
Figure 2: View of the focal area of the MOS 
unit prototype wlth its 6 slitlets. The upper 
slltlet pair is forming a namw sllt while the 
slltlets of the twa other pairs are in wide 
sepamtion. (Photo by M. Pfeiffer, USM.) 

unit by practical tests, to verify mechani- 
cal specifications and to identify 
necessary design modifications. The 
tests have already been started with I measurements of the mechanical bend- 
ing of the slitlet carrier arms and guiding 
system and of the accuracy of the slitlet 
positioning. In a second step a reliability I test will be performed which simulates 
10 years of MOS unit operations by a 

-- 

comparable number af reconfigurations 
of the slitlets in a one-month prototype 
test period (it is assumed that during 
spectroscopic observations with FORS 
the stilets will be reconfigured typically 

cal telescope axis), the prototype is totype is controlled by a VME based once every 30 minutes). Finally, tests 
attached to a support stand with two local control unit prototype with motor with collding slitlet pairs shall verify the 
rotation axes (Fig. 1). The control elee- test software running under VXWORKS. manufacturing quality and safety of the 
tronics of the prototype is installed in a The MOS prototype will be used to slitblades in the case of unfavourabte 
separate rack. During the tests the pro- check the design principles of the MOS malfunctions of the unit control. 
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It was realized very early in the de- 
velopment of the ESO 16-metre equiva- 
lent Very Large Telescope (VLT) that 
wide-field imaging would be too compli- 
cated and costly to be implemented on 
the VLT Itself and should therefore be 
done with a smaller telescope. 

Accompanying imag lng observations 
are essential for the optimal use of the 
VLT. Let us take an example. For large- 
scale structure studies, the VLT allows 
to measure redshifts in a 30-arcmin field 
of view of galaxies of magnitude 23 or 
even falnter. They are too faht to be 
reliably detected on Schmidt plates, so 
the input obsenration catalogue must be 
obtained from deep CCD Imaging. In 
this example, outstanding image quality 
is needed to make a clear separation 
between faint galaxies and stam. The 
VLT will have in its imaging mode a 
7-arcrnin fietd and is not useable for 
obtaining such images. The best eom- 
promise is a middle-size telescope of 

about 2.5 rn diameter and equipped 
with a wide-field CCD camera. 

These considerations led the French 
astronomical community to propose the 
construction of such a special tele- 
scope. The definition of this project, 
now refemed to as the Large Imaging 
Telescope (LITE), started in spring 1992 
with the establishment of a consortium 
of several French laboratories, including 
Observatoire de Meudon, Institut d'As- 
trophysique de Paris, Observatoire 
Midi-PydnBes, Observatoire de Besan- 
qon, Observatoh de Marseille, and led 
by the Depattrnent of Astrophysics and 
Particle Physics in Saclay. At the same 
time, a German group from Sonneberg 
Observatory, Tautenburg Observatory 
and the Institute of Astrophysics in 
Potsdarn were working on a project of a 
secondgeneration Schmidt telescope 
to pursue the type of research which 
has long been done at these Institutes. 
Richard West and Ray Wilson of ESO, 

who were aware of both projects, acted 
as the go-betweens of the two groups 
who, in a meetlng held at the ESO 
headquarters in Garching In December 
1992, decided to join their efforts. The 
telescope is the responsibility of the 
German group, whereas the CCD carn- 
era and its acquisition system will be 
designed and constructd in France. 

While this project was originally de- 
signed for observations of mainly cos- 
mological interest, it has the technical 
capabilities to cover a much broader 
range of astrophysical problems. The 
consortium is now working on several 
programmes. 

Galactic structure study will take ad- 
vantage of the deep images obtained for 
extragalactic purposes, with the addi- 
tion of the observations of selected 
galactic fields, in particular in the thick 
disk region. The main emphasis is the 
study of the low-mass star luminosity 
function. On a 10-year time scale, we 



also can detect the proper motions of a 
large number of falnt stars and we ex- 
pet that the combined tnformatlon wlll 
tmprove our knowledge of the structure 
and evolution of our Galaxy. These 
fields will be monitored to detect and 
analyge the v&&le stars, and to obtain 
a catalogue falnter than was already ex- 
[sting. By-products of these an- 
will be a large-scale eHinction map and 
the study of Galactic Cirms at a scale 
smaller than the IRAS resolution. 

Programmes an nearby galaxles will 
Include the detennlnation of colwr gra- 
dients of early-type gddes, the analy- 
sis of whlch is now limited by the pmr 
statidic of t h ~  available samples. The 
UTE suwey wHI be an invalqable tool to 
study the relatlonshlp between the emrl- 
ronment and the galaxy morphology 
and luminosity distribution, a related 
topb being the search for very low sur- 
face bdghtnsss galarea. These do- 
mains are still open. For example our 
present knowledge of the morphology 
densky relation is based on the Dressler 
sample that contains oniy BOO0 galax- 
ies. With LITE, we may be able to study 
thls relation on a sampb larger by a 
factor of at teast 10. A systematic 
search for starburst galaxies Is also 
planned using slitless low-reaolutlon 
spectroscopy. It will allow to investigate 
thdr spatU distribution, their luminosity 
function, thelr evolutionary stage, and 
the significance of trlggwing mechm- 
Isms. ThTs suwey wlll also be a new 
opportunity for examining the existenoe 
of prlrnordial galaxlm at low redshift. 
UIZ will offer an efficient way of map- 

ping the large-scale galaxy distribution 
out to redshifts of 0.6-0-8. The existing 
faint catalogues over dgniflcant areas of 
the sky were obtained from dighi ion 
of photographic plates, yietding a Ilmit- 
Ing magnitude of me - 22. Howevw, the 
non-linearity and coarse spatial resolu- 
tion of the photographic emulsion call 
into question the raliabllfty of galaxy cat- 
alogues at the plate limit. LIT€ wll pro- 
vide the necessary galaxy catalogue 
for performing deep redshift surveys to 
me - 22-23 wet swml tens of square 
degrees of the sky using multi-fiber VLT 
instruments such as FUEGOS. These 
redshi suweys are needed for under- 
standing the nature of the intercepted 
over- and under-densities of galaxies in 
the existing narrow pencibbm probes, 
and for p a n g  reliable limits on the typi- 
cal and largest size for the large-scale 
structures. 

horn the galaxy catalogue, UTE will 
b able to detect clusters of gkls by 
owrelation analysis up to redshifts of 
1.0. Coupled with redshift measure- 
ments on the VLT (FUEQOS and MW, 
the cluster catalogue will provide a 
unique sample for studying duster dy- 
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namics, thdr evoluttonary stages, their 
content in dark matter, and their rela- 
tlonship with fhe large-scate structures. 
Moreover, UTE will be in operation st 
the same time as the new generation of 
X-ray satellites, AXAF and XMM. We can 
therefore for- large coordinated pro- 
grammes on distant clusters. 
From the large galaxy catalogue, we 

also plan an unprecedented search for 
gravitational distodons by large-scale 
structures. In analogy wlth the grav'h- 
tional lensing & k t  by dark matter halos 
in clusters of galaxies, dark matter dis- 
tributed over Iatger scales would lead to 
a significant number of distorted images 
of faint background galaxies. A statisti- 
cal detection of alignments of falnt 
galaxies could be obtained in spite of 
their intrinsic morphological variations 
thank to the large number of objects in 
the sample. Given the performances of 
UTE, the detection of large structures of 
dark matter will be optimal in the red- 
shift range 0.2-0.4 using source galax- 
ies in the 0.5-0,8 range. 

A w y  deep photometric suwey to 
ms - 26 is also planned for deriving new 
constraints on galaxy avolutlon over 
cosmological time scales. Multicoleur 
counts of objecls per magnitude Intern 
In a catalogue more then an order of 
magnitude larger than the existing sam- 
ples wlll put new constraints on the 
merglng processes m n i l y  suggested 
as a major clue to recent galaxy evolu- 
tion. The excellent resolution of the Im- 
ages obtaind with UTE wlll provide di- 
rect estimates of the rate of occurrence 
of close pairs and merging systems and 
its dependence on redshift: Along these 
Ilnes, tha galaxy redshift sunrey at 

brighter magnitud~ will put constraints 
on the influence of the environment on 
the evolution of galaxies, and wilt atlow 
to measure the slope of the galaxy 
luminosity at the faint end, a crucial pa- 
rameter in th evolutionary models. 

Low-resolution spectrosmpy of the 
large number of compact objects d a  
tected with UTE wlll yield a complete 
and homogeneous cahtogue of QSOs. 
The absence of the biases present in 
existing catalogues and resulting from 
the multi-colour selection procdure, 
will allow a new examination of the QSO 
luminosity function and the apparent 
redshift cut-off In their digtributlon (a 
- 3). The homogeneity of the catalogue 
will also greatly hnefit the understand- 
ing of the QSO-AGN connexion. Using 
the high quality image6 we will be able 
to study the envlronmmt of low redshi 
QSOs and their relationship to the I- 
scale galaxy distributIm. Acquisition of 
the spectra with the VLT (FUEGOS andl 
or FOR$) for the selected candidates 
will allow to probe the distrlbutbn and 
properties of known absorbers along 
the QSO's line of sight (galaxies 
surrounded by large envelopes, etc. . . .I. 
New t y p ~ ~  of absorbers may also be 
discowed (metat enriched intergalactic 
clouds for example). Combination of 
specftoscopy and high-quality imaging 
will provide for the first time a firm basis 
for a m d e l  desorfbing th fornation 
and evolution of halos around galaxies. 
New cases of lensed QSOs wltl dso be 
found, and monitoring the variablli  of 
the images wlll put constraints on the 
value of the Hubble constant. 

UTE will be used to detect distant 
supemovae. in 100 square degrees, we 



wlll be able to discover 40 supernovae 
up to a redshift of 0.6 each week. The 
advantage of LlTE for this search Is of 
course Its very good image quality and 
photometric performances which will 
haIp to detect supernovae as faint as 
my = 23 embedded in dlstsnl galaxies. 
The redshift determination will be done 
with the VLT 

Another domain will be the mntinua- 
tion of the brown dwarf mearch by 
microlensing M s  on stars in the 
Magellanic Clouds. The two existing ex- 
periments are based on a 40-cm teI4 
scope and a Gmillbn-pixel CCD cam- 
era for the French MACHO instrument at 
ESO. and a 1.20-171 telescope and a 
double 4-million-pixel CCD camera for 
the Australian-American instrument at 
Mont Stromlo. UTE will provide a gain 
by a factor 10 compared to these Instnr- 
ments. 

Three types of hrva t ion l  pro- 
grammes are considered: (1) a multi- 
cobur astrometric and photometric sur- 
vey In Individual fields selected accord- 
ing to Galactic structure and stellar pro- 
gramme, (2) a multicolour and slitless, 
low-tesolution spedmcopic suwey of 
typically 100 square degrees for cos- 
mological obsewations and supernova 
research, and (3) obmt iona in front of 
the Magellanic Clouds for detdon of 
brown dwarfs. All of these programmes 
require very good image quality. 

The scientific requirements c&ll for 
Ll lE being a telescope of 2.5 m diame- 
ter with a mean image quality, Including 
seeing, of 0.8 arcsec {or better) over a 
field of 1.5 degree (or more). This can 
only be achieved with good sampling of 
the image PSF by the CCDs. For a typC 
cal pixel pitch of 15 microns, 0.3 arc= 
pixels are achieved wlth 10 m focal 
Length: this corresponds to an f/4 aper- 
ture ratlo. We ftrd designed a quasl- 
Rihey Chretien system with a Gas- 
coigne corrector, but we finally adopted 
a new optical concept worked out at the 
Tautenburg Observatory, with the 

assistance of Ray Wilson from ESO. It is 
a modified version of the 3-mirror Paul- 
Baker telescope &ioh prtrvides a plane 
focal surface at the "prime focus" Im- 
tion, behind the secondary rnirmr. A 
preliminary design study has shown that 
for a telescope with 2.5 m diameter and 
focal ratio f/4, an image quallty of 0.4 
arcsec can be obtained at the edge of a 
2.5-degrea field, and significantly better 
towards the centre. Compared to the 
initial Cassegrain solution, this deslgn 
has two Important advantages, the ab- 
sence of chromatic ak~mtions, be- 
muse there are only reflecting mirrors, 
and a very easy bamlng system to sup- 
p m  straylight. 

As a baseline, the CCD camera will be 
organized around thin, backside illurnl- 
natd Thornson CCDs, each witb 
2048 x 2048 pixels and 15 micron 
length. These CCDs are being de- 
veloped for the VLT, and the thick ver- 
sion should become available in 1993 
and the thin one In 1994. The three-side 
buttability allows to make strlps of 2 
CCD widths. A 1-square degrae surface 
can be covered with 38 CCDs. Readout 
tims of the whole array wlll be as low as 
30 seconds, thmks to a parallel acquisl- 
tion system. Cryogenic tempemtures 
will be provided by a closed cycle cooler 
in order to simplify the operations. 

The natural site for this telescope is 
near the VLT, in the Paranal m a ,  where 
it may take advantage of the excellent 
seeing and the large number of photo- 
metric nights as compared to the other 
Chilean sites. Discusslons will W e  
place with ESO to study this possibility. 

The definition phase of the project will 
be undertaken in 1993. We must still 
Wb the details of the German-French 
collaboraffan, work w t  the relationships 
W e e n  the consortium and ESO, and 
obtain funding. The actual start of the 
project is expected In 1994 and the be- 
ginning of the obsewatlons in 1899. In 
the present status of the project, noth- 
ing has been absolutely fixed and new 

groups are welcome to join. If you are 
Interested, please do not hesitate to 
contact us. We expect to make a flrst 
presentation d the projgct at the IAU 
Symposium on Wide Field Imaging in 
Potsdam next August. 

Projects similar to ours are under de- 
vetopment, in particular the Sloan Digital 
Sky Sutvey (SDSS) In the USA. We wish 
to emphasize the dlffmces between 
our project and the SDSS. The main 
goal of the SDSS is to make a survey 
wer a l a ~ e  fractlon of the entire sky 
f- n steradians), both in photomeby 
and in spectroscopy, and with the same 
telescope. However, the use of the 
SDSS 2.5-m telescope for spectra- 
sooplc measurements wlll naturally l tmlt 
the observations to moderately faint 
galaxies only. The necessity of the all 
sky survey pushes towards the largest 
possible field, but at the detriment of 
image quality, and to a transtt Instru- 
ment which slmpliflas the operations. 

In our case, the spectroscopic obser- 
vations are planned with the much 
larger VLT which, of course, can reach 
much deeper. Due to the increasing 
number of objects at fainter mag- 
nitudes, we cannot expect to cover a 
large fraction of the sky. On the con- 
trary, we shall only be able to obtah 
irnwes significantly deep~r than the 
SDSS by limiting the sky coverage. For 
L I E  the prlorlty of optlmizatlon is then 
image quallty flrst, and fleld of view s w -  
ond. In addition, the pointing mode of 
operation Ts more suitable for very deep 
imaging than a transit mode. While 
many wientiic areas are common to 
both Instruments, the trade-offs are dif- 
ferent, and the scientific programmes 
wlll be different too. 

We belleve that the combination of 
the VLT and UTE will offer a unique 
capablti of probing the deep sky and 
wlll become a promlmt Instrument for 
future cosmoIoglcal studles. 
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Motivation other part, the ESO/SERC J-Survey, sky, the UK Schmidt Telescope in 
The ESO/SERC R-Survey of the was observed in Australia. The ESO- Coonabarabran, Australia, took the cor- 

southern sky is the observational con- Schmidt telescope at La Silla produced responding bludgreen J-plates. Sky 
tribution of €SO to the first complete sky 606 photographic red plates covering coverage of the same order of mag- 
survey south of -1T05 declination. The some 15,000 square degrees of the nitude is still far beyond the range of 


