loaded brushless motors per axis, driven in
pairs by means of an adaptive software algo-
rithm in order to minimize losses, consump-
tion and improve redundancy. The azimuth
axis is supported by a 12-pad hydrostatic
system able to guarantee a tilt stiffness of
~ 20 GN/m. The system design allows the
rapid removal of a pad for maintenance, with-
out blocking the telescope rotation, if need-
ed. The tracking performance of each tele-
scope axis is expected to be better than
0.05 arcsec rms (Figures 7a and 7b).

The realization of the VST started in 1998
with the signing of the MoU with ESO. The
facility was scheduled to be operational at the
end of 2003, but the growing complexity of
the telescope design, together with the con-
sequences on the manufacturing activities
due to the accident that occurred to M1 in
2002, have caused the date of completion of
the project to shift by about two and a half
years.

At the time of writing, extensive inspec-
tions and tests are being performed on all sub-
systems in parallel to the final improvements
of some devices or functions. These will be
completed in the next two months in order to
beready forafull system characterization and
telescope alignment verification in the work-
shop following the contents of the provision-
al error budget table.

The telescope is expected to soon enter the
preliminary acceptance procedure and hope-
fully move to Chile within the third trimester
of 2005 in order to be assembled at Paranal
by the end of the year.

THE GTO SURVEYS
The areas of astrophysics and cosmol-
ogy which may take advantage of the
VST/OmegaCAM potential (Arnaboldi et
al. 1999) include, just as examples: Solar
System bodies, extrasolar planets, Galactic
sources, nearby galaxies, extragalactic and
intra-cluster PNs, faint objects surveys and
micro-lensing events, medium redshift su-
pernovae, the cosmic distance scale, cosmic
structures at medium-high redshift, AGNs
and quasars, degenerate objects. It goes with-
out saying that, extrapolating from previous
surveys, a major outcome is expected in form
of serendipitous discoveries.
Asset of survey projects (CAOS = Capodi-
monte Observatory Surveys) has been de-
signed for the OAC GTO.

1. STRANO: SEARCH FOR TRANS
NEPTUNIAN OBJECTS
Kuiper Belt Objects (KBOs) and Centaurs are
believed to be remnant planetesimals from
the formation of the Solar System and to be
composed of the oldest, almost untouched
materials. Their cumulative luminosity dis-
tribution reflects the size and mass distribu-
tion of the matter in the outer solar nebula,
and carries information on the conditions in
which this region grew and evolved. Only a

OMEGACAM: THE VST CAMERA

ENRICO CAPPELLARO

INAF — CAPODIMONTE ASTRONOMICAL OBSERVATORY, NAPLES, ITALY

OmegaCAM is the large-format CCD pixels
imaging camera that has been designed
to exploit the square degree field of view of
the VST while sampling the excellent seeing
of Paranal (Kuijken et al. 2002, The Messen-
ger 110, 15). The instrument is built by a
consortium which comprises institutes in
the Netherlands, Germany and Italy, and
is headed by Pl Konrad Kuijken (Groningen
and Leiden University) with co-PI’s Ralf
Bender (Munich USM/MPE) and Enrico
Cappellaro (INAF Naples), and project man-
agement by Bernhard Muschielok and
Reinhold Hafner (USM). The Optical Detector
Team at ESO has designed and built the de-
tector system.

The CCD mosaic is the heart of Omega-
CAM. It consists of a ‘science array’ of
32 thinned, low-noise (5e) 2 k x 4 k e2v de-
vices, for a total count of 16 384 x 16 384
pixels. The scale is 0.21 arcsec per 15 ym
pixel. Around the science array lie four
‘auxiliary CCDs’, of the same format. Two of
these are used for guiding, and the other
two for online image analysis. Readout of
the full mosaic takes 45 s, and is accom-
plished by two FIERA controllers (a third
FIERA takes care of the auxiliary CCDs).

Two magazines located on either side of the
focal plane can store up to 12 filters. The
primary filter set of OmegaCAM will be that
of the Sloan u’, ¢’, r’, i’ and Z’ filters. In
addition, there will be Johnson B- and V-fil-
ters, a Stromgren v-filter, an Ho-filter con-
sisting of 4 segments with redshifts of up to
10000 km/sec, and a segmented ugri filter
for efficient photometric monitoring of the
sky.

The OmegaCAM manufacturing phase
has just been completed. The CCDs have
been delivered, tested and integrated into a
working detector system; the mechanics
has been integrated and the instrument con-
trol and data analysis software is coded.

At the time of writing, extensive tests are
being performed in the ESO workshop in
Garching. These will be completed in early
summer, and it will be soon ready for ship-
ping to Paranal.

OmegaCAM is funded by grants from the
Dutch Organization for Research in Astro-
nomy (NOVA), the German Federal Ministry
of Education, Science, Research and
Technology and the ltalian Istituto Nazionale
di Astrofisica (INAF).

Figure 7b: Details of
the hydrostatic system.
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Figure 7a: The 12 pads
of the VST hydrostatic
support system.
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small part of the ecliptic has been explored
so far. The project STRANO, carried out
by INAF (Naples) with the University
“Parthenope”, plans a search of such “Slow
Moving Objects” by a monochromatic sur-
vey of ~ 50 sq. degrees along the ecliptic. The
goal is to discover ~ 200 new objects, dou-
bling the existing samples.

2. OMEGATRANS: OMEGACAM
TRANSIT SURVEY

This is a joint project of INAF (Naples,
Padua) with MPIE (Garching) and Leiden
Observatory, aimed at searching for extra-
solar planet transits. Each of the three coun-
tries involved will provide one week/yr of
bright GTO, possibly over several years.
Targets are stars in the magnitude range
13.5<R < 17.0, in five fields of the southern
part of the Galactic disc. OmegaTranS will
advance over the OGLE-III transit survey,
which is arguably the most successful to date,
by more than one order of magnitude. In the
first year the survey will be sensitive to short-
period planets, and eventually to planets with
orbital periods of hundreds of days.

3. VISPO: VST IMAGING SURVEY FOR
PRE-MAIN SEQUENCE OBJECTS, PROBING
THE LOW-MASS END OF THE IMF
IN DIFFERENT ENVIRONMENTS
The goal of this collaboration between INAF
(Naples, Catania, Palermo, Florence) and
ESO is to investigate the IMF at very low-
mass and sub-stellar regimes in outlying
“cometary clouds” of Orion, where star for-
mation may have been triggered by the strong
impact of massive stars, in order to charac-
terize the pre-Main-Sequence populations in
very different environmental conditions. The
sensitivity and area covered by the survey
should also make it possible to single out
young free-floating planetary-mass objects.
The project requires 54 hours of grey-bright
VST time to cover 15 sq. degrees in 3 broad
bands + Ho, and ~ 30 hours of VLT for a spec-

troscopic follow-up of selected candidates.

4. STREGA: STRUCTURE AND EVOLUTION
OF THE GALAXY
This multipurpose programme, coordinated
withaLBT Science Verification Pilot Project,
looks for the signatures of the tidal interac-
tion with the Galactic halo of the Fornax and
Sculptor galaxies, and of the globular clus-
ters Pal3 and Pal12, by surveying RR Lyrae
and turn-off stars in the southern part of the
Fornax stream (~ 150 sq. deg. and ~ 60 VST
nights). With some additional exposures, the
STREGA data will be used also to: i. inves-
tigate disc and halo WDs at increasing Galac-
tic latitudes; ii. constrain the evolution of the
disc binary population; iii. clarify the na-
ture of halo interacting binaries; iv. create a
database for Galactic star counts. Follow-up
observations are foreseen at the VLT
(10 nights) for radial velocities and metal
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abundances, and at the VST itself for prop-
er-motion measurements. The collaboration
comprises INAF (Naples, Rome, Teramo),
the Universities of Naples, Pisa, and Padua,
ESO and CIDA.

5. STEP: THE SMC IN TIME. EVOLUTION OF
A PROTOTYPE INTERACTING DWARF GALAXY
This investigation of the SMC body and of
the bridge (towards the LMC) down to the
turn-off of the oldest stars, carried out by
INAF (Naples, Bologna, Teramo) with STScI
and the Wisconsin and Basel Universi-
ties, and coordinated with complementary
observing runs at the HST and VLT, consists
of: 1. a deeper survey (35 sq. deg., V ~ 24.5,
S/N = 10) designed to trace the star forma-
tion history of the SMC and of its stellar
cluster component; 2. a shallower survey
(30 sq. deg., V ~ 19.5, S/N = 100) to build
homogeneous CM diagrams of the SMC wing
and bridge and of most of the hosted clusters.
The total request is 169 hours of VST grey-
bright time, and 38 hours of VLT for spec-

troscopy.

6. VESUVIO: VST/OMEGACAM
EXPLORATION OF SUPERCLUSTERS, VOIDS,
AND INTERMEDIATE OBUECTS
This project is to understand the role of envi-
ronment in galaxy evolution by the study of
the detailed properties (magnitudes, colours,
structure, internal distribution of stellar pop-
ulations, and SFRs) of objects of all morpho-
logical types in the whole range of cosmic
environment. A 100 sq. deg. region in the
southern concentration of the Horologium-
Reticulum supercluster, and a 10 sq. deg. spot
in the Hercules supercluster, will be surveyed
in 5 broad-bands to an average depth. The
programme, which requires 120 VST nights
+ 40 nights at VLT-VIMOS, will be carried
out by an international collaboration led by
INAF-OAC and the Kapteyn Institute,
which includes INAF (Catania,Teramo),
the Universities of Naples, Athens, Inns-
bruck, North Carolina, and Tasmania, MPIE

(Munich), and SRON (Utrecht).

7.VST-16

This deep survey of a total area of ~ 20 sq.
degrees in 5 broad bands plus 11 medium
bands, parallel to COMBO-17, is meant to
provide photometric redshifts for over one
million galaxies at 0.2 <z < 1.2, some 10 000
galaxies at 1.2 <z<2.5,and ~ 10000 quasars
at0.5 <z<6. Science goals include QSO evo-
lution up to z ~ 6, galaxy evolution in rela-
tion to the environment, DM distribution, and
large-scale structure. Part of the VST-16 sur-
vey fields will be chosen to coincide with
those observed also by IR and X-ray surveys.
At present, 65 nights of GTO (40 from OAC
and 25 from the OmegaCAM Consortium)
are planned for the VST-16 project, which is
led by INAF-OAC, the Munich Observatory
and MPIA (Heidelberg).

8. SUDARE @ VST: SuPERNOVA RATE
EvoLUTION AT THE VST

This project is to gauge the evolution of the
rates of the different SN types in the range
0.3 < z<0.8, still poorly known despite the
interest of high-z SNe for cosmology. To this
aim the frequent monitoring of 1 sq. degree
will be carried out for a period of 3 years,
which should lead to an estimated discovery
and accurate photometric characterization of
asample of 100-200 SNe. Real-time data pro-
cessing and analysis is contemplated to allow
for spectroscopic follow-up at the VLT. The
time required for this survey is 80 h/yr, half
of which comes out of the OAC GTO and
the remaining out of the OmegaCAM GTO.
The project is a collaboration between INAF
(Naples, Padua, Teramo) and ESO.
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