
unit featuring a Microgate-developed
high-order deformable mirror, as well as
wavefront sensing systems for the
HAWK-I and MUSE instruments. By cor-
recting ground-layer turbulence, it will

in effect ‘improve’ Paranal’s natural see-
ing by a factor of about two in energy
concentration. This development is in ad-
dition an important pathfinder towards
the future ESO Extremely Large Tele-
scope. It is based on extensive technlogi-
cal developments of advanced adap-
tive optics components (large deformable
mirror, real-time computing and wave-
front sensor) through the Opticon Joint
Research Activities, and of second-gen-
eration Raman fibre lasers through a
joint ESO-Industry programme with First
Light of a 3W prototype achieved in Gar-
ching in August.



Development of the Multi-Conjugate
Adaptive Optics Demonstrator also pro-
gressed well. This is a test-bench in-
strument to demonstrate and study many
of the new Adaptive Optics (AO) ap-
proaches proposed in recent years for
some second-generation VLT instru-
ments and crucial for the ESO Extremely
Large Telescope. It will be used both

in the laboratory and on-sky at the VLT.
First Light in the laboratory in classical
(NACO and SINFONI-like) Single Con-
jugate AO as well as in the more exotic
Ground-Layer AO and Multi-Conjugate
AO correction modes was obtained
during the year. Basic hardware for the
new flavour of layer-oriented wave-

front sensing (as opposed to classical
star-oriented wavefront sensing) was
developed by Arcetri Observatory and
delivered to ESO. Validation of these
various approaches will continue next
year and is supported by extensive
simulations conducted with the ESO PC-
based cluster.

Design work advanced on the four ap-
proved, second generation VLT instru-
ments. X-Shooter, the wideband UV-IR
spectrograph being developed by a
Danish/Dutch/French/Italian consortium
led by ESO is the most advanced and
will have its Final Design Review in Febru-
ary 2006. Some long-lead items includ-
ing the optical CCDs and infrared array
detector have already been ordered. The
Agreement for KMOS, a multiple, de-
ployable integral field infrared spectrom-
eter being developed by a UK/German
consortium (with ESO providing the de-
tector system) was signed and the instru-
ment is in its preliminary design phase.
Its Preliminary Design Review is planned
for May 2006 when test results of a pro-
totype pick-off arm and diamond turned
image slicer are expected. The Agree-
ment between ESO and the French/Swiss/
German MUSE consortium was also
ready for signature, and the instrument it-
self continued in its preliminary design
phase. MUSE is an integral field optical
spectrograph — actually 24 spectrographs
— with ESO again responsible for the
design and procurement of the detector
systems. It will also be used together
with the AOF described above in order to
enhance its sensitivity and resolution.
Following the two competitive Phase A
studies concluded in December 2004,

the approved Planet Finder instrument
now contains elements of both proposals
from the French and German led con-
sortia. As the name implies, its main aim
is to directly detect extra-solar planets,
possibly down to ‘Jupiters’, achieving

a contrast of at least 10~® at 0.1 arcsec
from a bright central star. It features a fast
high-order adaptive optics system with

a number of coronagraphic options, feed-
ing three near-infrared instruments — a
differential imager, a differential polarime-
ter and an integral field spectrometer.
After positive recommendation by the
STC in October, development is starting
with LAOG (Grenoble) as the Principal
Investigator (PI) Institute and MPIA (Hei-
delberg) as co-PI Institute. In parallel,
development of key adaptive optics com-
ponents (high order piezo deformable
mirror, real-time computing, and wave-
front sensor) is being actively pursued
through the Opticon Joint Research Ac-
tivities.

Progress was made in selecting the sec-
ond-generation instruments for the VLT
interferometer. Following a successful
Workshop held in Garching to review the
scientific achievements of VLTI and to
discuss future instrument needs, several
consortia made instrument proposals.
Some were presented in December to

the ESO Scientific Technical Committee
that recommended the launch of an
official Call for Proposals for Phase A
studies. This was issued in December.

In addition to specific instrumentation
projects, detector and related develop-
ment work was undertaken to ensure that
ESO remains at the forefront in this criti-
cal area. Most visibly, development of the
Next General detector Controller (NGC)
advanced and saw First Light with both
infrared and visible detectors. This is de-
signed to meet the needs of all foresee-
able detector systems for the next few
years — both to achieve the noise, speed
and other performance requirements
and also to provide the maintenance
benefits of a single type of system at the
La Silla Paranal Observatory. Moreover,
detector developments and character-
isation together with industry continued in
various areas aimed at improving the
quantum efficiency, noise, speed and
other properties of both visible and infra-
red detectors. In addition to the science
detectors themselves, new drivers for
these improvements have come from the
requirements for adaptive optics wave-
front sensors and the fringe tracking sys-
tems needed for interferometric applica-
tions.

The specially designed
CRIRES mosaic of four
infrared detector arrays
shown together with

the first laboratory spec-
trum of molecular ab-
sorption bands of CO, at
wavelengths around

4 um.

Next page: Image of the
spiral galaxy NGC 4565
based on data in the
ESO Science Archive
(FORS/VLT)
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The Astrophysical Virtual Observatory

ESO’s Virtual Observatory activities, con-
ducted by the Virtual Observatory
Systems (VOS) Department of the Data
Management and Operations Division,
included the third and last science de-
monstration for the Astrophysical Virtual
Observatory (AVO) project, which was
held on 25-26 January at ESAC, Madrid,
concurrent with the sixth and last meet-
ing of the AVO Science Working Group. It
included two science cases: an extraga-
lactic one, on star formation histories in
galaxies, and a stellar one, on the transi-
tion between the Asymptotic Giant Branch
and Planetary Nebula phases. The de-
monstration was truly multi-wavelength,
covering the electromagnetic spectrum
from the radio to the ultraviolet band, and
included access to theoretical models,
building of spectral energy distributions,
and the concept of remote computing
and workflows. The demonstration marked
the end of the AVO project and the be-
ginning of its successor, the EURO-VO.
AVO’s main achievements include three
science demonstrations, the first sig-
nificant VO refereed paper, progressively
more complex VO tools, and a Science
Reference Mission.

The EURO-VO work programme is the
logical next step from AVO as a Phase B
deployment of an operational VO in Eu-
rope. Building on the experience gained
within the AVO Project, in coordination
with the European astronomical networks
OPTICON and RADIONET, and through
membership and support of the Interna-
tional Virtual Observatory Alliance (IVOA),
EURO-VO will seek to achieve the follow-
ing: (1) technology take-up and full VO
compliant data and resource provision by
astronomical data centres in Europe;

(2) support to the scientific community to
utilise the new VO infrastructure through
dissemination, workshops, project sup-
port, and VO facility-wide resources and
services; (3) building of an operational
VO infrastructure in response to new sci-
entific challenges via development and
refinement of VO components, assess-
ment of new technologies, and design of
new components and their implementa-
tion.

EURO-VO is open to all European astro-
nomical data centres. Initial partners in-
clude ESO, ESA, and six national funding
agencies, with their respective VO nodes:

Istituto Nazionale di Astrofisica (INAF,
Italy), Institut National des Sciences de
I"Univers (INSU, France), Instituto Nacio-
nal de Tecnica Aeroespacial (INTA,
Spain), Nederlandse Onderzoekschool
voor Astronomie (NOVA, Netherlands),
the Particle Physics and Astronomy
Research Council (PPARC, UK), and the
Rat Deutscher Sternwarten (RDS, Ger-
many).

EURO-VO will seek to obtain its objec-
tives by establishing three new interlinked
structures: (1) the EURO-VO Data Centre
Alliance (DCA), an alliance of European
data centres that will populate the EURO-
VO with data, provide the physical stor-
age and computational fabric and will
publish data, metadata and services to
the EURO-VO using VO technologies; (2)
the EURO-VO Facility Centre (VOFC), an
organisation that provides the EURO-VO
with a centralised registry for resources,
standards and certification mechanisms
as well as community support for VO
technology take-up and dissemination
and scientific programme support using
VO technologies and resources; this

will be located at ESO and will be man-
aged by ESO and ESA; and (3) the
EURO-VO Technology Centre (VOTC), a
distributed organisation that coordinates
a set of research and development pro-
jects on the advancement of VO technol-
ogy, systems and tools in response to
scientific and community requirements.

The first VOFC activity was the organisa-
tion of a EURO-VO workshop at ESO
Headquarters in Garching from 27 June
to 1 July. The workshop was explicitly
designed for data centres and large pro-
jects to acquire the knowledge and ex-
perience necessary to allow them to be-
come ‘publishers’ in the VO. It attracted
120 participants, affiliated with 47 institu-
tions in 16 different countries and repre-
sentatives of 11 IVOA member projects.

The Euro-VO project web site (http:/
www.euro-vo.org/) served 90 GB of con-
tent resulting from 1.5 million web hits

in 185000 user sessions. VOS is also

in charge of the IVOA project web site
(http://www.ivoa.net), which in 2005
served 28 GB of web content resulting
from 2.5 million web hits in 158 000 user
sessions.

MIDAS and Python

Sampo is a three year project that be-
gan in January 2005. It is led by ESO
and conducted by software engineers
from Finland as an in-kind contribution
to joining ESO. The goal of the project

is to assess the needs of the ESO com-
munity in the area of data reduction

and analysis environments and to create
pilot software products that illustrate
critical steps along the road to a new
system. Those prototypes will not only
be used to validate concepts and un-
derstand requirements but will also be
tools of immediate value for the com-
munity. As an initial project the Sampo
team has implemented an interface

from the Python language to the ESO-
MIDAS legacy software system. It al-
lows a user to exploit the extensive leg-
acy of MIDAS software and the power

of Python scripting in a unified interac-
tive and scripting environment that also
opens up other Python-based astro-
nomical analysis systems such as PyRAF.
A new project has been initiated at the
end of the year and is a direct response
to requirements emerging from discus-
sions within ESO. There is a clear need
for ways in which pipelines may be run
in more flexible ways and with greater
control. Users wish to move away from
the concept of ‘black boxes’ and need
to be able to stop processing at interme-
diate stages and to visualise and check
intermediate results. The ERDA project
will study options for software infrastruc-
ture to achieve this in close collaboration
with ESO astronomers in Garching and
in Chile.
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Science Archive Operation

The Science Archive Operation (SAO)
group is responsible for receiving and re-
distributing ESO and HST data, as well
as providing front-line archive user sup-
port. In April 2005, we opened the ESO
archive to the worldwide community. Its
current total holding is 44 TB, correspond-
ing to 5.1 million files. Roughly 12 TB of
new data (1.2 million files) were archived
during 2005, a 70 % increase over 2004.
The archive is accessed via a Web-based
data request submission system, whose
interface was redesigned and deployed
on 4 April, with the aim to facilitate data
queries and convey maximum information
to archival users who might not be famil-
iar with ESO instruments. In addition to
the general archive Web interface, all cur-
rent VLT instruments and the VLTI MIDI
instrument now have dedicated instru-
ment-specific forms to query the data.
Almost 15000 unique archive requests
were served in 2005, totalling 23 TB of
data (30 % increase with respect to
2004). Of those requests, 13500 were for
ESO data, while the remaining 1500 were
for HST data. In addition, 1600 data
packages were prepared and delivered to
Principal Investigators on 2800 CDs/
DVDs. These are 35 % more packages
and 45 % more CDs/DVDs compared

to the previous year. Finally, 140 calibra-
ted pre-imaging datasets from FORSH,
FORS2, VIMOS and VISIR were delivered
automatically within 48 hours of acquisi-
tion at the telescope.
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The ESO Science
Archive contains 44 TB.

Beginning from April 2005 the first 2.6 TB
of raw data from the UKIRT Infrared Deep
Sky Survey (UKIDSS) executed with the
WFCAM instrument at the UK Infrared
Telescope (UKIRT) have started to flow
into the ESO archive. The annual volume
is expected to be between four and six
terabytes a year until the survey comple-
tion, in 2012.

Work on the ESO Science Archive Facility
proceeded at various levels with the final
goal of setting-up the infrastructure nec-
essary to build an archive, which com-
plies with VO standards in terms of data
access, format, and interface. The ADP/
MVM pipeline, a data reduction system
for the production of Advanced Data
Products (ADP), specifically for WFI, SOFI
and ISAAC and other imaging instru-
ments on the VLT, was built around the
core functionalities provided by the EIS/
MVM software. The software was then
used for the release to the astronomical
community on 30 September of the
ISAAC/GOQODS science ready dataset
(astrometrically calibrated stacked
images and mosaics reduced from

11 600 science frames, 10600 calibration
frames, photometrically calibrated us-
ing pre-determined zero points from SOFI
data).

The major milestones for 2006 include
the archiving of APEX and VST/Omega-
Cam data. In particular, the latter instru-
ment is expected to produce annually

in excess of 30 TB of raw data and data
products. In other words, OmegaCAM
alone will provide 2.5 times more data
than the inflow in 2005 from all of the in-
struments combined. With other DMD
groups, SAO has begun the implementa-
tion of procedures and processes to
handle this load. This preparation is also
relevant to future high-volume instru-
ments such as MUSE at the VLT and VIR-
CAM on VISTA.

Fundamentally, archive operations rely on
a large number of hardware servers to
store science data and their associated
metadata in a reliable manner. It has
been estimated that the archive data
volume will grow to 1 petabyte by 2010.
To deal with this volume challenge, a
petabyte-class archive storage has been
designed and described in a call for
tenders for the provision of a new archiv-
ing system. This call for tenders was
issued and the bids of the participating
companies were technically reviewed.
Finally, a contract for installation and
maintenance of the compute stack stor-
age (fast cache), the primary archive

and the secondary archive, which holds
the entire archive contents at another
physical location, has been signed.

|

Archive operations rely
on a large number
of hardware servers.



ST-ECF

ESO and the European Space Agency
continue to collaborate through the
Space Telescope — European Coordinat-
ing Facility (ST-ECF), which provides
European support of the Hubble Space
Telescope (HST) and other projects

of common interest to the two organisa-
tions. In April 2005, the HST celebrated
the 15th anniversary of its launch. Fol-
lowing the early and painful tribulations
over the incorrect primary mirror figure —
and the remarkably successful efforts

to recover imaging performance using
iterative digital restoration techniques —
the telescope and its instruments were
restored to the exquisite design perform-
ance by the astronauts during the first
servicing mission in 1993. Since then the
telescope has produced a continuous
stream of unique data and discoveries. In
recognition of the anniversary, the ST-ECF
produced a book and a DVD telling the
Hubble story using accessible language
and stunning pictures and graphics.
There were over 60 public events across
Europe to which material was contrib-
uted. Some 700000 copies of the DVD
have now been distributed worldwide

in 16 European languages and the book
is being published in English, German,
Portuguese and Finnish.

During its 16th year, Hubble continues
nominal operation with four active sci-
ence instruments: three cameras and a
fine guidance sensor that can be used
for astrometric measurements. The 14th
round of GO proposals were submitted
early in 2005, resulting in an oversub-
scription rate of 4:1 for proposals and 5:1
for orbits. Some 34 % of the allocated
time went to Large or ‘Treasury’ pro-
grammes. ESA astronomers won 26 % of
the proposals and 18 % of the allocated
orbits. Given the failure of Hubble’s slit
spectrograph (STIS) in August 2004, the
only remaining spectrographic capability

is provided by the slitless grism/prism
modes of the Advanced Camera for Sur-
veys (ACS) and the Near Infrared Camera
and Multi-Object Spectrograph (NICMOS).
ST-ECF is providing the calibration and
data reduction software for these modes
and is responsible for their support. Such
spectroscopy accounts for more than

10 % of the allocated observing time on
these instruments. ST-ECF scientists

are collaborating in a number of substan-
tial programmes using these capabilities.
The low sky background and high spa-
tial resolution means that the HST is the
most sensitive facility for measuring con-
tinuum breaks in high redshift galaxies.

As part of our continuing provision of the
European HST archive, we are working —
within the ESO archive environment —
with the Space Telescope Science Insti-
tute (STScl), Johns Hopkins University
(JHU) and the Canadian Astronomy Data
Centre (CADC) to design, develop and
create the Hubble Legacy Archive (HLA).
This process is being conceived to cap-
ture the instrument science knowledge
associated with Hubble and to provide a
range of high level science data products
that will form the lasting legacy of the
project. It will exploit Virtual Observatory
(VO) standards and procedures and
hopefully become an exemplar for the VO
initiative.

In addition to the work done for the HST
observatory, largely in collaboration with
the STScl, we are engaged in a num-

ber of collaborations with ESO that are
designed to share, as efficiently and
effectively as possible, ground and space
astronomy expertise and capabilities.
These include data reduction, instrument
modelling and calibration projects con-
cerned with the VLT instruments FORS2,
CRIRES and X-Shooter. The ST-ECF
forms a tangible interface between ESA
and ESO and is in an ideal position to
play a role in coordinating various science
planning activities being carried out by
the two organisations. One of these is the
establishment of a series of working
groups tasked to look at scientific areas
of common interest and also at syner-
gies between space- and ground-based
facilities being constructed. Three such
groups have now been formed and have
produced or are producing reports for
wide distribution. The first, on Extra-Solar

The report of the ESA-
ESO working group
on Extra-Solar Planets
has been published.

£@Sa ESA-ESO Working Groups

Report No.1

Planets and chaired by Michael Perryman
(co-chair: Olivier Hainaut) was published
in March 2005. A report on Herschel/
ALMA Synergies, chaired by Tom Wilson
(co-chair: David Elbaz), was completed in
February 2006. The third, on Funda-
mental Cosmology and chaired by John
Peacock (co-chair: Peter Schneider) is in
preparation.

Following the completion of some pro-
jects carried out as part of the ESA/
NASA Hubble agreement, the ST-ECF
has reduced its staff from a maximum of
21 back to its original complement of 14,
shared between ESA and ESO funding.
This reduction was largely completed
during 2005. Two of these staff — both
concerned with the instrument physical
modelling pioneered by Michael Rosa -
transferred to the ESO Instrumentation
Division where they are now working on
related tasks in VLT instrument projects.
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Public Outreach

As in the previous years, ESO continued
with a very high level of activity with re-
spect to public communication. These ac-
tivities were carried out while the depart-
ment underwent a major restructuring,
taking the recommendations of the Visit-
ing Committee into account and with a
view to develop a wider, fully coherent set
of public actions in support of ESO and
European astronomy. The wider scope for
activities and the name given to the
restructured department (Public Affairs
Department — PAD) reflect ESO’s commit-
ment to play an active role in the pub-

lic sphere in terms of stimulating public
awareness of and interest in astronomy,
also in its European dimension.

To this end, the activities of the depart-
ment are structured along three main
axes:

— Communication

— Education

— Policy Support

With respect to Communication, the
activities comprise press releases, press
photos, video newsreels and films,

TV support, press conferences and press
events (including press visits), media re-
lations, brochures and other printed mat-
ter and exhibitions, as well as the ESO
website.

In the field of Education, they cover exer-
cises and teaching kits, classroom activi-
ties, school visits and teachers’ activi-
ties such as Summer Schools, as well as
participation in the major longer-term
EIROforum educational activities (‘Sci-
ence on Stage’ and ‘Science in School,
the European Journal for Science Edu-
cation, set to be launched in the Spring of
2006).

Finally, activities under ‘Policy Support’
include the Messenger, the Annual Re-
port, organisation of ‘High-level Events’
in member-states and ‘High-level Visits’
often involving government ministers, in-
dustrial delegations, members of Par-
liaments, etc. Furthermore overall EU and
EIROforum relations fall under the remit
of the department. The EU interaction
(see page 66), partly channelled through
the EIROforum partnership, comprises a
continuing awareness building effort, in-
teraction with science policy makers and
participation in EU-funded programmes.
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In all areas, the primary goal for ESO is
to secure the best possible conditions for
European astronomers in the face of
strong competition for support, both from
other areas of science and from non-sci-
entific spending needs.

Media

During the year, ESO issued 34 ‘formal’
press releases, 21 of these on science.
These press releases covered research
highlights such as the confirmation of
the first direct image of an exoplanet (ob-
tained in 2004 with the VLT), the discov-
ery of a Neptune-mass exoplanet around
a small star, observation of the visible
light from a short gamma-ray burst, the
farthest known gamma-ray burst (z = 6.3)
and the discovery of a triple asteroid.
Seven press releases dealt with instru-
ments and telescopes, but also included
a release to mark the 1000th scientific
paper based on VLT data. Furthermore
there were press releases on institutional
matters, including EIROforum activities.

A large effort is made to involve the whole
community in the outreach activities,

and many releases were done in collabo-
ration with national organisations (e.g.
PPARC, MPE, CNRS, INAF), the EIRO-
forum or the leading research journal
Astronomy & Astrophysics. Moreover, a
Science Outreach Network, consist-

ing of national representatives in all ESO
member states, helps ESO to interact
better with the national media in the mem-
ber states.

ESO also issued 11 press photos. While
‘Science Press Releases’ are subject

to a stringent procedure of approval, in-
volving an internal ESO Press Committee
acting in a peer-review mode to verify
the scientific claims, ‘Press Photos’ are
released primarily on the basis of their
public appeal and are thus subject to a
different selection procedure.

In addition to the ‘regular’ press releases,
ESO published seven releases concern-
ing the Deep Impact event in early July.
Around the time of the collision between
the Deep Impact space probe and Com-
et Tempel 1, all available ESO telescopes
observed the comet, constituting the
largest dedicated observing programme
for any ground-based observatory in the
world. On this background, ESO also
organised a major media event at the
Headquarters on 4/5 July, providing
comprehensive real-time information to
journalists from near and far. The event
was carried out in collaboration with
ESA/ESTEC and included videoconfer-
ences and live TV from Paranal and

La Silla, as well as full access to, and par-
ticipation in, ESA TV broadcasts. ESO
also set up a dedicated web site with
background information on the comet,
the mission and the science done with
ESO’s telescopes, as well as photos, pre-
and post-impact interviews with the sci-
entists, and results provided as they
became available. In total, the web site
contains about 300 MB of data. It was
seen by more than 100 000 visitors

in the course of a month and on the day
of the impact we registered nearly

five million hits with 132 GB web traffic.

A major media event
was organised at ESO in
connection with the
Deep Impact encounter
with Comet Tempel 1.



Education

With respect to education activities, we
concluded the ‘Catch a Star’ 2004 con-
test with a record number of participa-
ting projects (364) from 25 countries. In
March 2005, ESO hosted the General
Assembly of the European Association for
Astronomy Education (EAAE). The EAAE
was established in the wake of a major
science teaching conference held at ESO
in 1994 and the 2005 General Assembly
marked the 10th anniversary of the as-
sociation. The EAAE constitutes a highly
valued partner for ESO and an excellent
interface with the educational systems in
the European countries.

In November, the EIROforum Science on
Stage 2005 Festival took place at CERN
with around 500 participants from all over
Europe (but also including a delegation
from Canada). The Science on Stage pro-
gramme is the flagship activity of EIRO-
forum in the field of science teaching and
aims to stimulate a rejuvenation of sci-
ence teaching in Europe by fostering inno-
vative teaching concepts and their inte-
gration into the teaching world, mostly at
the lower and higher secondary stage.

Exhibitions and Events

During the year, the ESO PAD organised
or participated in a number of events
and exhibitions, both in Garching and
across the continent. In January, an
awareness meeting for Danish Industry
was organised at Garching. In March
the Venus Transit 2004 project was pre-
sented in a keynote address to a science
communication conference in Brussels
with about 900 attendants. In April a
presentation of the EIROforum Science
Policy Paper took place in Brussels. In
June, ESO mounted a large information
stand at the 1st Salon Européen de la
Recherche et de I'lnnovation in Paris. An
estimated 28 000 visited this event and,
among many other attractions, had

the opportunity to enjoy live videoconfer-
ences from the VLT at Paranal. Later in
June, ESO hosted a major international
conference on Public Communication of
Astronomy (following earlier conferences
in the Canary Islands and in Washington,
D.C).

ESO stand at Chalmers
Technical University in
Gothenburg.

Following immediately after the Deep Im-
pact media event, ESO also presented it-
self with an exhibition at the JENAM 2005
conference in Liege. Further exhibitions
were organised in connection with the
EPS-13 Annual Conference and at a con-
ference at Chalmers Technical University
in Gothenburg.

On 23 October, the Headquarters build-
ing was opened to the public and almost
2500 people used this opportunity to
learn more about our organisation and its
exciting projects.

In November, at the “Communicating Eu-
ropean Research” 2005 Conference,

ESO took the lead in organising two sem-
inars on behalf of the EIROforum, one on
science education and one offering prac-
tical tips to science press officers. ESO
was also present on the EIROforum stand
at the associated exhibition.

As part of the overall changes at PAD,
and in line with its strategic reorientation,
we also developed a ‘corporate identity’
(CI), including a set of defined graphical
standards, for ESO. The Cl has been im-

plemented incrementally during the sec-
ond half of the year, beginning with the
Annual Report 2004 and the September
2004 issue of the Messenger. Meanwhile,
all ESO printed matter now reflect this CI.
Further changes that have been imple-
mented include style and presentation

of press releases as well as a targeted ef-
fort to improve the awareness of ESO
amongst journalists.

Finally, as of April 2005 the PAD has be-
gun an effort to monitor the coverage

of ESO in the printed and electronic me-
dia, enabling us to produce compila-
tions of press cuttings for documentation
purposes, but more significantly allow-
ing us to assess the real impact of the va-
rious outreach activities.

On this basis, we see a marked increase
in media coverage, which in turn is also
reflected in the growing interest in ESO
by the general public. Thus the public af-
fairs web page keeps drawing increased
attention. On average, about 250 000
visitors come every month to the site, with
peaks above 300000, and downloads
per month total about 300 GB. This cor-
responds to roughly 8 500 daily visitors —
a twofold increase compared to two years
ago.

ESO Annual Report 2005 61



ESO Press Releases

ESO Press Photo 01/05 (12 January): ESO PR High-
lights in 2004

ESO Press Release 01/05 (13 January): Rebuilding
Spiral Galaxies — Major Observing Programme
Leads to New Theory of Galaxy Formation

ESO Press Release 02/05 (19 January): Weighing the
Smallest Stars — VLT Finds Young, Very Low Mass
Objects Are Twice As Heavy As Predicted

ESO Press Release 03/05 (21 February): ESO’s Two
Observatories Merge

ESO Press Photo 04/05 (24 February): Another Look
at an Enigmatic New World — VLT NACO Performs
Qutstanding Observations of Titan’s Atmosphere
and Surface

ESO Press Release 04/05 (2 March): Surprise Dis-
covery of Highly Developed Structure in the Young
Universe — ESO-VLT and ESA XMM-Newton
Together Discover Earliest Massive Cluster of Gal-
axies Known

ESO Press Release 05/05 (3 March): Undercover
Stars Among Exoplanet Candidates — Very Large
Telescope Finds Planet-Sized Transiting Star

ESO Press Release 06/05 (14 March): VLTI First
Fringes with Two Auxiliary Telescopes at Paranal -
World’s Largest Interferometer with Moving
Optical Telescopes on Track

ESO Press Release 07/05 (15 March): A Tale of Two
Populations — VLT FLAMES Finds Hints of Helium-
Richest Stars Ever Seen

ESO Press Release 08/05 (22 March): Young and
Exotic Stellar Zoo — ESO’s Telescopes Uncover
Super Star Cluster in the Milky Way

ESO Press Release 09/05 (7 April): Is this a Brown
Dwarf or an Exoplanet? — New Young Sub-stellar
Companion Imaged with the VLT

ESO Press Release 10/05 (20 April): “Towards a
Europe of Knowledge and Innovation”, the EIRO-
forum paper on science policy

ESO Press Photos 12a-e/05 (22 April): The Blob,
the Very Rare Massive Star and the Two
Populations — Striking Image of Nebula N214C
taken with ESO’s NTT at La Silla

ESO Press Release 11/05 (27 April): Thousand
Papers and Counting — ESO’s Very Large
Telescope Passes the 1000 Refereed Publications
Mark

ESO Press Release 13/05 (30 April): Catherine
Cesarsky Elected Foreign Associate
of the US National Academy of Sciences

« Les Chinois songent déji sérieusement
aun observatoire sur la Lune! »

ESO Press Release 12/05 (30 April): Yes, it is the
Image of an Exoplanet — Astronomers Confirm
the First Image of a Planet Outside of Our Solar
System

ESO Press Release 14/05 (16 May): Dutch Minister of
Science Visits ESO Facilities in Chile

ESO Press Release 15/05 (30 May): Preparing for
the Impact — ESO Telescopes Take Snapshot
of Comet 9P/Tempel 1 in Readiness for Major Ob-
servation Campaign

ESO Press Release 16/05 (7 June): ESO Receives
Computerworld Honors Program 21st Century
Achievement Award in Science Category

ESO Press Release 17/05 (9 June): Ultra-fast Movies
of the Sky — Astronomers Commission New High-
Speed Camera on the Very Large Telescope

ESO Press Photos 20a-c/05 (30 June): Einstein Ring
in Distant Universe — Astronomers Using the
VLT Discover Bright Cosmic Mirage Far Away

ESO Press Release 19/05 (14 July): Comet Tempel 1
Went Back to Sleep — Astronomers Having Used
ESO Telescopes Start Analysing Unique Dataset
on the Comet Following the Deep Impact Mission

ESO Press Release 18/05 (14 July): New Sub-Milli-
metre Light in the Desert — APEX telescope Sees
First Light at Chajnantor

ESO Press Release 20/05 (1 August): Moving Closer
to the Grand Spiral — VLT Enables Most Accurate
Distance Measurement to Spiral Galaxy NGC 300.

ESO Press Photos 24a—-b/05 (10 August): Midsum-
mer’s Dream Galaxies.

ESO Press Release 21/05 (11 August): Rubble-Pile
Minor Planet Sylvia and Her Twins — VLT NACO
Instrument Helps Discover First Triple Asteroid.

ESO Press Photo 26/05 (24 August): Celestial Blast
in Bleak Reticulum

ESO Press Release 22/05 (12 September): Star
Death Beacon at the Edge of the Universe —
Astronomers Find Farthest Known Gamma-Ray
Burst with ESO VLT

ESO Press Release 23/05 (14 September): Black
Hole in Search of a Home — Astronomers Discover
Bright Quasar Without Massive Host Galaxy

ESO Press Release 24/05 (22 September): A Cosmic
Baby-Boom — Large Population of Galaxies Found
in the Young Universe with ESO’s VLT

ESO Press Release 25/05 (25 September): Desert
Pathfinder at Work — Sub-millimetre APEX tele-
scope inaugurated at Chajnantor

The ALMA project
caught much attention.
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Many reports on the
VLT and its science
appeared in the media.

Seeing stars
and planets

ESO Press Photos 31a-b/05 (29 September): The
Colossal Cosmic Eye

ESO Press Release 26/05 (6 October): Flashes Shed
Light on Cosmic Clashes — ESO’s Telescopes See
Afterglows of Elusive Short Bursts

ESO Press Photos 33a-b/05 (17 October): Feeding
the Monster — New VLT Images Reveal the Sur-
roundings of a Super-massive Black Hole

ESO Press Photos 34a-b/05 (4 November): Cosmic
Portrait of a Perturbed Family

ESO Press Release 27/05 (9 November): Star on the
Run - Speeding Star Observed with VLT Hints
at Massive Black Hole

ESO Press Release 28/05 (10 November): Setting
the Stage for Science in Schools — EIRO-
forum presents the very best of European science
teaching

ESO Press Release 29/05 (24 November): Sharp
Vision Reveals Intimacy of Stars — AMBER in-
strument on VLTI Probes Environment of Stars

ESO Press Release 30/05 (30 November): The Dwarf
that Carries a World — HARPS Instrument
Finds Neptune-Mass Exoplanet Around Small Star

ESO Press Release 31/05 (7 December): ESO Signs
Largest-Ever European Industrial Contract For
Ground-Based Astronomy Project

ESO Press Release 32/05 (14 December): Witness-
ing the Flash from a Black Hole’s Cannibal Act -
Short Gamma-Ray Burst Confirms Formation
Scenario

ESO Press Release 33/05 (21 December): Allo, Allo?
A Star is Ringing — VLT Helps Measuring Tortoise-
like Motion

ESO Press Release 34/05 (22 December): ALMA
On the Move — ESO Awards Important Contract
for the ALMA Project

ESO Press Photos 42a-b/05 (25 December): The
Cosmic Christmas Ghost — Two Stunning Pictures
of Young Stellar Clusters

ESO Press Photo 43/05 (29 December): Season’s
Greetings!

The cosmic christmas
ghost, NGC 2467

and its surroundings
(WFI/2.2-m).






Relations with Chile

The supplementary agreement between
Chile and ESO signed a decade ago

has widened and strengthened the coop-
erative relations between ESO and the
Chilean scientific and local communities.
The Chilean population is increasingly
interested in astrophysics and related sci-
ences at all levels. The national and
regional media cover astronomy as a hot
topic almost every week and the media
coverage in Chile of ESO’s achievements
increased by 150 % in 2005 compared

to the previous year, according to inde-
pendent monitoring services. Astronomy
was among the 10 most asked for ca-
reers at the main Chilean universities in
the last national selection process in
December 2005. Moreover, local astron-
omy departments not only received more
applicants, but also better-qualified stu-
dents who faced stronger competition to
become accepted.

More than 8000 visitors were received in
2005 at the La Silla Paranal Observa-
tory as part of the regular service offered
on the weekends to local communities
and also to European travellers who are
strongly motivated by the exploration of
the Universe.

In Antofagasta, the ESO-ALMA stands
at Exponor, the most important industrial
fair in Region Il, were rewarded with

the first prize of the exhibition, while the
UCN Astronomy Institute, in a joint effort
with ESO-Vitacura, offered an active
programme of public talks and ‘star par-
ties’ for people living in Antofagasta and
Taltal, the closest neighbours to Paranal.
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Children captivated by
the Paranal model at the
2005 Fair of Physics.

Also in Taltal, a joint initiative between
ESO and the local municipality granted
scholarships to 163 undergraduate
students. Near La Silla, an agreement
with the municipality of La Higuera was
reached to support local schools.

The ESO-Chile Joint Committee, a part-
nership with the Chilean Government
launched in 1996 as part of the supple-
mentary agreement, has played a crucial
role in the establishment and strength-
ening of Astronomy Departments at
Chilean Universities. In 2005, a total of
388 k€ was assigned for the develop-
ment of astrophysics and related sci-
ences in the country, in a competitive
process where representatives from ESO
and the Chilean Government selected the
best proposals.

By the end of 2005, more than 200 stu-
dents gathered at ESO-Vitacura for the
first multi thematic Latin American As-
tronomy School, organised jointly by ESO
and the Chilean Astronomical Society
(SOCHIAS). Enthusiastic students from 18
different countries had the chance to
learn about front-line areas of research.
The event was the perfect prelude to

the 11th Latin American Regional Meeting

of the International Astronomical Union
(IAU), held just the following week in
Pucon, Chile. Given the success of the
summer school and its impact on the
education of future astronomers, it is now
being proposed that such multi-thematic
schools should take place regularly, in
association with future Regional Meetings
of the IAU.

Another event that generated a wide in-
terest in Chile was the observational
campaign of Comet Tempel 1 before and
after the impact with the space probe
Deep Impact on 4 July. A series of press
conferences were held at the Vitacura
office, with links to Paranal and La Silla.
ESO also joined the Chilean Ministry

of Education in organising a national edu-
cational videoconference that linked
Paranal with young students in 18 differ-
ent cities along the country. In addition,
the main national TV network in the coun-
try presented, together with ESO, a
50-minutes special documentary that
was watched by around 500000 viewers.



As a long-term approach to increase

the public awareness of ESO’s commit-
ment to Chile and its people, a part-
nership with Explora/Conicyt (a govern-
mental agency focused on the promotion
of science among children and young-
sters) was established. As part of the
celebrations of the International Year of
Physics, Explora and ESO launched the
‘100 years, 100 schools’ initiative, which
allowed the creation of 100 school teams
along Chile, with children and teachers
taking science measurements of their en-
vironment, from the Northern Altiplano to
Antartica.

In the framework of ALMA, a regional
fund created by ESO and AUI supported
in 2005 several projects to improve equip-
ments of local farmers, developing sus-
tainable tourism initiatives, and improving
health service in San Pedro de Atacama
and Toconao. This fund was further
increased with the joining of the National
Astronomical Observatory of Japan, in a
public ceremony in San Pedro de Ata-
cama for the 25th anniversary of the local
municipality. As part of these celebra-
tions, ALMA offered to the community a
mobile observatory to allow people to en-
joy observations of the night sky.

Besides this, ALMA has contributed to
the understanding and protection of ar-
chaeological heritage of the ancient Lican
Antai culture. A site museum was built

in an abandoned small estancia, located
near the ALMA road, allowing visitors

to learn more about the lifestyle and cul-
ture of the old native inhabitants of this
area. The book ‘Footprints in the Desert’,
edited and published by ESO, will further
promote the cultural heritage of the ALMA
site’s surroundings.

A site museum was built
along the access road
to the ALMA operations
site.

During Exponor 2005,
ESO received the award
for the best exhibition.
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European Affairs

ESO European Affairs are conducted
partly through direct interactions, primari-
ly with the European Commission, and
through common initiatives carried out in
the frame of the EIROforum partnership.
While we are pleased by the continued
positive, indeed very constructive, rela-
tions with the EU, the year was character-
ised by many changes on the side of the
EU, with the still ‘young’ Parliament and
the new Commissioner in office as well as
further changes within the Commission
Services. To this should be added the un-
certainties associated with the prepa-
ration of FP-7, as it became entangled in
the political struggle over the future
Financial Perspectives of the EU. Mean-
while, FP-6 is approaching its final year.

Direct interactions

ESQO’s direct interactions include applica-
tions to the Framework Programme (FP).
These applications follow in response

to Calls for Proposals and are concen-
trated in areas in which ESO can make a
unique contribution, but which cannot

be covered by ESO’s core funding, and/
or where ESO’s participation, as coordi-
nator or member in consortia of institutes,
is deemed useful. Major FP-6 contracts
signed in 2005 were the ELT Design Study
and the ALMA Enhancement Projects,
both led by ESO. Another contract that
should be mentioned was for the VO-Tech
project, which is part of the overall Euro-
pean VO activities. For ESO, this contract
was the first with DG Information Society.
It is a clear sign that the VO activities are
seen to be important also beyond astron-
omy.

Presentation of the
EIROforum Science
Policy Paper on 20 April
in Brussels at the
Berlaymont Building.
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Most projects under FP-6 with ESO par-
ticipation are linked to R&D, but this year
ESO also entered into a contract under
the ERA-net scheme. This scheme pro-
vides support for transnational network-
ing and coordination of national research
programmes, thus it is primarily seen as
a network of the main European funding
agencies. The specific activity, called
ASTRONET, aims at developing a strate-
gic vision for the whole of European
astronomy as expressed through a ‘road-
map’. Main participants in ASTRONET
are ESO, INSU, BMBF, INAF, PPARC,
NOTSA, MEC (Spain) and NWO, while
ESA and the Max Planck Society elected
to become observers. ESO also joined
the ARENA project, which seeks to in-
vestigate the possibilities for astronomy in
Antarctica.

An important aspect of the direct interac-
tions, which take place at various levels,
is the participation in the consultative
process carried out by the Commission
in connection with the Framework Pro-
gramme, particularly in the preparation of
FP-7. Participating in this process pro-
vides us with an opportunity to raise is-
sues that are important to us and to Eu-
ropean astronomy.

EIROforum

As we have seen in the past years, the
EIROforum serves the dual purpose of
being an important platform for high-level
political interaction and dialogue with the
institutions of the European Union, and
an effective instrument to undertake joint
activities.

As the European Research Area evolves,
the political dialogue remains very im-
portant, not the least with a view to en-
suring that much valuable experience
accumulated within the EIROforum part-
ner organisations is injected into the
debate on how to organise science and
science management in the future in
Europe. This was also the background for
the presentation on 20 April of the EIRO-
forum Science Policy Paper to an invited
audience. The presentation, at the Ber-
laymont Building in Brussels, took place
in the presence of EU Research Com-
missioner Janez Poto¢nik and the (then)
Chairman of the Competitiveness Coun-
cil, Frangois Biltgen. The EIROforum
Science Policy Paper discusses the rela-
tionship between Europe’s Lisbon Strate-
gy and the role for science within that
strategy as well as proposing a series of
concrete steps to which the EIROforum
partners can contribute.

e

Towards a Europe of

knowledge and innovation

Berlaymont, 20 Apnil 2005




Following up on this, EIROforum pre-
sented its views again in a meeting on

12 October at the European Parliament
with prominent members of the Com-
mittee on Industry, Research and Energy
(ITRE). Amongst the participants were
Jerzy Buzek (former Prime Minister of
Poland), Pia Locatelli, Vittorio Prodi and
Philippe Busquin (former EC Commis-
sioner for Research). This meeting fol-
lowed on the heels of the regular autumn
EIROforum Assembly (the joint meeting of
the Directors General and the EIRO-
forum Coordination Group) at ILL. This
meeting also included a first formal ex-
change with Prof. John Wood, Chairman
of the European Strategy Forum for Re-
search Infrastructures (ESFRI).

The EIROforum was also invited to par-
ticipate in the third European Conference
on Research Infrastructures, held on
6-7 December in Nottingham under the
auspices of the UK Presidency of the

EU and organised jointly by the Commis-
sion and ESFRI. Representatives from
ESO attended the conference and, among
other things, participated with a talk on
the future needs in astronomy and astro-
physics.

As regards joint activities, these are nor-
mally dealt with by thematic working
groups and cover outreach and educa-
tion, human resources, grid technolo-
gies, detector technologies/instrumenta-
tion and EU relations. Some activities
under outreach and education have been
mentioned on page 61. The Thematic
Working Group on European Affairs,
which is chaired by ESO, has proven to
be an efficient mechanism both for
exchange of information and for helping
the EIROforum in its EU interactions.
This includes the practical implementa-
tion of the Joint Actions between the
EIROforum and the Commission, carried
out under the Joint Statement of Intent
that was signed by the Directors General
and the European Commissioner in No-
vember 2003.

The Danish Minister of
Education, Bertel
Haarder, at the ESO
office in Santiago.

The Joint Actions comprise the field of In-
strumentation (considerations of setting
up a Network of Excellence or possibly a
‘Technology Platform’) and Human Re-
sources (regarding the application of the
‘European Charter for Researchers’, the
use of the Commission Mobility Portal for
Researchers for EIROforum and ESO
vacancy announcements, and possibly
training for young scientists, etc.). The
Joint Actions also include the EIROforum
European Science Education Initiative
(ESTI), now co-funded by EIROforum and
the Commission, as well as discussions
about a Pan-European Partnership for
Science Education and EIROforum sup-
port for and participation in the EU Con-
test for Young Scientists.

In the spirit of the Joint Actions, the Com-
mission invited EIROforum to organise a
dedicated session on Science Education
in Europe at the CER 2005 Conference
(14-15 November 2005). This conference
attracted around 2 500 participants.

Finally, under the Joint Actions are pre-
liminary discussions aiming at examin-
ing the state of international relations
of the EIROforum partner organisations
and the EC, e.g. in the context of third
country participation in the Framework
Programme, with a view to see if some
degree of coordination is merited.

Of course many of these activities will de-
pend on the final shape of FP-7 includ-
ing the financial resources allocated by
the Commission. This remained unclear
as the year drew to a close.

As in the previous years, ESO was
pleased to welcome high-level visits from
its member states and beyond. The visits
included key members of the Danish and
Dutch Governments as well as officials
of the European Commission. Such visits
are important, because they contribute
to deepening the understanding of the
many-sided activities carried out by our
organisation.
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The Observing Programmes Committee

The Observing Programmes Committee
2005

Alfonso Aragén Salamanca
Antonella Barucci (Period 76)
Rolf Chini (Period 76)

Seren Frandsen (Period 76-77)
Eva Grebel

Martin Groenewegen

Frangois Hammer (Period 75)
Artie Hatzes (Period 77)

Rob Jeffries (Period 77)

Jens Knude (Period 75)

Jari Kotilainen

Matt Lehnert (Period 75)
Tommaso Maccacaro (Chairman)
Tom R. Marsh (Period 75)

André Moitinho de Almeida
Thierry Montmerle (Period 75-76)
Goran Ostlin

Reynier Peletier (Period 75)
Christian Perrier (Period 75)
Timo Prusti (Period 75)

Daniel Rouan (Period 77)

Marfa Teresa Ruiz

Paolo Saracco (Period 76-77)
Xander Tielens (Period 76-77)
Joachim Wambsganss (Period 76-77)
Lutz Wisotzki

The Observing Programmes Committee
(OPC) met twice in 2005, in June and in
November. For the Observing Period 76
(1 October 2005 to 31 March 2006),
around 865 proposals were received, a
new absolute record, while for the Ob-
serving Period 77 (1 April to 30 Septem-
ber 30, 2006), this number was of 850
proposals, following a long trend of slight-
ly fewer proposals during the southern
winter semester. From all the proposals
received, it appears that there is a con-
tinuing high demand for the first genera-
tion VLT workhorses (FORS1, FORS2,
ISAAC and UVES). Melipal (UT3) saw an
increase of pressure due to its new in-
strument, VISIR, and the same happened
for Yepun (UT4) with its new instrument
SINFONI. With the continued high demand
on FLAMES and on NACO, the pressure
factor is now very high on all VLT units
(about a factor of four). Instruments at

La Silla experienced a slight increase of
demand during 2005, when compared
to previous years, mainly due to the num-
ber of Large Programmes asking for time
on La Silla.

With the aim of taking full advantage of
the complementarity of ground-based
and space-borne observing facilities,
ESA and ESO have agreed to establish a
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joint telescope time application scheme
for those scientific programmes that
require observations with both the XMM-
Newton X-ray observatory and the ESO
VLT(l) telescopes to achieve outstand-
ing and competitive results. During P75,
the first Period under this agreement,
ESO received five proposals out of which
three were recommended by the OPC
(two of them top ranked). During P77,
ESO received two such proposals, one
being top ranked. All these proposals
were successfully scheduled at both VLT
and XMM-Newton telescopes, all them
requiring simultaneous observations at
the two observatories. From ESA’s side
two proposals were recommended time
(one of which is a Large Programme) in
P75 and four in P77. All were successfully
scheduled at both observatories.

During 2005 there was a continued high
pressure for Target of Opportunity (ToO)
proposals, in particular in the field of
gamma-ray bursts (GRBs). A large frac-
tion of submitted ToO proposals in P76
and P77 were GRB proposals requesting
the Rapid Response Mode of the VLT,
meaning VLT observations in less than six
minutes after a trigger (that can be sub-
mitted via mobile phone). Exceptionally,
some proposals were granted override
status over visitor mode programmes to
maximise the chances of successful
observations of these very time critical
events. Time lost to visitor mode pro-
grammes during GRB observations is
returned to the programme during service
mode. To optimise the scientific return

of the recommended GRB programmes
ESO invited the successful Pls to an ob-
servational strategy meeting in Garching.
These meetings will continue in the up-
coming Periods.

OPC procedures

During 2005 the OPC worked very well
and although there is currently no need
for a fundamental revision, several pro-
cedural improvements were delineated
and will be implemented during 2006.
Given the growing number of submitted
proposals every Period, the workload on
OPC and OPC panel members is reach-
ing a critical level, in particular for Panels
C (Star Formation and Solar System)
and D (Stellar Evolution). The OPC selec-
tion, structure, and general statistics on
time allocation are available to the users
via the ESO web.

Large Programmes

‘Large Programmes’ (LPs) are projects
requiring substantial observing time
(more than either 100 hours or 10 nights)
for a well-focused scientific goal. The du-
ration is limited to no more than two
years (four semesters). Up to 30 % of the
total time available for the community
may be committed to LPs. In P76 the
OPC was faced with eight LPs, recom-
mended three, and several of the rest
were partly converted into normal pro-
grammes. In P77 there were 20 LPs sub-
mitted and six were recommended. Be-
tween the start of VLT operations in 1999
(PB3) and 2005 (P77), 63 LPs have been
approved by the OPC for Paranal and

La Silla telescopes. They cover almost all
current astronomical topics, from the
Solar System to the study of cosmologi-
cal parameters.

Public Surveys

Surveys provide large, homogeneous
data sets covering a variety of combina-
tions in the parameter space of multi-
band, depth and sky area. Often surveys
span longer time intervals and have a
broader scope than LPs. From their data-
bases, large uniformly treated products
can be generated, which can be used for
a variety of scientific purposes.

At ESO, surveys have been handled as
LPs in recent years. Some of them

have been conceived as Public Surveys,
such as the various EIS surveys (e.g.
Pre-FLAMES, Deep Public Survey, and



the GALEX and XMM follow-up sur-
veys), FIRES and GOODS. Others have
been handled as proprietary (or private)
surveys, such as the U-band VIRMOS
survey and the SWIRE optical follow-up.
Many of these surveys are also con-
nected to legacy-type programmes at
satellites and other observatories.

Surveys will constitute an important
contribution to the science produced with
ESO facilities in the forthcoming era

of the dedicated survey telescopes, VST
and VISTA. To tackle in the best way pos-
sible this ‘paradigm change’ a new
concept for the implementation of Public
Surveys was put in place during 2005,
allowing Public Surveys to be treated as a
separate category to Large Programmes.
This new procedure calls for a deeper in-
volvement of the community in the survey
production as well as an effective coop-
eration between the community and ESO
to ensure the scientific quality of the pro-
ducts. During 2005 the Public Survey
Panel (PSP) met in Garching to evaluate
the 15 VST Public Survey proposals re-
ceived for the November 2004 Call, and
identified three core programmes. The
PSP then held a meeting with the Pls of
these core programmes and with the

Pls of not recommended but potential
merger programmes, in order to optimise
the science cases and the planning of the
surveys. The majority of the potential
merger programmes were incorporated in
the core programmes. The PSP then
made a formal endorsement of these
optimised core programmes to the OPC
in the November OPC meeting (P77).
These three core programmes were
recommended for execution by the OPC.
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The Users’ Committee

The Users’ Committee

2005

Belgium Griet Van de Steene

Denmark Uffe Grae Jergensen

Finland Merja Tornikoski

France Pascale Jablonka
(Vice-Chairwoman)

Germany Sabine Moehler

Italy Enrico Cappellaro

The Netherlands  Lex Kaper (Chairman)

Portugal Nuno Cardoso Santos
Sweden Sofia Feltzing
Switzerland Pierre North

United Kingdom  Malcolm Bremer

Chile Wolfgang Gieren

The Users’ Committee (UC) held its annu-
al meeting on 11 and 12 April. The meet-
ing was chaired by Lex Kaper.

After hearing presentations from ESO on
the La Silla Paranal Observatory, the
status of ALMA, and the proposal submis-
sion and time allocation processes, the
UC provided the feedback from the ESO
users’ community on the usage of ESO’s
facilities, partly based on the outcome

of a survey designed and distributed by
the committee. The level of satisfaction
of the users with respect to observations
carried out both at the La Silla and Para-
nal sites is in general high. The bulk of the
expressed concerns rest with the avail-
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Observing schedule
at La Silla.

ability of data reduction pipelines for the
various modes of all instruments, the ex-
istence of alternative reduction tools for
those instrument modes for which such
pipelines are not provided, and the deliv-
ery of science-ready data to the commu-
nity. The conclusions of the lively discus-
sions about these topics are reflected in a
number of action items and recommen-
dations assigned by the UC to ESO. The
effectiveness of this process for achiev-
ing progress in the direction expected by
the users is reflected by the fact that
most of the action items and recommen-
dations that had been set by the UC

at its previous meeting could be closed
following corresponding action by ESO.
Significant progress had been achieved
on the remaining open issues.

As usual, the meeting featured a ‘special
topic’, this time on Large Public Sur-
veys, to which half a day was devoted.
Presentations were given by frequent
users and by ESO representatives, on
the UKIRT Infrared Deep Sky Survey
(UKIDSS), VISTA, VST, the OmegaCAM
Guaranteed Observing Time, and the
ESO Public Surveys. The subsequent dis-
cussion concentrated primarily on the
expected status of reduction of the data
that will be made accessible through the
archive, and on the timescale and pro-
cedure for the proposal submission and
time allocation processes for public
surveys on the VST and VISTA. The input
received from the UC proved very valu-
able for ESO within the framework of the
implementation of the Large Public Sur-
veys.
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The Scientific Technical Committee

The Scientific Technical Committee
2005

Arnold van Ardenne (NL)
Roland Bacon (F)
Andrea Cimatti (I)
Andreas Eckart (D)
Paulo J. V. Garcia (P)
Raffaele Gratton ()
Thomas Henning (D)
Richard Hills (UK)

Hans Kjeldsen (DK)
Konrad Kuijken (NL)
Simon Lilly (CH)

Dante Minniti (RCH)
Nikolai Piskunov (S)
Jean-Loup Puget (F, Chairman)
Patrick Roche (UK)

likka Tuominen (FIN)
Jean-Marie Vreux (B)

Following the recommendations of the
Working Group on Scientific Strategy
(SSWG), Council, at its 105th meeting in
Helsinki, approved new terms of refer-
ence and new structure and membership
for the STC. Thus, in the future, STC
membership will be chosen not only by
national representation, but also to
ensure broad coverage of all the range of
scientific disciplines required for VLT,
VLTI, ALMA, and ELT. We reproduce the
relevant parts of the Council decision
below.

Structure and Membership

1. The STC consists of 14-16 members
appointed by Council for their scien-
tific and technical eminence, with at
least one member from each Member
State and Chile.

2. Members are elected by Council
based on nominations by the Nominat-
ing Committee.

3. Members are appointed for three-
year staggered terms so that about an
equal number retire each year.

4. Good coverage of the relevant astro-
nomical disciplines and techniques at
all times should be aimed at in ap-
pointing the individual members and
the actual size of the Committee.

5. The STC Chair is appointed annually
by Council for no more than three con-
secutive years.
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6. At its first meeting in each year, the
STC elects from its members a vice
chair to replace the chair at occasions
when the latter is unable to fulfill her/
his functions.

Conflicts of interest

1. The general definition and rules for
dealing with conflicts of interest on
ESO committees apply in full to the
STC.

2. The Principal Investigator of an instru-
ment or project in preparation, in study
phase, or under construction in the
ESO programme cannot serve on the
STC.

3. Directors of the institute of a Principal
Investigator as defined in 2. are similar-
ly excluded.

As established by the new procedures,
Council appointed a special Nominat-

ing Committee, composed of Drs. Teresa
Lago (Chair), Jean-Loup Puget, Ewine
van Dishoeck, Laurent Vigroux, and
Christoffel Waelkens with the task of pro-
posing the members of STC to be ap-
pointed by Council. In the interim period
until the new STC was in place, Coun-

cil extended the appointments of STC
members whose periods expired in 2005,
and who did not have conflicts of inter-
ests according to the precepts above. For
these reasons, the composition of STC
will change in 2006.

STC 59th Meeting

A full report about the status of the VLTI
infrastructure, and about the results of
the Workshop on second-generation VLTI
instrumentation, were presented to the
committee. Upon an in-depth review of
the technical issues underlying the
difficulties encountered in operating the
fringe tracker FINITO, the review-panel
presented a number of recommendations
that were very much welcomed by STC.
The committee encouraged ESO to
pursue these recommendations, and to
report the findings at the next meeting.

On the issue of second-generation multi-
beam instruments for VLTI, STC encour-
aged ESO to continue contacts with

the community with the aim of proposing

ways forward in the next meeting when
the VLTI recovery team may have iden-
tified the scale of the problems and solu-
tions for efficient operation.

The Pls of the two competing proposals
for Planet Finder — the last second-gener-
ation VLT instruments to be decided -
Jean-Luc Beuzit (LAOG) and Markus
Feldt (MPIA) — were invited by the Chair to
present their proposals to the committee.
STC congratulated the two teams for
their excellent presentations and for the
very substantial efforts undertaken in

the design studies for Planet Finder. STC
remarked that their developments in
adaptive optics were not only relevant for
the Planet Finder, but also for future ELTs
for which characterisation of extrasolar
planets is of very high scientific priority.

Noting that the addition of an integral
field spectrograph — as foreseen by the
MPIA proposal — to the LAOG system
would substantially enhance the Planet
Finder, STC strongly encouraged the
collaboration between the two teams to-
wards this goal. Thus, STC recommended
to ESO to proceed to the next phase
with the LAOG team, and to encourage
and monitor the merger of the two pro-
jects with the particular aim of imple-
menting the integral field spectroscopy
and polarimetry options of the MPIA in-
strument into the LAOG proposal.

Because the anticipated strong compe-
tition from other observatories, a Planet
Finder instrument is relevant only if the
main scientific programme, which will
require hundreds of nights, can be con-
ducted quickly. STC thus recommended
ESO to explore the optimum way of
achieving this, including the possibility of
wider collaborations and public surveys.

A substantial part of the meeting was de-
voted to the discussion of issues related
to ALMA, in particular issues of cost, and
the ALMA Regional Centres. On the first
issue, while STC endorsed the recom-
mendations of the ALMA Science Adviso-
ry Committee (ASAC) that the number



of antennas would be set at 50, STC ex-
pressed concerns that increases in the
cost of ALMA may impact other areas of
the ESO programme.

At its previous meeting (No. 58) STC had
endorsed the proposal by ESO to issue
a call for expressions of interest by
institutes willing to host ALMA regional
centres. The idea about a distributed
model with multiple European sites coor-
dinated by a strong centre at ESO was
welcomed by the committee.

STC 60th meeting

A substantial part of the meeting was de-
voted to issues related to the interfero-
metric mode of the Very Large Telescope
(VLTI). A special task force composed of
staff from the Observatory and Garching
(the Interferometry Task Force or ITF) was
formed to investigate the issues identi-
fied by the VLTI Review Panel. FINITO
seemed to be working as expected, so
the failure to track fringes on sky with
FINITO seemed to be related either to vi-
brations, or to residual high order wave-
front aberrations. Detailed studies of
these problems were underway. Other is-
sues related to rail alignment were well
understood and solutions in hand. STC
appreciated the work carried out by the
ITF to fully understand the issues related
to fringe tracking with VLTI, and the oper-
ation of VLTI in general; STC was very
impressed by the progress made and
strongly encouraged the team to continue
their work.

The Pls of the four teams proposing sec-
ond-generation multi-beam instruments
for the VLTI were invited by the STC Chair
to present their instruments to the com-
mittee. Thus, STC heard presentations
by Fabien Malbet (VITRUV — Near-IR
spectro-imager using fibers), Bruno
Lopez (MATISSE — Mid-IR spectro-im-
ager), Frank Eisenhauer (GRAVITY — AO
assisted, two-object, multiple-beam-
combiner), and Chris Haniff (BOBCAT —
Near-IR spectro-imager using bulk op-
tics). STC appreciated the presentations
by the four groups and underlined the
importance these instruments could have
for the development of the VLTI pro-
grammes in the next decade owing to
their imaging and spectroscopic capa-

bilities. Because of the importance of the
science cases for these instruments,
including in particular the Galactic Centre
case for general relativity, where the
unique characteristics of the VLTI should
allow important breakthroughs, STC con-
sidered that the developments of these
capabilities should not be unnecessarily
delayed.

Therefore, STC recommended ESO to
solicit formal proposals for Phase A
studies for next generation instruments
with a deadline early in 2006, to be re-
viewed by ESO in time for the April STC
meeting. These proposals should ad-
dress not only the scientific capabilities
and technical descriptions of the pro-
posed instruments, but also the require-
ments on the VLTI infrastructure, observ-
ing strategies, telescope configurations,
and observing time requirements re-
quired to conduct the key scientific pro-
grammes.

The preceding months had seen intense
activity on many aspects of ALMA and
therefore a substantial fraction of the
meeting was also devoted to ALMA de-
velopments. In particular, a detailed re-
baselining activity had been undertaken
and an in-depth international cost review
had just taken place. These reviews indi-
cated that the new cost estimates could
be regarded as robust and STC was
pleased to hear that Council had deter-
mined that ALMA was affordable at the
new increased cost level, without serious
disruption to the other major elements

of the ESO programme.

STC endorsed the view of the ALMA
scientific advisory committees that the
reduction from 64 to 50 antennas was
painful, but would leave the major sci-
entific capabilities of ALMA largely intact,
while any further reduction would seri-
ously erode these capabilities. STC also

agreed with the ESAC and ASAC that
further de-scoping options which would
have substantial impact on ALMA'’s sci-
entific capabilities should not be adopted,
but noted that there was some limited
scope for cost savings in the provisions
for support facilities, e.g. at the OSF, and
such items as travel.

Having heard the reports from the sci-
ence advisory committees and the
project management on the implications
of having two different types of antennas
(US and European; three types in fact
considering the Japanese antennas), STC
was satisfied that ALMA'’s science goals
will be met with a heterogeneous array.

Following the recommendations of the
59th meeting of STC, the LAOG and
MPIA joined forces to present a single
proposal for Planet Finder. STC consid-
ered that the proposed instrument of-
fers a powerful capability for finding and
characterising exoplanets and should
proceed to PDR. STC recommended that
the guaranteed time (GT) programme

be reviewed at PDR. Since the GT will not
suffice to exhaust all of the potential
targets, STC recommended that the OPC
should be prepared to award very large
amounts of observing time also to user
programmes to ensure that the ESO com-
munity can undertake ambitious plan-

et finding and characterisation projects.
However, STC found it premature to
consider a large public survey with the
Planet Finder now.

The plan to develop an integrated ap-
proach for adaptive optics at the VLT,
which had been reviewed by a panel of
experts just before the meeting, was
presented to the committee for recom-
mendation. STC considered that the
proposed Adaptive Secondary will pro-
vide significant improvements in effi-
ciency for HAWK-I and MUSE as well as
providing vital information on key ELT
technologies, and recommended that it
should proceed. At the same time,

STC asked ESO to develop an optimised
VLT instrument deployment plan that
includes the second-generation instru-
ments and AO developments. In par-
ticular, STC asked ESO to investigate
whether all foci of the adaptive telescope
can be exploited.
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Extraordinary STC 61th meeting

Because of the fast cadence of ALMA
developments during the second half

of the year, the ESO Medium Range Im-
plementation Plan and the Long Term
Perspectives were not ready for discus-
sion at the October meeting (60th), so
an extraordinary meeting was scheduled
on 22 November, ahead of the Council
meeting that would discuss these plans.
The meeting also provided the oppor-
tunity to discuss the OWL Review, which
took place on 4-6 November, and the
consequences of the review. Further-
more, a proposal for a wide field optical
camera for VISTA (darkCAM), which ar-
rived at ESO too late for discussion at the
October meeting, was also presented in
this special meeting.

The documents containing ESO’s Me-
dium Range Implementation Plan (MRIP)
and Long Term Perspectives (LTP) were
made available to STC well in advance of
the meeting, and the Director General
made a detailed presentation of the most
relevant aspects of the plans at the meet-
ing. The MRIP lays the foundations for
ESO activities planned in the medium
term (2003-2009) and contains detailed
projections for carrying out ESO’s mis-
sion, including completion of VLT/VLTI,
VST, and VISTA, full operation of the

La Silla Paranal Observatory, construction
of the (re-baselined) ALMA, and all the
steps necessary to enable the start of
construction of an ELT in 2010. The Long
Term Perspectives present an outlook of
ESO'’s activities in the period 2003-2025.
STC was pleased that the MRIP allows
the important elements of the ESO pro-
gramme to proceed without significant
disruption after allowing for the ALMA
cost increases, and endorsed the MRIP
as presented.

The STC also discussed the Long Term
Perspectives and emphasised the
requirement to deliver an ELT on a com-
petitive timescale to maintain ESO’s
world-leading position. STC encouraged
Council to continue to pursue this goal,
stressing their conviction that it would be
premature to consider reducing invest-
ments in Paranal operations before the
scientific capability, timescale, and costs
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of the ELT are defined. Indeed, STC ex-
pects the Paranal telescopes to remain
vital for European astronomy well into the
ELT era.

A full report on the OWL review was pre-
sented by Roberto Gilmozzi, but unfortu-
nately due to unforeseen problems, the
written panel recommendations were not
available at the time of the meeting. STC
was pleased with the review and the
response of the OWL team to the (verbal)
Panel recommendations. In particular,
STC was very encouraged to have con-
firmation that a very large aperture tele-
scope appears to be feasible. STC reiter-
ated its disposition to becoming fully
engaged in the scientific definition of the
ESO ELT in 2006.

Cerro Paranal, home
of the VLT, with VISTA
in the foreground.

As mentioned, the proposal by a UK-led
consortium to build a wide-field optical
camera for VISTA had been received too
close to the October STC meeting to be
properly assessed by ESO staff in time
for the meeting. In fact, the detailed anal-
ysis by the Divisions involved (presented
at the November meeting) revealed sev-
eral serious technical (and political) chal-
lenges for the implementation of the cam-
era. Noting that there is an ESO/ESA
Working Group on Fundamental Cosmol-
ogy, the STC Chair invited the co-Chair
of this WG, Peter Schneider, to present
the views of the Working Group on the
darkCAM science case. The darkCAM
consortium is proposing a large (10000
square degrees) multi-colour survey to
investigate a number of burning issues in
Cosmology, notably the equation of state
of dark energy from a weak-lensing
survey. STC concluded that a large multi-
band survey such as that proposed by
the darkCAM team has great scientific
potential that goes far beyond the lens-
ing survey. But, given the difficulties re-
ported by ESO, the committee could not
recommend the approval of the dark-
CAM proposal as presented. However,
STC encouraged ESO to explore ways of
achieving the goal of a large, deep, multi-
colour survey, which would be substan-
tially deeper than the multipurpose Sloan
survey whilst also tackling the nature of
dark energy.



Summary of Use of Telescopes by Discipline

The scientific categories referred to in B6 Non-thermal processes in galactic C6 Main-sequence stars with circum-
the following tables correspond to the nuclei (incl. QSRs, QSOs, blazars, stellar matter, early evolution
OPC classifications given below: Seyfert galaxies, BALs, radio galax- C7 Young binaries, brown dwarfs,
ies, and LINERS) exosolar planet searches
B7 Thermal processes in galactic nuclei C8 Solar system (planets, comets,
OPC Categories and Sub-Categories and starburst galaxies (incl. ultra- small bodies)
luminous IR galaxies, outflows,
A: Cosmology emission lines, and spectral energy D: Stellar Evolution
A1 Surveys of AGNs and high-z distributions) D1 Main-sequence stars
galaxies B8 Central supermassive objects D2 Post-main-sequence stars, giants,
A2 |dentification studies of extragalactic B9 AGN host galaxies supergiants, AGB stars, post-AGB
surveys stars
A3 Large scale structure and evolution C: Interstellar Medium, Star Formation D3 Pulsating stars and stellar activity
A4 Distance scale and Planetary Systems D4  Mass loss and winds
A5  Groups and clusters of galaxies C1 Gas and dust, giant molecular D5 Supernovae, pulsars
A6  Gravitational lensing clouds, cool and hot gas, diffuse D6 Planetary nebulae, nova remnants
A7 Intervening absorption line systems and translucent clouds and supernova remnants
A8 High redshift galaxies (star forma- C2 Chemical processes in the inter- D7  Pre-white dwarfs and white dwarfs,
tion and ISM) stellar medium neutron stars
C8 Star forming regions, globules, D8 Evolved binaries, black-hole
B: Galaxies and Galactic Nuclei protostars, Hil regions candidates, novae, X-ray binaries,
B1 Morphology and galactic structure C4 Pre-main-sequence stars (massive CVs
B2 Stellar populations PMS stars, Herbig Ae/Be stars and D9 Gamma-ray and X-ray bursters
B3 Chemical evolution T Tauri stars) D10 OB associations, open and globular
B4 Galaxy dynamics C5 Outflows, stellar jets, HH objects clusters, extragalactic star clusters
B5 Peculiar/interacting galaxies D11 Individual stars in external galaxies
Percentage of scheduled observing time/telescope/instrument/discipline
Scientific Categories Scientific Categories
Telescope  Instrument A B C D  Total Telescope  Instrument A B C D Total
2.2-m FEROS 4 4 7 33 48 uT2 FLAMES 17 8 M 27
WFI 25 7 7 13 52 FORS1 5 9 5 8 27
Total 29 11 14 46 100 UVES 12 8 8 18 46
Total 18 24 21 37 100
Scientific Categories
Telescope  Instrument A B C D Total Scientific Categories
3.6-m CES 0 0 4 3 7 Telescope  Instrument A B C D Total
EFOSC2 0 9 3 6 28 uT3 VIMOS 23 20 5 3 51
HARPS 0 0 29 22 51 VISIR 0 10 24 5 39
TIMMI2 o 0 9 2 11 Special-ULTRACAM 0 1 3 6 10
Special-CIGALE 0 3 0 0 3 Total 23 31 32 14 100
Total 10 12 45 33 100
Scientific Categories
Scientific Categories Telescope  Instrument A B C D Total
Telescope  Instrument A B C D Total uT4 NACO 2 9 39 10 60
NTT EMMI 6 6 10 12 44 SINFONI 16 16 3 5 40
SOFI 5 11 28 7 51 Total 18 25 42 15 100
SusI2 o 2 2 1 5
Total 21 19 40 20 100 Scientific Categories
Telescope  Instrument A B C D  Total
Scientific Categories VLTI AMBER! 0 1 5 12 18
Telescope  Instrument A B (¢} D Total MIDI 0 8 19 55 82
uT1 FORS2 20 15 6 8 49 Total 0 9 24 67 100
ISAAC 10 18 18 15 51 " AMBER went into operation in October 2005.
Total 30 28 19 23 100
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Council

Council held two ordinary meetings, in
Helsinki in June and in Garching in De-
cember, and also met for an extraordina-
ry session in September in Brussels,
adopting a resolution about the overall
affordability of ALMA, an essential pre-
cursor to placing the ALMA antenna
procurement contract. The Committee of
Council met three times during the year,
in March in Garching, in the middle of
September in Garching and at the end of
September in Brussels. The meetings

in the first half of the year were chaired by
Prof. Piet C. van der Kruit, and those from
September by Dr. Fernando Bello, the
Vice-President.

In December Council adopted a resolu-
tion on the accession of Spain to ESO as
the 12th Member State from 1 July 2006.

Council commended the OWL team for
producing an in-depth Concept Design
Study for a 100-m telescope which was
presented at the September meeting and
reviewed by an external panel chaired by
Prof. Roger Davies.

Amongst the important issues addressed
by Council and Committee of Council in
the course of the year were the status,
re-baselining, and affordability of ALMA,
the recommendations of the Scientific
Strategy Working Group, plans for the
ELT/OWL, and the report of the OWL Con-
cept review panel.

Council was informed on the smooth
merging of La Silla and Paranal Ob-
servatories. The issue of a new Head-
quarters building in Garching continued
to be of concern.

The agreements for the instruments
KMOS and MUSE were approved

by Council, which noted that guaranteed
time was awarded on the basis of the
standing rules.

The Hiiregion N213C
in the Large Magellanic
Cloud (NTT/SUSI2).

Council received the regular VLT/VLTI, In-
strumentation and ALMA biannual re-
ports, and the reports from the Chairs of
the Finance Committee, the Scientific
Technical Committee, and Observing
Programmes Committee. Council also
examined the document “ESO Long Term
Perspectives 2003-2025" prepared by
the Executive.

The Council’s Scientific Strategic Working
Group met four times in Garching dur-
ing 2005, chaired by Prof. Tim de Zeeuw.
At the May meeting the group produced
a report containing terms of reference

for STC and OPC, rules for the Nominat-
ing Committee, and rules on dealing with
conflicts of interest on ESO committees.
[t also discussed proposed next steps for
the European ELT.

The ESO Tripartite Group chaired by Dr.
Ugo Sessi met two times during 2005, in
March in Garching and in October in
Grenoble. Among the discussion points,
one very important topic was the CERN
Pension Fund, as well as the question

of the establishment of a Kinderkrippe
(nursery) together with the Max-Planck-
Institut, the improvement of the commu-
nication with staff members in Chile and
the cost-of-living adjustment in Chile

on the household and children allowance.

At the ordinary December meeting Prof.
Richard Wade was elected President of
Council for 2006 and Dr. Monnik
Desmeth was elected Vice-President.
Ms. Rowena Sirey was reappointed
Chair of the Finance Committee for 2006.
Dr. Lutz Wisotzki was appointed Chair
of the Observing Programmes Commit-
tee for 2006 and Dr. André Moitinho

de Almeida was appointed Vice-Chair-
man. For the Scientific Technical Com-
mittee Dr. Linda Tacconi was appointed
Chair.

Dr. Ewine van Dishoeck and Dr. Laurent
Vigroux were appointed members of
the ALMA Board for 2006—-2007. Prof.
Roy Booth was appointed Assessor

to the ALMA Board for 2006. The Presi-
dent of Council and the Director General
are members ex officio.

Council and Committee of Council

2005
President

Belgium

Denmark

Finland

France

Germany

Italy

The Netherlands

Portugal

Sweden

Switzerland

United Kingdom

Piet C. van der Kruit

Monnik Desmeth
Jean-Pierre Swings

Jens Viggo Clausen
Henrik Grage

Kalevi Mattila
Pentti Pulkkinen

Philippe Barré
Laurent Vigroux

Ralf Bender
Andreas Drechsler

Vicenzo Dovi
Bruno Marano

P. Tim de Zeeuw
Jan A. C. van de Donk

Fernando Bello
Teresa Lago

Claes Fransson
Finn Karlsson

Michel Mayor
Martin Steinacher

Gerry Gilmore
Richard Wade
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Finance Committee

In 2005 the Finance Committee held

two ordinary meetings and one extraordi-
nary meeting. All were chaired by Ms.
Rowena Sirey and took place in Garching.
The agenda items included various finan-
cial issues, such as annual accounts,
budget, cash-flow situation, financial
projections and member states’ contri-
butions as well as personnel issues
concerning international and local staff.

A very important issue this year was the
placement of the procurement contract
for the ALMA production antennas.

Throughout the year Finance Committee
meticulously dealt with the issue of the
financial difficulties of the CERN Pension
Fund, a pension scheme covering also
the ESO staff members.

At the ordinary meetings Finance Com-
mittee received regular updates regarding
VLTI, Instrumentation and status of the
ALMA Project.

Finance Committee approved the award-
ing of 21 contracts exceeding 300000 €
and 22 single-source procurements
exceeding 150000 €. Information was
received concerning procurement
statistics, forthcoming calls for tenders,
price inquiries, etc.

The Committee received regular progress
reports on the status of the ERP system
and on the implementation of additional
features.
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Finance Committee

2005
Chair
Belgium

Denmark

Finland
France

Germany

Italy

The Netherlands
Portugal
Sweden
Switzerland

United Kingdom

Rowena Sirey

Alain Heyen

Edel Bregnbeek (until
10/2005)

Cecilie Tornge (from
10/2005)

Jaana Aalto

Patricia Laplaud

Marlene Lohkamp-
Himmighofen

Ugo Sessi

Coen J. van Riel
Fernando Bello
Sofie Bjorling
Jean-Pierre Ruder

Colin Vincent

Finance

Since the financial year 2004, the ESO
financial statements have been presented
in a standard format comprising: the bal-
ance sheet, the statement of income and
expenditure and the statement of cash
flow.

After 2003 and 2004, the financial situa-
tion of ESO improved further in 2005.
The positive cash flow development of
+56.0 M€ in 2005 is reflected in the cash
and short-term deposits as of 31 Decem-
ber 2005, which amounted to 76.9 M€.

The net result of the statement of income
and expenditure for 2005 was +33.7 ME€.

The approved budget for 2006 comprises
three sections: the income budget, the
payment budget and the commitment
budget. The income budget amounts to
192.8 M€ and is thus foreseen to be
higher than the payment budget, which
amounts to 173.1 M€. The commitment
budget for 2006 is 192.3 M£€.



Financial Statements 2005 Budget for 2006
(in €1000) (in €1000)
Balance Sheet 31.12.2005 31.12.2004 Income budget 2006
Contributions from member states 112139
Assets Other income from member states 59597
Cash and short-term deposits 76880 20742  Income from third parties 17291
Claims, advances, refundable taxes and other assets 4958 2669  Various income 3770
Total assets 81838 23411  Total income budget 192797
Liabilities and equity Payment budget 2006
Dues 18336 3711 Personnel cost 48378
Advance payments received and other liabilities 16827 6723  Other cost 124689
Total liabilities 35163 10434  Total payment budget 173067
Cumulated result previous years 12977 -9888
Annual result 33698 22865 Commitment budget 2006
Total equity 46675 12977  Personnel cost 48378
Total liabilities and equity 81838 23411 Projects commitments w/o personnel 114424
Operations commitments w/o personnel 29450
Total commitment budget 192252
Statement of Income and Expenditure 01.01.2005-31.12.2005
Income
Contributions from member states 126922
Contributions from third parties and partners 13825
Income from sales and other income 4195
Total income 144942
Expenditure
Expenditure for staff 45493
Operating and other expenditure 65751
Total expenditure 111244
2005 Result 33698
Cash flow 01.01.2005-31.12.2005
Cash flow from operating activities
Receipts
Income 144942
Net movements on accounts receivable 1406
Total 146348
Payments
Expenditure -111244
Net movements on accounts payable 14612
Total -96632
Net cash flow from operating activities 49716
Cash flow from financing activities
Net cash flow from financing activities 6320
Net cash flow = Net increase/decrease in cash
and short-term deposits 56036
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Personnel

The activities of the Personnel Depart-
ment Garching/Vitacura and General Ser-
vices were focused on:

78

Completion of the implementation of
HR modules Payroll, Position Plan,
Travel and Employee Self Service with-
in the ERP system
Review and restructuring of
— the General Services in Garching
— logistics and transport in Europe
and Chile
— the administrative procedures
of visitors and visiting scientists in
Garching and in Chile
— the Personnel Department home-
page now including information
for all staff categories in Garching
and Chile
Preparation and implementation of
induction courses at all sites in Chile
Preparation of a call for tenders con-
cerning the implant travel office, and
implementation of the new travel office
in Garching
Concept, development and start of the
implementation of the ESO/IPP Kinder-
krippe (nursery)

Portugal
0.3%
The Netherlands
3.5%

Italy
17.9%

United Kingdom
5.6 %
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Common training for Staff Members
offering administrative services at all
sites in Chile concerning team building
and communication

Implementation of the Regulations of

the Welfare Fund for Local Staff Mem-

bers in Chile as well the outsourcing of
its administration

Assistance and advice in the proc-

ess of the merging of the La Silla and

Paranal Observatories

Revision of the employment conditions

of and further guidelines for Interna-

tional Staff Members and Local Staff in

Chile particularly with respect to:

— the application and calculation of
the Cost of Living index,

— the regulations of the 8/6 turno
working schedule applied at the
Observatory,

— the guidelines on accreditation and
official visas,

— private shipments to and from Chile,

— guarantee letters for medical
emergencies,

— visits of relatives at the Observatory,

— family days in Antofagasta,

La Serena and Santiago

Belgium
4.4%

Switzerland
1.5%

Germany
32.9%

Denmark
3.5%

France
18.5%

— Revision and recommendation re-

garding the package of equilibration
measures to the Pension Fund

— Revision and amendment of the Staff
Rules and Regulations for Internation-
al Staff and corresponding Adminis-
trative Circulars regarding working time
and regular medical examinations

— Short-term and long-term office ac-
commodation in Garching and as-
sistance in the planning of the new
building.

In the course of the year, 16 Local and
40 International Staff Members were re-
cruited. In addition, 123 Students, Fel-
lows, Paid and Unpaid Associates joined
ESO. The diagram below shows the
International Staff Members of ESO by
nationality as of 31 December 2005.

Distribution of Inter-
national Staff Members
by Nationality as of
31 December 2005.
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Four Seasons at a Glance

January

The third and last science demonstration
for the Astrophysical Virtual Observa-
tory (AVO) project is held in Madrid. The
demonstration marks the end of the

AVO project and the beginning of its suc-
cessor, the EURO-VO.

Official Preliminary Design Kick-off meet-
ing for MUSE.

An Awareness Event for Danish Industry
is held at ESO Headquarters.

ESO takes part in the ‘Futuro Remoto’
exhibition, held at the Citta della Scienza
in Naples, Italy.

February

VLTI First Fringes were obtained with two
Auxiliary Telescopes at Paranal.

ESO’s two observatories, La Silla and
Paranal, merge.

The first CRIRES laboratory infrared
spectrum is obtained.

The European Science Advisory Com-
mittee and the ALMA Science Advisory
Committee meet at ESO Garching.

ALMA Regional Centre meeting at ESO
Garching.

ALMA Joint Antenna Technical Group
Meeting, ESO.

Right: The announce-
ment of the ‘Catch

a Star!’ 2004 prize win-
ners during the EAAE
meeting.

Left: The colossal cos-
mic eye, the spiral gal-
axy NGC 1350 (FORS/
VLT).

March

VISIR and SINFONI, two new instruments
for the VLT at Paranal, start regular oper-
ations.

The fourth MACAQO is installed. All 8.2-m
Unit Telescopes of the VLT now have their
adaptive optics MACAOQO instrument to use
in interferometric mode.

The Multi-conjugate Adaptive Optics
Demonstrator has First Laboratory Light
at ESO.

A management and technical review of
KMOS takes place.

ESO’s presence was
manifest at the Futuro
Remoto exhibition in
Naples, ltaly.

The European Association for Astronomy
Education (EAAE) holds its triennial
General Assembly at ESO Headquarters,
following a meeting on “New Teaching
Opportunities in Astronomy”. This event
marks the 10th year of existence of EAAE
and is also the occasion to announce the
winners of the ‘Catch a Star!’ 2004 con-
test.

The Committee of Council meets in
Garching.

European ALMA Board, Garching.

ALMA Integrated Project Teams meeting
at ESO Garching.

April

Astronomers confirm the first image of
an exoplanet taken with NACO on the
VLT. The five Jupiter mass planet orbits
a young brown dwarf.

AMBER is offered with two and three
UTs, thereby marking the coming of age
of the VLTI.

865 proposals are received in answer to
the call for proposals for observing

time in Period 76. This is a new record for
ESO.

A Preliminary Design Review of the ALMA

tunable filter bank is held in Bordeaux,
France.
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EIROforum’s paper on science policy,
“Towards a Europe of Knowledge and
Innovation”, is presented in Brussels

in presence of European Commissioner
for Science and Research, Mr. Janez
Potoc¢nik and the President of the EU
Competitiveness Council, the Luxem-
bourg Minister for Culture, Higher Edu-
cation, Employment and Research,

Mr. Frangois Biltgen.

The VLT passes an impressive milestone
with the publication of the 1000th peer-
reviewed scientific article based on data
collected with it.

ESO Workshop “The Power of Optical/IR
Interferometry: Recent Scientific Results
and Second-Generation VLTI Instrumen-
tation”, ESO Garching.

The Scientific Technical Committee
meets in Garching.

ALMA Board meeting in Pasadena, USA.

ALMA Management Advisory Committee
meeting in Pasadena, USA.

Fifteenth anniversary of the Hubble
Space Telescope launch.

May

Mrs. Maria van der Hoeven, the Dutch
Minister of Education, Culture and
Science, visits Paranal and Chajnantor.

A Preliminary Design Review of the
ALMA Front End Water Vapour Radiom-
eter is held.

A workshop takes place at ESO Garching
on the ‘Universe Awareness’ international
education programme.

The Finance Committee meets in
Garching.

ESO'’s Director General, Catherine
Cesarsky, is elected Foreign Member of
the British Royal Society and of the
Royal Swedish Academy of Sciences.
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Mrs. Maria van der
Hoeven, the Dutch
Minister of Education,
Culture and Science,
visited Paranal.

ESO exhibition at Chalmers, Sweden,
in connection with the 16th International
Symposium on Space Terahertz Tech-
nologies.

June

The Visitor Instrument ULTRACAM is
commissioned on the VLT. ULTRACAM is
an ultra fast camera that can take up

to 500 pictures a second in three differ-
ent colours simultaneously.

In a ceremony held in Washington, D.C.
(USA), ESO receives the prestigious
Computerworld Honors Program 21st
Century Achievement Award in the
science category for its visionary use of
information technology.

Preliminary Design Review of the ALMA
Band 4 and 5, in Japan.

A EURO-VO workshop is held at ESO
Headquarters on Virtual Observatories.

ESO/ESA/PPARC Conference on “Com-
municating Astronomy to the Public II”,
ESO Garching.

The ESO Council meets in Helsinki,
Finland.

ALMA Board meeting in The Hague,
The Netherlands.

European ALMA Board, Garching.

Observing Programmes Committee
meeting in Garching.

ESO is present at EXPONOR in Antofa-
gasta, the most important industrial con-
vention in northern Chile, and receives
the award for the best exhibition at this
event.

ESO is present at the European Research
and Innovation Salon, Paris, France.

July

The Deep Impact spacecraft hits Comet
Tempel 1. All ESO telescopes study the
comet for almost a week thereafter. A
major media event is held at ESO and the
ESO web site receives 100000 visitors
and nearly five million hits during this pe-
riod.

APEX, the Atacama Pathfinder Experi-
ment, a 12-m modified ALMA prototype
antenna, is successfully commissioned.

ALMA system requirements review,
Charlottesville, USA.



JENAM “Distant Worlds”, Liege, Belgium.
ESO is also present with an exhibition
stand.

“Relativity, Matter and Cosmology”, an
ESO/ESA/CERN Conference is held in
Berne, Switzerland, as part of the Euro-
pean Physical Society 13th Tri-annual
meeting “Beyond Einstein — Physics for
the 21st Century”. An ‘Open Day’ in-
cludes a public video conference with
Paranal.

ESO Workshop, Garching: “Multiple Stars
across the H-R Diagram”.

August

NACO on the VLT allows astronomers to
discover the first triple asteroid.

Auxiliary Telescope No. 3 (AT3) arrives at
Paranal.

MPA/ESO/MPE/USM Joint Astronomy
Conference about “Open Questions

in Cosmology: the First Billion Years”, at
ESO Garching.

September

The farthest known gamma-ray burst is
found with the help of the VLT.

The sub-millimetre APEX telescope is
officially inaugurated at Chajnantor.

A delegation of Polish politicians visits
ESO Garching.

The EU Young Scientists Contest Award
Ceremony takes place in Moscow,
Russia. ESO sponsors a main prize.

Extraordinary ESO Council Meeting, in
Brussels.

European Science Advisory Committee
and European ALMA Board, Garching.

October

The first optical afterglow of a short
gamma-ray burst is observed from

La Silla, helping resolve a 30-year-long
puzzle.

MIDI is offered with the Auxiliary Tele-
scopes on five different baselines.

In answer to the call for proposals
for observing time for Period 77, 850
proposals are received.

EIROforum organises a Mini-hearing on
European Science Policy at the European
Parliament, Brussels.

The Danish Minister for Education,
Mr. Bertel Haarder, visits ESO Santiago.

An extraordinary Finance Committee
meeting is held.

An independent international Cost
Review of the ALMA project is held in
Garmisch-Partenkirchen, Germany.

ESO Garching opens its door to the
public. More than 2500 people visit the
Headquarters.

Members of the PPARC Council pay a
visit to the ESO Headquarters.

The ESO/EAAE Catch a Star! competition
for European students is launched for the
fourth year.

The ESO/Euro3D Workshop, “Science
Perspectives for 3D Spectroscopy”, is
held at ESO Garching.

A one day workshop in honour of the
scientific legacy of Alvio Renzini, former
VLT Programme Scientist who retired
from ESO, takes place.

Press Conference with ESQO’s Director
General and Czech scientists at the
Czech Academy of Sciences, during the
Czech Science Week. ESO is present
with an exhibition.

Scientific Technical Committee meeting in
Garching.

Members of the
PPARC Council visited
ESO Garching.
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The ALMA Science Advisory Committee
meets in Santiago, Chile.

European ALMA Board, Garching.

November

First Light of Auxiliary Telescope 3 is
achieved.

The OWL 100-m Telescope Concept
international review takes place.

The EIROforum Science on Stage inter-
national festival brings together at
CERN around 500 science educators
from 29 European countries.

ALMA Board meeting in Santiago, Chile.

The Finance Committee holds its 112th
meeting in Garching.

ALMA Software System Requirements
meeting, Charlottesville, USA.

The international astrophysics conference
“Relativistic Astrophysics and Cosmol-
ogy — Einstein’s Legacy”, co-organised by
ESO, is held in Munich.

ESO/MPA Workshop in Tegernsee,

Germany, on “Carbon-Rich Ultra Metal-
Poor Stars in the Galactic Halo”.
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Participants demon-
strate the magic

of chemistry during
the Science on Stage
festival.

An international conference “Communi-
cating European Research” is organised
in Brussels. It attracts more than 2000
participants. ESO is present as part of
EIROforum, with a major exhibition and
two dedicated sessions, one on Science
Education issues, the other for press
officers.

The Observing Programmes Committee
meets in Garching.

Extraordinary Scientific Technical Com-
mittee meeting in Garching.

Signature of the ALMA
antenna contract at ESO
in Garching.

December

ESO signs a contract with a European
consortium for the supply of 25 anten-
nas for ALMA. It is the largest contract
ever signed in ground-based astronomy
in Europe.

ESO awards a contract to Scheuerle
Fahrzeugfabrik GmbH, a world-leader in
the design and production of custom-
built heavy-duty transporters, for the pro-
vision of two antenna transporting vehi-
cles.

The ESO Council meets in Garching, and
adopts a resolution on the accession of
Spain to ESO as the 12th Member State
from 1 July 2006.

ALMA Antenna kick-off meeting takes
place in Paris, France.

The Latin American Astronomy Summer
School, organised by ESO and the
Sociedad Chilena de Astronomia, takes
place in Santiago.

ESO Workshop on “Groups of galaxies in
the nearby Universe”, held in Santiago.

ESO releases its 2006 Calendar.

Right: The Open House
Day at ESO’s Head-
quarters was very suc-
cessfull, also among
children.






Publications

Publications in refereed journals based on ESO data

Abraham, Z.; Falceta-Gongalves, D.; Dominici, T. P.;
Nyman, L.—A.; Durouchoux, P.; McAuliffe, F.;
Caproni, A.; Jatenco-Pereira, V.; Millimeter-wave
emission during the 2003 low excitation phase of
1 Carinae; A&A 437, 977-981

Abraham, Z.; Falceta-Gongalves, D.; Dominici, T.;
Caproni, A.; Jatenco-Pereira, V.; Wind-wind
collision in the n Carinae binary system — II.
Constraints to the binary orbital parameters from
radio emission near periastron passage; MNRAS
364, 922-928

Acke, B.; van den Ancker, M. E.; Dullemond, C. P,;
[©1] 8300 A emission in Herbig Ae/Be systems:
Signature of Keplerian rotation; A&A 436,
209-230

Adami, C.; Mazure, A.; llbert, O.; Cappi, A.; Bottini,
D.; Garilli, B.; Le Brun, V.; Le Fevre, O.; Maccagni,
D.; Picat, J. P.,; Scaramella, R.; Scodeggio, M,;
Tresse, L.; Vettolani, G.; Zanichelli, A.; Arnaboldi,
M.; Arnouts, S.; Bardelli, S.; Bolzonella, M.;
Charlot, S.; Ciliegi, P.; Contini, T.; Covone, G.;
Foucaud, S.; Franzetti, P.; Gavignaud, |.; Guzzo,
L.; lovino, A.; Lauger, S.; McCracken, H. J.;
Marano, B.; Marinoni, C.; Meneux, B.; Merighi, R.;
Paltani, S.; Pello, R.; Pollo, A.; Pozzetti, L.;
Radovich, M.; Zamorani, G.; Zucca, E.; Bondi, M.;
Bongiorno, A.; Busarello, G.; Gregorini, L.;
Mathez, G.; Mellier, Y.; Merluzzi, P.; Ripepi, V.;
Rizzo, D.; The Vimos VLT deep survey: compact
structures in the CDFS; A&A 443, 805-818

Aerts, C.; Kolenberg, K.; HD 121190: A cool multi-
periodic slowly pulsating B star with moderate
rotation; A&A 431, 615-622

Afonso, J.; Georgakakis, A.; Almeida, C.; Hopkins,
A. M.; Cram, L. E.; Mobasher, B.; Sullivan, M,;
The Phoenix Deep Survey: Spectroscopic
Catalog; ApJ 624, 135-154

Agafonova, I. I.; Centurién, M.; Levshakov, S. A,;
Molaro, P.; Spectral energy distribution of the
metagalactic ionizing radiation field from QSO
absorption spectra; A&A 441, 9-21

Aguerri, J. A. L.; Gerhard, O. E.; Arnaboldi, M.;
Napolitano, N. R.; Castro-Rodriguez, N.; Freeman,
K. C.; Intracluster Stars in the Virgo Cluster Core;
AJ 129, 2585-2596

Akerman, C. J.; Ellison, S. L.; Pettini, M.; Steidel,

C. C.; Zn and Cr abundances in damped Lyman
alpha systems from the CORALS survey;
A&A 440, 499-509

Akiyama, M.; Host Galaxies of High-Redshift Active
Galactic Nuclei in the Great Observatories Origins
Deep Surveys Fields; Apd 629, 72-87

Alves-Brito, A.; Barbuy, B.; Ortolani, S.; Momany, Y.;
Hill, V.; Zoccali, M.; Renzini, A.; Minniti, D.;
Pasquini, L.; Bica, E.; Rich, R. M.; VLT-UVES
analysis of 5 giants in 47 Tucanae; A&A 435,
657-667

Andreon, S.; Punzi, G.; Grado, A.; Rigorous lumi-
nosity function determination in the presence
of a background: theory and application to two
intermediate redshift clusters; MNRAS 360,
727-736

Andreon, S.; Valtchanov, |.; Jones, L. R.; Altieri, B.;
Bremer, M.; Willis, J.; Pierre, M.; Quintana, H.;
Batch discovery of nine z ~ 1 clusters using X-ray
and K or R, z' images; MNRAS 359, 1250-1260

Antoniucci, S.; Paresce, F.; Wittkowski, M.; VINCI-
VLTI measurements of HR 4049: The physical size
of the circumbinary envelope; A&A 429, L1-L4

Apai, D.; Linz, H.; Henning, T.; Stecklum, B.; Infrared
portrait of the nearby massive star-forming region
IRAS 09002-4732; A&A 434, 987-1003

86 ESO Annual Report 2005

Appenzeller, |.; Bertout, C.; Stahl, O.; Edge-on
T Tauri stars; A&A 434, 1005-1019

Appenzeller, |.; Stahl, O.; Tapken, C.; Mehlert, D.;
Noll, S.; SDSS J15653+0056: A BALQSO
mimicking a Lyman-break galaxy; A&A 435,
465-469

Araya, E.; Hofner, P.; Kurtz, S.; Bronfman, L.; DeDeo,
S.; CH3CN Observations toward Southern
Massive Star-forming Regions; ApJS 157,
279-301

Arnouts, S.; Schiminovich, D.; lIbert, O.; Tresse, L.;
Milliard, B.; Treyer, M.; Bardelli, S.; Budavari, T.;
Wyder, T. K.; Zucca, E.; Le Fevre, O.; Martin, D.
C.; Vettolani, G.; Adami, C.; Arnaboldi, M.; Barlow,
T.; Bianchi, L.; Bolzonella, M.; Bottini, D.; Byun,
Y.-1;; Cappi, A.; Charlot, S.; Contini, T.; Donas, J.;
Forster, K.; Foucaud, S.; Franzetti, P.; Friedman, P.
G.; Garilli, B.; Gavignaud, I.; Guzzo, L.; Heckman,
T. M.; Hoopes, C.; lovino, A.; Jelinsky, P.; Le Brun,
V.; Lee, Y.-W.; Maccagni, D.; Madore, B. F,;
Malina, R.; Marano, B.; Marinoni, C.; McCracken,
H. J.; Mazure, A.; Meneux, B.; Merighi, R.;
Morrissey, P.; Neff, S.; Paltani, S.; Pello, R.; Picat,
J. P,; Pollo, A.; Pozzetti, L.; Radovich, M.; Rich,
R. M.; Scaramella, R.; Scodeggio, M.; Seibert, M.;
Siegmund, O.; Small, T,; Szalay, A. S.; Welsh, B,;
Xu, C. K.; Zamorani, G.; Zanichelli, A.; The GALEX
VIMOS-VLT Deep Survey Measurement of the
Evolution of the 1500 A Luminosity Function;
Apd 619, L43-L46

Ashwell, J. F.; Jeffries, R. D.; Smalley, B.; Deliyannis,
C. P,; Steinhauer, Aaron; King, J. R.; Beryllium
enhancement as evidence for accretion in a
lithium-rich F dwarf;, MNRAS 363, L81-L85

Aufdenberg, J. P.; Ludwig, H.-G.; Kervella, P.; On the
Limb Darkening, Spectral Energy Distribution,
and Temperature Structure of Procyon; ApJ 633,
424-439

Babusiaux, C.; Gilmore, G.; Irwin, M.; A near-infra-
red and optical photometric study of the Sculptor
dwarf spheroidal galaxy: implications for
the metallicity spread; MNRAS 359, 985-992

Baldacci, L.; Rizzi, L.; Clementini, G.; Held, E. V,;
Variable stars in the dwarf irregular galaxy
NGC 6822: The photometric catalogue; A&A 431,
1189-1201

Bamford, S. P.; Milvang-Jensen, B.; Aragon-
Salamanca, A.; Simard, L.; The Tully-Fisher
relation of distant cluster galaxies; MNRAS 361,
109-127

Bandyopadhyay, R. M.; Miller-Jones, J. C. A.;
Blundell, K. M.; Bauer, F. E.; Podsiadlowski, Ph.;
Gosling, A. J.; Wang, Q. D.; Pfahl, E.; Rappaport,
S.; An infrared imaging survey of the faint Chandra
sources near the Galactic Centre; MNRAS 364,
1195-1202

Barbuy, B.; Spite, M.; Spite, F.; Hill, V.; Cayrel, R.;
Plez, B.; Petitjean, P.; New analysis of the two
carbon-rich stars CS 22948-27 and CS 29497-34:
Binarity and neutron capture elements; A&A 429,
1031-1042

Barklem, P. S.; Christlieb, N.; Beers, T. C.; Hill, V.;
Bessell, M. S.; Holmberg, J.; Marsteller, B.; Rossi,
S.; Zickgraf, F.-J.; Reimers, D.; The Hamburg/ESO
R-process enhanced star survey (HERES). II.
Spectroscopic analysis of the survey sample;
A&A 439, 129-151

Barthelmy, S. D.; Chincarini, G.; Burrows, D. N.;
Gehrels, N.; Covino, S.; Moretti, A.; Romano, P.;
O’Brien, P. T.; Sarazin, C. L.; Kouveliotou, C.;
Goad, M.; Vaughan, S.; Tagliaferri, G.; Zhang, B.;
Antonelli, L. A.; Campana, S.; Cummings, J. R;
D’Avanzo, P.; Davies, M. B.; Giommi, P.; Grupe,
D.; Kaneko, Y.; Kennea, J. A.; King, A.; Kobayashi,
S.; Melandri, A.; Meszaros, P.; Nousek, J. A.;
Patel, S.; Sakamoto, T.; Wijers, R. A. M. J.; An
origin for short gamma-ray bursts unassociated
with current star formation; Nature 438, 994-996

Barucci, M. A.; Cruikshank, D. P.; Dotto, E,;

Merlin, F.; Poulet, F.; Dalle Ore, C.; Fornasier, S.;
de Bergh, C.; Is Sedna another Triton?;
A&A 439, L1-L4

Bastian, N.; Hempel, M.; Kissler-Patig, M.; Homeier,
N. L.; Trancho, G.; The star cluster population
in the tidal tails of NGC 6872; A&A 435, 65-75

Bauer, A. E.; Drory, N.; Hill, G. J.; Feulner, G;
Specific Star Formation Rates to Redshift 1.5;
ApdJ 621, L89-192

Bauer, M.; Pietsch, W.; The recurrent ultra-luminous
X-ray transient NGC 253 ULX1; A&A 442,
925-928

Bazot, M.; Vauclair, S.; Bouchy, F.; Santos, N. C,;
Seismic analysis of the planet-hosting star p Arae;
A&A 440, 615-621

Becker, W.; Jessner, A.; Kramer, M,; Testa, V.;
Howaldt, C.; A Multiwavelength Study of
PSR B0628-28: The First Overluminous Rotation-
powered Pulsar?; ApJ 633, 367-376

Beirdo, P.; Santos, N. C.; Israelian, G.; Mayor, M.;
Abundances of Na, Mg and Al in stars with giant
planets; A&A 438, 251-256

Bellazzini, M.; Pancino, E.; Ferraro, F. R.; Discovery
of a stellar system in the background of 47
Tucanae. A new cluster of the Small Magellanic
Cloud?; A&A 435, 871-874

Bensby, T.; Feltzing, S.; Lundstrém, I; llyin, I.; a-, r-,
and s-process element trends in the Galactic thin
and thick disks; A&A 433, 185-203

Berger, L.; Koester, D.; Napiwotzki, R.; Reid, I. N.;
Zuckerman, B.; Rotation velocities of white dwarfs
determined from the Call K line; A&A 444,
565-571

Bik, A.; Kaper, L.; Hanson, M. M.; Smits, M.; VLT
K-band spectroscopy of massive stars deeply
embedded in IRAS sources with UCHII colours;
A&A 440,121-137

Billeres, M.; Delfosse, X.; Beuzit, J.-L.; Forveille, T,;
Marchal, L.; Martin, E. L.; The first wide ultra-
cool binary dwarf in the field: DENIS-J055146.0-
443412.2 (M8.5 + LO); A&A 440, L55-1.58

Blondin, S.; Walsh, J. R.; Leibundgut, B.; Sainton, G.;
Extracting clean supernova spectra. Towards a
quantitative analysis of high-redshift Type la
supernova spectra; A&A 431, 757-771

Boboltz, D. A.; Wittkowski, M.; Joint VLBA/VLTI
Observations of the Mira Variable S Orionis;

ApJ 618, 953-961

Bohringer, H.; Burwitz, V.; Zhang, Y.-Y.; Schuecker,
P.; Nowak, N.; Chandra Reveals Galaxy Cluster
with the Most Massive Nearby Cooling Core: RXC
J1504.1-0248; ApJ 633, 148-153

Bonfils, X.; Delfosse, X.; Udry, S.; Santos, N. C.;
Forveille, T.; Ségransan, D.; Metallicity of M
dwarfs. I. A photometric calibration and the
impact on the mass-luminosity relation at the
bottom of the main sequence; A&A 442, 635-642



Bonfils, X.; Forveille, T.; Delfosse, X.; Udry, S.; Mayor,
M.; Perrier, C.; Bouchy, F.; Pepe, F.; Queloz, D.;
Bertaux, J.-L.; The HARPS search for southern
extra-solar planets. VI. A Neptune-mass planet
around the nearby M dwarf Gl 581; A&A 443,
L15-118

Bottini, D.; Garilli, B.; Maccagni, D.; Tresse, L.;

Le Brun, V.; Le Févre, O.; Picat, J. P.; Scaramella,
R.; Scodeggio, M.; Vettolani, G.; Zanichelli, A,;
Adami, C.; Arnaboldi, M.; Arnouts, S.; Bardelli, S;
Bolzonella, M.; Cappi, A.; Charlot, S.; Ciliegi, P;
Contini, T.; Foucaud, S.; Franzetti, P.; Guzzo, L.;
libert, O.; lovino, A.; McCracken, H. J.; Marano,
B.; Marinoni, C.; Mathez, G.; Mazure, A.; Meneux,
B.; Merighi, R.; Paltani, S.; Pollo, A.; Pozzetti, L.;
Radovich, M.; Zamorani, G.; Zucca, E.; The Very
Large Telescope Visible Multi-Object Spec-
trograph Mask Preparation Software; PASP 117,
996-1103

Bouchy, F.; Bazot, M.; Santos, N. C.; Vauclair, S;
Sosnowska, D.; Asteroseismology of the planet-
hosting star p Arae. |. The acoustic spectrum;
A&A 440, 609-614

Bouchy, F.; Pont, F.; Melo, C.; Santos, N. C.; Mayor,
M.; Queloz, D.; Udry, S.; Doppler follow-up
of OGLE transiting companions in the Galactic
bulge; A&A 431, 1105-1121

Bouzid, M. Y.; Sterken, C.; Pribulla, T.; Photometric
study of the eclipsing binary V1034 Sco; A&A 437,
769-774

Bradac, M.; Erben, T.; Schneider, P.; Hildebrandt, H.;
Lombardi, M.; Schirmer, M.; Miralles, J.-M.;
Clowe, D.; Schindler, S.; Strong and weak lensing
united; A&A 437, 49-60

Braito, V.; Maccacaro, T.; Caccianiga, A.; Severgnini,
P.; Della Ceca, R.; The First Optical Validation of
an X-Ray Line-emitting Object: A Detection in the
XMM-Newton Observation of the Chandra Deep
Field-South; Apd 621, L97-L100

Brandi, E.; Mikolajewska, J.; Quiroga, C.; Belczynski,
K.; Ferrer, O. E.; Garcia, L. G.; Pereira, C. B.; The
spectroscopic orbits and other parameters of the
symbiotic binary FN Sgr; A&A 440, 239-248

Bresolin, F.; Schaerer, D.; Gonzélez Delgado, R. M;
Stasinska, G.; A VLT study of metal-rich
extragalactic Hil regions. I. Observations and
empirical abundances; A&A 441, 981-997

Briquet, M.; Lefever, K.; Uytterhoeven, K.; Aerts, C.;
An asteroseismic study of the B Cephei star
6 Ophiuchi: spectroscopic results; MNRAS 362,
619-625

Brocksopp, C.; Corbel, S.; Fender, R. P.; Rupen, M.;
Sault, R.; Tingay, S. J.; Hannikainen, D.; O’Brien,
K.; The 2003 radio outburst of a new X-ray
transient: XTE J1720-318; MNRAS 356, 125-130

Brodie, J. P.; Strader, J.; Denicold, G.; Beasley,

M. A.; Cenarro, A. J.; Larsen, S. S.; Kuntschner,
H.; Forbes, D. A.; Old Globular Clusters
Masquerading as Young in NGC 43657; AJ 129,
2643-2653

Brooks, K. J.; Garay, G.; Nielbock, M.; Smith, N.;
Cox, P.; SIMBA Observations of the Keyhole
Nebula; ApJ 634, 436-441

Burrows, D. N.; Hill, J. E.; Chincarini, G.; Tagliaferri,
G.; Campana, S.; Moretti, A.; Romano, P.;
Malesani, D.; Racusin, J. L.; Kobayashi, S.; Zhang,
B.; Mészaros, P.; O’'Brien, P. T.; Willingale, R.;
Osborne, J. P;; Cusumano, G.; Giommi, P;
Angelini, L.; Abbey, A. F.; Antonelli, L. A.;
Beardmore, A. P.; Capalbi, M.; Covino, S;
D’Avanzo, P.; Goad, M. R.; Kennea, J. A.; Morris,
D. C.; Pagani, C.; Page, K. L.; Stella, L.; Nousek,
J. A Wells, A. A.; Gehrels, N.; Swift X-Ray
Telescope and Very Large Telescope Observa-
tions of the Afterglow of GRB 041223; ApJ 622,

1. 85-L88

Busso, G.; Moehler, S.; Zoccali, M.; Heber, U.; Vi,
S. K.; Hot Subdwarfs in the Galactic Bulge;
Apd 633, L29-1.32

Buyle, P.; De Rijcke, S.; Michielsen, D.; Baes, M.;
Dejonghe, H.; The Hi content of Fornax
dwarf elliptical galaxies: FCC032 and FCC336;
MNRAS 360, 853-858

Cabanac, R. A; Valls-Gabaud, D.; Jaunsen, A. O.;
Lidman, C.; Jerjen, H.; Discovery of a high-
redshift Einstein ring; A&A 436, L21-L25

Cabanac, R. A,; Vanzi, L.; Sauvage, M.; A Fresh View
of Henize 2-10 with VLT NAOS-CONICA; ApJ 631,
252-261

Caffau, E.; Bonifacio, P.; Faraggiana, R.; Frangois, P.;
Gratton, R. G.; Barbieri, M.; Sulphur abundance in
Galactic stars; A&A 441, 533-548

Caffau, E.; Bonifacio, P.; Faraggiana, R.; Sbordone,
L.; Sulphur abundances in Terzan 7; A&A 436,
L9-L12

Calamida, A.; Stetson, P. B.; Bono, G.; Freyhammer,
L. M.; Grundahl, F.; Hilker, M.; Andersen, M. |;
Buonanno, R.; Cassisi, S.; Corsi, C. E.; Dall'Ora,
M.; Del Principe, M.; Ferraro, I.; Monelli, M.;
Munteanu, A.; Nonino, M.; Piersimoni, A. M.;
Pietrinferni, A.; Pulone, L.; Richtler, T.; Reddening
Distribution across the Center of the Globular
Cluster o Centauri; Apd 634, L69-L72

Camargo, J. I. B.; Daigne, G.; Ducourant, C.; Charlot,
P.; Near-infrared astrometry and photometry
of Southern ICRF quasars; A&A 437, 1135-1146

Cappellaro, E.; Riello, M.; Altavilla, G.; Botticella,

M. T.; Benetti, S.; Clocchiatti, A.; Danziger, J. |.;
Mazzali, P.; Pastorello, A.; Patat, F.; Salvo, M.;
Turatto, M.; Valenti, S.; Death rate of massive stars
at redshift ~ 0.3; A&A 430, 83-93

Caputi, K. I.; Dunlop, J. S.; McLure, R. J.; Roche,

N. D.; The evolution of Ks-selected galaxies in the
GOODS/CDFS deep ISAAC field; MNRAS 361,
607-622

Carmona, A.; van den Ancker, M. E.; Thi, W.-F,;
Goto, M.; Henning, T.; Upper limits on CO 4.7 ym
emission from disks around five Herbig Ae/Be
stars; A&A 436, 977-982

Carpenter, J. M.; Wolf, S.; Schreyer, K.; Launhardt,
R.; Henning, T.; Evolution of Cold Circumstellar
Dust around Solar-type Stars; AJ 129, 1049-1062

Carraro, G.; Baume, G.; Piotto, G.; Méndez, R. A,;
Schmidtobreick, L.; Luminosity and mass
functions of galactic open clusters. Il. NGC 4852;
A&A 436, 527-534

Carretta, E.; Bragaglia, A.; Gratton, R. G.; Tosi, M,;
High-resolution spectroscopy of the old open
cluster Collinder 261: abundances of iron and
other elements; A&A 441,131-140

Carretta, E.; Gratton, R. G.; Lucatello, S.; Bragaglia,
A.; Bonifacio, P.; Abundances of C, N, O in slightly
evolved stars in the globular clusters NGC 6397,
NGC 6752 and 47 Tuc; A&A 433, 597-611

Carrier, F.; Eggenberger, P.; Bouchy, F.; New seis-
mological results on the GO IV n Bootis; A&A 434,
1085-1095

Carrier, F.; Eggenberger, P.; D’Alessandro, A.; Weber,
L.; Solar-like oscillations in the F9 V B Virginis;
NewA 10, 315-323

Casassus, S.; Stahl, O.; Wilson, T. L.; Interstellar
12C/13C ratios through CH* AA3957,4232
absorption in local clouds: incomplete mixing in
the ISM; A&A 441,181-194

Cassata, P.; Cimatti, A.; Franceschini, A.; Daddi, E.;
Pignatelli, E.; Fasano, G.; Rodighiero, G.; Pozzetti,
L.; Mignoli, M.; Renzini, A.; The evolution of the
galaxy B-band rest-frame morphology to
z ~ 2: new clues from the K20/GOODS sample;
MNRAS 357, 903-917

Cellone, Sergio A.; Buzzoni, Alberto; The low-lumi-
nosity galaxy population in the NGC5044 Group;
MNRAS 356, 41-53

Chand, H.; Petitjean, P.; Srianand, R.; Aracil, B.;
Probing the time-variation of the fine-structure
constant: Results based on Siv doublets from a
UVES sample; A&A 430, 47-58

Chauvin, G.; Lagrange, A.-M.; Dumas, C,;
Zuckerman, B.; Mouillet, D.; Song, I.; Beuzit, J.-L.;
Lowrance, P.; Giant planet companion to
2MASSW J1207334-393254; A&A 438, L25-1.28

Chauvin, G.; Lagrange, A.-M.; Lacombe, F.; Dumas,
C.; Mouiillet, D.; Zuckerman, B.; Gendron, E,;
Song, |.; Beuzit, J.-L.; Lowrance, P,; Fusco, T,
Astrometric and spectroscopic confirmation of a
brown dwarf companion to GSC 08047-00232.
VLT/NACO deep imaging and spectroscopic ob-
servations; A&A 430, 1027-1033

Chauvin, G.; Lagrange, A.-M.; Zuckerman, B.;
Dumas, C.; Mouillet, D.; Song, |.; Beuzit, J.-L.;
Lowrance, P.; Bessell, M. S.; A companion to
AB Pic at the planet/brown dwarf boundary;

A&A 438, L29-1.32

Chemin, L.; Cayatte, V.; Balkowski, C.; Amram, P.;
Carignan, C.; Boselli, A.; Adami, C.; Marcelin, M,;
Garrido, O.; Hernandez, O.; Boulesteix, J.; A
Virgo high-resolution Ha kinematical survey. I.
NGC 4438; A&A 436, 469-478

Chesneau, O.; Meilland, A.; Rivinius, T.; Stee, Ph.;
Jankov, S.; Domiciano de Souza, A.; Graser, U.;
Herbst, T.; Janot-Pacheco, E.; Koehler, R.;
Leinert, C.; Morel, S.; Paresce, F.; Richichi, A;
Robbe-Dubois, S.; First VLTI/MIDI observations of
a Be star: Alpha Arae; A&A 435, 275-287

Chesneau, O.; Min, M.; Herbst, T.; Waters, L. B. F. M.;
Hillier, D. J.; Leinert, Ch.; de Koter, A.; Pascucci,
I.; Jaffe, W.; Kdhler, R.; Alvarez, C.; van Boekel, R.;
Brandner, W.; Graser, U.; Lagrange, A. M.;
Lenzen, R.; Morel, S.; Scholler, M.; The sub-
arcsecond dusty environment of Eta Carinae;
A&A 435,1043-1061

Chesneau, O.; Verhoelst, T.; Lopez, B.; Waters, L. B.
F. M.; Leinert, Ch.; Jaffe, W.; Kéhler, R.; de Koter,
A.; Dijkstra, C.; The mid-IR spatially resolved en-
vironment of OH 26.5+0.6 at maximum luminosity;
A&A 435, 563-574

Christensen, L.; Hjorth, J.; Gorosabel, J.; Photo-
metric Redshift of the GRB 981226 Host Galaxy;
ApJ 631, L29-1.32

Christian, D. J.; Mathioudakis, M.; Jevremovic, D.;
Hauschildt, P. H.; Baron, E.; Li in the Atmosphere
of GJ 117; Apd 632, L127-.130

Christlieb, N.; Beers, T. C.; Thom, C.; Wilhelm, R.;
Rossi, S.; Flynn, C.; Wisotzki, L.; Reimers, D.; The
stellar content of the Hamburg/ESO survey.

lIl. Field horizontal-branch stars in the Galaxy;
A&A 431,143-148

ESO Annual Report 2005 87



Ciardi, D. R.; Telesco, C. M.; Packham, C.; Gémez
Martin, C.; Radomski, J. T.; De Buizer, J. M,;
Phillips, C. J.; Harker, D. E.; Crystalline Silicate
Emission in the Protostellar Binary Serpens
SVS 20; Apd 629, 897-902

Ciliegi, P.; Zamorani, G.; Bondi, M.; Pozzetti, L.;
Bolzonella, M.; Gregorini, L.; Garilli, B.; lovino, A,;
McCracken, H. J.; Mellier, Y.; Radovich, M.;
de Ruiter, H. R.; Parma, P.; Bottini, D.; Le Brun, V.;
Le Fevre, O.; Maccagni, D.; Picat, J. P;
Scaramella, R.; Scodeggio, M.; Tresse, L;
Vettolani, G.; Zanichelli, A.; Adami, C.; Arnaboldi,
M.; Arnouts, S.; Bardelli, S.; Cappi, A.; Charlot, S.;
Contini, T.; Foucaud, S.; Franzetti, P.; Guzzo, L.;
llbert, O.; Marano, B.; Marinoni, C.; Mathez, G.;
Mazure, A.; Meneux, B.; Merighi, R.; Merluzzi, P.;
Paltani, S.; Pollo, A.; Zucca, E.; Bongiorno, A,;
Busarello, G.; Gavignaud, |.; Pello, R.; Ripepi, V.;
Rizzo, D.; Ripepi, V.; Rizzo, D.; The VVDS-VLA
deep field. II. Optical and near infrared identifi-
cations of VLA S, , g4, > 80 pdy sources in the
VIMOS VLT deep survey VVDS-02h field;

A&A 441, 879-891

Civeit, T.; Appourchaux, T.; Lebreton, J.-P.; Luz, D.;
Courtin, R.; Neiner, C.; Witasse, O.; Gautier, D.;
On measuring planetary winds using high-
resolution spectroscopy in visible wavelengths;
A&A 431,1157-1166

Clark, J. S.; Negueruela, I.; Crowther, P. A.; Goodwin,

S. P.; On the massive stellar population of
the super star cluster Westerlund 1; A&A 434,
949-969

Clementini, G.; Ripepi, V.; Bragaglia, A.; Fiorenzano,
A. F. Martinez; Held, E. V.; Gratton, R. G.; The
metal abundance distribution of the oldest stellar
component in the Sculptor dwarf spheroidal gal-
axy; MNRAS 363, 734-748

Clementini, G.; Gratton, R. G.; Bragaglia, A.; Ripepi,
V.; Martinez Fiorenzano, A. F. ; Held, E. V,;
Carretta, E.; Metal Abundances of RR Lyrae Stars
in the Metal-rich Globular Cluster NGC 6441;
ApJ 630, L145-1148

Clénet, Y.; Rouan, D.; Gratadour, D.; Marco, O.;
Léna, P.; Ageorges, N.; Gendron, E.; A dual
emission mechanism in Sgr A7/L'?; A&A 439,
L9-113

Clewley, L.; Warren, S. J.; Hewett, P. C.; Norris, J. E.;
Wilkinson, M. I.; Evans, N. W.; Distant field blue
horizontal branch stars - lll. Identification of a
probable outer halo stream at Galactocentric
distance r = 70 kpc; MNRAS 362, 349-360

Close, L. M.; Lenzen, R.; Guirado, J. C.; Nielsen,
E. L.; Mamajek, E. E.; Brandner, W.; Hartung, M.;
Lidman, C.; Biller, B.; A dynamical calibration
of the mass-luminosity relation at very low stellar
masses and young ages; Naturk 433, 286-289

Coccato, L.; Corsini, E. M.; Pizzella, A.; Bertola, F.;
Spiral galaxies with a central plateau in the
gas velocity curve along the major axis; A&A 440,
107-109

Coe, M. J.; Negueruela, |.; McBride, V. A.;
SXP 323 — an unusual X-ray binary system in the
Small Magellanic Cloud; MNRAS 362, 952-956

Coia, D.; McBreen, B.; Metcalfe, L.; Biviano, A.;
Altieri, B.; Ott, S.; Fort, B.; Kneib, J.-P.; Mellier, Y.;
Miville-Deschénes, M.-A.; O’Halloran, B.;
Sanchez-Fernandez, C.; An ISOCAM survey
through gravitationally lensing galaxy clusters. —
IV. Luminous infrared galaxies in Cl 0024+1654
and the dynamical status of clusters; A&A 431,
433-449

88 ESO Annual Report 2005

Cole, A. A.; Tolstoy, E.; Gallagher, J. S., lll; Smecker-
Hane, T. A.; Spectroscopy of Red Giants in the
Large Magellanic Cloud Bar: Abundances,
Kinematics, and the Age-Metallicity Relation;

AJ 129, 1465-1482

Comerdn, F.; Schneider, N.; Russeil, D.; Star forma-
tion in RCW 108: Triggered or spontaneous?;
A&A 433, 955-977

Conselice, C. J.; Blackburne, J. A.; Papovich, C.;
The Luminosity, Stellar Mass, and Number Densi-
ty Evolution of Field Galaxies of Known Morphol-
ogy from z = 0.5 to 3; ApJ 620, 564-583

Cool, R. J.; Howell, S. B.; Pena, M.; Adamson, A. J.;
Thompson, R. R.; Lifting the Iron Curtain: Toward
an Understanding of the Iron Stars XX Oph and
AS 325; PASP 117, 462-475

Correia, A. C. M.; Udry, S.; Mayor, M.; Laskar, J.;
Naef, D.; Pepe, F.; Queloz, D.; Santos, N. C;

The CORALIE survey for southern extra-solar
planets. XIll. A pair of planets around HD 202206
or a circumbinary planet?; A&A 440, 751-758

Coustenis, A.; Hirtzig, M.; Gendron, E.; Drossart, P.;
Lai, O.; Combes, M.; Negréo, A.; Maps of Titan’s
surface from 1 to 2.5 um; lcar 177, 89-105

Cowley, C. R.; Hubrig, S.; The calcium isotopic
anomaly in magnetic CP stars; A&A 432, L21-L24

Cox, N. L. J.; Kaper, L.; Foing, B. H.; Ehrenfreund, P.;
Diffuse interstellar bands of unprecedented
strength in the line of sight towards high-mass
X-ray binary 4U 1907+09; A&A 438, 187-199

Cox, N. L. J.; Kaper, L.; Mokiem, M. R.; VLT/UVES
spectroscopy of the O supergiant companion to
4U 1907+09(7); A&A 436, 661-669

Crawford, C. S.; Hatch, N. A.; Fabian, A. C.; Sanders,
J. S,; The extended Ho-emitting filaments sur-
rounding NGC 4696, the central galaxy of the
Centaurus cluster; MNRAS 363, 216-222

Cresci, G.; Davies, R. |.; Baker, A. J.; Lehnert, M. D.;
Accounting for the anisoplanatic point spread
function in deep wide-field adaptive optics im-
ages; A&A 438, 757-767

Cresci, G.; Vanzi, L.; Sauvage, M.; The star cluster
population of NGC 5253; A&A 433, 447-454

Daddi, E.; Renzini, A.; Pirzkal, N.; Cimatti, A.;
Malhotra, S.; Stiavelli, M.; Xu, C.; Pasquali, A.;
Rhoads, J. E.; Brusa, M.; di Serego Alighieri, S.;
Ferguson, H. C.; Koekemoer, A. M.; Moustakas,
L. A;; Panagia, N.; Windhorst, R. A.; Passively
Evolving Early-Type Galaxies at 1.4 < z<2.51n
the Hubble Ultra Deep Field; ApJ 626, 680-697

Dahlen, T.; Mobasher, B.; Somerville, R. S,;
Moustakas, L. A.; Dickinson, M.; Ferguson, H. C,;
Giavalisco, M.; The Evolution of the Optical and
Near-Infrared Galaxy Luminosity Functions and
Luminosity Densities to z ~ 2; ApJ 631, 126-144

Dall, T. H.; Bruntt, H.; Strassmeier, K. G.; Binarity,
activity and metallicity among late-type stars. —
|. Methodology and application to HD 27536 and
HD 216803; A&A 444, 573-583

Dall, T. H.; Schmidtobreick, L.; First spectra of
the W UMa system V524 Monocerotis; A&A 429,
625-629

Dall, T. H.; Schmidtobreick, L.; Santos, N. C.;
Israelian, G.; Outbursts on normal stars. FH Leo
misclassified as a novalike variable; A&A 438,
317-324

Dannerbauer, H.; Rigopoulou, D.; Lutz, D.; Genzel,
R.; Sturm, E.; Moorwood, A. F. M.; Follow-up
near-infrared spectroscopy of ultraluminous infra-
red galaxies observed by ISO; A&A 441, 999-1010

Dartois, E.; Mufioz Caro, G. M.; Deboffle, D.;
Montagnac, G.; D’Hendecourt, L.; Ultraviolet
photoproduction of ISM dust. Laboratory
characterisation and astrophysical relevance;
A&A 432, 895-908

D’Avanzo, P.; Campana, S.; Casares, J.; Israel, G. L,;
Covino, S.; Charles, P. A.; Stella, L.; Doppler to-
mography of the transient X-ray binary Centaurus
X-4 in quiescence; A&A 444, 905-912

Davies, R. |.; Sternberg, A.; Lehnert, M. D.; Tacconi-
Garman, L. E.; Molecular Hydrogen Excitation
around Active Galactic Nuclei; Apd 633, 105-121

Davis, J.; Mendez, A.; Seneta, E. B.; Tango, W. J,;
Booth, A. J.; O’'Byrne, J. W.; Thorvaldson, E. D.;
Ausseloos, M.; Aerts, C.; Uytterhoeven, K.; Orbital
parameters, masses and distance to B Centauri
determined with the Sydney University Stellar
Interferometer and high-resolution spectroscopy;
MNRAS 356, 1362-1370

Davis, J.; Richichi, A.; Ballester, P.; Gitton, Ph.;
Glindemann, A.; Morel, S.; Schoeller, M.;
Wittkowski, M.; Paresce, F.; Calibration observa-
tions of Fomalhaut with the VLTI; AN 326, 25-30

De Angeli, F.,; Piotto, G.; Cassisi, S.; Busso, G.;
Recio-Blanco, A.; Salaris, M.; Aparicio, A.;
Rosenberg, A.; Galactic Globular Cluster Relative
Ages; AJ 130, 116-125

De Becker, M.; Rauw, G.; Blomme, R.; Pittard, J. M;
Stevens, I. R.; Runacres, M. C.; An XMM-Newton
observation of the multiple system HD 167971
(O5-8V + 05-8V + (08l)) and the young open
cluster NGC 6604; A&A 437, 1029-1046

de Bergh, C.; Delsanti, A.; Tozzi, G. P,; Dotto, E.;
Doressoundiram, A.; Barucci, M. A.; The surface
of the transneptunian object 90482 Orcus;

A&A 437, 1115-1120

de Cat, P,; Briquet, M.; Daszynska-Daszkiewicz, J.;
Dupret, M. A.; de Ridder, J.; Scuflaire, R.; Aerts,
C.; A study of bright southern slowly pulsating
B stars. — Ill. Mode identification for singly-period-
ic targets in spectroscopy; A&A 432, 1013-1024

de Filippis, E.; Schindler, S.; Erben, T.; The Shapley
super-cluster. New X-ray detections and
mass distribution; A&A 444, 387-402

de Luca, A.; Melandri, A.; Caraveo, P. A.; Gotz, D.;
Mereghetti, S.; Tiengo, A.; Antonelli, L. A,;
Campana, S.; Chincarini, G.; Covino, S.;
D’Avanzo, P.; Fernandez-Soto, A.; Fugazza, D.;
Malesani, D.; Stella, L.; Tagliaferri, G.;
XMM-Newton and VLT observations of the
afterglow of GRB 040827; A&A 440, 85-92

De Propris, R.; Liske, J.; Driver, S. P.; Allen, P. D.;
Cross, N. J. G.; The Millennium Galaxy Catalogue:
Dynamically Close Pairs of Galaxies and the
Global Merger Rate; AJ 130, 1516-1523

de Rijcke, S.; Michielsen, D.; Dejonghe, H.; Zeilinger,
W. W.; Hau, G. K. T.; Formation and evolution
of dwarf elliptical galaxies.— |. Structural and kine-
matical properties; A&A 438, 491-505

de Wit, W. J.; Beaulieu, J. P.; Lamers, H. J. G. L. M.;
Coutures, C.; Meeus, G.; On the nature of
pre-main sequence candidate stars in the Large
Magellanic Cloud; A&A 432, 619-632

Deacon, N. R.; Hambly, N. C.; Henry, T. J.;
Subasavage, J. P.; Brown, M. A,; Jao, W.-C.; The
Solar Neighborhood. — XI. The Trigonometric Par-
allax of SCR 1845-6357; AJ 129, 409-412



Decauwer, H.; Jehin, E.; Parmentier, G.; Magain, P;
Abundance correlations in mildly metal-poor
stars. - II. Light elements (C to Ca); A&A 433,
285-295

del Peloso, E. F.;; Cunha, K.; da Silva, L.; Porto de
Mello, G. F.; Abundances of Mn, Co and Eu in a
sample of 20 F-G disk stars: the influence of
hyperfine structure splitting; A&A 441, 1149-1156

del Peloso, E. F.; da Silva, L.; Porto de Mello, G. F,;
The age of the Galactic thin disk from Th/Eu
nucleocosmochronology. — I. Determination of
[Th/Eu] abundance ratios; A&A 434, 275-300

del Peloso, E. F.; da Silva, L.; Porto de Mello, G. F.;
Arany-Prado, L. |.; The age of the Galactic thin
disk from Th/Eu nucleocosmochronology. —

IIl. Extended sample; A&A 440, 1153-1159

Demarco, R.; Rosati, P.; Lidman, C.; Homeier, N. L.;
Scannapieco, E.; Benitez, N.; Mainieri, V.; Nonino,
M.; Girardi, M.; Stanford, S. A.; Tozzi, P.; Borgani,
S.; Silk, J.; Squires, G.; Broadhurst, T. J.;

A VLT spectroscopic survey of RX J0152.7-1357, a
forming cluster of galaxies at z= 0.837; A&A 432,
381-394

Deroo, P.; Reyniers, M.; van Winckel, H.; Goriely, S.;
Siess, L.; V453 Oph: a s-process enriched, but
carbon-deficient RV Tauri star of low intrinsic
metallicity; A&A 438, 987-998

Di Fabrizio, L.; Bragaglia, A.; Tosi, M.; Marconi, G.;
Berkeley 22, an old and distant open cluster
towards the Galactic anticentre; MNRAS 359,
966-974

Di Fabrizio, L.; Clementini, G.; Maio, M.; Bragaglia,
A.; Carretta, E.; Gratton, R.; Montegriffo, P.;
Zoccali, M.; Variable stars in the bar of the Large
Magellanic Cloud: The photometric catalogue;
A&A 430, 603-628

di Serego Alighieri, S.; Vernet, J.; Cimatti, A.;
Lanzoni, B.; Cassata, P.; Ciotti, L.; Daddi, E.;
Mignoli, M.; Pignatelli, E.; Pozzetti, L.; Renzini, A.;
Rettura, A.; Zamorani, G.; The evolution of
early-type galaxies at z ~ 1 from the K20 survey;
A&A 442, 125-136

Dietrich, J. P.; Schneider, P.; Clowe, D.; Romano-
Diaz, E.; Kerp, J.; Weak lensing study of dark
matter filaments and application to the binary
cluster A 222 and A 223; A&A 440, 453-471

Dobbie, P. D.; Burleigh, M. R.; Levan, A. J.; Barstow,
M. A.; Napiwotzki, R.; Holberg, J. B.; Hubeny, I.;
Howell, S. B.; A near-infrared spectroscopic
search for very-low-mass cool companions to
notable DA white dwarfs; MNRAS 357, 1049-1058

Dobbie, P. D.; Burleigh, M. R.; Levan, A. J.; Barstow,
M. A.; Napiwotzki, R.; Hubeny, I.; A near-IR
spectrum of the DO white dwarf RE J0503-285;
A&A 439, 1159-1163

Dobrzycki, A.; Eyer, L.; Stanek, K. Z.; Macri, L. M,;
Discovery of nine quasars behind the Large
Magellanic Cloud; A&A 442, 495-500

Domiciano de Souza, A.; Kervella, P.; Jankov, S.;
Vakili, F.; Ohishi, N.; Nordgren, T. E.; Abe, L.;
Gravitational-darkening of Altair from interferom-
etry; A&A 442, 567-578

Doressoundiram, A.; Barucci, M. A.; Tozzi, G. P;
Poulet, F.; Boehnhardt, H.; de Bergh, C.; Peixinho,
N.; Spectral characteristics and modeling of the
trans-neptunian object (556565) 2002 AW197 and
the Centaurs (65576) 2002 GB10 and (83982)
2002 GO9: ESO Large Program on TNOs and
Centaurs; P&SS 53, 15601-1509

Dow-Hygelund, C. C.; Holden, B. P.; Bouwens, R. J.;
van der Wel, A,; lllingworth, G. D.; Zirm, A.; Franx,
M.; Rosati, P.;; Ford, H.; van Dokkum, P. G;
Stanford, S. A.; Eisenhardt, P.; Fazio, G. G.; UV
Continuum Spectroscopy of a 6L« z = 5.5 Star-
burst Galaxy; ApJ 630, L137-L140

Driver, S. P,; Liske, J.; Cross, N. J. G.; De Propris, R.;
Allen, P. D.; The Millennium Galaxy Catalogue:
the space density and surface-brightness distri-
bution(s) of galaxies; MNRAS 360, 81-103

Drory, N.; Salvato, M.; Gabasch, A.; Bender, R.;
Hopp, U.; Feulner, G.; Pannella, M.; The Stellar
Mass Function of Galaxies to z ~ 5 in the
FORS Deep and GOODS-South Fields; Apd 619,
[131-L134

Dufton, P. L.; Ryans, R. S. |.; Trundle, C.; Lennon,

D. J.; Hubeny, I.; Lanz, T.; Allende Prieto, C.;
B-type supergiants in the SMC: Chemical com-
positions and comparison of static and unified
models; A&A 434, 1125-1137

Durant, M.; van Kerkwijk, M. H.; The Broadband
Spectrum and Infrared Variability of the Magnetar
AXP 1E 1048.1-5937; Apd 627, 376-382

Durant, M.; van Kerkwijk, M. H.; Possible Optical
Detection of the Anomalous X-Ray Pulsar CXOU
J010043.1-721134; ApdJ 628, L135-1138

Edelmann, H.; Heber, U.; Altmann, M.; Karl, C.;
Lisker, T.; High resolution spectroscopy of bright
subdwarf B stars. — |. Radial velocity variables;
A&A 442,1023-1030

Edelmann, H.; Napiwotzki, R.; Heber, U.; Christlieb,
N.; Reimers, D.; HE 0437-5439: An Unbound Hy-
pervelocity Main-Sequence B-Type Star; ApJ 634,
L181-L184

Eisenhauer, F.; Genzel, R.; Alexander, T.; Abuter, R.;
Paumard, T.; Ott, T.; Gilbert, A.; Gillessen, S.;
Horrobin, M.; Trippe, S.; Bonnet, H.; Dumas, C.;
Hubin, N.; Kaufer, A.; Kissler-Patig, M.; Monnet,
G.; Strobele, S.; Szeifert, T.; Eckart, A.; Schodel,
R.; Zucker, S.; SINFONI in the Galactic Center:
Young Stars and Infrared Flares in the Central
Light-Month; ApJ 628, 246-259

Elbaz, D.; Le Floc’h, E.; Dole, H.; Marcillac, D.; Obs-
ervational evidence for the presence of PAHs in
distant Luminous Infrared Galaxies using ISO and
Spitzer; A&A 434, L1-L4

Elkin, V. G.; Kurtz, D. W.; Mathys, G.; The discovery
of remarkable 5kms™" pulsational radial velocity
variations in the roAp star HD99563; MNRAS 364,
864-872

Elkin, V. G.; Kurtz, D. W.; Mathys, G.; Wade, G. A,;
Romanyuk, I. I.; Kudryavtsev, D. O.; Smolkin, S.;
High time resolution spectroscopy and magne-
tic variability of the cool Ap star HD965; MNRAS
358, 1100-1104

Elkin, V. G.; Riley, J. D.; Cunha, M. S.; Kurtz, D. W.;
Mathys, G.; The discovery of a luminous, rapidly
oscillating Ap star, HD 116114, with a 21-minute
pulsation period; MNRAS 358, 665-670

Ellis, S. C.; Driver, S. P.; Allen, P. D.; Liske, J.; Bland-
Hawthorn, J.; De Propris, R.; The Millennium
Galaxy Catalogue: on the natural subdivision of
galaxies; MNRAS 363, 1257-1271

Ellison, S. L.; Hall, P. B.; Lira, P.; The Optical-Infrared
Colors of CORALS QSOs: Searching for Dust
Reddening Associated with High-Redshift
Damped Lya Systems; AJ 130, 1345-1357

Emprechtinger, M.; Rauch, T.; Kimeswenger, S.;
Photoionization models of roughly circular
Galactic planetary nebulae in the thick disk;

A&A 431, 215-221

Erben, T.; Schirmer, M.; Dietrich, J. P.; Cordes, O.;
Haberzettl, L.; Hetterscheidt, M.; Hildebrandt, H.;
Schmithuesen, O.; Schneider, P.; Simon, P.; Deul,
E.; Hook, R. N.; Kaiser, N.; Radovich, M.; Benoist,
C.; Nonino, M.; Olsen, L. F.; Prandoni, |;
Wichmann, R.; Zaggia, S.; Bomans, D.; Dettmar,
R. J.; Miralles, J. M.; GaBoDS: The Garching-
Bonn Deep Survey. - IV. Methods for the image
reduction of multi-chip cameras demonstrated on
data from the ESO Wide-Field Imager; AN 326,
432-464

Esteban, C.; Garcia-Rojas, J.; Peimbert, M.;
Peimbert, A.; Ruiz, M. T.; Rodriguez, M.; Carigi, L.;
Carbon and Oxygen Galactic Gradients:
Observational Values from Hii Region Recombina-
tion Lines; Apd 618, L95-198

Euchner, F.; Reinsch, K.; Jordan, S.; Beuermann, K;
Génsicke, B. T.; Zeeman tomography of mag-
netic white dwarfs. - Il. The quadrupole-domi-
nated magnetic field of HE 1045-0908; A&A 442,
651-660

Evans, C. J.; Smartt, S. J.; Lee, J.-K.; Lennon, D. J;
Kaufer, A.; Dufton, P. L.; Trundle, C.; Herrero, A.;
Simoén-Diaz, S.; de Koter, A.; Hamann, W.-R.;
Hendry, M. A.; Hunter, I.; Irwin, M. J.; Korn, A. J,;
Kudritzki, R.-P.; Langer, N.; Mokiem, M. R.;
Najarro, F.; Pauldrach, A. W. A.; Przybilla, N.; Puls,
J.; Ryans, R. S. I.; Urbaneja, M. A,; Venn, K. A,;
Villamariz, M. R.; The VLT-FLAMES survey of
massive stars: Observations in the Galactic
clusters NGC 3293, NGC 4755 and NGC 6611;
A&A 437, 467-482

Exter, K. M.; Pollacco, D. L.; Maxted, P. F. L.;
Napiwotzki, R.; Bell, S. A.; A study of two post-
common envelope binary systems; MNRAS 359,
315-327

Eyles, L. P.; Bunker, A. J.; Stanway, E. R.; Lacy, M.;
Ellis, R. S.; Doherty, M.; Spitzer imaging of /’-drop
galaxies: old stars at z ~ 6; MNRAS 364, 443-454

Fabbian, D.; Recio-Blanco, A.; Gratton, R. G.;
Piotto, G.; Abundance anomalies in hot horizontal
branch stars of the galactic globular cluster
NGC 1904; A&A 434, 235-245

Falomo, R.; Kotilainen, J. K.; Scarpa, R.; Treves, A,;
VLT adaptive optics imaging of QSO host galaxies
and their close environment at z ~ 2.5: Results
from a pilot program; A&A 434, 469-473

Fedele, D.; Wittkowski, M.; Paresce, F.; Scholz, M.;
Wood, P. R.; Ciroi, S.; The K-band intensity profile
of R Leonis probed by VLTI/VINCI; A&A 431,
1019-1026

Fernandez, M.; Comeron, F.; Mass loss at the lowest
stellar masses; A&A 440, 1119-1126

Ferrara, A.; Scannapieco, E.; Bergeron, J.; Where
Are the Missing Cosmic Metals?; Apd 634,
L37-L40

Ferrari, C.; Benoist, C.; Maurogordato, S.; Cappi, A,;
Slezak, E.; Dynamical state and star forma-
tion properties of the merging galaxy cluster
Abell 3921; A&A 430, 19-38

Feulner, G.; Gabasch, A.; Salvato, M.; Drory, N.;
Hopp, U.; Bender, R.; Specific Star Formation
Rates to Redshift 5 from the FORS Deep Field
and the GOODS-S Field; ApJ 633, L9-L12

ESO Annual Report 2005 89



Feulner, G.; Goranova, Y.; Drory, N.; Hopp, U,;
Bender, R.; The connection between star
formation and stellar mass: specific star formation
rates to redshift one; MNRAS 358, L1-L5

Filliatre, P.; D’Avanzo, P.; Covino, S.; Malesani, D.;
Tagliaferri, G.; McGlynn, S.; Moran, L.; Goldoni, P.;
Campana, S.; Chincarini, G.; Stella, L.; Della
Valle, M.; Gehrels, N.; McBreen, S.; Hanlon, L.;
McBreen, B.; Nousek, J. A.; Perna, R.; Out of the
darkness: the infrared afterglow of the INTEGRAL
burst GRB 040422 observed with the VLT;

A&A 438, 793-801

Finn, R. A.; Zaritsky, D.; McCarthy, D. W., Jr.;
Poggianti, B.; Rudnick, G.; Halliday, C.; Milvang-
Jensen, B.; Pello, R.r; Simard, L.; Ho-derived
Star Formation Rates for Three z = 0.75 EDisCS
Galaxy Clusters; ApJ 630, 206-227

Fiore, F.; D’Elia, V.; Lazzati, D.; Perna, R.; Sbordone,
L.; Stratta, G.; Meurs, E. J. A;; Ward, P.; Antonelli,
L. A.; Chincarini, G.; Covino, S.; Di Paola, A.;
Fontana, A.; Ghisellini, G.; Israel, G.; Frontera, F,;
Marconi, G.; Stella, L.; Vietri, M.; Zerbi, F.; A Flash
in the Dark: UVES Very Large Telescope High-
Resolution Spectroscopy of Gamma-Ray Burst
Afterglows; ApJ 624, 853-867

Fontani, F.; Beltran, M. T,; Brand, J.; Cesaroni, R,;
Testi, L.; Molinari, S.; Walmsley, C. M.; Search
for massive protostellar candidates in the south-
ern hemisphere. — I. Association with dense gas;
A&A 432, 921-935

Forveille, T.; Beuzit, J.-L.; Delorme, P.; Ségransan,
D.; Delfosse, X.; Chauvin, G.; Fusco, T.; Lagrange,
A.-M.; Mayor, M.; Montagnier, G.; Mouillet, D.;
Perrier, C.; Udry, S.; Charton, J.; Gigan, P.; Conan,
J.-M.; Kern, P; Michet, G.; LP 349-25: A new tight
M8V binary; A&A 435, L5-L8

Fraser, H. J.; Bisschop, S. E.; Pontoppidan, K. M,;
Tielens, A. G. G. M.; van Dishoeck, E. F.; Probing
the surfaces of interstellar dust grains: the
adsorption of CO at bare grain surfaces; MNRAS
356, 1283-1292

Freyhammer, L. M.; Hensberge, H.; Sterken, C.;
Pavlovski, K.; Smette, A.; llijic, S.; The B Cephei
variable in the eclipsing binary HD 92024. —
|. Determination of the orbit; A&A 429, 631-643

Freyhammer, L. M.; Monelli, M.; Bono, G.; Cunti, P.;
Ferraro, I.; Calamida, A.; Degl’lnnocenti, S.; Prada
Moroni, P. G.; Del Principe, M.; Piersimoni, A.;
lannicola, G.; Stetson, P. B.; Andersen, M. |;
Buonanno, R.; Corsi, C. E.; Dall’Ora, M.; Petersen,
J. O,; Pulone, L.; Sterken, C.; Storm, J.; On
the Anomalous Red Giant Branch of the Globular
Cluster o Centauri; ApJ 623, 860-865

Fridlund, C. V. M.; Liseau, R.; Djupvik, A. A.;
Huldtgren, M.; White, G. J.; Favata, F.; Giardino,
G.; HST and spectroscopic observations of
the L1551 IRS5 jets (HH154); A&A 436, 983-997

Frutiger, C.; Solanki, S. K.; Mathys, G.; Fundamental

parameters and granulation properties of Alpha

Centauri A and B obtained from inversions of their

spectra; A&A 444: 549-559, 2005

Fuchs, G. W.; Fuchs, U.; Giesen, T. F.; Wyrowski, F.;
Trans-ethyl methyl ether in space. A new look at
a complex molecule in selected hot core regions;
A&A 444, 521-530

Fuhrmeister, B.; Schmitt, J. H. M. M.; Hauschildt,

P. H.; PHOENIX model chromospheres of mid- to

late-type M dwarfs; A&A 439, 1137-1148
Fuhrmeister, B.; Schmitt, J. H. M. M.; Hauschildt,

P. H.; Detection of red line asymmetries

in LHS 2034; A&A 436, 677-686

90 ESO Annual Report 2005

Furuya, R. S.; Cesaroni, R.; Takahashi, S.; Momose,
M.; Testi, L.; Shinnaga, H.; Codella, C.; Relative
Evolutionary Timescale of Hot Molecular
Cores with Respect to Ultracompact Hil Regions;
ApJ 624, 827-831

Galbiati, E.; Caccianiga, A.; Maccacaro, T.; Braito, V,;
Della Ceca, R.; Severgnini, P.; Brunner, H.;
Lehmann, I.; Page, M. J.; XMM-Newton spectros-
copy of an X-ray selected sample of RL AGNs;
A&A 430, 927-940

Galland, F.; Lagrange, A.-M.; Udry, S.; Chelli, A.;
Pepe, F.; Queloz, D.; Beuzit, J.-L.; Mayor, M.;
Extrasolar planets and brown dwarfs around
A-F type stars. — |. Performances of radial velocity
measurements, first analyses of variations;

A&A 443, 337-345

Gallardo, J.; Minniti, D.; Valls-Gabaud, D.; Rejkuba,
M.; Characterisation of extrasolar planetary transit
candidates; A&A 431, 707-720

Galliano, E.; Alloin, D.; Pantin, E.; Lagage, P. O.;
Marco, O.; Mid-infrared imaging of active galaxies.
Active nuclei and embedded star clusters;

A&A 438, 803-820

Galliano, E.; Pantin, E.; Alloin, D.; Lagage, P. O.;
Mid-infrared imaging of NGC 1068 with VISIR at
the Very Large Telescope; MNRAS 363, L1-L5

Garavini, G.; Aldering, G.; Amadon, A.; Amanullah,
R.; Astier, P.; Balland, C.; Blanc, G.; Conley, A,;
Dahlén, T.; Deustua, S. E.; Ellis, R.; Fabbro, S;
Fadeyev, V.; Fan, X.; Folatelli, G.; Frye, B.; Gates,
E. L.; Gibbons, R.; Goldhaber, G.; Goldman, B.;
Goobar, A.; Groom, D. E.; Haissinski, J.; Hardin,
D.; Hook, I.; Howell, D. A.; Kent, S.; Kim, A. G;
Knop, R. A.; Kowalski, M.; Kuznetsova, N.; Lee, B.
C.; Lidman, C.; Mendez, J.; Miller, G. J.; Moniez,
M.; Mouchet, M.; Mouré&o, A.; Newberg, H.; Nobili,
S.; Nugent, P. E.; Pain, R.; Perdereau, O.;
Perlmutter, S.; Quimby, R.; Regnault, N.; Rich, J.;
Richards, G. T.; Ruiz-Lapuente, P.; Schaefer, B.
E.; Schahmaneche, K.; Smith, E.; Spadafora, A.
L.; Stanishey, V.; Thomas, R. C.; Walton, N. A,;
Wang, L.; Wood-Vasey, W. M.; Spectroscopic
Observations and Analysis of the Unusual Type la
SN 1999ac; AJ 130, 2278-2292

Garcia-Rojas, J.; Esteban, C.; Peimbert, A;
Peimbert, M.; Rodriguez, M.; Ruiz, M. T.; Deep
echelle spectrophotometry of S 311, a Galactic
Hi region located outside the solar circle;
MNRAS 362, 301-312

Gehrels, N.; Sarazin, C. L.; O'Brien, P. T.; Zhang, B,;
Barbier, L.; Barthelmy, S. D.; Blustin, A.; Burrows,
D. N.; Cannizzo, J.; Cummings, J. R.; Goad, M.;
Holland, S. T.; Hurkett, C. P.; Kennea, J. A.; Levan,
A.; Markwardt, C. B.; Mason, K. O.; Meszaros, P.;
Page, M.; Palmer, D. M.; Rol, E.; Sakamoto, T.;
Willingale, R.; Angelini, L.; Beardmore, A.; Boyd,
P. T.; Breeveld, A.; Campana, S.; Chester, M. M.;
Chincarini, G.; Cominsky, L. R.; Cusumano, G.;
de Pasquale, M.; Fenimore, E. E.; Giommi, P.;
Gronwall, C.; Grupe, D.; Hill, J. E.; Hinshaw, D.;
Hjorth, J.; Hullinger, D.; Hurley, K. C.; Klose, S.;
Kobayashi, S.; Kouveliotou, C.; Krimm, H. A,;
Mangano, V.; Marshall, F. E.; McGowan, K.;
Moretti, A.; Mushotzky, R. F.; Nakazawa, K.;
Norris, J. P;; Nousek, J. A,; Osborne, J. P;; Page,
K.; Parsons, A. M.; Patel, S.; Perri, M.; Poole, T;
Romano, P.; Roming, P. W. A.; Rosen, S.; Sato,
G.; Schady, P.; Smale, A. P.; Sollerman, J.;
Starling, R.; Still, M.; Suzuki, M.; Tagliaferri, G.;
Takahashi, T.; Tashiro, M.; Tueller, J.; Wells, A. A.;
White, N. E.; Wijers, R. A. M. J.; A short gamma-
ray burst apparently associated with an elliptical
galaxy at redshift z=0.225; Nature 437, 851-854

Geisler, D.; Smith, V. V.; Wallerstein, G.; Gonzalez,
G.; Charbonnel, C.; “Sculptor-ing” the Galaxy?
The Chemical Compositions of Red Giants in
the Sculptor Dwarf Spheroidal Galaxy; AJ 129,
1428-1442

Georgakakis, A.; Afonso, J.; Hopkins, A. M.; Sullivan,
M.; Mobasher, B.; Cram, L. E.; The Phoenix Deep
Survey: The Clustering and Environment of
Extremely Red Objects; Apd 620, 584-594

Getman, K. V.; Flaccomio, E.; Broos, P. S.; Grosso,
N.; Tsujimoto, M.; Townsley, L.; Garmire, G. P,;
Kastner, J.; Li, J.; Harnden, F. R., Jr.; Wolk, S,;
Murray, S. S.; Lada, C. J.; Muench, A. A,;
McCaughrean, M. J.; Meeus, G.; Damiani, F.;
Micela, G.; Sciortino, S.; Bally, J.; Hillenbrand, L.
A.; Herbst, W.; Preibisch, T.; Feigelson, E. D.;
Chandra Orion Ultradeep Project: Observations
and Source Lists; ApJS 160, 319-352

Getman, K. V.; Feigelson, E. D.; Grosso, N.;
McCaughrean, M. J.; Micela, G.; Broos, P.;
Garmire, G.; Townsley, L.; Membership of the
Orion Nebula Population from the Chandra
Orion Ultradeep Project; ApdS 160, 353-378

Giallongo, E.; Salimbeni, S.; Menci, N.; Zamorani, G.;
Fontana, A.; Dickinson, M.; Cristiani, S.; Pozzetti,
L.; The B-Band Luminosity Function of Red and
Blue Galaxies up to z = 3.5; Apd 622, 116-128

Giannini, T.; Massi, F.; Podio, L.; Lorenzetti, D.; Nisini,
B.; Caratti o Garatti, A.; Liseau, R.; Lo Curto, G.;
Vitali, F.; Star formation in the Vela Molecular
Clouds: A new protostar powering a bipolar jet;
A&A 433, 941-954

Gieren, W.; Pietrzynski, G.; Soszynski, I.; Bresolin, F,;
Kudritzki, R.-P.; Minniti, D.; Storm, J.; The
Araucaria Project: Near-Infrared Photometry of
Cepheid Variables in the Sculptor Galaxy
NGC 300; Apd 628, 695-703

Giommi, P.; Piranomonte, S.; Perri, M.; Padovani, P,;
The sedentary survey of extreme high energy
peaked BL Lacs; A&A 434, 385-396

Girardi, M.; Demarco, R.; Rosati, P.; Borgani, S.;
Internal dynamics of the z ~ 0.8 cluster
RX J0152.7-1357; A&A 442, 29-41

Gonzélez Hernandez, J. |.; Rebolo, R.; Pefarrubia,
J.; Casares, J.; Israelian, G.; On the kinematics
of the neutron star low mass X-ray binary Cen X-4;
A&A 435, 1185-1190

Gonzélez Hernandez, J. |.; Rebolo, R.; Israelian, G.;
Casares, J.; Maeda, K.; Bonifacio, P.; Molaro, P;
Chemical Abundances in the Secondary Star of
the Neutron Star Binary Centaurus X-4; ApdJ 630,
495-505

Gonzalez, A. H.; Tran, K.-V. H.; Conbere, M. N.;
Zaritsky, D.; Galaxy Cluster Assembly at z= 0.37;
Apd 624, L73-L76

Gonzélez, J. F.; Ostrov, P.; Morrell, N.; Minniti, D.;
Absolute Parameters for Eight Eclipsing Binaries in
the Large Magellanic Cloud: The Mass-Luminosity
Relation; ApJ 624, 946-956

Gopal-Krishna; Ledoux, C.; Melnick, J.; Giraud, E.;
Kulkarni, V.; Altieri, B.; Optical and radio observa-
tions of a sample of 52 powerful ultra-steep
spectrum radio sources; A&A 436, 457-464



Gorosabel, J.; Pérez-Ramirez, D.; Sollerman, J.;
de Ugarte Postigo, A.; Fynbo, J. P. U.; Castro-
Tirado, A. J.; Jakobsson, P.; Christensen, L.;
Hjorth, J.; Jéhannesson, G.; Guziy, S.; Castro
Ceroén, J. M.; Bjornsson, G.; Sokolov, V. V.;
Fatkhullin, T. A.; Nilsson, K.; The GRB 030329
host: a blue low metallicity subluminous galaxy
with intense star formation; A&A 444, 711-721

Granvik, M.; Muinonen, K.; Asteroid identification at
discovery; Icar 179, 109-127

Gratadour, D.; Mugnier, L. M.; Rouan, D.; Sub-pixel
image registration with a maximum likelihood
estimator. Application to the first adaptive optics
observations of Arp 220 in the L' band; A&A 443,
357-365

Gratadour, D.; Rouan, D.; Boccaletti, A.; Riaud, P;
Clénet, Y.; Four quadrant phase mask K-band
coronagraphy of NGC 1068 with NAOS-CONICA
at VLT; A&A 429, 433-437

Gratton, R. G.; Bragaglia, A.; Carretta, E.; de Angeli,
F.; Lucatello, S.; Piotto, G.; Recio Blanco, A,;
Precise reddening and metallicity of NGC 6752
from FLAMES spectra; A&A 440, 901-908

Green, P. J.; Infante, L.; Lopez, S.; Aldcroft, T. L.;
Winn, J. N.; Discovery of a Galaxy Cluster in the
Foreground of the Wide-Separation Quasar Pair
UM 425; ApJ 630, 142-151

Grosso, N.; Feigelson, E. D.; Getman, K. V.;
Townsley, L.; Broos, P.; Flaccomio, E.; McCaugh-
rean, M. J.; Micela, G.; Sciortino, S.; Bally, J.;
Smith, N.; Muench, A. A.; Garmire, G. P.; Palla, F;
Chandra Orion Ultradeep Project Census of X-Ray
Stars in the BN-KL and OMC-1S Regions;
ApJS 160, 530-556

GrUtzbauch, R.; Annibali, F.; Bressan, A.; Focardi, P.;
Kelm, B.; Rampazzo, R.; Zeilinger, W. W.; Opti-
cal properties of the NGC 5328 group of galaxies;
MNRAS 364, 146-162

Gritzbauch, R.; Kelm, B.; Focardi, P.; Trinchieri, G.;
Rampazzo, R.; Zeilinger, W. W.; Small-Scale
Systems of Galaxies. — Il. Properties of the
NGC 4756 Group of Galaxies; AJ 129, 1832-1848

Guenther, E. W.; Covino, E.; Alcala, J. M.; Esposito,
M.; Mundt, R.; BS Indi: An enigmatic object in the
Tucana association; A&A 433, 629-634

Guenther, E. W.; Paulson, D. B.; Cochran, W. D.;
Patience, J.; Hatzes, A. P.; Macintosh, B.;
Low-mass companions to Hyades stars;
A&A 442, 1031-1039

Guziy, S.; Gorosabel, J.; Castro-Tirado, A. J,;
de Ugarte Postigo, A.; Jelinek, M.; Pérez Ramirez,
M. D.; Castro Cerén, J. M.; Klose, S.; Palazzi, E.;
Wiersema, K.; The search for the host galaxy
of the gamma-ray burst GRB 000214; A&A 441,
975-979

Gwyn, S. D. J.; Hartwick, F. D. A.; The Evolution
of Stellar Mass in Galaxies in the NICMOS
Ultra Deep Field; AJ 130, 1337-1344

Habart, E.; Abergel, A.; Walmsley, C. M.; Teyssier, D.;
Pety, J.; Density structure of the Horsehead nebu-
la photo-dissociation region; A&A 437, 177-188

Hadfield, L. J.; Crowther, P. A.; Schild, H.; Schmutz,
W.; A spectroscopic search for the non-nu-
clear Wolf-Rayet population of the metal-rich
spiral galaxy M 83; A&A 439, 265-277

Haikala, L. K.; Harju, J.; Mattila, K.; Toriseva, M.;
Clumpy filaments of the Chamaeleon | cloud: C'®0O
mapping with the SEST; A&A 431, 149-163

Haisch, K. E., Jr.; Jayawardhana, R.; Alves, J.; Con-
straints on Inner Disk Evolution Timescales:
A Disk Census of the n Chamaeleontis Young
Cluster; ApJ 627, L57-L60

Hamilton, C. M.; Herbst, W.; Vrba, F. J.; lbrahimov,
M. A.; Mundt, R.; Bailer-Jones, C. A. L.;
Filippenko, A. V.; Li, Weidong; B., Victor J. S.;
Abraham, P.; Kun, M.; Moér, A.; Benko, J.;
Csizmadia, S.; DePoy, D. L.; Pogge, R. W.;
Marshall, J. L.; The Disappearing Act of KH 15D:
Photometric Results from 1995 to 2004; AJ 130,
1896-1915

Hammer, F.; Flores, H.; Elbaz, D.; Zheng, X. Z.;
Liang, Y. C.; Cesarsky, C.; Did most present-day
spirals form during the last 8 Gyr?. A formation
history with violent episodes revealed by panchro-
matic observations; A&A 430, 115-128

Hanson, M. M.; Kudritzki, R.-P.; Kenworthy, M. A.;
Puls, J.; Tokunaga, A. T.; A Medium Resolution
Near-Infrared Spectral Atlas of O and Early-B
Stars; ApdS 161, 154-170

Helbert, J.; Rauer, H.; Boice, D. C.; Huebner, W. F.;
The chemistry of C, and C; in the coma of Comet
C/1995 O1 (Hale-Bopp) at heliocentric distances
r,>2.9 AU; A&A 442,1107-1120

Hendry, M. A.; Smartt, S. J.; Maund, J. R,;
Pastorello, A.; Zampieri, L.; Benetti, S.; Turatto,
M.; Cappellaro, E.; Meikle, W. P. S.; Kotak, R.;
Irwin, M. J.; Jonker, P. G.; Vermaas, L.; Peletier, R.
F.; van Woerden, H.; Exter, K. M.; Pollacco, D. L,;
Leon, S.; Verley, S.; Benn, C. R; Pignata, G;

A study of the Type II-P supernova 2003gd in
M74; MNRAS 359, 906-926

Hetterscheidt, M.; Erben, T.; Schneider, P.; Maoli, R.;
van Waerbeke, L.; Mellier, Y.; Searching for gal-
axy clusters using the aperture mass statistics in
50 VLT fields; A&A 442, 43-61

Hill, T.; Burton, M. G.; Minier, V.; Thompson, M. A,;
Walsh, A. J.; Hunt-Cunningham, M.; Garay, G;
Millimetre continuum observations of south-
ern massive star formation regions - I. SIMBA
observations of cold cores; MNRAS 363,
405-451

Hintz, E. G.; Bush, T. C.; Rose, M. B.; Monitoring
Three Less-Studied d Scuti Variables: GW Ursae
Majoris, BO Lyncis, and AN Lyncis; AJ 130,
2876-2883

Hintz, E. G.; Rose, M. B.; Variable Stars in the Field
of NGC 6882/6885: The Case of V381 Vulpeculae
and V382 Vulpeculae; PASP 117, 955-966

Hjorth, J.; Sollerman, J.; Gorosabel, J.; Granot, J.;
Klose, S.; Kouveliotou, C.; Melinder, J.; Ramirez-
Ruiz, E.; Starling, R.; Thomsen, B.; Andersen, M.
I.; Fynbo, J. P. U.; Jensen, B. L.; Vreeswijk, P. M.;
Ceron, J. M. Castro; Jakobsson, P,; Levan, A.;
Pedersen, K.; Rhoads, J. E.; Tanvir, N. R.; Watson,
D.; Wijers, R. A. M. J.; GRB 050509B: Constraints
on Short Gamma-Ray Burst Models; ApJ 630,
L117-L120

Hjorth, J.; Watson, D.; Fynbo, J. P. U.; Price, P. A.;
Jensen, B. L.; Jorgensen, U. G.; Kubas, D.;
Gorosabel, J.; Jakobsson, P.; Sollerman, J.;
Pedersen, K.; Kouveliotou, C.; The optical
afterglow of the short gamma-ray burst GRB
050709; Nature 437, 859-861

Holden, B. P.; Blakeslee, J. P.; Postman, M.;
lllingworth, G. D.; Demarco, R.; Franx, M.; Rosati,
P.; Bouwens, R. J.; Martel, A. R.; Ford, H.;
Clampin, M.; Hartig, G. F.; Benitez, N.; Cross, N.
J. G.; Homeier, N.; Lidman, C.; Menanteau, F;
Zirm, A.; Ardila, D. R.; Bartko, F.; Bradley, L. D,;
Broadhurst, T. J.; Brown, R. A.; Burrows, C. J.;
Cheng, E. S.; Feldman, P. D.; Golimowski, D. A.;
Goto, T.; Gronwall, C.; Infante, L.; Kimble, R. A.;
Krist, J. E.; Lesser, M. P;; Magee, D.; Mei, S,;
Meurer, G. R.; Miley, G. K.; Motta, V.; Sirianni, M.;
Sparks, W. B.; Tran, H. D.; Tsvetanov, Z. |.; White,
R. L.; Zheng, W.; Evolution in the Cluster Early-
Type Galaxy Size-Surface Brightness Relation at
z =1; ApJ 626, 809-822

Holden, B. P.; van der Wel, A.; Franx, M.; lllingworth,
G. D.; Blakeslee, J. P.; van Dokkum, P.; Ford, H.;
Magee, D.; Postman, M.; Rix, H.-W.; Rosati, P.;
The Fundamental Plane of Cluster Elliptical
Galaxies at z=1.25; ApJ 620, L83-L86

Homeier, N. L.; Alves, J.; Massive star formation in
the W49 giant molecular cloud: Implications for
the formation of massive star clusters; A&A 430,
481-489

Homeier, N. L.; Demarco, R.; Rosati, P.; Postman,
M.; Blakeslee, J. P.; Bouwens, R. J.; Bradley, L.
D.; Ford, H. C.; Goto, T.; Gronwall, C.; Holden, B.;
Jee, M. J.; Martel, A. R.; Mei, S.; Menanteau, F.;
Zirm, A.; Clampin, M.; Hartig, G. F.; lllingworth, G.
D.; Ardila, D. R.; Bartko, F.; Benitez, N.; Broad-
hurst, T. J.; Brown, R. A,; Burrows, C. J.; Cheng,
E. S.; Cross, N. J. G.; Feldman, P. D.; Franx, M.;
Golimowski, D. A; Infante, L.; Kimble, R. A.; Krist,
J. E.; Lesser, M. P.; Meurer, G. R.; Miley, G. K,;
Motta, V.; Sirianni, M.; Sparks, W. B.; Tran, H. D.;
Tsvetanov, Z. |.; White, R. L.; Zheng, W.; The
Transformation of Cluster Galaxies at Intermediate
Redshift; Apd 621, 651-662

Hook, I. M.; Howell, D. A.; Aldering, G.; Amanullah,
R.; Burns, M. S.; Conley, A.; Deustua, S. E.; Ellis,
R.; Fabbro, S.; Fadeyev, V.; Folatelli, G.; Garavini,
G.; Gibbons, R.; Goldhaber, G.; Goobar, A.;
Groom, D. E.; Kim, A. G.; Knop, R. A.; Kowalski,
M.; Lidman, C.; Nobili, S.; Nugent, P. E.; Pain, R.;
Pennypacker, C. R.; Perimutter, S.; Ruiz-
Lapuente, P.; Sainton, G.; Schaefer, B. E.; Smith,
E.; Spadafora, A. L.; Stanishev, V.; Thomas, R. C.;
Walton, N. A.; Wang, L.; Wood-Vasey, W. M.;
Spectra of High-Redshift Type la Supernovae and
a Comparison with Their Low-Redshift Counter-
parts; AJ 130, 2788-2803

Hubrig, S.; Nesvacil, N.; Schdller, M.; North, P.;
Mathys, G.; Kurtz, D. W.; Wolff, B.; Szeifert, T,;
Cunha, M. S.; Elkin, V. G.; Detection of an extra-
ordinarily large magnetic field in the unique ultra-
cool Ap star HD 154708; A&A 440, L37-L40

Hunter, I.; Dufton, P. L.; Ryans, R. S. |.; Lennon,

D. J.; Rolleston, W. R. J.; Hubeny, I.; Lanz, T.; A
non-LTE analysis of the spectra of two narrow
lined main sequence stars in the SMC; A&A 436,
687-695

Hutsemékers, D.; Cabanac, R.; Lamy, H.; Sluse, D.;
Mapping extreme-scale alignments of quasar
polarization vectors; A&A 441, 915-930

Hutsemékers, D.; Manfroid, J.; Jehin, E.; Arpigny, C.;
Cochran, A.; Schulz, R.; Stiwe, J. A.; Zucconi,
J.-M.; Isotopic abundances of carbon and nitro-
gen in Jupiter-family and Oort Cloud comets;
A&A 440, L21-L24

ESO Annual Report 2005 91



libert, O.; Tresse, L.; Zucca, E.; Bardelli, S.; Arnouts,
S.; Zamorani, G.; Pozzetti, L.; Bottini, D.; Garilli,
B.; Le Brun, V.; Le Fevre, O.; Maccagni, D.; Picat,
J.-P.; Scaramella, R.; Scodeggio, M.; Vettolani, G.;
Zanichelli, A.; Adami, C.; Arnaboldi, M,;
Bolzonella, M.; Cappi, A.; Charlot, S.; Contini, T.;
Foucaud, S.; Franzetti, P.; Gavignaud, |.; Guzzo,
L.; lovino, A.; McCracken, H. J.; Marano, B.;
Marinoni, C.; Mathez, G.; Mazure, A.; Meneux, B.;
Merighi, R.; Paltani, S.; Pello, R.; Pollo, A.;
Radovich, M.; Bondi, M.; Bongiorno, A.; Busarello,
G.; Ciliegi, P.; Lamareille, F.; Mellier, Y.; Merluzzi,
P.; Ripepi, V.; Rizzo, D.; The VIMOS-VLT deep
survey. Evolution of the galaxy luminosity function
up to z= 2 in first epoch data; A&A 439, 863-876

Inoue, A. K,; lwata, |.; Deharveng, J.-M.; Buat, V.;
Burgarella, D.; VLT narrow-band photometry in the
Lyman continuum of two galaxies at z ~ 3. Limits
to the escape of ionizing flux; A&A 435, 471-482

lovino, A.; McCracken, H. J.; Garilli, B.; Foucaud, S.;
Le Fevre, O.; Maccagni, D.; Saracco, P.; Bardelli,
S.; Busarello, G.; Scodeggio, M.; Zanichelli, A.;
Paioro, L.; Bottini, D.; Le Brun, V.; Picat, J. P.;
Scaramella, R.; Tresse, L.; Vettolani, G.; Adami,
C.; Arnaboldi, M.; Arnouts, S.; Bolzonella, M.;
Cappi, A.; Charlot, S.; Ciliegi, P.; Contini, T.;
Franzetti, P.; Gavignaud, |.; Guzzo, L.; llbert, O.;
Marano, B.; Marinoni, C.; Mazure, A.; Meneux, B.;
Merighi, R.; Paltani, S.; Pello, R.; Pollo, A.;
Pozzetti, L.; Radovich, M.; Zamorani, G.; Zucca,
E.; Bertin, E.; Bondi, M.; Bongiorno, A.; Cucciati,
Q.; Gregorini, L.; Mathez, G.; Mellier, Y.; Merluzzi,
P.; Ripepi, V.; Rizzo, D.; The VIRMOS deep
imaging survey. IV. Near-infrared observations;
A&A 442: 423-436, 2005

Israel, G.; Covino, S.; Mignani, R.; Stella, L.; Marconi,
G.; Testa, V.; Mereghetti, S.; Campana, S.; Rea,
N.; Gotz, D.; Perna, R.; Lo Curto, G.; Discovery
and monitoring of the likely IR counterpart of SGR
1806-20 during the 2004 gamma-ray burst-active
state; A&A 438, L1-L4

Ivanchik, A.; Petitjean, P.; Varshalovich, D.; Aracil, B.;
Srianand, R.; Chand, H.; Ledoux, C.; Boissé, P.;
A new constraint on the time dependence of the
proton-to-electron mass ratio. Analysis of the
Q 0347-383 and Q 0405-443 spectra; A&A 440,
45-52

Iwata, I.; Inoue, A. K.; Burgarella, D.; Spectroscopy
and stellar populations of star-forming galaxies at
z ~ 3 in the Hubble Deep Field - South; A&A 440,
881-892

Jaffe, W.; Bremer, M. N.; Baker, K.; Hirand H, in
the envelopes of cooling flow central galaxies;
MNRAS 360, 748-762

Jakobsson, P.; Bjornsson, G.; Fynbo, J. P. U.;
Johannesson, G.; Hjorth, J.; Thomsen, B.; Maller,
P; Watson, D.; Jensen, B. L.; Ostlin, G.;
Gorosabel, J.; Gudmundsson, E. H.; Lyo. and
ultraviolet emission from high-redshift gamma-ray
burst hosts: to what extent do gamma-ray bursts
trace star formation?; MNRAS 362, 245-251

Jakobsson, P.; Frail, D. A.; Fox, D. B.; Moon, D.-S;
Price, P. A.; Kulkarni, S. R.; Fynbo, J. P. U.; Hjorth,
J.; Berger, E.; McNaught, R. H.; Dahle, H.; The
Radio Afterglow and Host Galaxy of the Dark
GRB 020819; ApJ 629, 45-51

Jakobsson, P.; Hjorth, J.; Burud, |.; Letawe, G.;
Lidman, C.; Courbin, F.; An optical time delay
for the double gravitational lens system
FBQ 0951+2635; A&A 431, 103-109

Janssen, T.; van Kerkwijk, M. H.; Observations of the
companion to the pulsar PSR B1718-19. The role
of tidal circularisation; A&A 439, 433-441

92 ESO Annual Report 2005

Jarvinen, S. P,; Berdyugina, S. V.; Tuominen, |;
Cutispoto, G.; Bos, M.; Magnetic activity in the
young solar analog AB Dor. Active longitudes
and cycles from long-term photometry.; A&A 432,
657-664

Jarvis, M. J.; van Breukelen, C.; Wilman, R. J.; The
discovery of a type Il quasar at z=1.65 with
integral-field spectroscopy; MNRAS 358, L11-L15

Jeffries, R. D.; Oliveira, J. M.; The lithium depletion
boundary in NGC 2547 as a test of pre-main-
sequence evolutionary models; MNRAS 358,
13-29

Jena, T.; Norman, M. L; Tytler, D.; Kirkman, D.;
Suzuki, N.; Chapman, A.; Melis, C.; Paschos, P;
O’Shea, B.; So, G.; Lubin, D.; Lin, W.-C.; Reimers,
D.; Janknecht, E.; Fechner, C.; A concordance
model of the Lyman o forest at z=1.95;

MNRAS 361, 70-96

Johnston, H. M.; Hunstead, R. W.; Cotter, G.; Sadler,
E. M.; MRC B1221-423: a compact steep-
spectrum radio source in a merging galaxy;
MNRAS 356, 515-523

Jonker, P. G.; Steeghs, D.; Nelemans, G.; van der
Klis, M.; The radial velocity of the companion star
in the low-mass X-ray binary 2S 0921-630: limits
on the mass of the compact object; MNRAS 356,
621-626

Jonsell, K.; Edvardsson, B.; Gustafsson, B.; Magain,
P.; Nissen, P. E.; Asplund, M.; Chemical
abundances in 43 metal-poor stars; A&A 440,
321-343

Jordan, S.; Werner, K.; O'Toole, S. J.; Discovery of
magnetic fields in central stars of planetary nebu-
lae; A&A 432, 273-279

Kanaan, A.; Nitta, A.; Winget, D. E.; Kepler, S. O.;
Montgomery, M. H.; Metcalfe, T. S.; Oliveira, H.;
Fraga, L.; da Costa, A. F. M.; Costa, J. E. S.;
Castanheira, B. G.; Giovannini, O.; Nather, R. E.;
Mukadam, A.; Kawaler, S. D.; O'Brien, M. S;
Reed, M. D.; Kleinman, S. J.; Provencal, J. L.;
Watson, T. K.; Kilkenny, D.; Sullivan, D. J.;
Sullivan, T.; Shobbrook, B.; Jiang, X. J.; Ashoka,
B. N.; Seetha, S.; Leibowitz, E.; Iobetson, P,
Mendelson, H.; Meistas, E. G.; Kalytis, R.;
Alisauskas, D.; O’Donoghue, D.; Buckley, D.;
Martinez, P.; van Wyk, F.; Stobie, R.; Marang, F,;
van 2yl, L.; Ogloza, W.; Krzesinski, J.; Zola, S.;
Moskalik, P.; Breger, M.; Stankov, A.; Silvotti, R.;
Piccioni, A.; Vauclair, G.; Dolez, N.; Chevreton, M.;
Deetjen, J.; Dreizler, S.; Schuh, S.; Gonzalez
Perez, J. M.; Ostensen, R.; Ulla, A.; Manteiga, M.;
Suarez, O.; Burleigh, M. R.; Barstow, M. A.; Whole
Earth Telescope observations of BPM 37093: A
seismological test of crystallization theory in white
dwarfs; A&A 432, 219-224

Kastner, J. H.; Franz, G.; Grosso, N.; Bally, J.;
McCaughrean, M. J.; Getman, K.; Feigelson,

E. D.; Schulz, N. S.; X-Ray Emission from Orion
Nebula Cluster Stars with Circumstellar Disks
and Jets; ApdS 160, 511-529

Keel, W. C.; Irby, B. K.; May, A.; Miley, G. K.;
Golombek, D.; de Grijp, M. H. K,; Gallimore, J. F.;
An Atlas of Warm Active Galactic Nuclei and
Starbursts from the IRAS Deep Fields; ApJS 158,
139-160

Kjeldsen, H.; Bedding, T. R.; Butler, R. P;
Christensen-Dalsgaard, J.; Kiss, L. L.; McCarthy,
C.; Marcy, G. W.; Tinney, C. G.; Wright, J. T,;
Solar-like Oscillations in oo Centauri B; ApJ 635,
1281-1290

Kniazev, A. Y.; Grebel, E. K.; Pustilnik, S. A.;
Pramskij, A. G.; Zucker, D. B.; Spectrophotometry
of Sextans A and B: Chemical Abundances of Hil
Regions and Planetary Nebulae; AJ 130, 1558—
1573

Koester, D.; Napiwotzki, R.; Voss, B.; Homeier, D.;
Reimers, D.; HS 0146+1847 — a DAZB white dwarf
of very unusual composition; A&A 439, 317-321

Koester, D.; Rollenhagen, K.; Napiwotzki, R.; Voss,
B.; Christlieb, N.; Homeier, D.; Reimers, D.;

Metal traces in white dwarfs of the SPY (ESO
Supernova la Progenitor Survey) sample;
A&A 432,1025-1032

Konacki, M.; Torres, G.; Sasselov, D. D.; Jha, S,;

A Transiting Extrasolar Giant Planet around the
Star OGLE-TR-10; ApJ 624, 372-377

Korn, A. J.; Nieva, M. F,; Daflon, S.; Cunha, K
Pristine CNO Abundances from Magellanic Cloud
B Stars. — Il. Fast Rotators in the Large Magellanic
Cloud Cluster NGC 2004; ApJ 633, 899-905

Kotak, R.; Meikle, W. P. S.; Pignata, G.; Stehle, M,;
Smartt, S. J.; Benetti, S.; Hillebrandt, W.; Lennon,
D. J.; Mazzali, P. A.; Patat, F.; Turatto, M.;
Spectroscopy of the type la supernova SN
2002er: Days —11 to +215; A&A 436, 1021-1031

Kouwenhoven, M. B. N.; Brown, A. G. A.; Zinnecker,
H.; Kaper, L.; Portegies Zwart, S. F.; The
primordial binary population. —I. A near-infrared
adaptive optics search for close visual compan-
ions to A star members of Scorpius OB2;

A&A 430, 137-154

Kozma, C.; Fransson, C.; Hillebrandt, W.; Travaglio,
C.; Sollerman, J.; Reinecke, M.; Ropke, F. K.;
Spyromilio, J.; Three-dimensional modeling of
type la supernovae — The power of late time
spectra; A&A 437, 983-995

Krabbe, A. C.; Copetti, M. V. F.; Electron tempera-
ture fluctuations in planetary nebulae; A&A 443,
981-994

Kraus, M.; Borges Fernandes, M.; de Araujo, F. X.;
Lamers, H. J. G. L. M.; The enigmatic B[e]-star
Henize 2-90: the non-spherical mass loss history
from an analysis of forbidden lines; A&A 441,
289-302

Krisciunas, K.; Garnavich, P. M.; Challis,P.; Prieto,

J. L.; Riess, A. G.; Barris, B.; Aguilera, C.; Becker,
A. C.; Blondin, S.; Chornock, R.; Clocchiatti, A.;
Covarrubias, R.; Filippenko, A. V.; Foley, R. J.;
Hicken, M.; Jha, S.; Kirshner, R. P.; Leibundgut,
B.; Li, W.; Matheson, T.; Miceli, A.; Miknaitis,
Gajus; Rest, A.; Salvo, M. E.; Schmidt, B. P.;
Smith, R. C.; Sollerman, J.; Spyromilio, J.; Stubbs,
C. W.; Suntzeff, N. B.; Tonry, J. L.; Wood-Vasey,
W. M.; Hubble Space Telescope Observations

of Nine High-Redshift ESSENCE Supernovae;

AJ 130, 2453-2472

Kubas, D.; Cassan, A.; Beaulieu, J. P.; Coutures, C.;
Dominik, M.; Albrow, M. D.; Brillant, S.; Caldwell,
J. A. R.; Dominis, D.; Donatowicz, J.; Fendt, C.;
Fouqué, P.;; Jargensen, U. G.; Greenhill, J.; Hill, K;
Heinmuller, J.; Horne, K.; Kane, S.; Marquette, J.
B.; Martin, R.; Menzies, J.; Pollard, K. R.; Sahu,
K. C.; Vinter, C.; Wambsganss, J.; Watson, R.;
Williams, A.; Thurl, C.; Full characterization of
binary-lens event OGLE-2002-BLG-069 from
PLANET observations; A&A 435, 941-948

Kuhlbrodt, B.; Orndahl, E.; Wisotzki, L.; Jahnke, K;
High-redshift quasar host galaxies with adaptive
optics; A&A 439, 497-512



Kurtz, D. W.; Elkin, V. G.; Mathys, G.; Probing the
magnetoacoustic boundary layer in the peculiar
magnetic star 33 Lib (HD 137949); MNRAS 358,
L6-L10

La Barbera, F.; Covone, G.; Busarello, G.;
Capaccioli, M.; Haines, C. P.; Mercurio, A.;
Merluzzi, P.; New insights into the structure of
early-type galaxies: the Photometric Plane at
z ~ 0.3; MNRAS 358, 1116-1132

Labbé, I.; Huang, J.; Franx, M.; Rudnick, G.; Barmby,
P.; Daddi, E.; van Dokkum, P. G.; Fazio, G. G.;
Schreiber, N. M. F.;; Moorwood, A. F. M.; Rix,
H.-W.; Réttgering, H.; Truijillo, I.; van der Werf, P.;
IRAC Mid-Infrared Imaging of the Hubble Deep
Field-South: Star Formation Histories and Stellar
Masses of Red Galaxies at z> 2; ApJ 624,
L81-L84

Lacour, S.; André, M. K.; Sonnentrucker, P.; Le Petit,
F.; Welty, D. E.; Desert, J.-M.; Ferlet, R.; Roueff,
E.; York, D. G.; Deuterated molecular hydrogen in
the Galactic ISM. New observations along seven
translucent sightlines; A&A 430, 967-977

Lagadec, E.; Mékarnia, D.; de Freitas Pacheco, J. A.;
Dougados, C.; Dust temperature and density
profiles in the envelopes of AGB and post-AGB
carbon stars from mid-infrared observations;
A&A 4383, 553-564

Lagerkvist, C.-I.; Moroz, L.; Nathues, A.; Erikson, A,;
Lahulla, F.; Karlsson, O.; Dahlgren, M.; A study of
Cybele asteroids; A&A 432, 349-354

Larsen, S. S.; Brodie, J. P.; Strader, J.; Globular clus-
ters in NGC 4365: new K-band imaging and a
reassessment of the case for intermediate-age
clusters; A&A 443, 413-433

Le Delliou, M.; Lacey, C.; Baugh, C. M.; Guiderdoni,
B.; Bacon, R.; Courtois, H.; Sousbie, T.; Morris,
S. L.,; The abundance of Lya. emitters in hierar-
chical models; MNRAS 357, L11-L15

Le Fevre, O.; Guzzo, L.; Meneux, B.; Pollo, A.; Cappi,
A.; Colombi, S.; lovino, A.; Marinoni, C.;
McCracken, H. J.; Scaramella, R.; Bottini, D.;
Garilli, B.; Le Brun, V.; Maccagni, D.; Picat, J. P.;
Scodeggio, M.; Tresse, L.; Vettolani, G,;
Zanichelli, A.; Adami, C.; Arnaboldi, M.; Arnouts,
S.; Bardelli, S.; Blaizot, J.; Bolzonella, M.; Charlot,
S.; Ciliegi, P.; Contini, T.; Foucaud, S.; Franzetti,
P.; Gavignaud, |.; llbert, O.; Marano, B.; Mathez,
G.; Mazure, A.; Merighi, R.; Paltani, S.; Pello, R.;
Pozzetti, L.; Radovich, M.; Zamorani, G.; Zucca,
E.; Bondi, M.; Bongiorno, A.; Busarello, G.;
Lamareille, F.; Mellier, Y.; Merluzzi, P.; Ripepi, V.;
Rizzo, D.; The VIMOS VLT deep survey. The
evolution of galaxy clustering to z = 2 from first
epoch observations; A&A 439, 877-885

Le Fevre, O.; Vettolani, G.; Garilli, B.; Tresse, L.;
Bottini, D.; Le Brun, V.; Maccagni, D.; Picat, J. P;
Scaramella, R.; Scodeggio, M.; Zanichelli, A,;
Adami, C.; Arnaboldi, M.; Arnouts, S.; Bardelli, S,;
Bolzonella, M.; Cappi, A.; Charlot, S.; Ciliegi, P;
Contini, T.; Foucaud, S.; Franzetti, P.; Gavignaud,
I.; Guzzo, L.; libert, O.; lovino, A.; McCracken,

H. J.; Marano, B.; Marinoni, C.; Mathez, G.;
Mazure, A.; Meneux, B.; Merighi, R.; Paltani, S.;
Pelld, R.; Pollo, A.; Pozzetti, L.; Radovich, M.;
Zamorani, G.; Zucca, E.; Bondi, M.; Bongiorno, A.;
Busarello, G.; Lamareille, F.; Mellier, Y.; Merluzzi,
P.; Ripepi, V.; Rizzo, D.; The VIMOS VLT deep
survey. First epoch VVDS-deep survey: 11564
spectra with 17.5 < 1,5 < 24, and the redshift
distribution over 0 < z < 5; A&A 439, 845-862

Lebzelter, T.; Wood, P. R.; Long period variables in
47 Tuc: direct evidence for lost mass; A&A 441,
11171127

Lecavelier Des Etangs, A.; Nitschelm, C.; Olsen,

E. H.; Vidal-Madjar, A.; Ferlet, R.; A photo-
metric survey of stars with circumstellar material;
A&A 439, 571-574

Lee, H.; Skillman, E. D.; Venn, K. A,; Investigating the
Possible Anomaly between Nebular and Stellar
Oxygen Abundances in the Dwarf Irregular Galaxy
WLM; Apd 620, 223-237

Lehnert, M. D.; Forster Schreiber, N. M.; Bremer, M.
N.; Deep Very Large Telescope V-Band Imaging of
the Field of a z =10 Candidate Galaxy: Below the
Lyman Limit?; ApJ 624, 80-84

Leipski, C.; Haas, M.; Meusinger, H.; Siebenmorgen,
R.; Chini, R.; Scheyda, C. M.; Albrecht, M.; Wilkes,
B. J.; Huchra, J. P;; Ott, S.; Cesarsky, C.; Cutri, R.;
The ISO-2MASS AGN survey: on the type-1
sources; A&A 440, L5-L.8

Leisy, P;; Corradi, R. L. M.; Magrini, L.; Greimel, R.;
Mampaso, A.; Dennefeld, M.; Planetary nebulae
in the dwarf galaxy NGC 6822: Detection of new
candidates; A&A 436, 437-442

Lennon, D. J.; Lee, J.-K.; Dufton, P. L.; Ryans, R. S. |.;
A Be star with a low nitrogen abundance in
the SMC cluster NGC 330; A&A 438, 265-271

Levan, A.; Nugent, P.; Fruchter, A.; Burud, |.; Branch,
D.; Rhoads, J.; Castro-Tirado, A.; Gorosabel, J.;
Ceron, J. M. C.; Thorsett, S. E.; Kouveliotou, C;
Golenetskii, S.; Fynbo, J.; Garnavich, P.; Holland,
S.; Hjorth, J.; Maller, P.; Pian, E.; Tanvir, N.;
Ulanov, M.; Wijers, R.; Woosley, S.; GRB 020410:
A Gamma-Ray Burst Afterglow Discovered by its
Supernova Light; ApJ 624, 880-888

Levan, A.; Patel, S.; Kouveliotou, C.; Fruchter, A,;
Rhoads, J.; Rol, E.; Ramirez-Ruiz, E.; Gorosabel,
J.; Hjorth, J.; Wijers, R.; Wood-Vasey, W. M.;
Bersier, D.; Castro-Tirado, A.; Fynbo, J.; Jensen,
B.; Pian, E.; Tanvir, N.; Thorsett, S.; Woosley, S.;
A Deep Search with the Hubble Space Telescope
for Late-Time Supernova Signatures in the Hosts
of XRF 011030 and XRF 020427; ApJ 622,
977-985

Levshakov, S. A.; Centurién, M.; Molaro, P,
D’Odorico, S.; VLT/UVES constraints on the cos-
mological variability of the fine-structure constant;
A&A 434, 827-838

Lidman, C.; Howell, D. A.; Folatelli, G.; Garavini, G.;
Nobili, S.; Aldering, G.; Amanullah, R.; Antilogus,
P.; Astier, P.; Blanc, G.; Burns, M. S.; Conley, A,;
Deustua, S. E.; Doi, M.; Ellis, R.; Fabbro, S;
Fadeyev, V.; Gibbons, R.; Goldhaber, G.; Goobar,
A.; Groom, D. E.; Hook, |.; Kashikawa, N.; Kim,

A. G.; Knop, R. A,; Lee, B. C.; Mendez, J.;
Morokuma, T.; Motohara, K.; Nugent, P. E.; Pain,
R.; Perlmutter, S.; Prasad, V.; Quimby, R.;

Raux, J.; Regnault, N.; Ruiz-Lapuente, P.; Sainton,
G.; Schaefer, B. E.; Schahmaneche, K.; Smith, E.;
Spadafora, A. L.; Stanishev, V.; Walton, N. A,;
Wang, L.; Wood-Vasey, W. M.; Yasuda, N.; (The
Supernova Cosmology Project) Spectroscopic
confirmation of high-redshift supernovae with the
ESO VLT.; A&A 430, 843-851

Lintott, C. J.; Viti, S.; Rawlings, J. M. C.; Williams,

D. A,; Hartquist, T. W.; Caselli, P.; Zinchenko, I.;
Myers, P.; Molecular Abundance Ratios as a
Tracer of Accelerated Collapse in Regions of
High-Mass Star Formation; ApdJ 620, 795-799

Linz, H.; Stecklum, B.; Henning, T.; Hofner, P.;
Brandl, B.; The G9.62+0.19-F hot molecular core.
The infrared view on very young massive stars;
A&A 429, 903-921

Lipari, S.; Terlevich, R.; Zheng, W.; Garcia-Lorenzo,
B.; Sanchez, S. F.; Bergmann, M.; Infrared
mergers and infrared quasi-stellar objects with
galactic winds — Ill. Mrk 231: an exploding young
quasi-stellar object with composite outflow/broad
absorption lines (and multiple expanding super-
bubbles); MNRAS 360, 416-446

Lisker, T.; Heber, U.; Napiwotzki, R.; Christlieb, N.;
Han, Z.; Homeier, D.; Reimers, D.; Hot subdwarfs
from the ESO Supernova la Progenitor Survey. —
|. Atmospheric parameters and cool companions
of sdB stars; A&A 430, 223-243

Lodieu, N.; Scholz, R.-D.; McCaughrean, M. J.;
Ibata, R.; Irwin, M.; Zinnecker, H.; Spectroscopic
classification of red high proper motion objects in
the Southern Sky; A&A 440, 1061-1078

Lombardi, M.; Rosati, P.; Blakeslee, J. P.; Ettori, S.;
Demarco, R.; Ford, H. C.; lllingworth, G. D.;
Clampin, M.; Hartig, G. F.; Benitez, N.; Broad-
hurst, T. J.; Franx, M.; Jee, M. J.; Postman, M.;
White, R. L.; Hubble Space Telescope ACS Weak-
Lensing Analysis of the Galaxy Cluster
RDCS 1252.9-2927 at z = 1.24; ApJ 623, 42-56

Lépez, R.; Estalella, R.; Raga, A. C.; Riera, A,;
Reipurth, B.; Heathcote, S. R.; 3-D kinematics of
the HH 110 jet; A&A 432, 567-574

Lopez, S.; Reimers, D.; Gregg, M.I D.; Wisotzki, L.;
Wucknitz, O.; Guzman, A.; Metal Abundances in a
Damped Lya System along Two Lines of Sight at
z=0.93; ApJ 626, 767-775

Lopez-Valverde, M. A.; Lellouch, E.; Coustenis, A.;
Carbon monoxide fluorescence from Titan’s at-
mosphere; Icar 175, 503-521

Lorenz, R.; Mayer, P.; Drechsel, H.; The early-type
eclipsing binary V1331 Agl; MNRAS 360, 915-920

Lovis, C.; Mayor, M.; Bouchy, F.; Pepe, F.; Queloz, D.;
Santos, N. C.; Udry, S.; Benz, W.; Bertaux, J.-L.;
Mordasini, C.; Sivan, J.-P.; The HARPS search for
southern extra-solar planets. — Ill. Three Saturn-
mass planets around HD 93083, HD 101930 and
HD 102117; A&A 437, 1121-1126

Lucatello, S.; Tsangarides, S.; Beers, T. C.; Carretta,
E.; Gratton, R. G.; Ryan, S. G.; The Binary Fre-
quency Among Carbon-enhanced, s-Process-
rich, Metal-poor Stars; ApdJ 625, 825-832

Luna, G. J. M,; Costa, R. D. D.; Nebular abundances
of southern symbiotic stars; A&A 435, 1087-1097

Luz, D.; Civeit, T.; Courtin, R.; Lebreton, J.-P,;
Gautier, D.; Rannou, P.; Kaufer, A.; Witasse, O.;
Lara, L.; Ferri, F.; Characterization of zonal winds
in the stratosphere of Titan with UVES; Icar 179,
497-510

Lynn, B. B.; Keenan, F. P.; Dufton, P. L.; Rolleston,
W. R. J.; Smoker, J. V.; Ryans, R. S. |; Kilkenny,
D.; O’'Donoghue, D.; Hambly, N.; McGillivray, H. T.;
High-resolution spectroscopic observations of
post-asymptotic giant branch candidates from the
Edinburgh-Cape Survey; MNRAS 363, 911-917

Maas, T.; Van Winckel, H.; Lloyd Evans, T.; De-
pletion in post-AGB stars with a dusty disc. Il.;
A&A 429, 297-308

Maciel, W. J.; Lago, L. G.; Costa, R. D. D.; An esti-
mate of the time variation of the abundance
gradient from planetary nebulae. — Il. Comparison
with open clusters, cepheids and young objects;
A&A 433,127-135

ESO Annual Report 2005 93



Magain, P.; Letawe, G.; Courbin, F.; Jablonka, P.;
Jahnke, K.; Meylan, G.; Wisotzki, L.; Discovery
of a bright quasar without a massive host galaxy;
Nature 437, 381-384

Magrini, L.; Corradi, R. L. M.; Greimel, R.; Leisy, P;
Mampaso, A.; Perinotto, M.; Walsh, J. R.; Walton,
N. A; Zijlstra, A. A.; Minniti, D.; Mora, M.; The
Local Group Census: searching for planetary
nebulae in IC 1613, WLM and GR8; MNRAS 361,
517-524

Magrini, L.; Leisy, P.; Corradi, R. L. M.; Perinotto, M,;
Mampaso, A.; Vilchez, J. M.; The chemistry of
planetary nebulae and Hil regions in the dwarf
galaxies Sextans A and B from deep VLT spectra;
A&A 443,115-132

Maier, C.; Lilly, S. J.; Carollo, C. M.; Stockton, A,;
Brodwin, M.; Near-Infrared Spectroscopy of
0.4 < z< 1.0 CFRS Galaxies: Oxygen Abun-
dances, SFRs, and Dust; ApJ 634, 849-860

Mainieri, V.; Rosati, P.; Tozzi, P.; Bergeron, J.; Gilli,
R.; Hasinger, G.; Nonino, M.; Lehmann, |.;
Alexander, D. M.; ldzi, R.; Koekemoer, A. M.;
Norman, C.; Szokoly, G.; Zheng, W.; The Chandra
deep field South/GOODS survey. Optically faint
X-ray sources; A&A 437, 805-821

Malbet, F.; Lachaume, R.; Berger, J.-P.; Colavita,
M. M.; di Folco, E.; Eisner, J. A.; Lane, B. F,;
Millan-Gabet, R.; Ségransan, D.; Traub, W. A,;
New insights on the AU-scale circumstellar
structure of FU Orionis; A&A 437, 627-636

Manfroid, J.; Jehin, E.; Hutsemékers, D.; Cochran,
A.; Zucconi, J.-M.; Arpigny, C.; Schulz, R.; Stiwe,
J. A,; Isotopic abundance of nitrogen and carbon
in distant comets; A&A 432, L5-L.8

Manset, N.; Bastien, P.; Bertout, C.; Polarimetric
Variations of Binary Stars. — VI. Orbit-Induced
Variations in the Pre-Main-Sequence Binary AK
Scorpii; AJ 129, 480-491

Marchi, S.; Lazzarin, M.; Paolicchi, P.; Magrin, S.;
New V-type asteroids in near-Earth space;
Icar 175, 170-174

Marchis, F.; Hestroffer, D.; Descamps, P.; Berthier,
J.; Laver, C.; de Pater, |.; Mass and density
of Asteroid 121 Hermione from an analysis of its
companion orbit; Icar 178, 450-464

Marchis, F.; D., Pascal; Hestroffer, D.; Berthier, J.;
Discovery of the triple asteroidal system 87 Sylvia;
Nature 436, 822-824

Marconi, M.; Clementini, G.; A “Pulsational” Distance
Determination for the Large Magellanic Cloud;
AJ 129, 2257-2267

Marinoni, C.; Le Fevre, O.; Meneux, B.; lovino, A.;
Pollo, A.; llbert, O.; Zamorani, G.; Guzzo, L.;
Mazure, A.; Scaramella, R.; Cappi, A.;
McCracken, H. J.; Bottini, D.; Garilli, B.; Le Brun,
V.; Maccagni, D.; Picat, J. P.; Scodeggio, M.;
Tresse, L.; Vettolani, G.; Zanichelli, A.; Adami, C.;
Arnouts, S.; Bardelli, S.; Blaizot, J.; Bolzonella, M.;
Charlot, S.; Ciliegi, P.; Contini, T.; Foucaud, S.;
Franzetti, P.; Gavignaud, |.; Marano, B.; Mathez,
G.; Merighi, R.; Paltani, S.; Pelld, R.; Pozzetti, L.;
Radovich, M.; Zucca, E.; Bondi, M.; Bongiorno,
A.; Busarello, G.; Colombi, S.; Cucciati, O,;
Lamareille, F.; Mellier, Y.; Merluzzi, P.; Ripepi, V.;
Rizzo, D.; The VIMOS VLT Deep Survey. Evolution
of the non-linear galaxy bias up to z=1.5;
A&A 442, 801-825

Martin, S.; Martin-Pintado, J.; Mauersberger, R.;
Henkel, C.; Garcia-Burillo, S.; Sulfur Chemistry
and Isotopic Ratios in the Starburst Galaxy
NGC 253; ApJ 620, 210-216

94 ESO Annual Report 2005

Martinez-Delgado, D.; Butler, D. J.; Rix, H.-W.;
Franco, Y. I.; Pefarrubia, J.; Alfaro, E. J.; Dinescu,
D. I.; The Closest View of a Dwarf Galaxy:

New Evidence on the Nature of the Canis Major
Overdensity; ApJ 633, 205-209

Martin-Hernandez, N. L.; Schaerer, D.; Sauvage, M.;
High spatial resolution mid-infrared spectroscopy
of NGC 5253: The stellar content of the embed-
ded super-star cluster; A&A 429, 449-467

Martins, F.; Schaerer, D.; Hillier, D. J.; Meynadier, F.;
Heydari-Malayeri, M.; Walborn, N. R.; O stars with
weak winds: the Galactic case; A&A 441, 735-762

Masciadri, E.; Mundt, R.; Henning, Th.; Alvarez, C.;
Barrado y Navascués, D.; A Search for Hot
Massive Extrasolar Planets around Nearby Young
Stars with the Adaptive Optics System NACO;
ApJ 625, 1004-1018

Masetti, N.; Palazzi, E.; Pian, E.; Hunt, L.; Fynbo,

J. P. U,; Gorosabel, J.; Klose, S.; Benetti, S.;
Falomo, R.; Zeh, A.; Amati, L.; Andersen, M. |.;
Castro-Tirado, A. J.; Castro Ceron, J. M,;
Danziger, J.; Frontera, F.; Fruchter, A. S.; Greiner,
J.; Hjorth, J.; Jensen, B. L.; Kaper, L.; Kouveliotou,
C.; Levan, A.; Magazzu, A.; Maller, P.; Nicastro, L.;
Pedersen, H.; Tanvir, N. R.; Vreeswijk, P. M,;
Wijers, R. A. M. J.; van den Heuvel, E. P. J.; Late-
epoch optical and near-infrared observations

of the GRB 000911 afterglow and its host galaxy;
A&A 438, 841-853

Mason, E.; Della Valle, M.; Gilmozzi, R.; Lo Curto, G.;
Williams, R. E.; Early decline spectra of nova SMC
2001 and nova LMC 2002; A&A 435, 1031-1042

Mason, E.; Howell, S. B.; On the new short orbital
period cataclysmic variable Ha0242-2802;

A&A 439, 301-307

Matheson, T.; Blondin, S.; Foley, R. J.; Chornock, R.;
Filippenko, A. V.; Leibundgut, B.; Smith, R. C.;
Sollerman, J.; Spyromilio, J.; Kirshner, R. P,;
Clocchiatti, A.; Aguilera, C.; Barris, B.; Becker, A.
C.; Challis, P.; Covarrubias, R.; Garnavich, P.;
Hicken, M.; Jha, S.; Krisciunas, K.; Li, W.; Miceli,
A.; Miknaitis, G.; Prieto, J. L.; Rest, A.; Riess, A.
G.; Salvo, M. E.; Schmidt, B. P;; Stubbs, C. W.;
Suntzeff, N. B.; Tonry, J. L.; Spectroscopy of
High-Redshift Supernovae from the ESSENCE
Project: The First 2 Years; Ad 129, 2352-2375

Matsuura, M.; Zijlstra, A. A.; Gray, M. D.; Molster,

F. J.; Waters, L. B. F. M.; The symmetric dust
shell and the central star of the bipolar planetary
nebula NGC6537; MNRAS 363, 628-640

Matsuura, M.; Zijlstra, A. A.; Molster, F. J.; Waters,

L. B. F. M.; Nomura, H.; Sahai, R.; Hoare, M. G.;
The dark lane of the planetary nebula NGC 6302;
MNRAS 359, 383-400

Matsuura, M.; Zijlstra, A. A.; van Loon, J. T.;
Yamamura, |.; Markwick, A. J.; Whitelock, P. A,;
Woods, P. M.; Marshall, J. R.; Feast, M. W.;
Waters, L. B. F. M.; Three-micron spectra of
AGB stars and supergiants in nearby galaxies;
A&A 434, 691-706

Mattila, S.; Lundqvist, P.; Sollerman, J.; Kozma, C.;
Baron, E.; Fransson, C.; Leibundgut, B.; Nomoto,
K.; Early and late time VLT spectroscopy of
SN 2001el — progenitor constraints for a type la
supernova; A&A 443, 649-662

Mauron, N.; Kendall, T. R.; Gigoyan, K.; Cool carbon
stars in the halo. — II. A study of 25 new objects;
A&A 438, 867-874

Mayer, P.; Drechsel, H.; Lorenz, R.; Spectroscopic
and Photometric Analysis of the O-Type Binary
V1182 Aquilae: A Close Eclipsing System with a
Luminous Third Body; ApJS 161, 171-182

Mazzali, P. A.; Benetti, S.; Stehle, M.; Branch, D.;
Deng, J.; Maeda, K.; Nomoto, K.; Hamuy, M.;
High-velocity features in the spectra of the Type la
supernova SN 1999ee: a property of the ex-
plosion or evidence of circumstellar interaction?;
MNRAS 357, 200-206

Meaburn, J.; Boumis, P.; Lopez, J. A.; Harman, D. J.;
Bryce, M.; Redman, M. P.; Mavromatakis, F.; The
creation of the Helix planetary nebula (NGC 7293)
by multiple events; MNRAS 360, 963-973

Meech, K. J.; Ageorges, N.; A’'Hearn, M. F.; Arpigny,
C.; Ates, A.; Aycock, J.; Bagnulo, S.; Bailey, J.;
Barber, R.; Barrera, L.; Barrena, R.; Bauer, J. M.;
Belton, M. J. S.; Bensch, F.; Bhattacharya, B.;
Biver, N.; Blake, G.; Bockelée-Morvan, D.;
Boehnhardt, H.; Bonev, B. P.; Boney, T.; Buie,

M. W.; Burton, M. G.; Butner, H. M.; Cabanac, R.;
Campbell, R.; Campins, H.; Capria, M. T.; Carroll,
T.; Chaffee, F.; Charnley, S. B.; Cleis, R.; Coates,
A.; Cochran, A.; Colom, P.; Conrad, A.; Coulson,
|. M.; Crovisier, J.; deBuizer, J.; Dekany, R.; de
Léon, J.; Dello Russo, N.; Delsanti, A.; DiSanti, M,;
Drummond, J.; Dundon, L.; Etzel, P. B.; Farnham,
T. L.; Feldman, P.; Fernandez, Y. R.; Filipovic,

M. D.; Fisher, R. S.; Fitzsimmons, A.; Fong, D.;
Fugate, R.; Fujiwara, H.; Fujiyoshi, T.; Furusho, R.;
Fuse, T.; Gibb, E.; Groussin, O.; Gulkis, S.;
Gurwell, M.; Hadamcik, E.; Hainaut, O.; Harker, D.;
Harrington, D.; Harwit, M.; Hasegawa, S.;
Hergenrother, C. W.; Hirst, P.,; Hodapp, K.; Honda,
M.; Howell, E. S.; Hutsemékers, D.; lono, D.; Ip,
W.-H.; Jackson, W.; Jehin, E.; Jiang, Z. J.; Jones,
G. H.; Jones, P. A,; Kadono, T.; Kamath, U. W,;
Kéaufl, H. U.; Kasuga, T.; Kawakita, H.; Kelley, M.
S.; Kerber, F.; Kidger, M.; Kinoshita, D.; Knight,
M.; Lara, L.; Larson, S. M.; Lederer, S.; Lee, C.-F,;
Levasseur-Regourd, A. C.; Li, J. Y.; Li, Q.-S,;
Licandro, J.; Lin, Z.-Y.; Lisse, C. M.; LoCurto, G;
Lovell, A. J.; Lowry, S. C.; Lyke, J.; Lynch, D.; Ma,
J.; Magee-Sauer, K.; Maheswar, G.; Manfroid, J.;
Marco, O.; Martin, P.; Melnick, G.; Miller, S.;
Miyata, T.; Moriarty-Schieven, G. H.; Moskovitz,
N.; Mueller, B. E. A.; Mumma, M. J.; Muneer, S.;
Neufeld, D. A.; Ootsubo, T.; Osip, D.; Pandea, S.
K.; Pantin, E.; Paterno-Mahler, R.; Patten, B,;
Penprase, B. E.; Peck, A.; Petitpas, G.; Pinilla-
Alonso, N.; Pittichova, J.; Pompei, E.; Prabhu, T.
P.; Qi, C.; Rao, R.; Rauer, H.; Reitsema, H.;
Rodgers, S. D.; Rodriguez, P.; Ruane, R.; Ruch,
G.; Rujopakarn, W.; Sahu, D. K.; Sako, S.; Sakon,
|.; Samarasinha, N.; Sarkissian, J. M.; Saviane, |.;
Schirmer, M.; Schultz, P.; Schulz, R.; Seitzer, P;
Sekiguchi, T.; Selman, F.; Serra-Ricart, M.; Sharp,
R.; Snell, R. L.; Snodgrass, C.; Stallard, T;
Stecklein, G.; Sterken, C.; Stuwe, J. A,; Sugita, S.;
Sumner, M.; Suntzeff, N.; Swaters, R.; Takakuwa,
S.; Takato, N.; Thomas-Osip, J.; Thompson, E.;
Tokunaga, A. T.; Tozzi, G. P.;; Tran, H.; Troy, M,;
Trujillo, C.; Van Cleve, J.; Vasundhara, R.;
Vazquez, R.; Vilas, F.; Villanueva, G.; von Braun,
K.; Vora, P.; Wainscoat, R. J.; Walsh, K;
Watanabe, J.; Weaver, H. A.; Weaver, W.; Weiler,
M.; Weissman, P. R.; Welsh, W. F.; Wilner, D.;
Wolk, S.; Womack, M.; Wooden, D.; Woodney, L.
M.; Woodward, C.; Wu, Z.-Y.; Wu, J.-H.;
Yamashita, T.; Yang, B.; Yang, Y.-B.; Yokogawa,
S.; Zook, A. C.; Zauderer, A.; Zhao, X.; Zhou, X.;
Zucconi, J.-M.; Deep Impact: Observations from
a Worldwide Earth-Based Campaign; Sci 310,
265-269



Megier, A.; Krelowski, J.; Weselak, T.; Correlation
patterns between 11 diffuse interstellar bands and
ultraviolet extinction; MNRAS 358, 563-571

Melo, C. H. F,; de Laverny, P.; Santos, N. C,;
Israelian, G.; Randich, S.; Do Nascimento, J. D.,
Jr.; de Medeiros, J. R.; On the nature of lithium-
rich giant stars. Constraints from beryllium abun-
dances; A&A 439, 227-235

Méndez, R. H.; Thomas, D.; Saglia, R. P.; Maraston,
C.; Kudritzki, R. P.; Bender, R.; Oxygen and Neon
Abundances of Planetary Nebulae in the Elliptical
Galaxy NGC 4697; Apd 627, 767-781

Mengel, S.; Lehnert, M. D.; Thatte, N.; Genzel, R.;
Star-formation in NGC 4038/4039 from broad and
narrow band photometry: cluster destruction?;
A&A 443, 41-60

Mennickent, R. E.; Cidale, L.; Diaz, M.; Pietrzynski,
G.; Gieren, W.; Sabogal, B.; Revealing the nature
of double-periodic blue variables in the Magellanic
Clouds; MNRAS 357, 1219-1230

Merlin, F.; Barucci, M. A; Dotto, E.; de Bergh, C,;

Lo Curto, G.; Search for surface variations
on TNO 47171 and Centaur 32532; A&A 444,
977-982

Meylan, G.; Courbin, F,; Lidman, C.; Kneib, J.-P.;
Tacconi-Garman, L. E.; Confirmation of two ex-
tended objects along the line of sight to PKS
1830-211 with ESO-VLT adaptive optics imaging;
A&A 438, L37-L40

Meynadier, F.; Heydari-Malayeri, M.; Walborn, N. R.;
The LMC Hi region N 214C and its peculiar nebu-
lar blob; A&A 436, 117-126

Mieske, S.; Hilker, M.; Infante, L.; The distance to
Hydra and Centaurus from surface brightness
fluctuations: Consequences for the Great
Attractor model; A&A 438, 103-119

Mieske, S.; Infante, L.; Hilker, M.; Hertling, G.;
Blakeslee, J. P.; Benitez, N.; Ford, H.; Zekser, K.;
Discovery of two M 32 twins in Abell 1689;

A&A 430, L25-L.28

Mignoli, M.; Cimatti, A.; Zamorani, G.; Pozzetti, L.;
Daddi, E.; Renzini, A.; Broadhurst, T.; Cristiani, S.;
D’Odorico, S.; Fontana, A.; Giallongo, E.;
Gilmozzi, R.; Menci, N.; Saracco, P.; The K20
survey. — VII. The spectroscopic catalogue:
Spectral properties and evolution of the galaxy
population; A&A 437, 883-897

Minh, Y. C.; Kim, S.-J.; Pak, S.; Lee, S.; Irvine, W. M.;
Nyman, L.-A.; Molecular abundance variations
near our galactic center; NewA 10, 425-438

Minier, V.; Burton, M. G.; Hill, T.; Pestalozzi, M. R,;
Purcell, C. R.; Garay, G.; Walsh, A. J.; Longmore,
S.; Star-forming protoclusters associated with
methanol masers; A&A 429, 945-960

Mobasher, B.; Dickinson, M.; Ferguson, H. C.;
Giavalisco, M.; Wiklind, T.; Stark, D.; Ellis, R. S,;
Fall, S. M.; Grogin, N. A.; Moustakas, L. A.;
Panagia, N.; Sosey, M.; Stiavelli, M.; Bergeron, E.;
Casertano, S.; Ingraham, P.; Koekemoer, A.;
Labbé, I.; Livio, M.; Rodgers, B.; Scarlata, C.;
Vernet, J.; Renzini, A.; Rosati, P.; Kuntschner, H.;
Kimmel, M.; Walsh, J. R.; Chary, R.; Eisenhardt,
P.; Pirzkal, N.; Stern, D.; Evidence for a Mas-
sive Poststarburst Galaxy at z ~ 6.5; ApJ 635,
832-844

Monaco, L.; Bellazzini, M.; Bonifacio, P.; Ferraro,
F. R.; Marconi, G.; Pancino, E.; Sbordone, L.;
Zaggia, S.; The Ital-FLAMES survey of the
Sagittarius dwarf spheroidal galaxy. — I. Chemical
abundances of bright RGB stars; A&A 441,
141151

Monaco, L.; Bellazzini, M.; Ferraro, F. R.; Pancino, E.;
The central density cusp of the Sagittarius dwarf
spheroidal galaxy; MNRAS 356, 1396-1402

Monai, S.; Bonifacio, P.; Sbordone, L.; A search for
interstellar absorptions towards Sgr dSph;
A&A 433, 241-245

Monreal-lbero, A.; Roth, M. M.; Schonberner, D.;
Steffen, M.; Bohm, P.; Integral Field Spectroscopy
of Faint Halos of Planetary Nebulae; Apd 628,
L139-L142

Morales-Rueda, L.; Marsh, T. R.; Maxted, P. F. L.;
Nelemans, G.; Karl, C.; Napiwotzki, R.; Moran,
C. K. J.; Six detached white-dwarf close binaries;
MNRAS 359, 648-662

Mosser, B.; Bouchy, F.; Catala, C.; Michel, E.;
Samadi, R.; Thévenin, F.; Eggenberger, P.;
Sosnowska, D.; Moutou, C.; Baglin, A.; Seismol-
ogy and activity of the F type star HD 49933;
A&A 431, L13-L16

Mothé-Diniz, T.; Roig, F.; Carvano, J. M.; Reanalysis
of asteroid families structure through visible spec-
troscopy; Icar 174, 54-80

Moultaka, J.; Eckart, A.; Schodel, R.; Viehmann, T.;
Najarro, F.; VLT L-band mapping of the Galac-
tic center IRS 3-IRS 13 region. Evidence for new
Wolf-Rayet type stars; A&A 443, 163-173

Moutou, C.; Mayor, M.; Bouchy, F.; Lovis, C.; Pepe,
F.; Queloz, D.; Santos, N. C.; Udry, S.; Benz, W,;
Lo Curto, G.; Naef, D.; Ségransan, D.; Sivan, J.-P;
The HARPS search for southern extra-solar plan-
ets. — IV. Three close-in planets around HD 2638,
HD 27894 and HD 63454; A&A 439, 367-373

Mucciarelli, P.; Zampieri, L.; Falomo, R.; Turolla, R.;
Treves, A.; VLT Observations of the Ultraluminous
X-Ray Source NGC 1313 X-2; ApJ 633, L101-L104

Mugrauer, M.; Neuhauser, R.; GI86B: a white dwarf
orbits an exoplanet host star; MNRAS 361,
L15-119

Mugrauer, M.; Neuhéuser, R.; Seifahrt, A.; Mazeh, T,
Guenther, E.; Four new wide binaries among exo-
planet host stars; A&A 440, 1051-1060

Muiller, T. G.; Sekiguchi, T.; Kaasalainen, M.; Abe, M.;
Hasegawa, S.; Thermal infrared observations
of the Hayabusa spacecraft target asteroid 25143
ltokawa; A&A 443, 347-355

Mullis, C. R.; Rosati, P.; Lamer, G.; Bohringer, H.;
Schwope, A.; Schuecker, P.; Fassbender, R;
Discovery of an X-Ray-luminous Galaxy Cluster at
z=1.4; ApJ 623, L85-1.88

Munari, U.; Henden, A,; Vallenari, A.; Bond, H. E,;
Corradi, R. L. M.; Crause, L.; Desidera, S.; Giro,
E.; Marrese, P. M.; Ragaini, S.; Siviero, A.; Sordo,
R.; Starrfield, S.; Tomov, T.; Villanova, S.; Zwitter,
T.; Wagner, R. M.; On the distance, reddening and
progenitor of V838 Mon; A&A 434, 1107-1116

Nakos, Th.; Courbin, F.; Poels, J.; Libbrecht, C.;
Magain, P.; Surdej, J.; Manfroid, J.; Burud, |.;
Hjorth, J.; Germany, L.; Lidman, C.; Meylan, G.;
Pompei, E.; Pritchard, J.; Saviane, |.; Photo-
metric monitoring of the doubly imaged quasar
UM 673: possible evidence for chromatic micro-
lensing; A&A 441, 443-450

Nathues, A.; Mottola, S.; Kaasalainen, M.; Neukum,
G.; Spectral study of the Eunomia asteroid family;
Icar 175, 452-463

Nazé, Y.; Antokhin, I. |.; Sana, H.; Gosset, E.; Rauw,
G.; Optical spectroscopy of X-Mega targets —
V. The spectroscopic binary HD 93161 A and its
visual companion HD 93161 B; MNRAS 359,
688-698

Negueruela, |.; Clark, J. S.; Further Wolf-Rayet stars
in the starburst cluster Westerlund 1; A&A 436,
541-547

Neiner, C.; Hubert, A.-M.; Catala, C.; The Identifica-
tion of New Be Stars in GAUDI; ApJS 156,
237-243

Nelemans, G.; Napiwotzki, R.; Karl, C.; Marsh, T. R.;
Voss, B.; Roelofs, G.; Izzard, R. G.; Montgomery,
M.; Reerink, T.; Christlieb, N.; Reimers, D.; Bina-
ries discovered by the SPY project. - IV. Five
single-lined DA double white dwarfs; A&A 440,
1087-1095

Neuhauser, R.; Guenther, E. W.; Wuchterl, G.;
Mugrauer, M.; Bedalov, A.; Hauschildt, P. H.;
Evidence for a co-moving sub-stellar companion
of GQ Lup; A&A 435, L13-L16

Nielbock, M.; Chini, R.; Star formation in Sand-
qvist 187 and 188; A&A 434, 585-592

Nisini, B.; Antoniucci, S.; Giannini, T.; Lorenzetti, D.;
Probing the embedded YSOs of the R CrA region
through VLT-ISAAC spectroscopy; A&A 429,
543-557

Nisini, B.; Bacciotti, F.; Giannini, T.; Massi, F.; Eis-
16ffel, J.; Podio, L.; Ray, T. P.; A combined optical/
infrared spectral diagnostic analysis of the
HH1 jet; A&A 441,159-170

Nobili, S.; Amanullah, R.; Garavini, G.; Goobar, A.;
Lidman, C.; Stanishev, V.; Aldering, G.; Antilogus,
P.; Astier, P.; Burns, M. S.; Conley, A.; Deustua,
S. E.; Ellis, R.; Fabbro, S.; Fadeyeyv, V.; Folatelli, G.;
Gibbons, R.; Goldhaber, G.; Groom, D. E.; Hook,
I.; Howell, D. A.; Kim, A. G.; Knop, R. A.; Nugent,
P. E.; Pain, R.; Perimutter, S.; Quimby, R.; Raux,
J.; Regnault, N.; Ruiz-Lapuente, P.; Sainton, G.;
Schahmaneche, K.; Smith, E.; Spadafora, A. L.;
Thomas, R. C.; Wang, L.; The Supernova Cos-
mology Project; Restframe /-band Hubble
diagram for type la supernovae up to redshift
z ~ 0.5; A&A 437, 789-804

Noll, S.; Pierini, D.; Dust properties of UV bright gal-
axies at z ~ 2; A&A 444,137-155

Ogando, R. L. C.; Maia, M. A. G.; Chiappini, C.;
Pellegrini, P. S.; Schiavon, R. P.;; da Costa, L. N,;
Do Observed Metallicity Gradients of Early-Type
Galaxies Support a Hybrid Formation Scenario?;
ApdJ 632, L61-L64

Ohnaka, K.; Bergeat, J.; Driebe, T.; Graser, U.;
Hofmann, K.-H.; Kéhler, R.; Leinert, Ch.; Lopez,
B.; Malbet, F.; Morel, S.; Paresce, F.; Perrin, G.;
Preibisch, Th.; Richichi, A.; Schertl, D.; Scholler,
M.; Sol, H.; Weigelt, G.; Wittkowski, M.; Mid-
infra-red interferometry of the Mira variable RR
Sco with the VLTI MIDI instrument; A&A 429,
1057-1067

Olsen, L. F.; Benoist, C.; da Costa, L.; Hansen, L.;
Jorgensen, H. E.; Multi-object spectroscopy of
low redshift EIS clusters. — Ill. Properties of opti-
cally selected clusters; A&A 435, 781-798

Olsen, L. F.; Zucca, E.; Bardelli, S.; Benoist, C.;
da Costa, L.; Jergensen, H. E.; Biviano, A,;
Ramella, M.; New spectroscopic confirmations of
high-redshift galaxy clusters; A&A 442, 841-849

ESO Annual Report 2005 95



Origlia, L.; Valenti, E.; Rich, R. M.; Ferraro, F. R.;
Near-infrared photometry and spectroscopy of
NGC 6539 and UKS 1: two intermediate metallic-
ity bulge globular clusters; MNRAS 363, 897-904

O’Toole, S. J.; Jordan, S.; Friedrich, S.; Heber, U,;
Discovery of magnetic fields in hot subdwarfs;
A&A 437, 227-234

Palla, F.; Randich, S.; Flaccomio, E.; Pallavicini, R.;
Age Spreads in Star-forming Regions: The
Lithium Test in the Orion Nebula Cluster; ApJ 626,
L49-1L52

Panagia, N.; Fall, S. M.; Mobasher, B.; Dickinson, M.;
Ferguson, H. C.; Giavalisco, M.; Stern, D.; Wiklind,
T.; Direct Evidence for an Early Reionization of the
Universe?; ApJd 633, L1-L4

Pasquali, A.; Larsen, S.; Ferreras, |.; Gnedin, O. Y,;
Malhotra, S.; Rhoads, J. E.; Pirzkal, N.; Walsh,

J. R.; Discovery of a Solitary Dwarf Galaxy in the
APPLES Survey; AJ 129, 148-159

Pasquini, L.; Bonifacio, P.; Molaro, P.; Francois, P.;
Spite, F.; Gratton, R. G.; Carretta, E.; Wolff, B.;
Liin NGC 6752 and the formation of globular clus-
ters; A&A 441, 549-553

Pastorello, A.; Baron, E.; Branch, D.; Zampieri, L.;
Turatto, M.; Ramina, M.; Benetti, S.; Cappellaro,
E.; Salvo, M.; Patat, F.; Piemonte, A.; Sollerman,
J.; Leibundgut, B.; Altavilla, G.; SN 1998A: explo-
sion of a blue supergiant; MNRAS 360, 950-962

Paunzen, E.; Netopil, M,; lliey, I. K.; Maitzen, H. M.;
Claret, A.; Pintado, O. I.; CCD photometric search
for peculiar stars in open clusters. — VI. NGC 1502,
NGC 3105, Stock 16, NGC 6268, NGC 7235 and
NGC 7510; A&A 443, 157s-162

Pedersen, K.; Eliasdéttir, A.; Hjorth, J.; Starling, R.;
Castro Ceroén, J. M.; Fynbo, J. P. U.; Gorosabel,
J.; Jakobsson, P.; Sollerman, J.; Watson, D.;

The Host Galaxy Cluster of the Short Gamma-Ray
Burst GRB 050509B; ApJ 634, L17-L20

Peimbert, A.; Peimbert, M.; Ruiz, M. T.; Chemical
Composition of Two Hil Regions in
NGC 6822 Based on VLT Spectroscopy; ApdJ 634,
1056-1066

Pereira, C. B.; Smith, V. V.; Cunha, K.; High-resolu-
tion spectroscopic observations of the D'-type
symbiotic stars HD 330036 and AS 201; A&A 429,
993-998

Péroux, C.; Dessauges-Zavadsky, M.; D’Odorico, S.;
Sun Kim, T.; McMahon, R. G.; A homogeneous
sample of sub-damped Lyman o systems —

lIl. Total gas mass Q| ¢, @t z> 2; MNRAS 363,
479-495

Petitclerc, N.; Wesemael, F.; Kruk, J. W.; Chayer, P;
Billeres, M.; FUSE Observations of DB White
Dwarfs; ApJ 624, 317-330

Phan-Bao, N.; Martin, E. L.; Reylé, C.; Forveille, T.;
Lim, J.; Discovery of a widely separated binary
system of very low mass stars; A&A 439, L19-L22

Pietrzynski, G.; Ulaczyk, K.; Gieren, W.; Bresolin, F.;
Kudritzki, R. P.; A survey for OB associations
in the Sculptor Group spiral galaxy NGC 7793;
A&A 440, 783-789

Pilyugin, L. S.; On the relationship between auroral
and nebular oxygen line intensities in spectra of
Hi regions; A&A 436, L1-L4

96 ESO Annual Report 2005

Piotto, G.; Villanova, S.; Bedin, L. R.; Gratton, R.;
Cassisi, S.; Momany, Y.; Recio-Blanco, A.;
Lucatello, S.; Anderson, J.; King, I. R.; Pietrinferni,
A.; Carraro, G.; Metallicities on the Double Main
Sequence of o Centauri Imply Large Helium En-
hancement; Apd 621, 777-784

Pizzella, A.; Corsini, E. M.; Dalla Bonta, E.; Sarzi, M.;
Coccato, L.; Bertola, F.; On the Relation between
Circular Velocity and Central Velocity Disper-
sion in High and Low Surface Brightness Galax-
ies; Apd 631, 785-791

Pogodin, M. A.; Franco, G. A. P.;; Lopes, D. F;
Spectroscopic behaviour of the unusual Ae star
HD 190073; A&A 438, 239-250

Pollo, A.; Meneux, B.; Guzzo, L.; Le Fevre, O.;
Blaizot, J.; Cappi, A.; lovino, A.; Marinoni, C.;
McCracken, H. J.; Bottini, D.; Garilli, B.; Le Brun,
V.; Maccagni, D.; Picat, J. P.; Scaramella, R.;
Scodeggio, M.; Tresse, L.; Vettolani, G.; Zanichelli,
A.; Adami, C.; Arnaboldi, M.; Arnouts, S.; Bardelli,
S.; Bolzonella, M.; Charlot, S.; Ciliegi, P.; Contini,
T.; Foucaud, S.; Franzetti, P.; Gavignaud, |.; llbert,
O.; Marano, B.; Mathez, G.; Mazure, A.; Merighi,
R.; Paltani, S.; Pello, R.; Pozzetti, L.; Radovich, M.;
Zamorani, G.; Zucca, E.; Bondi, M.; Bongiorno, A.;
Busarello, G.; Gregorini, L.; Lamareille, F.; Mellier,
Y.; Merluzzi, P.; Ripepi, V.; Rizzo, D.; The VIMOS
VLT deep survey. Computing the two point cor-
relation statistics and associated uncertainties;
A&A 439, 887-900

Pont, F.; Bouchy, F.; Melo, C.; Santos, N. C.; Mayor,
M.; Queloz, D.; Udry, S.; Doppler follow-up of
OGLE planetary transit candidates in Carina;

A&A 438, 1123-1140

Pont, F.; Melo, C. H. F.; Bouchy, F.; Udry, S.; Queloz,
D.; Mayor, M.; Santos, N. C.; A planet-sized tran-
siting star around OGLE-TR-122. Accurate mass
and radius near the hydrogen-burning limit;

A&A 433, L21-L24

Pontoppidan, K. M.; Dullemond, C. P.; Projection
of circumstellar disks on their environments;
A&A 435, 595-610

Pontoppidan, K. M.; Dullemond, C. P.; van Dishoeck,
E. F,; Blake, G. A.; Boogert, A. C. A.; Evans, N. J.,
II; Kessler-Silacci, J. E.; Lahuis, F.; Ices in
the Edge-on Disk CRBR 2422.8-3423: Spitzer
Spectroscopy and Monte Carlo Radiative Transfer
Modeling; ApJ 622, 463-481

Poretti, E.; Alonso, R.; Amado, P. J.; Belmonte, J. A,;
Garrido, R.; Martin-Ruiz, S.; Uytterhoeven, K,;
Catala, C.; Lebreton, Y.; Michel, E.; Suarez, J. C.;
Aerts, C.; Creevey, O.; Goupil, M. J.; Mantegazza,
L.; Mathias, P.; Rainer, M.; Weiss, W. W.; Prepar-
ing the COROT Space Mission: New Variable
Stars in the Galactic Anticenter Direction; Ad 129,
2461-2468

Pracy, M. B.; Couch, W. J.; Blake, C.; Bekki, K,;
Harrison, C.; Colless, M.; Kuntschner, H.; de
Propris, R.; Spatially resolved spectroscopy of the
E+A galaxies in the z = 0.32 cluster AC 114;
MNRAS 359, 1421-1432

Prieto, M. A.; Maciejewski, W.; Reunanen, J.; Feed-
ing the Monster: The Nucleus of NGC 1097 at
Subarcsecond Scales in the Infrared with the Very
Large Telescope; AJ 130, 1472-1481

Prieto, M. A.; Marco, O.; Gallimore, J.; Morphology
of the coronal-line region in active galactic nuclei;
MNRAS 364, L28-L32

Pugliese, G.; Maller, P.; Gorosabel, J.; Jensen, B. L,;
Fynbo, J. P. U,; Hjorth, J.; Jergensen, S. F;
Monard, B.; Vinter, C.; The red optical afterglow of
GRB 030725; A&A 439, 527-532

Puzia, T. H.; Kissler-Patig, M.; Thomas, D.; Maraston,
C.; Saglia, R. P.; Bender, R.; Goudfrooij, P,;
Hempel, M.; VLT spectroscopy of globular cluster
systems. — Il. Spectroscopic ages, metallicities,
and [o/Fe] ratios of globular clusters in early-type
galaxies; A&A 439, 997-1011

Rampazzo, R.; Annibali, F.; Bressan, A.; Longhetti,
M.; Padoan, F.; Zeilinger, W. W.; Nearby early-
type galaxies with ionized gas. - I. Line-strength
indices of the underlying stellar population;

A&A 4383, 497-513

Rampazzo, R.; Plana, H.; Amram, P.; Bagarotto, S.;
Boulesteix, J.; Rosado, M.; Two-dimensional warm
gas kinematics in interacting galaxy systems;
MNRAS 356, 1177-1190

Ratzka, T.; Kéhler, R.; Leinert, Ch.; A multiplicity
survey of the p Ophiuchi molecular clouds;

A&A 437, 611-626

Rau, A.; Salvato, M.; Greiner, J.; The host of
GRB/XRF 030528 — an actively star forming
galaxy at z=0.782; A&A 444, 425-430

Rauch, M.; Becker, G. D.; Viel, M.; Sargent, W. L. W.;
Smette, A.; Simcoe, R. A.; Barlow, T. A.; Haehnelt,
M. G.; Expansion and Collapse in the Cosmic Web;
ApdJ 632, 58-80

Rauw, G.; Crowther, P. A.; de Becker, M.; Gosset, E.;
Nazé, Y.; Sana, H.; van der Hucht, K. A.; Vreux,
J.-M.; Williams, P. M.; The spectrum of the very
massive binary system WR 20a (WN6ha + WN6ha):
Fundamental parameters and wind interactions;
A&A 433, 985-998

Reda, F. M.; Forbes, D. A.; Hau, G. K. T.; The fun-
damental plane of isolated early-type galaxies;
MNRAS 360, 693-702

Reimers, D.; Janknecht, E.; Fechner, C.; Agafonova,
I. 1.; Levshakov, S. A.; Lopez, S.; HE 0141-3932:

A bright QSO with an unusual emission line spec-
trum and associated absorption; A&A 435, 17-27

Reiners, A.; Hinsch, M.; Hempel, M.; Schmitt, J. H.
M. M.; Strong latitudinal shear in the shallow con-
vection zone of a rapidly rotating A-star; A&A 430,
L17-L20

Rejkuba, M.; Greggio, L.; Harris, W. E.; Harris,

G. L.H.; Peng, E. W.; Deep ACS Imaging of
the Halo of NGC 5128: Reaching the Horizontal
Branch; ApJ 631, 262-279

Rekola, R.; Richer, M. G.; McCall, Marshall L.;
Valtonen, M. J.; Kotilainen, J. K.; Flynn, C.; Dis-
tance to NGC 2583 based on the planetary nebula
luminosity function; MNRAS 361, 330-336

Rembold, S. B.; Pastoriza, M. G.; Bruzual, G.; The
elliptical galaxy NGC 720: An unequal-mass gal-
axy merger remnant; A&A 436, 57-65

Resmi, L.; Ishwara-Chandra, C. H.; Castro-Tirado,
A. J.; Bhattacharya, D.; Rao, A. P.; Bremer, M,;
Pandey, S. B.; Sahu, D. K;; Bhatt, B. C.; Sagar, R.;
Anupama, G. C.; Subramaniam, A.; Lundgren, A.;
Gorosabel, J.; Guziy, S.; de Ugarte Postigo, A,;
Castro Cerdn, J. M.; Wiklind, T.; Radio, millimeter
and optical monitoring of GRB 030329 afterglow:
constraining the double jet model; A&A 440,
477-485



Reyniers, M.; Cuypers, J.; The evolutionary status of
the bright high-latitude supergiant HD 190390;
A&A 432, 595-608

Richichi, A.; Percheron, I.; First results from the ESO
VLTI calibrators program; A&A 434, 1201-1209

Richichi, A.; Percheron, |.; Khristoforova, M.;
CHARM2: An updated Catalog of High Angular
Resolution Measurements; A&A 431, 773-777

Richichi, A.; Roccatagliata, V.; Aldebaran’s angular
diameter: How well do we know it?; A&A 433,
305-312

Richter, P.; Ledoux, C.; Petitjean, P.; Bergeron, J.;
The sub-damped Ly o system toward
HE 0001-2340: galaxy formation at z~ 2;

A&A 440, 819-829

Richter, P.; Westmeier, T.; Brins, C.; Low-column
density gas clumps in the halo of the Milky Way;
A&A 442, 1L49-1.52

Richtler, T.; Dirsch, B.; Larsen, S.; Hilker, M.; Infante,
L.; The globular cluster system of NGC 1399. —

IV. Some noteworthy objects; A&A 439, 533-538

Rigopoulou, D.; Vacca, W. D.; Berta, S;
Franceschini, A.; Aussel, H.; FORS spectroscopy
of galaxies in the Hubble Deep Field-South;

A&A 440, 61-66

Roelofs, G. H. A.; Groot, P. J.; Marsh, T. R.; Steeghs,
D, Barros, S. C. C.; Nelemans, G.; SDSS
J124058.03-015919.2: a new AM CVn star with a
37-min orbital period; MNRAS 361, 487-494

Rol, E.; Wijers, R. A. M. J.; Kouveliotou,C.; Kaper, L.;
Kaneko, Y.; How Special Are Dark Gamma-Ray
Bursts: A Diagnostic Tool; Apd 624, 868-879

Rollinde, E.; Srianand, R.; Theuns, T.; Petitjean, P.;
Chand, H.; The density structure around quasars
from optical depth statistics; MNRAS 361,
1015-1029

Romaniello, M.; Primas, F.; Mottini, M.;
Groenewegen, M.; Bono, G.; Frangois, P;; The
influence of chemical composition on the prop-
erties of Cepheid stars. — |. Period-Luminosity
relation vs. iron abundance; A&A 429, L37-L40

Romaniello, M.; Patat, F.; Panagia, N.; Sparks, W. B,;
Gilmozzi, R.; Spyromilio, J.; Very Large Telescope
FORS1 Imaging Polarimetry of M83 (NGC 5236). —
|. Search for Light Echoes from Historical Super-
novae; Apd 629, 250-258

Rousselot, P.; Petit, J.-M.; Poulet, F.; Sergeev, A,;
Photometric study of Centaur (60558) 2000 EC98
and trans-neptunian object (656637) 2002 UX25 at
different phase angles; Icar 176, 478-491

Ruiterkamp, R.; Cox, N. L. J.; Spaans, M.; Kaper, L.;
Foing, B. H.; Salama, F.; Ehrenfreund, P.;

PAH charge state distribution and DIB carriers:
Implications from the line of sight toward
HD 147889; A&A 432, 515-529

Russeil, D.; Adami, C.; Amram, P.; Le Coarer, E,;
Georgelin, Y. M.; Marcelin, M.; Parker, Q.; A deep
Ho survey of the Milky Way. — VI. The / = 332°
area; A&A 429, 497-507

Sabbadin, F.; Benetti, S.; Cappellaro, E.; Ragazzoni,
R.; Turatto, M.; The 3-D shaping of NGC 6741:

A massive, fast-evolving Planetary Nebula at the
recombination-reionization edge; A&A 436, 549-
567

Safi-Harb, S.; Dubner, G.; Petre, R.; Holt, S. S;
Durouchoux, P.; Chandra Spatially Resolved Spec-
troscopic Study and Multiwavelength Imaging
of the Supernova Remnant 3C 397 (G41.1-0.3);
ApJ 618, 321-338

Samurovic, S.; Danziger, I. J.; Dark matter in early-
type galaxies: dynamical modelling of IC 1459,
IC 3370, NGC 3379 and NGC 4105; MNRAS 363,
769-800

Sana, H.; Antokhina, E.; Royer, P.; Manfroid, J.;
Gosset, E.; Rauw, G.; Vreux, J.-M.; The massive
binary CPD — 41°7742. — II. Optical light curve and
X-ray observations; A&A 441, 213-229

Sanchez, S. F.; Becker, T.; Garcia-Lorenzo, B.; Benn,
C. R.; Christensen, L.; Kelz, A.; Jahnke, K.; Roth,
M. M.; The merging/AGN connection. — Il. loni-
zation of the circumnuclear regions; A&A 429,
L21-L24

Santos, N. C.; Israelian, G.; Mayor, M.; Bento, J. P.;
Almeida, P. C.; Sousa, S. G.; Ecuvillon, A.; Spec-
troscopic metallicities for planet-host stars:
Extending the samples; A&A 437, 1127-1133

Sawicki, M.; Stevenson, M.; Barrientos, L. F,;
Gladman, B.; Mallén-Ornelas, G.; van den Bergh,
S.; Properties of Extremely Red Objects in an
Overdense Region; Apd 627, 621-631

Sbarufatti, B.; Treves, A.; Falomo, R.; Heidt, J.;
Kotilainen, J.; Scarpa, R.; ESO Very Large Tele-
scope Optical Spectroscopy of BL Lacertae
Objects. — I. New Redshifts; AJ 129, 559-566

Sbordone, L.; Bonifacio, P.; Marconi, G.;
Buonanno, R.; Zaggia, S.; Family ties: Abun-
dances in Terzan 7, a Sgr dSph globular cluster;
A&A 437, 905-910

Sbordone, L.; Bonifacio, P.; Marconi, G.; Zaggia, S.;
Buonanno, R.; UVES observations of the Canis
Major overdensity; A&A 430, L13-L16

Schartmann, M.; Meisenheimer, K.; Camenzind, M,;
Wolf, S.; Henning, T.; Towards a physical model of
dust tori in Active Galactic Nuclei. Radiative
transfer calculations for a hydrostatic torus model;
A&A 437, 861-881

Schiminovich, D.; llbert, O.; Arnouts, S.; Milliard, B.;
Tresse, L.; Le Fevre, O.; Treyer, M.; Wyder, T. K;;
Budavari, T.; Zucca, E.; Zamorani, G.; Martin,
D. C.; Adami, C.; Arnaboldi, M.; Bardelli, S.;
Barlow, T.; Bianchi, L.; Bolzonella, M.; Bottini, D.;
Byun, Y.-I.; Cappi, A.; Contini, T.; Charlot, S;
Donas, J.; Forster, K.; Foucaud, S.; Franzetti, P;
Friedman, P. G.; Garilli, B.; Gavignaud, |.; Guzzo,
L.; Heckman, T. M.; Hoopes, C.; lovino, A,;
Jelinsky, P.; Le Brun, V,; Lee, Y.-W.; Maccagni, D.;
Madore, B. F.; Malina, R.; Marano, B.; Marinoni,
C.; McCracken, H. J.; Mazure, A.; Meneux, B.;
Morrissey, P.; Neff, S.; Paltani, S.; Pello, R.; Picat,
J. P;; Pollo, A.; Pozzetti, L.; Radovich, M.; Rich,
R. M.; Scaramella, R.; Scodeggio, M.; Seibert, M.;
Siegmund, O.; Small, T.; Szalay, A. S.; Vettolani,
G.; Welsh, B.; Xu, C. K.; Zanichelli, A.; The
GALEX-VVDS Measurement of the Evolution of
the Far-Ultraviolet Luminosity Density and the
Cosmic Star Formation Rate; Apd 619, L47-L50

Schmidtobreick, L.; Galli, L.; Whiting, A.; Tappert, C,;
Carver, A. J.; Spectroscopic Classification of
Cataclysmic Variable Candidates; PASP 117,
944-949

Schmidtobreick, L.; Tappert, C.; Bianchini, A.;
Mennickent, R. E.; Spectroscopic analysis of
tremendous-outburst-nova candidates; A&A 432,
199-205

Schodel, R.; Eckart, A.; Iserlohe, C.; Genzel, R.; Ott,
T.; A Black Hole in the Galactic Center Complex
IRS 13E7?; ApJ 625, L111-L114

Schéier, F. L.; Lindgvist, M.; Olofsson, H.; Properties
of detached shells around carbon stars. Evidence
of interacting winds; A&A 436, 633-646

Scholz, A.; Eisloffel, J.; Rotation and variability of
very low mass stars and brown dwarfs near € Ori;
A&A 429, 1007-1023

Scholz, R.-D.; Lo Curto, G.; Méndez, R. A,;
Hambaryan, V.; Costa, E.; Henry, T. J.; Schwope,
A. D.; Three active M dwarfs within 8 pc: L 449-1,
L 43-72, and LP 949-15; A&A 439, 1127-1130

Scholz, R.-D.; McCaughrean, M. J.; Zinnecker, H.;
Lodieu, N.; SSSPM J1102-3431: A probable new
young brown dwarf member of the TW Hydrae
Association; A&A 430, L49-152

Schoénberner, D.; Jacob, R.; Steffen, M.; Perinotto,
M.; Corradi, R. L. M.; Acker, A.; The evolution of
planetary nebulae. — Il. Circumstellar environment
and expansion properties; A&A 431, 963-978

Schtz, O.; Meeus, G.; Sterzik, M. F.; Mid-IR obser-
vations of circumstellar disks. - I. Pre-main se-
quence objects; A&A 431, 165-174

Schitz, O.; Meeus, G.; Sterzik, M. F.; Mid-IR obser-
vations of circumstellar disks. — II. Vega-type stars
and a post-main sequence object; A&A 431,
175182

Scodeggio, M.; Franzetti, P.; Garilli, B.; Zanichelli, A,;
Paltani, S.; Maccagni, D.; Bottini, D.; Le Brun, V.;
Contini, T.; Scaramella, R.; Adami, C.; Bardelli, S.;
Zucca, E.; Tresse, L.; libert, O.; Foucaud, S.;
lovino, A.; Merighi, R.; Zamorani, G.; Gavignaud,
I.; Rizzo, D.; McCracken, H. J.; Le Fevre, O;
Picat, J. P,; Vettolani, G.; Arnaboldi, M.; Arnouts,
S.; Bolzonella, M.; Cappi, A.; Charlot, S.; Ciliegi,
P.; Guzzo, L.; Marano, B.; Marinoni, C.; Mathez,
G.; Mazure, A.; Meneux, B.; Pello, R.; Pollo, A,;
Pozzetti, L.; Radovich, M.; The VVDS Data-
Reduction Pipeline: Introducing VIPGI, the VIMOS
Interactive Pipeline and Graphical Interface;
PASP 117, 1284-1295

Seifahrt, A.; Guenther, E.; Neuhauser, R.; The
dM4.5e star G124-62 and its binary L dwarf com-
panion DENIS-P J1441-0945. Common proper
motion, distance, age, and masses; A&A 440,
967-972

Selman, F. J.; Melnick, J.; The IMF of the field popu-
lation of 30 Doradus; A&A 443, 851-861

Serote Roos, M.; Lobo, C.; Durret, F.; lovino, A.;
Marquez, |.; The intermediate-redshift galaxy
cluster CL 0048-2942. Stellar populations;

A&A 429,101-114

Setiawan, J.; Rodmann, J.; da Silva, L.; Hatzes,

A. P.; Pasquini, L.; von der LUhe, O.; de Medeiros,
J. R.; Déllinger, M. P.; Girardi, L.; A substellar
companion around the intermediate-mass giant
star HD 11977; A&A 437, L31-L.34

Shkolnik, E.; Walker, G. A. H.; Bohlender, D. A.; Gu,
P.-G.; Kurster, M.; Hot Jupiters and Hot Spots:
The Short- and Long-Term Chromospheric Ac-
tivity on Stars with Giant Planets; ApJ 622,
1075-1090

Siegler, N.; Close, L. M.; Cruz, K. L.; Martin, E. L.;
Reid, I. N.; Discovery of Two Very Low Mass Bi-
naries: Final Results of an Adaptive Optics Survey
of Nearby M6.0-M7.5 Stars; ApJ 621, 1023-1032

Silva, D. R.; Massey, P.; De Gioia-Eastwood, K;
Henning, P. A.; The Distance and Metallicity of
the Newly Discovered, Nearby Irregular Galaxy
HIZSS 3; ApJ 623, 148-158

ESO Annual Report 2005 97



Silvotti, R.; Voss, B.; Bruni, |.; Koester, D.; Reimers,
D.; Napiwotzki, R.; Homeier, D.; Two new ZZ Ceti
pulsators from the HS and HE surveys; A&A 443,
195-199

Sluse, D.; Hutsemékers, D.; Lamy, H.; Cabanac, R.;
Quintana, H.; New optical polarization measure-
ments of quasi-stellar objects. The data; A&A 433,
757-764

Smith, K. W.; Balega, Y. Y.; Duschl, W. J.; Hofmann,
K.-H.; Lachaume, R.; Preibisch, T.; Schertl, D.;
Weigelt, G.; Close binary companions of the
HAeBe stars LkHa 198, Elias 1, HK Ori and V380
Ori; A&A 431, 307-319

Smith, N.; Gehrz, R. D.; Bipolar Symbiotic Planetary
Nebulae in the Thermal Infrared: M2-9, Mz 3, and
He 2-104; AJ 129, 969-978

Smith, N.; Stassun, K. G.; Bally, J.; Opening the
Treasure Chest: A Newborn Star Cluster Emerges
from Its Dust Pillar in Carina; AJ 129, 888-899

Smoker, J. V.; Keenan, F. P.; Thompson, H. M. A.;
Brlns, C.; Muller, E.; Lehner, N; Lee, J.-K,;
Hunter, |.; Can K observations of QSOs in the
line-of-sight to the Magellanic Bridge; A&A 443,
525-533

Snodgrass, C.; Fitzsimmons, A.; Lowry, S. C.; The
nuclei of comets 7P/Pons-Winnecke, 14P/Wolf
and 92P/Sanguin; A&A 444, 287-295

Solano, E.; Catala, C.; Garrido, R.; Poretti, E.; Janot-
Pacheco, E.; Gutiérrez, R.; Gonzélez, R.;
Mantegazza, L.; Neiner, C.; Fremat, Y.; Charpinet,
S.; Weiss, W.; Amado, P. J.; Rainer, M.; Tsymbal,
V.; Lyashko, D.; Ballereau, D.; Bouret, J. C.; Hua,
T.; Katz, D.; Lignieres, F.; LUftinger, T.; Mitter-
mayer, P.; Nesvacil, N.; Soubiran, C.; van't Veer-
Menneret, C.; Goupil, M. J.; Costa, V.; Rolland, A.;
Antonello, E.; Bossi, M.; Buzzoni, A.; Rodrigo, C.;
Aerts, C.; Butler, C. J.; Guenther, E.; Hatzes, A.;
GAUDI: A Preparatory Archive for the COROT
Mission; Ad 129, 547-553

Sollerman, J.; Cox, N.; Mattila, S.; Ehrenfreund, P;
Kaper, L.; Leibundgut, B.; Lundqyvist, P.;

Diffuse Interstellar Bands in NGC 1448; A&A 429,
559-567

Sollerman, J.; Ostlin, G.; Fynbo, J. P. U.; Hjorth, J.;
Fruchter, A.; Pedersen, K.; On the nature of near-
by GRB/SN host galaxies; NewA 11, 103-115

Sollima, A.; Ferraro, F. R.; Pancino, E.; Bellazzini, M.;
On the discrete nature of the red giant branch of
o Centauri; MNRAS 357, 265-274

Sollima, A.; Pancino, E.; Ferraro, F. R.; Bellazzini, M.;
Straniero, O.; Pasquini, L.; Metallicities, Rela-
tive Ages, and Kinematics of Stellar Populations in
o Centauri; ApJ 634, 332-343

Spite, M.; Cayrel, R.; Plez, B.; Hill, V.; Spite, F.;
Depagne, E.; Frangois, P.; Bonifacio, P.; Barbuy,
B.; Beers, T.; Andersen, J.; Molaro, P.; Nordstrom,
B.; Primas, F.; First stars VI — Abundances of
C, N, O, Li, and mixing in extremely metal-poor
giants. Galactic evolution of the light elements;
A&A 430, 655-668

Srianand, R.; Petitjean, P.; Ledoux, C.; Ferland, G.;
Shaw, G.; The VLT-UVES survey for molecular
hydrogen in high-redshift damped Lyman o
systems: physical conditions in the neutral gas;
MNRAS 362, 549-568

Stahl, O.; Weis, K.; Bomans, D. J.; Davidson, K.;
Gull, T. R.; Humphreys, R. M.; A spectroscopic
event of n Car viewed from different directions:
The data and first results; A&A 435, 303-312

Starling, R. L. C.; Wijers, R. A. M. J.; Hughes, M. A;;
Tanvir, N. R.; Vreeswijk, P. M.; Rol, E.; Sala-
manca, |.; Spectroscopy of the gamma-ray burst
GRB 021004: a structured jet ploughing through
a massive stellar wind; MNRAS 360, 305-313

98 ESO Annual Report 2005

Steiner, J. E.; Oliveira, A. S.; The gWR star HD 4516.
|. Observations and system parameters; A&A 444,
895-904

Sterzik, M. F.; Melo, C. H. F.; Tokovinin, A. A.;
van der Bliek, N.; HD 34700 is a T Tauri multiple
system; A&A 434, 671-676

Sterzik, M. F.; Pantin, E.; Hartung, M.; Huelamo, N.;
Kéaufl, H. U.; Kaufer, A.; Melo, C.; Nurnberger, D.;
Siebenmorgen, R.; Smette, A.; The cool
atmospheres of the binary brown dwarf € Indi B;
A&A 436, L39-142

Stetson, P. B.; Catelan, M.; Smith, H.A.; Homo-
geneous Photometry. — V. The Globular Cluster
NGC 4147; PASP 117, 1325-1361

Stolte, A.; Brandner, W.; Grebel, E. K.; Lenzen, R.;
Lagrange, A.-M.; The Arches Cluster: Evidence for
a Truncated Mass Function?; ApJ 628, L113-L117

Storm, J.; Gieren, W. P.; Fouqué, P.; Barnes, T. G., IlI;
Gomez, M.; The near-IR surface brightness
method applied to six Cepheids in the young LMC
cluster NGC 1866; A&A 440, 487-498

Strassmeier, K. G.; Rice, J. B.; Ritter, A.; Kiker, M.;
Hussain, G. A. J.; Hubrig, S.; Shobbrook, R.;
Spatially resolving the accretion shocks on the
rapidly-rotating MO T-Tauri star MN Lupi;

A&A 440, 1105-1118

Tacconi-Garman, L. E.; Sturm, E.; Lehnert, M.;

Lutz, D.; Davies, R. I.; Moorwood, A. F. M.; PAH
emission variations within the resolved starbursts
of NGC 253 and NGC 1808; A&A 432, 91-103

Tagliaferri, G.; Antonelli, L. A.; Chincarini, G.;
Fernandez-Soto, A.; Malesani, D.; Della Valle, M.;
D’Avanzo, P.; Grazian, A.; Testa, V.; Campana, S.;
Covino, S.; Fiore, F.; Stella, L.; Castro-Tirado,

A. J.; Gorosabel, J.; Burrows, D. N.; Capalbi, M.;
Cusumano, G.; Conciatore, M. L.; D’Elia, V;
Filliatre, P.; Fugazza, D.; Gehrels, N.; Goldoni, P,;
Guetta, D.; Guziy, S.; Held, E. V.; Hurley, K.; Israel,
G. L.; Jelinek, M.; Lazzati, D.; Lépez-Echarri, A,;
Melandri, A.; Mirabel, I. F.; Moles, M.; Moretti, A.;
Mason, K. O.; Nousek, J.; Osborne, J.; Pellizza, L.
J.; Perna, R.; Piranomonte, S.; Piro, L.; de Ugarte
Postigo, A.; Romano, P.; GRB 050904 at redshift
6.3: observations of the oldest cosmic explosion
after the Big Bang; A&A 443, L1-L5

Teixeira, P. S.; Lada, C. J.; Alves, J. F.; From Dusty
Filaments to Cores to Stars: An Infrared Extinction
Study of Lupus 3; Apd 629, 276-287

Teodorescu, A. M.; Méndez, R. H.; Saglia, R. P;
Riffeser, A.; Kudritzki, R.-P.; Gerhard, O. E.;
Kleyna, J.; Planetary Nebulae and Stellar
Kinematics in the Flattened Elliptical Galaxy
NGC 1344; ApJ 635, 290-304

Terrell, D.; Munari, U.; Zwitter, T.; Wolf, G.; Observa
tional studies of early-type binary stars: MP Cen-
tauri; MNRAS 360, 583-586

Testor, G.; Lemaire, J. L.; Field, D.; Callejo, G.; N88:
The physical properties of a compact star-forming
region and its neighbourhood in the SMC.

—II. Hand H, near infrared emission; A&A 434,
497-506

Thévenin, F.; Kervella, P.; Pichon, B.; Morel, P.;

di Folco, E.; Lebreton, Y.; VLTI/VINCI diameter
constraints on the evolutionary status of 8 Eri,
& Hya, n Boo; A&A 436, 253-262

Thi, W.-F.; Bik, A.; Detection of steam in the circum-
stellar disk around a massive Young Stellar Ob-
ject; A&A 438, 557-570

Thi, W.-F.; van Dalen, B.; Bik, A.; Waters, L. B. F. M;
Evidence for a hot dust-free inner disk around
51 Oph; A&A 430, L61-L64

Torniainen, |.; Tornikoski, M.; Terasranta, H.; Aller,
M. F.; Aller, H. D.; Long term variability of giga-
hertz-peaked spectrum sources and candidates;
A&A 435, 839-856

Tran, K.-V. H.; van Dokkum, P.; Franx, M.; lllingworth,
G. D.; Kelson, D. D.; Forster Schreiber, N. M.;
Spectroscopic Confirmation of Multiple Red
Galaxy-Galaxy Mergers in MS 1054-03 (z = 0.83);
ApJ 627, L25-1L.28

Treister, E.; Castander, F. J.; Maccarone, T. J.;
Gawiser, E.; Coppi, P. S.; Urry, C. M.; Maza, J.;
Herrera, D.; Gonzalez, V.; Montoya, C.; Pineda, P.;
The Calan-Yale Deep Extragalactic Research
(CYDER) Survey: Optical Properties and Deep
Spectroscopy of Serendipitous X-Ray Sources;
ApdJ 621, 104-122

Trundle, C.; Lennon, D. J.; Understanding B-type
supergiants in the low metallicity environment of
the SMC Il; A&A 434, 677-689

Tsarevsky, G.; de Freitas Pacheco, J.A.; Kardasheyv,
N.; de Laverny, P.; Thévenin, F.; Slee, O. B.;
Stathakis, R. A.; Barsukova, E.; Goransky, V.;
Komberg, B.; A search for very active stars in the
Galaxy. First results; A&A 438, 949-955

Urbaneja, M. A.; Herrero, A.; Bresolin, F.; Kudritzki,
R.-P.; Gieren, W.; Puls, J.; Przybilla, N.; Najarro, F.;
Pietrzynski, G.; On the a-Element Abundance
Gradients in the Disk of the Sculptor Spiral Galaxy
NGC 300; Apd 622, 862-877

Uytterhoeven, K.; Briquet, M.; Aerts, C.; Telting, J. H,;
Harmanec, P.; Lefever, K.; Cuypers, J.; Disentan-
gling component spectra of ¥ Scorpii, a spectro-
scopic binary with a pulsating primary. — Il. Inter-
pretation of the line-profile variability; A&A 432,
955-967

Uytterhoeven, K.; Harmanec, P.; Telting, J. H.;
Aerts, C.; The orbit of the close spectroscopic bi-
nary € Lup and the intrinsic variability of its early
B-type components; A&A 440, 249-260

Valdés, J. R.; Berta, S.; Bressan, A.; Franceschini, A.;
Rigopoulou, D.; Rodighiero, G.; NIR spectroscopy
of luminous infrared galaxies and the hydrogen
recombination photon deficit; A&A 434, 149-161

Valenti, E.; Origlia, L.; Ferraro, F. R.; Near-infrared
photometry of four metal-rich bulge globular
clusters: NGC 6304, 6569, 6637 and 6638;
MNRAS 361, 272-282

van Boekel, R.; Min, M.; Waters, L. B. F. M.; de Koter,
A.; Dominik, C.; van den Ancker, M. E.; Bouwman,
J.; A 10 um spectroscopic survey of Herbig Ae
star disks: Grain growth and crystallization;
A&A 437, 189-208

van Breukelen, C.; Jarvis, M. J.; Venemans, B. P,;
The luminosity function of Lya emitters at
2.3 < z< 4.6 from integral-field spectroscopy;
MNRAS 359, 895-905

van Broekhuizen, F. A.; Pontoppidan, K. M.; Fraser,
H. J.; van Dishoeck, E. F.; A 3=5 pm VLT spectro-
scopic survey of embedded young low mass stars
—II. Solid OCN~; A&A 441, 249-260

van den Ancker, M. E.; Mid-infrared imaging of a
young bipolar nebula in the S287 molecular cloud;
A&A 442, L57-1L60

van der Wel, A.; Franx, M.; van Dokkum, P. G.; Rix,
H.-W.; lllingworth, G. D.; Rosati, P.; Mass-to-Light
Ratios of Field Early-Type Galaxies at z ~ 1 from
Ultradeep Spectroscopy: Evidence for Mass-
dependent Evolution; ApJ 631, 145-162

van Genderen, A. M.; Sterken, C.; A photometric
study of 11 massive stars in the Magellanic Clouds;
AN 326, 725-730



van Loon, J. Th.; Cioni, M.-R. L.; Zijlstra, A. A.; Loup,
C.; An empirical formula for the mass-loss rates
of dust-enshrouded red supergiants and oxygen-
rich Asymptotic Giant Branch stars; A&A 438,
273-289

van Loon, J. T.; Marshall, J. R.; Zijlstra, A. A.; Dust-
enshrouded giants in clusters in the Magellanic
Clouds; A&A 442, 597-613

van Loon, Jacco Th.; Oliveira, J. M.; Wood, P. R.;
Zijlstra, A. A.; Sloan, G. C.; Matsuura, M.;
Whitelock, P. A.; Groenewegen, M. A. T.;
Blommaert, J. A. D. L.; Cioni, M.-R. L.; Hony, S,;
Loup, C.; Waters, L. B. F. M.; ESO-VLT and
Spitzer spectroscopy of IRAS05328-6827: a
massive young stellar object in the Large Magel-
lanic Cloud; MNRAS 364, L71-L75

Vanzella, E.; Cristiani, S.; Dickinson, M.; Kuntschner,
H.; Moustakas, L. A.; Nonino, M.; Rosati, P.;
Stern, D.; Cesarsky, C.; Ettori, S.; Ferguson, H. C.;
Fosbury, R. A. E.; Giavalisco, M.; Haase, J.;
Renzini, A.; Rettura, A.; Serra, P.; The Goods
Team; The Great Observatories Origins Deep
Survey. VLT/FORS2 spectroscopy in the GOODS-
South Field; A&A 434, 53-65

Venemans, B. P;; Réttgering, H. J. A,; Miley, G. K;;
Kurk, J. D.; de Breuck, C.; Overzier, R. A;
van Breugel, W. J. M,; Carilli, C. L.; Ford, H.;
Heckman, T.; Pentericci, L.; McCarthy, P.;
Properties of Lyo emitters around the radio galaxy
MRC 0316-257; A&A 431, 793-812

Verdoes Kleijn, G. A.; de Zeeuw, P. T.; A dichotomy
in the orientation of dust and radio jets in nearby
low-power radio galaxies; A&A 435, 43-64

Viehmann, T.; Eckart, A.; Schodel, R.; Moultaka, J.;
Straubmeier, C.; Pott, J.-U.; L- and M-band imag-
ing observations of the Galactic Center region;
A&A 433, 117-125

Villar-Martin, M.; Tadhunter, C.; Morganti, R.; Holt, J.;
The giant star forming halo associated with the
radio galaxy PKS 1932-46; MNRAS 359, L5-L9

Vivas, A. K.; Zinn, R.; Gallart, C.; VLT Spectroscopy
of RR Lyrae Stars in the Sagittarius Tidal Stream;
AJ 129, 189-200

Wachter, S.; Wellhouse, J. W.; Patel, S. K.; Smale,
A. P.; Alves, J. F.; Bouchet, P.; Chandra HRC
Localization of the Low-Mass X-Ray Binaries
X1624-490 and X1702-429: The Infrared Counter-
parts; ApJ 621, 393-397

Wade, G. A.; Drouin, D.; Bagnulo, S.; Landstreet,
J. D.; Mason, E.; Silvester, J.; Alecian, E.; B6hm,
T.; Bouret, J.-C.; Catala, C.; Donati, J.-F.;
Discovery of the pre-main sequence progenitors
of the magnetic Ap/Bp stars?; A&A 442, L31-L34

Walcher, C. J.; van der Marel, R. P.; McLaughlin, D.;
Rix, H.-W.; Boker, T.; Haring, N.; Ho, L. C.; Sarzi,
M.; Shields, J. C.; Masses of Star Clusters in
the Nuclei of Bulgeless Spiral Galaxies; ApdJ 618,
237-246

Weatherley, S. J.; Warren, S. J.; Moller, P.;; Fall, S. M.;
Fynbo, J. U.; Croom, S. M.; The first detection
of [Om] emission from high-redshift damped
Lyman-o galaxies; MNRAS 358, 985-997

Weidinger, M.; Maller, P.; Fynbo, J. P. U.; Thomsen, B,;
The extended Lyman-o emission surrounding the
z = 3.04 radio-quiet QS01205-30: Primordial
infalling gas illuminated by the quasar?; A&A 436,
825-835

Weis, K.; Stahl, O.; Bomans, D. J.; Davidson, K.;
Gull, T. R.; Humphreys, R. M.; VLT UVES Obser-
vations of the Balmer Line Variations of n Carinae
during the 2003 Spectroscopic Event; AJ 129,
1694-1699

Westra, E.; Jones, D. Heath; Lidman, C. E.; Athreya,
R. M.; Meisenheimer, K.; Wolf, C.; Szeifert, T.;
Pompei, E.; Vanzi, L.; The Wide Field Imager
Lyman-Alpha Search (WFILAS) for galaxies
at redshift ~ 5.7. — I. A spatially compact Lyo
emitting galaxy at redshift 5.721; A&A 430,
L21-L24

Whelan, E. T.; Ray, T. P.; Bacciotti, F.; Natta, A.; Testi,
L.; Randich, S.; A resolved outflow of matter from
a brown dwarf; Nature 435, 652-654

White, S. D. M.; Clowe, D. |.; Simard, L.; Rudnick, G.;
de Lucia, G.; Aragén-Salamanca, A.; Bender, R.;
Best, P.; Bremer, M.; Charlot, S.; Dalcanton, J.;
Dantel, M.; Desai, V.; Fort, B.; Halliday, C.;
Jablonka, P.; Kauffmann, G.; Mellier, Y.; Milvang-
Jensen, B.; Pelld, R.; Poggianti, B.; Poirier, S.;
Rottgering, H.; Saglia, R.; Schneider, P.; Zaritsky,
D.; EDisCS - the ESO distant cluster sur-
vey. Sample definition and optical photometry;
A&A 444, 365-379

Willemsen, P. G.; Hilker, M.; Kayser, A.; Bailer-dJones,
C. A. L,; Analysis of medium resolution spectra by
automated methods — Application to M 55 and
o Centauri; A&A 436, 379-390

Willis, J. P.; Courbin, F.; A deep, narrow J-band
search for protogalactic Lya emission at redshifts
z ~ 9; MNRAS 357, 1348-1356

Willis, J. P.; Hewett, P. C.; Warren, S. J.; The dis-
covery of two new galaxy-galaxy lenses from
the Sloan Digital Sky Survey; MNRAS 363,
1369-1375

Willis, J. P.;; Pacaud, F.; Valtchanov, |.; Pierre, M.;
Ponman, T.; Read, A.; Andreon, S.; Altieri, B.;
Quintana, H.; Dos Santos, S.; Birkinshaw, M.;
Bremer, M.; Duc, P.-A.; Galaz, G.; Gosset, E.;
Jones, L.; Surdej, J.; The XMM Large-Scale Struc-
ture survey: an initial sample of galaxy groups
and clusters to a redshift z < 0.6; MNRAS 363,
675-691

Wolter, U.; Schmitt, J. H. M. M.; Localizing plages
on BO Mic. Rapid variability and rotational
modulation of stellar Ca H&K core emission; A&A
435, L21-L24

Wolter, U.; Schmitt, J. H. M. M.; van Wyk, F.; Doppler
imaging of Speedy Mic using the VLT. Fast
spot evolution on a young K-dwarf star; A&A 435,
261-273

Woods, P. M.; Nyman, L.—A.; Schdier, F. L.; Zijlstra,
A. A,; Millar, T. J.; Olofsson, H.; Molecules in bi-
polar proto-planetary nebulae; A&A 429, 977-992

Wouterloot, J. G. A,; Brand, J.; Henkel, C.; The inter-
stellar C'®0/C'70 ratio in the solar neighbourhood:
The p Ophiuchus cloud; A&A 430, 549-560

Yan, H.; Dickinson, M.; Stern, D.; Eisenhardt, P. R. M,;
Chary, R.-R.; Giavalisco, M.; Ferguson, H. C,;
Casertano, S.; Conselice, C. J.; Papovich, C,;
Reach, W. T.; Grogin, N.; Moustakas, L. A.; Ouchi,
M.; Rest-Frame Ultraviolet-to-Optical Properties
of Galaxies at z~ 6 and z ~ 5 in the Hubble Ultra
Deep Field: From Hubble to Spitzer; ApJ 634,
109-127

Yong, D.; Grundahl, F.; Nissen, P. E.; Jensen, H. R;
Lambert, D. L.; Abundances in giant stars of the
globular cluster NGC 6752; A&A 438, 875-888

Young, K. E.; Harvey, P. M.; Brooke, T. Y.; Chapman,
N.; Kauffmann, J.; Bertoldi, F.; Lai, S.-P.; Alcala,
J.; Bourke, T. L.; Spiesman, W.; Allen, L. E.; Blake,
G. A,; Evans, N. J., II; Koerner, D. W.; Mundy,

L. G.; Myers, P. C,; Padgett, D. L.; Salinas, A,;
Sargent, A. |.; Stapelfeldt, K. R.; Teuben, P;
van Dishoeck, E. F.; Wahhaj, Z.; The Spitzer c2d
Survey of Large, Nearby, Interstellar Clouds. —

|. Chamaeleon Il Observed with MIPS; ApJ 628,
283-297

Young, P. R.; Berrington, K. A.; Lobel, A.; Fevil lines
in the spectrum of RR Telescopii; A&A 432,
665-670

Yushchenko, A.; Gopka, V.; Kim Chulhee; Musaey, F.;
Kang, Y. W.; Kovtyukh, V.; Soubiran, C.; The
chemical composition of § Scuti; MNRAS 359,
865-873

Zackrisson, E.; Bergvall, N.; Ostlin, G.; The stellar
populations of the bluest low surface brightness
galaxies; A&A 435, 29-41

Zamanov, R. K.; Bode, M. F.; Tomov, N. A,; Porter,
J. M.; Emission line variability of RS Ophiuchi;
MNRAS 363, L26-L.30

Zampieri, L.; Mucciarelli, P.; Pastorello, A.; Turatto, M,;
Cappellaro, E.; Benetti, S.; Simultaneous
XMM-Newton and ESO VLT observations
of supernova 1995N: probing the wind-ejecta
interaction; MNRAS 364, 1419-1428

Zanichelli, A.; Garilli, B.; Scodeggio, M.; Franzetti, P.;
Rizzo, D.; Maccagni, D.; Merighi, R.; Picat, J. P;
Le Févre, O.; Foucaud, S.; Bottini, D.; Le Brun, V.;
Scaramella, R.; Tresse, L.; Vettolani, G.; Adami,
C.; Arnaboldi, M.; Arnouts, S.; Bardelli, S.;
Bolzonella, M.; Cappi, A.; Charlot, S.; Ciliegi, P;
Contini, T.; Gavignaud, |.; Guzzo, L.; llbert, O,;
lovino, A.; McCracken, H. J.; Marano, B.;
Marinoni, C.; Mathez, G.; Mazure, A.; Meneux, B.;
Paltani, S.; Pelld, R.; Pollo, A.; Pozzetti, L.;
Radovich, M.; Zamorani, G.; Zucca, E.; The VIMOS
Integral Field Unit: Data-Reduction Methods and
Quality Assessment; PASP 117, 1271-1283

Zickgraf, F.-J.; Krautter, J.; Reffert, S.; Alcala, J. M.;
Muijica, R.; Covino, E.; Sterzik, M. F.; Identification
of a complete sample of northern ROSAT All-Sky
Survey X-ray sources. — VIII. The late-type stellar
component; A&A 433, 151-171

Ziegler, B. L.; Thomas, D.; Béhm, A.; Bender, R,;
Fritz, A.; Maraston, C.; Kinematic and chemi-
cal evolution of early-type galaxies; A&A 433,
519-530

Zirm, A. W.; Overzier, R. A.; Miley, G. K.; Blakeslee,
J. P;; Clampin, M.; De Breuck, C.; Demarco, R.;
Ford, H. C.; Hartig, G. F.; Homeier, N.; lllingworth,
G. D.; Martel, A. R.; Rottgering, H. J. A.;
Venemans, B.; Ardila, D. R.; Bartko, F.; Benitez,
N.; Bouwens, R. J.; Bradley, L. D.; Broadhurst,

T. J.; Brown, R. A,; Burrows, C. J.; Cheng, E. S;
Cross, N. J. G.; Feldman, P. D.; Franx, M.;
Golimowski, D. A.; Goto, T.; Gronwall, C.; Holden,
B.; Infante, L.; Kimble, R. A.; Krist, J. E.; Lesser,
M. P.; Mei, S.; Menanteau, F.; Meurer, G. R;
Motta, V.; Postman, M.; Rosati, P.; Sirianni, M.;
Sparks, W. B.; Tran, H. D.; Tsvetanov, Z. |.; White,
R. L.; Zheng, W.; Feedback and Brightest Cluster
Galaxy Formation: ACS Observations of the Radio
Galaxy TN J1338-1942 at z = 4.1; ApJ 630, 68-81

Zuther, J.; Eckart, A.; Near infrared imaging
of the broad absorption line quasar
BAL QSO 0134+3253; A&A 443, 903-909

ESO Annual Report 2005 99



Additional peer-reviewed publications by ESO Scientists

Barbieri, C.; Marchi, S.; Migliorini, A.; Magrin, S.;
Skvarc, J.; Marzari, F.; Scholl, H.; Albrecht, R.;
A search of outer Trojans on ASTROVIRTEL
images; P&SS 53, 643-651

Poretti, E.; Suarez, J. C.; Niarchos, P. G.; Gazeas, K.
D.; Manimanis, V. N.; van Cauteren, P.; Lampens,
P.; Wils, P.; Alonso, R.; Amado, P. J.; Belmonte,
J. A,; Butterworth, N. D.; Martignoni, M.; Martin-
Ruiz, S.; Moskalik, P.; Robertson, C. W.; The
double-mode nature of the HADS star GSC
00144-03031 and the Petersen diagram of the
class; A&A 440, 1097-1104

Valyavin, G.; Bagnulo, S.; Monin, D.; Fabrika, S.; Lee,
B.-C.; Galazutdinov, G.; Wade, G. A.; Burlakova,
T.; Rotation period and magnetic field morphology
of the white dwarf WD 0009+501; A&A 439,
1099-1106

Ryabchikova, T.; Wade, G. A.; Auriere, M.; Bagnulo,
S.; Donati, J.-F.; Jeffers, S. V.; Johnson, N.;
Landstreet, J. D.; Lignieres, F.; Lueftinger, T.;
Marsden, S.; Mouillet, D.; Paletou, F.; Petit, P;
Reegen, P.; Silvester, J.; Strasser, S.; Toque, N.;
Rotational periods of four roAp stars; A&A 429,
L55-158

Momany, Y.; Held, E. V.; Saviane, |.; Bedin, L. R.;
Gullieuszik, M.; Clemens, M.; Rizzi, L.; Rich, M. R,;
Kuijken, K.; HST/ACS observations of the old and
metal-poor Sagittarius dwarf irregular galaxy;
A&A 439, 111127

King, I. R.; Bedin, L. R.; Piotto, G.; Cassisi, S.;
Anderson, J.; Color-Magnitude Diagrams and
Luminosity Functions Down to the Hydrogen-
Burning Limit. lll. A Preliminary Hubble Space
Telescope Study of NGC 6791; AJ 130, 626-634

Bedin, L. R.; Salaris, M.; Piotto, G.; King, I. R.;
Anderson, J.; Cassisi, S.; Momany, Y.; The White
Dwarf Cooling Sequence in NGC 6791; ApJ 624,
L45-148

Bedin, L. R.; Cassisi, S.; Castelli, F.; Piotto, G.;
Anderson, J.; Salaris, M.; Momany, Y.; Pietrinferni,
A.; Transforming observational data and
theoretical isochrones into the ACS/WFC Vega-
mag system; MNRAS 357, 1038-1048

Charpinet, S.; Fontaine, G.; Brassard, P.; Billeres, M.;
Green, E. M.; Chayer, P.; Structural parameters
of the hot pulsating B subdwarf Feige 48 from
asteroseismology; A&A 443, 251-269

Mitsumoto, M.; Jahanara, B.; Matsuda, T.; Oka, K;
Bisikalo, D. V,; Kilpio, E. Yu.; Boffin, H. M. J.;
Boyarchuk, A. A.; Kuznetsov, O. A.; Three-Dimen-
sional Gas-Dynamical Modeling of Changes in the
Flow Structure during the Transition from the
Quiescent to the Active State in Symbiotic Stars;
ARep 49, 884-891

Jahanara, B.; Mitsumoto, M.; Oka, K.; Matsuda, T.;
Hachisu, I.; Boffin, H. M. J.; Wind accretion in
binary stars. Il. Angular momentum loss; A&A 441,
589-595

Borissova, J.; lvanov, V. D.; Minniti, D.; Geisler, D.;
Stephens, A. W.; Discovery of new Milky Way
star cluster candidates in the 2MASS point source
catalog. lll. Follow-up observations of cluster
candidates in the Galactic Center region; A&A
435, 95-105

Ceccarelli, M. L.; Valotto, C.; Lambas, D. G.; Padilla,
N.; Giovanelli, R.; Haynes, M.; Galaxy Peculiar
Velocities and Infall onto Groups; ApJ 622,
853-861

100 ESO Annual Report 2005

Garcia-Lorenzo, B.; Sanchez, S. F.; Mediavilla, E.;
Gonzélez-Serrano, J. |.; Christensen, L.; Integral
Field Spectroscopy of the Central Regions
of 3C 120: Evidence of a Past Merging Event;

ApJ 621, 146-166

Roth, M. M.; Kelz, A.; Fechner, T.; Hahn, T.; Bauer,
S.-M.; Becker, T.; Béhm, P.; Christensen, L.;
Dionies, F.; Paschke, J.; Popow, E.; Wolter, D.;
Schmoll, J.; Laux, U.; Altmann, W.; PMAS: The
Potsdam Multi-Aperture Spectrophotometer. I.
Design, Manufacture, and Performance;

PASP 117, 620-642

Comeron, F.; Pasquali, A.; The ionizing star of the
North America and Pelican nebulae; A&A 430,
541-548

Comeron, F.; Pasquali, A.; Torra, J.; Is G84.0+0.8 a
high mass star formation site near the edge of the
Pelican nebula?; A&A 440, 163-169

Klamer, I. J.; Ekers, R. D.; Sadler, E. M.; Weiss, A.;
Hunstead, R. W.; De Breuck, C.; CO (1-0) and
CO (5-4) Observations of the Most Distant Known
Radio Galaxy at z=5.2; Apd 621, L1-L4

De Breuck, C.; Downes, D.; Neri, R.; van Breugel, W.;
Reuland, M.; Omont, A.; Ivison, R.; Detection
of two massive CO systems in 4C 41.17 at z= 3.8;
A&A 430, L1-L4

Pérez-Torres, M.-A.; De Breuck, C.; The extremely
asymmetric radio structure of the z = 3.1 radio
galaxy B3 J2330 + 3927; MNRAS 363, L41-145

Sumi, T.; Wozniak, P. R.; Eyer, L.; Dobrzycki, A.;
Udalski, A.; Szymanski, M. K.; Kubiak, M.;
Pietrzynski, G.; Soszynski, |.; Zebrun, K.;
Szewczyk, O.; Wyrzykowski, L.; Variability-
selected QSO candidates in OGLE-Il Galactic
bulge fields; MNRAS 356, 331-335

Hatzes, A. P.; Guenther, E. W.; Endl, M.; Cochran, W.
D.; Ddéllinger, M. P.; Bedalov, A.; A giant planet
around the massive giant star HD 13189;

A&A 437, 743-751

Lowrance, P. J.; Becklin, E. E.; Schneider, G.;
Kirkpatrick, J. D.; Weinberger, A. J.; Zuckerman,
B.; Dumas, C.; Beuzit, J.-L.; Plait, P.; Malumuth,
E.; Heap, S.; Terrile, R. J.; Hines, D. C.; An Infrared
Coronagraphic Survey for Substellar Companions;
AJ 130, 1845-1861

Miralles, J.-M.; Erben, T.; Hammerle, H.; Schneider,
P.; Freudling, W.; Pirzkal, N.; Fosbury, R. A. E.;
Cosmic Shear from STIS pure parallels. Il
Analysis of Cycle 9 pure parallels; A&A 432,
797-808

Stritzinger, M.; Suntzeff, N. B.; Hamuy, M.; Challis,
P.; Demarco, R.; Germany, L.; Soderberg, A. M.;
An Atlas of Spectrophotometric Landolt Standard
Stars; PASP 117, 810-822

Gilli, R.; Daddi, E.; Zamorani, G.; Tozzi, P.; Borgani,
S.; Bergeron, J.; Giacconi, R.; Hasinger, G;
Mainieri, V.; Norman, C.; Rosati, P.; Szokoly, G.;
Zheng, W.; The spatial clustering of X-ray selected
AGN and galaxies in the Chandra Deep Field
South and North; A&A 430, 811-825

Boden, A. F,; Torres, G.; Hummel, C. A.; Testing
Stellar Models with an Improved Physical Orbit for
12 Bootis; ApJ 627, 464-476

Britzen, S.; Krichbaum, T. P.; Strom, R. G.; Witzel, A,;
Muxlow, T. W. B.; Matveenko, L. |.; Campbell, R.
M.; Alef, W.; Hummel, C. A.; Zensus, A.; Large-
scale motion, oscillations and a possible halo
on the counter-jet side in 1803+784; A&A 444,
443-454

Harper, G. M.; Brown, A.; Bennett, P. D.; Baade, R,;
Walder, R.; Hummel, C. A.; VLA Observations of {
Aurigae: Confirmation of the Slow Acceleration
Wind Density Structure; Ad 129, 1018-1034IVAN

Ivanov, V. D.; Borissova, J.; Bresolin, F.; Pessev, P.;
Discovery of new Milky Way star cluster candi-
dates in the 2MASS point source catalog. IV.
Follow-up observations of cluster candidates in
the Galactic plane; A&A 435, 107-112

Ivanov, V. D.; Kurtev, R.; Borissova, J.; Red giant
branch stars as probes of stellar populations. II.
Properties of the newly discovered globular
cluster GLIMPSE-CO01; A&A 442, 195-200

Jorddn, A.; Coté, P.; Blakeslee, J. P.; Ferrarese, L.;
MclLaughlin, D. E.; Mei, S.; Peng, E. W.; Tonry, J.
L.; Merritt, D.; Milosavljevic, M.; Sarazin, C. L,;
Sivakoff, G. R.; West, M. J.; The ACS Virgo Cluster
Survey. X. Half-Light Radii of Globular Clusters in
Early-Type Galaxies: Environmental Dependencies
and a Standard Ruler for Distance Estimation; ApJ
634, 1002-1019

Mei, S.; Blakeslee, J. P.; Tonry, J. L.; Jordan, A.;
Peng, E. W.; Coté, P.; Ferrarese, L.; West, M. J,;
Merritt, D.; Milosavljevic, M.; The Advanced
Camera for Surveys Virgo Cluster Survey. V.
Surface Brightness Fluctuation Calibration for
Giant and Dwarf Early-Type Galaxies; ApJ 625,
121-129

Mei, S.; Blakeslee, J. P.; Tonry, J. L.; Jordan, A.;
Peng, E. W.; Coté, P.; Ferrarese, L.; Merritt, D.;
Milosavljevic, M.; West, M. J.; The ACS Virgo
Cluster Survey. IV. Data Reduction Procedures for
Surface Brightness Fluctuation Measurements
with the Advanced Camera for Surveys; ApJS
156, 113-125

Sivakoff, G. R.; Sarazin, C. L.; Jordan, A.; Luminous
X-Ray Flares from Low-Mass X-Ray Binary
Candidates in the Early-Type Galaxy NGC 4697;
ApdJ 624, L17-L20



Hasegan, M.; Jordan, A.; C6té, P.; Djorgovski, S. G.;
MclLaughlin, D. E.; Blakeslee, J. P.; Mei, S.; West,
M. J.; Peng, E. W,; Ferrarese, L.; Milosavljevic, M.;
Tonry, J. L.; Merritt, D.; The ACS Virgo Cluster
Survey. VII. Resolving the Connection between
Globular Clusters and Ultracompact Dwarf
Galaxies; Apd 627, 203-223

Temporin, S.; Staveley-Smith, L.; Kerber, F.;
Dynamics and star formation activity of CG
J1720-67.8 unveiled through integral field
spectroscopy and radio observations; MNRAS
356, 343-358

Hajduk, M.; Zijlstra, A. A.; Herwig, F.; van Hoof, P. A.
M.; Kerber, F.; Kimeswenger, S.; Pollacco, D. L.;
Evans, A.; Lopéz, J. A.; Bryce, M.; Eyres, S. P. S.;
Matsuura, M.; The Real-Time Stellar Evolution of
Sakurai’s Object; Sci 308, 231-233

Hardcastle, M. J.; Worrall, D. M.; Birkinshaw, M.;
Laing, R. A.; Bridle, A. H.; A Chandra observation
of the X-ray environment and jet of 3C 296;
MNRAS 358, 843-850s

Burkert, A.; Brodie, J.; Larsen, S.; Faint Fuzzies and
the Formation of Lenticular Galaxies; ApJ 628,
231-235

Mazzali, P. A.; Benetti, S.; Altavilla, G.; Blanc, G.;
Cappellaro, E.; Elias-Rosa, N.; Garavini, G.;
Goobar, A.; Harutyunyan, A.; Kotak, R.;
Leibundgut, B.; Lundqvist, P.; Mattila, S.; Mendez,
J.; Nobili, S.; Pain, R.; Pastorello, A.; Patat, F.;
Pignata, G.; Podsiadlowski, Ph.; Ruiz-Lapuente,
P.; Salvo, M.; Schmidt, B. P.; Sollerman, J.;
Stanisheyv, V.; Stehle, M.; Tout, C.; Turatto, M.;
Hillebrandt, W.; High-Velocity Features: A
Ubiquitous Property of Type la Supernovae;

ApJ 6283, L37-L40

Stritzinger, M.; Leibundgut, B.; Lower limits on the
Hubble constant from models of type la
supernovae; A&A 431, 423-431

Fransson, C.; Challis, P. M.; Chevalier, R. A.;
Filippenko, A. V.; Kirshner, R. P.; Kozma, C.;
Leonard, D. C.; Matheson, T.; Baron, E.;
Garnavich, P; Jha, S.; Leibundgut, B.; Lundqvist,
P.; Pun, C. S. J.; Wang, L.; Wheeler, J. C.; Hubble
Space Telescope and Ground-based Observa-
tions of SN 1993J and SN 1998S: CNO Proc-
essing in the Progenitors; Apd 622, 991-1007

Brough, S.; Collins, C. A,; Burke, D. J.; Lynam, P. D.;
Mann, R. G.; Environmental dependence of the
structure of brightest cluster galaxies; MNRAS
364, 1354-1362

Messineo, M.; Habing, H. J.; Menten, K. M.; Omont,
A.; Sjouwerman, L. O.; Bertoldi, F.; 86 GHz SiO
maser survey of late-type stars in the inner
Galaxy. Ill. Interstellar extinction and colours of
the SiO targets; A&A 435, 575-585

Mignani, R. P.; Pulone, L.; lannicola, G.; Pavlov, G.
G.; Townsley, L.; Kargaltsev, O. Y.; Search for the
elusive optical counterpart of PSR J0537-6910
with the HST Advanced Camera for Surveys; A&A
431, 659-665

Pellizza, L. J.; Mignani, R. P.; Grenier, |. A.; Mirabel, 1.
F.; On the local birth place of Geminga; A&A 435,
625-630

Hannikainen, D. C.; Rodriguez, J.; Vilhu, O.;
Hjalmarsdotter, L.; Zdziarski, A. A.; Belloni, T,;
Poutanen, J.; Wu, K.; Shaw, S. E.; Beckmann, V,;
Hunstead, R. W.; Pooley, G. G.; Westergaard, N.
J.; Mirabel, I. F.; Hakala, P.; Castro-Tirado, A.;
Durouchoux, Ph.; Characterizing a new class
of variability in GRS 1915+105 with simultaneous
INTEGRAL/RXTE observations; A&A 435,
995-1004

Liu, Q. Z.; Mirabel, I. F.; A catalogue of ultraluminous
X-ray sources in external galaxies; A&A 429,
1125-1129

Mereghetti, S.; Gotz, D.; Mirabel, I. F.; Hurley, K,;
INTEGRAL discovery of persistent hard X-ray
emission from the Soft Gamma-ray Repeater SGR
1806-20; A&A 433, L9-L12

Blay, P.; Ribd, M.; Negueruela, |.; Torrejon, J. M;
Reig, P.; Camero, A.; Mirabel, I. F.; Reglero, V.;
Further evidence for the presence of a neutron
star in 4U 2206+54. INTEGRAL and VLA observ-
ations; A&A 438, 963-972

del Santo, M.; Bazzano, A.; Zdziarski, A. A.; Smith,
D. M.; Bezayiff, N.; Farinelli, R.; de Cesare, G.;
Ubertini, P.; Bird, A. J.; Cadolle Bel, M.; Capitanio,
F.; Goldwurm, A.; Malizia, A.; Mirabel, I. F.;
Natalucci, L.; Winkler, C.; 1E 1740.7-2942:
Temporal and spectral evolution from INTEGRAL
and RXTE observations; A&A 433, 613-617

Monaco, P.; Maller, P.; Fynbo, J. P. U.; Weidinger, M.;
Ledoux, C.; Theuns, T.; Tracing large-scale struc-
ture at high redshift with Lyman-a emitters: the
effect of peculiar velocities; A&A 440, 799—
808PADO

Della Valle, M.; Panagia, N.; Padovani, P.;
Cappellaro, E.; Mannucci, F.; Turatto, M.; Why
Are Radio Galaxies Prolific Producers of Type la
Supernovae?; Apd 629, 750-756

Pasquini, L.; Galli, D.; Gratton, R. G.; Bonifacio, P.;
Randich, S.; Valle, G.; Early star formation in the
Galaxy from beryllium and oxygen abundances;
A&A 436, L57-L60

Villanova, S.; Carraro, G.; Bresolin, F.; Patat, F.; Metal
Abundances in Extremely Distant Galactic Old
Open Clusters. Il. Berkeley 22 and Berkeley 66;
AJ 130, 652-658

Riello, M.; Patat, F.; Extinction correction for Type la
supernova rates — . The model; MNRAS 362,
671-680

Patat, F.; Reflections on reflexions — I. Light echoes
in Type la supernovae; MNRAS 357, 1161-1177
Vladilo, G.; Péroux, C.; The dust obscuration bias in
damped Lyman o systems; A&A 444, 461-479

Bouché, N.; Lehnert, M. D.; Péroux, Céline; The
missing metal problem - I. How many metals are
in submillimetre galaxies?; MNRAS 364, 319-324

Pott, J.-U.; Eckart, A.; Krips, M.; Krichbaum, T. P.;
Britzen, S.; Alef, W.; Zensus, J. A.; Relativistic
jet motion in the core of the radio-loud quasar
J1101+7225; A&A 438, 785-792

Cowan, J.J.; Sneden, C.; Beers, T. C.; Lawler, J. E;
Simmerer, J.; Truran, J. W.; Primas, F.; Collier, J.;
Burles, S.; Hubble Space Telescope Observations
of Heavy Elements in Metal-Poor Galactic Halo
Stars; Apd 627, 238-250

Thomas, C. L.; Griest, K.; Popowski, P.; Cook, K. H.;
Drake, A. J.; Minniti, D.; Myer, D. G.; Alcock, C.;
Allsman, R. A.; Alves, D. R.; Axelrod, T. S.; Becker,
A. C.; Bennett, D. P.; Freeman, K. C.; Geha, M.;
Lehner, M. J.; Marshall, S. L.; Nelson, C. A;
Peterson, B. A.; Quinn, P. J.; Stubbs, C. W.;
Sutherland, W.; Vandehei, T.; Welch, D. L.;
Galactic Bulge Microlensing Events from the
MACHO Collaboration; ApJ 631, 906-934

Popowski, P.; Griest, K.; Thomas, C. L.; Cook, K. H.;
Bennett, D. P.; Becker, A. C.; Alves, D. R.; Minniti,
D.; Drake, A. J.; Alcock, C.; Allsman, R. A;;
Axelrod, T. S.; Freeman, K. C.; Geha, M.; Lehner,
M. J.; Marshall, S. L.; Nelson, C. A.; Peterson,
B. A.; Quinn, P. J.; Stubbs, C. W.; Sutherland, W.;
Vandehei, T.; Welch, D.; Microlensing Optical
Depth toward the Galactic Bulge Using Clump
Giants from the MACHO Survey; Apd 631,
879-905

Raimondo, G.; Cioni, M.-R. L.; Rejkuba, M.; Silva, D.
R.; Pulsation properties of C stars in the Small
Magellanic Cloud.; A&A 438, 521-532

Brown, T. M.; Ferguson, H. C.; Smith, Ed;
Guhathakurta, P.; Kimble, R. A.; Sweigart, A. V,;
Renzini, A.; Rich, R. M.; VandenBerg, D. A.; Stel-
lar Cluster Fiducial Sequences with the Advanced
Camera for Surveys; AJ 130, 1693-1706

Daddi, E.; Dickinson, M.; Chary, R.; Pope, A.;
Morrison, G.; Alexander, D. M.; Bauer, F. E.;
Brandt, W. N.; Giavalisco, M.; Ferguson, H.; Lee,
K.-S.; Lehmer, B. D.; Papovich, C.; Renzini, A.;
The Population of BzK-selected ULIRGs at z ~ 2;
ApdJ 631, L13-L16

Recio-Blanco, A.; Piotto, G.; de Angeli, F.; Cassisi,
S.; Riello, M.; Salaris, M.; Pietrinferni, A.; Zoccali,
M.; Aparicio, A.; A homogeneous set of globular
cluster relative distances and reddenings;
A&A 432, 851-859

ESO Annual Report 2005 101



Popesso, P.; Biviano, A.; Bdhringer, H.; Romaniello,
M.; Voges, W.; RASS-SDSS galaxy cluster survey.
IIl. Scaling relations of galaxy clusters; A&A 433,
431-445

Popesso, P.; Bohringer, H.; Romaniello, M.; Voges,
W.; RASS-SDSS galaxy cluster survey. Il. A unified
picture of the cluster luminosity function;

A&A 433, 415-429

Lehmer, B. D.; Brandt, W. N.; Alexander, D. M.;
Bauer, F. E.; Schneider, D. P.; Tozzi, P.; Bergeron,
J.; Garmire, G. P.; Giacconi, R.; Gilli, R.; Hasinger,
G.; Hornschemeier, A. E.; Koekemoer, A. M.;
Mainieri, V.; Miyaji, T.; Nonino, M.; Rosati, P.;
Silverman, J. D.; Szokoly, G.; Vignali, C.; The
Extended Chandra Deep Field-South Survey:
Chandra Point-Source Catalogs; ApJS 161,
21-40

Postman, M.; Franx, M.; Cross, N. J. G.; Holden, B.;
Ford, H. C.; lllingworth, G. D.; Goto, T.; Demarco,
R.; Rosati, P.; Blakeslee, J. P.; Tran, K.-V.; Benitez,
N.; Clampin, M.; Hartig, G. F.; Homeier, N.; Ardila,
D. R.; Bartko, F.; Bouwens, R. J.; Bradley, L. D,;
Broadhurst, T. J.; Brown, R. A.; Burrows, C. J.;
Cheng, E. S.; Feldman, P. D.; Golimowski, D. A.;
Gronwall, C.; Infante, L.; Kimble, R. A.; Krist, J. E.;
Lesser, M. P,; Martel, A. R.; Mei, S.; Menanteau,
F.; Meurer, G. R.; Miley, G. K.; Motta, V.; Sirianni,
M.; Sparks, W. B.; Tran, H. D.; Tsvetanov, Z. |.;
White, R. L.; Zheng, W.; The Morphology-Density
Relation in z ~ 1 Clusters; ApJ 623, 721-741

Jee, M. J.; White, R. L.; Benitez, N.; Ford, H. C.;
Blakeslee, J. P.; Rosati, P.; Demarco, R.;
lllingworth, G. D.; Weak-Lensing Analysis of the
z = 0.8 Cluster CL 01562-1357 with the Advanced
Camera for Surveys; ApJ 618, 46-67

Broadhurst, T.; Benitez, N.; Coe, D.; Sharon, K.;
Zekser, K.; White, R.; Ford, H.; Bouwens, R.;
Blakeslee, J.; Clampin, M.; Cross, N.; Franx, M.;
Frye, B.; Hartig, G.; lllingworth, G.; Infante, L.;
Menanteau, F.; Meurer, G.; Postman, M.; Ardila, D.
R.; Bartko, F.; Brown, R. A.; Burrows, C. J.;
Cheng, E. S.; Feldman, P. D.; Golimowski, D. A.;
Goto, T.; Gronwall, C.; Herranz, D.; Holden, B.;
Homeier, N.; Krist, J. E.; Lesser, M. P.; Martel, A.
R.; Miley, G. K.; Rosati, P.; Sirianni, M.; Sparks, W.
B.; Steindling, S.; Tran, H. D.; Tsvetanov, Z. |;
Zheng, W.; Strong-Lensing Analysis of A1689 from
Deep Advanced Camera Images; ApJ 621, 563-88

Krist, J. E.; Ardila, D. R.; Golimowski, D. A.; Clampin,
M.; Ford, H. C.; lllingworth, G. D.; Hartig, G. F;
Bartko, F.; Benitez, N.; Blakeslee, J. P.; Bouwens,
R. J.; Bradley, L. D.; Broadhurst, T. J.; Brown, R.
A.; Burrows, C. J.; Cheng, E. S.; Cross, N. J. G.;
Demarco, R.; Feldman, P. D.; Franx, M.; Goto, T.;
Gronwall, C.; Holden, B.; Homeier, N.; Infante, L.;
Kimble, R. A.; Lesser, M. P.; Martel, A. R.; Mei, S,;
Menanteau, F.; Meurer, G. R.; Miley, G. K.; Motta,
V.; Postman, M.; Rosati, P.; Sirianni, M.; Sparks,
W. B.; Tran, H. D.; Tsvetanov, Z. |.; White, R. L.;
Zheng, W.; Hubble Space Telescope Advanced
Camera for Surveys Coronagraphic Imaging of the
AU Microscopii Debris Disk; AJ 129, 1008-1017

102 ESO Annual Report 2005

O’Dowd, M.; Urry, C. M.; Scarpa, R.; Wayth, R. B.;
Webster, R. L.; H15617+656: The Birth of a BL
Lacertae Object?; ApJ 627, 125-133

Pfalzner, S.; Vogel, P.; Scharwéchter, J.; Olczak, C.;
Parameter study of star-disc encounters;

A&A 437, 967-976

Krips, M.; Eckart, A.; Neri, R.; Zuther, J.; Downes, D.;
Scharwdchter, J.; Molecular gas and continu-
um emission in 3C 48: evidence for two merger
nuclei?; A&A 439, 75-84

Vallenari, A.; Schmidtobreick, L.; Bomans, D. J.; The
star formation history of the LSB galaxy UGC
5889; A&A 435, 821-829

Wall, J. V.; Jackson, C. A.; Shaver, P. A.; Hook, |. M,;
Kellermann, K. I.; The Parkes quarter-Jansky flat-
spectrum sample. lll. Space density and evolution
of QSOs; A&A 434, 133-148

Kohler, K.; Gnedin, N. Y.; Miralda-Escudé, J.; Shaver,
P. A.; Redshifted 21 cm Emission from the Pre-
Reionization Era. Il. H Il Regions around Individual
Quasars; ApJ 633, 552-559

Siebenmorgen, R.; Haas, M.; Krlgel, E.; Schulz, B;
Discovery of 10 ym silicate emission in quasars.
Evidence of the AGN unification scheme;

A&A 436, L5-L.8

Haas, M.; Siebenmorgen, R.; Schulz, B.; Krugel, E,;
Chini, R.; Spitzer IRS spectroscopy of 3CR radio
galaxies and quasars: testing the unified
schemes; A&A 442, L39-143

Efstathiou, A.; Siebenmorgen, R.; ISO observations
and models of galaxies with hidden broad line
regions; A&A 439, 85-91

Fynbo, J. P. U.; Gorosabel, J.; Smette, A.; Fruchter,
A.; Hjorth, J.; Pedersen, K.; Levan, A.; Burud, |;
Sahu, K.; Vreeswijk, P. M.; Bergeron, E.;
Kouveliotou, C.; Tanvir, N.; Thorsett, S. E.; Wijers,
R. A. M. J,; Castro Ceron, J. M.; Castro-Tirado, A.;
Garnavich, P.; Holland, S. T.; Jakobsson, P.;
Meller, P.; Nugent, P.; Pian, E.; Rhoads, J.;
Thomsen, B.; Watson, D.; Woosley, S.; On the
Afterglow and Host Galaxy of GRB 021004: A
Comprehensive Study with the Hubble Space
Telescope; Apd 633, 317-327

Tokovinin, A.; Kiyaeva, O.; Sterzik, M.; Orlov, V.;
Rubinov, A.; Zhuchkov, R.; An old nearby
quadruple system Gliese 225.2; A&A 441,
695-699

van Boekel, R.; Dullemond, C. P.; Dominik, C.; Flaring
and self-shadowed disks around Herbig Ae stars:
simulations for 10 pm interferometers; A&A 441,
563-571

Ragazzoni, R.; Diolaiti, E.; Vernet, E.; Farinato, J.;
Marchetti, E.; Arcidiacono, C.; Arbitrarily Small
Pupils in Layer-Oriented Multi-Conjugate Adaptive
Optics; PASP 117, 860-869

Rhoads, J. E.; Panagia, N.; Windhorst, R. A,;
Malhotra, S.; Pirzkal, N.; Xu, C.; Strolger, L. G,;
Bergeron, L. E.; Daddi, E.; Ferguson, H.; Gardner,
J. P.; Gronwall, C.; Haiman, Z.; Koekemoer, A.;
Kimmel, M.; Moustakas, L. A.; Pasquali, A.;
Riess, A.; di Serego Alighieri, S.; Stiavelli, M.;
Tsvetanov, Z.; Vernet, J.; Walsh, J.; Yan, H.; A
Redshift z ~ 5.4 Lyo. Emitting Galaxy with Linear
Morphology in the GRAPES/Hubble Ultra Deep
Field; Apd 621, 582-586

Vicente, S. M.; Alves, J.; Size distribution of cir-
cumstellar disks in the Trapezium cluster;

A&A 441, 195-205

Smith, I. A; Tilanus, R. P. J.; Tanvir, N.; Wijers, R. A.
M. J.; Vreeswijk, P.; Rol, E.; Kouveliotou, C.;
SCUBA sub-millimeter observations of gamma-
ray bursts. lll. GRB 030329: the brightest sub-
millimeter afterglow to date; A&A 439, 981-986

Starling, R. L. C.; Vreeswijk, P. M.; Ellison, S. L.; Rol,
E.; Wiersema, K.; Levan, A. J.; Tanvir, N. R.;
Wijers, R. A. M. J.; Tadhunter, C.; Zaurin, J. R.;
Gonzalez Delgado, R. M.; Kouveliotou, C.; Gas
and dust properties in the afterglow spectra of
GRB 050730; A&A 442, L21-L24

Conselice, C. J.; Vreeswijk, P. M.; Fruchter, A. S,;
Levan, A.; Kouveliotou, C.; Fynbo, J. P. U.;
Gorosabel, J.; Tanvir, N. R.; Thorsett, S. E.;
Gamma-Ray Burst-Selected High-Redshift
Galaxies: Comparison to Field Galaxy Populations
to z~ 3; Apd 633, 29-40

Smith, I. A.; Tilanus, R. P. J.; Tanvir, N.; Barnard, V.
E.; Moriarty-Schieven, G. H.; Frail, D. A.; Wijers, R.
A. M. J.; Vreeswijk, P.; Rol, E.; Kouveliotou, C.;
SCUBA sub-millimeter observations of gamma-
ray bursts. IV. GRB 021004, 021211, 030115,
030226, 041006; A&A 439, 987-996

Corradi, R. L. M.; Magrini, L.; Greimel, R.; Irwin, M.;
Leisy, P.; Lennon, D. J.; Mampaso, A.; Perinotto,
M.; Pollacco, D. L.; Walsh, J. R.; Walton, N. A;
Zijlstra, A. A.; The Local Group Census: planetary
nebulae in the spheroidal galaxies NGC 147,

NGC 185 and NGC 205; A&A 431, 555-563

Pirzkal, N.; Sahu, K. C.; Burgasser, A.; Moustakas, L.
A.; Xu, C.; Malhotra, S.; Rhoads, J. E.; Koeke-
moer, A. M.; Nelan, E. P.; Windhorst, R. A.;
Panagia, N.; Gronwall, C.; Pasquali, A.; Walsh, J.
R.; Stars in the Hubble Ultra Deep Field; ApJ 622,
319-332

Megeath, S. T.; Wilson, T. L.; Corbin, M. R.; Hubble
Space Telescope NICMOS Imaging of W3 IRS 5:
A Trapezium in the Making?; Apd 622, L141-L144

Zwaan, M. A.; van der Hulst, J. M.; Briggs, F. H.;
Verheijen, M. A. W.; Ryan-Weber, E. V.; Reconcil-
ing the local galaxy population with damped
Lyman a cross-sections and metal abundances;
MNRAS 364, 1467-1487ZWAA

Zwaan, M. A.; Meyer, M. J.; Staveley-Smith, L.;
Webster, R. L.; The HIPASS catalogue: OHI and
environmental effects on the HI mass function of
galaxies; MNRAS 359, L30-L34
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FEROS
FINITO
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FORS
FP

FP-6
FP-7
GENIE
GRAVITY

GRB
HARPS

Advanced Camera for Surveys (HST)
ALMA Common Software
Advanced Data Products (VOS)
Alcatel Alenia Space France, Alcatel
Alenia Space ltaly, European Indus-
trial Engineering s.r.L., MT
Aerospace Consortium (ALMA)
Atacama Large Millimeter Array
Astronomical Multi-BEam combineR
(VLTI Instrument)

Adaptive Optics

Adaptive Optics Facility

Array Operations Site

Atacama Pathfinder Experiment
ALMA Science Advisory Committee
Italian Space Agency (Agenzia
Spacziale Italiana)

Aucxiliary Telescope for the VLTI
Astrophysical Virtual Observatory
German Federal Ministry for Educa-
tion and Research

Near-IR spectro-imager using bulk
optics

Coudé Echelle Spectrometer (3.6-m)
corporate identity

computerised maintenance manage-
ment system

Centre National de la Recherche
Scientifique (France)

Cryogenic InfraRed Echelle Spectro-
meter (VLT)

Spanish National Research Council
(Consejo Superior de Investigaciones
Cientificas)

dark energy camera for VISTA
EURO-VO Data Centre Alliance
European Association for Astronomy
Education

ESO Faint Object Spectrograph and
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ESO Imaging Survey
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Electromagnetic Compatibility
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European Space Agency

European Science Advisory Com-
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Front End
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Gamma-ray burst

High Accuracy Radial Velocity
Planetary Searcher (3.6-m)
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IRAM
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ITRE
IVOA

JBO
KMOS

LERMA
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LTP

MACAO

MAD

MATISSE

MEC
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MPE

MPIfR

MRIP
MUSE

MVM

NACO
NAOJ
NAOS
NASA

NGC
NICMOS
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NOVA

High Acuity Wide field K-band
Imager (VLT)

Hubble Legacy Archive

Hubble Space Telescope
International Astronomical Union
Interface Control Document
Instituto de Estructura de la Materia
(Madrid, Spain)
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Institut National des Sciences de
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trial Physics (Germany)

Max Planck Institute for Radio-
astronomy (Germany)

Medium Range Implementation Plan
Multi Unit Spectroscopic Explorer
(VLT)

Image processing library
NAOS-CONICA (VLT)

National Astronomical Observatory
of Japan

Nasmyth Adaptive Optics System
(VLT)

National Air and Space Administra-
tion (US)

New General detector Controller
Near Infrared Camera and
Multi-Object Spectrograph (HST)
Nordic Optical Telescope Scientific
Association

Dutch Research School for Astron-
omy (Nederlandse Onderzoekschool
voor Astronomige)

NTT
OmegaCAM
OPC
OPTICON

OSF
0SsO
OowL
PAD
PARSEC
PDM

PI
PPARC

PRIMA

PSP
R&D
RADIONET
RDS

SAO
SEI
SINFONI

SOCHIAS
SOFI
SSWG

STC
ST-ECF

STIS
STScl

SuSI
B
TFB
TIMMI

ToO

uc

UKIDSS
UKIRT
ULTRACAM
UT1-4

UVES

VCM
VIMOS

VIRCAM
VISA
VISIR

VISTA
VITRUV

VLT
VLTI

VO
VOFC
VOS
VOTC
VST
VVDS
WFCAM
WFI
X-Shooter

New Technology Telescope

Optical Camera for the VST
Observing Programmes Committee
Optical Infrared Coordination
Network for Astronomy

Operations Support Facility (ALMA)
Onsala Space Observatory
OverWhelmingly Large Telescope
Public Affairs Department

Sodium line laser for VLT AO
Product Data Management
Principal Investigator

Particle Physics and Astronomy
Research Council (UK)
Phase-Referenced Imaging and
Micro-arcsecond Astrometry facility
(VLTI)

Public Survey Panel

research and development

Radio Astronomy Network in Europe
Rat Deutscher Sternwarten
(Germany)

Science Archive Operation

System Engineering and Integration
Spectrograph for INtegral Field
Observations in the Near Infrared
Chilean Astronomical Society

SOn oF Isaac (NTT)

Scientific Strategy Planning Working
Group

Scientific Technical Committee
Space Telescope European
Coordination Facility

Slit spectrograph (HST)

Space Telescope Science Institute
(USA)

SUperb Seeing Imager (NTT)
Terabytes

Turnable Filter Bank

Thermal Infrared MultiMode
Instrument (3.6-m)

Target of Opportunity

Users” Committee

UKIRT Infrared Deep Sky Survey
UK Infrared Telescope

ultra-fast, triple-beam CCD camera
VLT Unit Telescope 1-4: Antu,
Kueyen, Melipal and Yepun
UV-Visual Echelle Spectrograph
(VLT)

Variable Curvature Mirrors

Vlsible MultiObject Spectrograph
(VLT)

VISTA IR Camera

VLTI Sub-Array

VLT Mid-Infrared Imager Spec-
trometer

Visible and Infrared Survey
Telescope for Astronomy

Near-IR spectro-imager using fibre
(VLTI)

Very Large Telescope

Very Large Telescope Interferometer
Virtual Observatory

EURO-VO Facility Centre

Virtual Observatory System
EURO-VO Technology Centre

VLT Survey Telescope

VIMOS VLT Deep Survey
Wide-Field Camera (UKIDSS)

Wide Field Imager (2.2-m)
Wideband UV-IR single target
spectrograph (VLT)
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ESO Europe

Headquarters
Karl-Schwarzschild-StraBBe 2
85748 Garching bei Miinchen
Germany
Phone +498932006
Direct lines
Director General
Visiting Astronomers
Science Office
Technology Division
Data Management Division
Public Affairs Department
Instrumentation Division
Telescope Division
Administration
Fax +49893202362
WWW.eS0.0rg

ESO Chile

La Silla Paranal Observatory
La Silla Site

IV Region

Chile

Phone +562 464 4100

Fax +56 2464 4101

La Silla Paranal Observatory
Paranal Site

Il Region

Chile

Phone +56 55435000

Fax +566 55435001

APEX Radio Observatory
Séquitor

Il Region

Chile

Phone +56 55448200

Santiago Office

Alonso de Cérdova 3107
Vitacura

Casilla 19001

Santiago de Chile 19
Chile

Phone +562 4633000
Fax +562 4633001

-0

-226
-553/473
-229/286
-258
-692
-276
-506
-347
-238

La Serena Office
Avenida El Santo 1538
Casilla 567

La Serena

Chile

Phone +5651225387
Fax +5651215175

Guest House

Rey Gustavo Adolfo 4634
Las Condes

Santiago de Chile

Chile

Phone +56220842 54
Fax +56 22289333

Antofagasta Office
Avenida Balmaceda 2536
Office 504

Edificio ‘Don Guillermo’
Antofagasta

Chile

Phone +56 5526 00 32
Fax +56 5526 00 81

ESO is a partner in the international

ALMA project

ALMA Office San Pedro de Atacama

Kildmetro 121 CH 23
Il Region

Chile

Phone +565544 8416
Fax +56554484 81

ALMA Office Santiago
El Golf 40, Piso 18
Las Condes

Santiago de Chile
Chile

Phone +56 24676100
Fax +56 24676101

DVD (Mac/PC)

The ESO Annual Report 2005 DVD
contains:

— All the ESO Press Releases and Press
Photos published in 2005.

— Some press clippings, illustrating
the presence of ESO in the media.

— The four Messenger issues of 2005.
The ESO Messenger is the in-house
magazine presenting all the latest news
about the telescopes and instruments
at ESO as well as the exciting science
the ESO user community performs.

— The list of all publications based on
ESO telescopes in 2005.

— Four videos in Quicktime format: an
ALMA trailer, a movie about APEX, a
news reel about the arrival of the
second Auxiliary Telescope of the Very
Large Telescope Interferometer at
Paranal, and several of the computer
animations produced in connection
with ESO press releases.

— A gallery of photos, with access to
high-quality images.

To access all these features, view the
index.html file in your favourite browser.

All images are copyright ESO except:

Gerhard Hudepohl: pages 28/29,
page 40 top, page 72

Serge Brunier: page 43

Ana Maria Baran Parra: page 65 top
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Back cover photo: The sky above Paranal with some
of the docking stations for the Auxiliary Telescopes
of the Very Large Telescope Interferometer in the
foreground. A ‘shooting star’ was also captured in
this image (top right).
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