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ABSTRACT. Increasing the density of known quasars in wide fields is of great interest, especially in the 
frame of the search for a possible very-large-scale structuring of the Universe. We report here on the status 
of two photographic systematic surveys for quasar candidates that we are conducting. 

1. Scientific In te res t 

In order to obtain a better understanding of the physics, the evolution and the spacetime 
distribution of quasars, it is still necessary to increase the number of known objects, especially 
within wide regions and on the basis of homogeneous and objective criteria. One of the main 
interests is the possibility, provided large, deep and homogeneous quasar surveys become 
available, to study the distribution of matter in the Universe at intermediate redshifts; this is 
especially important in order to make a link between the high degree of structuring locally 
displayed by the galaxy distribution and the homogeneous universe of the most widely used 
cosmological models. Moreover, there is nowadays an increasing interest for high redshift 
quasars which justifies systematic searches sensitive to this redshift range. Last but not least, 
quasar surveys are also a direct source of new potential gravitational mirage candidates (see e.g. 
Moreau et al. 1993) and of new cases of binary quasars in which cosmological interest is also 
high, as they possibly allow the determination of (Reboul et al. 1986). 

2 . M e t h o d 

Schmidt photographic plates (see sections 3 and 4) are fully digitised with the M A M A high-speed 
and high-accuracy measuring machine of Centre d 'Analyse de Images located at Observatoire de 
Paris (see Guibert & Moreau 1991; Moreau 1992) with a pixel size of 10 urn corresponding to 
0.67 arcsec on the plates. A basic thresholding algorithm is applied to the digitized images, 
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leading to an exhaustive catalogue of objects detected on the plates. The catalogues thus 
produced are then calibrated using standard stars (Berger et al. 1991; Moreau 1992) in order to 
give a celestial position (accurate to about 0.3 arcsec) and a magnitude (with an accuracy of about 
0.1 mag) for each object Cross-identifications of objects between catalogues from different plates 
of the same field lead to a multi-colour catalogue if plates taken in different passbands at the 
same epoch are available and/or to a catalogue of photometric variabilities if one benefits from 
plates taken through the same filter at different epochs. 

Quasar candidates are systematically selected among the exhaustive catalogues produced, with 
colour and/or variability criteria. With U, Β and V plates, a colour survey is sensible to rather 
low redshift quasars (z £ 2.2) while a UBVR — or better UBVRI — one will yield high redshift 
candidates (about ζ £ 3). The variability criterion is far less sensitive to redshift biases provided 
that the duration of the survey is long enough to cope with the (1 + z) cosmological time dilation 
effect. It is therefore an interesting complementary way of selecting quasars; however, in order 
to correctly separate them from variable stars, one needs a large number of plates, with an 
adequate time sampling. All the selected candidates must of course be confirmed by 
spectroscopy. 

Two deep and homogeneous surveys for quasars are being conducted in collaboration with 
Centre d 'Analyse des Images; one (Liège-Meudon-Montpellier) covers a wide 300 sq. degree 
region around the North Galactic Pole (NGP) while the other one (Liège) deals with three 30 sq. 
degree fields (labelled NGC 450, NGC 520 and ESO 300) observable from the southern 
hemisphere. 

3 . A Survey in 300 S q u a r e Degrees a t the N G P 

Considerable high-quality photographic plate material has been taken by J. Berger with the 
Palomar Schmidt telescope in 1962. Eight 40 sq. degree PSS contiguous fields have been 
covered in the U, Β , V and, for some, R passbands, allowing the systematic multi-colour survey 
of a wide ~ 300 sq. degree region ranging from = 12h Olmin to 13h 47min and from 
82000 = + 2 0 ° O 3 , t 0 +32° 25 ' . Limiting magnitudes of the plates are of the order of 20 in each 
passband. In addition, we have obtained yearly since 1990 (and are still regularly requesting) 27 
sq. degree V plates from the Schmidt telescope of Observatoire de la Côte d 'Azur (OCA, France) 
in order to get more and more epochs for variability studies. Five plates of field PSS 13*00 +30° 
(containing SA57) have already been scanned and, at this time, three of them (Palomar U, 
Palomar V and OCA V) have been reduced. About 2000 quasar candidates have been extracted 
with colour and/or variability criteria (Moreau 1992). Observing time for follow-up spectroscopy 
has been requested at the Canada-France-Hawaii telescope with use of the MOS multi-object 
spectrograph, this step being indispensable to tackle the scientific questions quoted in section 1. 
It is worthy of note that part of the candidates are being correlated with the ROSAT catalogue 
of X-ray sources. Moreover, in field PSS 13*26 +30° (containing M 3), all the Palomar plates 
have been digitized but not yet reduced. 
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4. T h e Liège Q u a s a r Survey 

A UBVRI + variability systematic survey has been undertaken in three fields: NGC 520, NGC 
450 and E S O 300 in which visual searches for quasar candidates have already been performed, 
mainly on the basis of dual exposure (U/B) plates (Swings et al. 1988). As a matter of £act, 
following this first visual step, spectra have been taken, mainly with the Irénée Dupont 2.55 m 
telescope (Las Campanas, Chile), leading to the confirmation of more than 100 quasars and we 
are now preparing M A M A photometry and astrometry of all the candidates visually selected in 
fields NGC 450 and NGC 520. A large number of ESO Schmidt plates have been obtained (and 
are still requested) for that systematic survey project: 10 plates (UBVR) in field NGC 520 and 
10 (UBVRI) in both NGC 450 and ESO 300 fields; limiting magnitudes are somewhat deeper 
than for the plates in NGP fields. Note that R and I plates are expected to be especially useful 
for the selection of high-redshift quasar candidates. Four ESO plates (UBVR) of field NGC 450 
have already been scanned and presently only the Β one has been reduced. 
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