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Abstract. We intend to perform a deep multicolour survey for quasar 
candidates using the CCD equipment recently installed at the Schmidt 
telescope of Observatoire de la Cote d'Azur (OCA). As a first step, we will 
study small areas of 0.3 square degrees but we are especially interested 
in the forthcoming full coverage of the Schmidt field with a CCD mosaic. 
In order to prepare the selection of quasar candidates, we have computed 
their predicted colours on the basis of a composite quasar spectrum. 

1. Introduction 

In order to obtain a better understanding of the physics, evolution and spacetime 
distribution of quasars, it remains necessary to increase the number of known 
objects. Moreover, there is nowadays a justified increasing interest towards high 
redshift quasars that is related to questions about quasar formation and far 
Universe probing. Last but not least, quasar surveys are also a direct source of 
new potential gravitational lens candidates. With these scientific aims, we are 
currently conducting a UBVRI photographic survey for quasar candidates in two 
equatorial 30 square-degree fields, around NGC 450 and NGC 520 respectively, 
using digitized Schmidt plates (Moreau et al. 1994). As a matter of fact, the 
analysis of photographic plates presently remains the best way to perform a 
wide-field selection of quasar candidates. We nevertheless are looking towards 
the utilisation of large CCD mosaics at Schmidt telescopes. 

2. Use of a CCD at the OCA Schmidt telescope 

Recently, a CCD detector has become available at the Schmidt telescope of Ob
servatoire de la Cote d'Azur (OCA, France) allowing the imaging of 0.3 square-
degree areas at the moment (Maury 1994). We intend to use this equipment for 
a deep quasar candidate survey in two small selected regions of the fields labelled 
NGC 450 and NGC 520, with the multicolour possibilities offered by the B, V, 
R, I and Z passbands (U will become available after the appropriate coating of 
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Figure 1. BCCD, VCCD, RCCD, ICCD and ZCCD passbands 

the CCD). This first step is considered as a test; we aim at getting prepared 
for the utilisation of a wide field CCD camera associated with this telescope 
for multicolour quasar surveys. Such a first attempt nevertheless has its own 
scientific interest: with such colour material and the advantages of CCDs (larger 
depth, more accurate photometry), we expect to realize a more efficient quasar 
candidate selection and then to be able (after follow-up spectroscopy) to esti
mate the completeness achieved with our photographic surveys. In particular, 
we should also be especially sensitive to high redshift quasars though the field 
is quite small. 

3. Prediction of quasar colours for candidate selection 

The relatively large number of different available passbands will allow an ac
curate selection of quasar candidates. In order to prepare this extraction, we 
have performed simulations investigating the typical colour indices of quasars 
as a function of redshift; full details about these predictions are given by Royer 
(1994). Suffice it to say here that we integrated in the appropriate passbands a 
synthetic quasar spectrum which is essentially the composite assembled by Fran
cis et al. (1991) from the compilation of 718 individual bright quasar spectra. 
We applied a correction to suppress the Ly a forest absorption. This spectrum 
has been extended beyond 600 nm with a scaled version of the Cristiani and Vio 
(1990) composite spectrum (the agreement between both sources is reasonable). 

The passbands expected from the combination of the filters and of the CCD 
detector are displayed in Fig. 1. Since the filters used at the OCA Schmidt 
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telescope comply with his prescriptions, we should have good agreement with 
the passbands defined by Bessell (1990) as BCCD, VCCD and RCCD- Concerning 
the I passband, the cut-off at long wavelength is denned by the loss of sensitivity 
of the CCD and not by the sole RG9 filter. Therefore, our response curve in 
Fig. 1 is more reminiscent of the ICCD passband described in Bessell (1986). 
For the same reason, the ZQCD passband has no similarities with the standard 
Z passband (provided it is denned) and, as can be seen in Fig. 1, is essentially 
included in the ICCD one. 

The quasar spectrum below Ly a was depressed as a function of redshift ac
cording to the Ly a forest absorption (DA) published by Irwin et al. (1991) and 
to the main contribution of the other Ly transitions. The quasar was redshifted 
and then integrated in the different passbands. The resultant fluxes through 
BcCD) VCCD i RCCD and ICCD

 w ere calibrated using spectrophotometric stan
dards of Stone and Baldwin (1983), Baldwin and Stone (1984) and Hamuy et 
al. (1992), which were photometrically observed by Landolt (1992). Since no 
observation exists in Z, we arbitrarily chose to impose ICCD—ZCCD = 0 for Vega 
whose spectrum from Hayes (1985) was integrated in these two pass bands. We 
thus obtained typical colour indices for quasars and plotted in Figs 2-4 a few 
interesting colour diagrams. The expected locus of stars is given, according to 
Bessell's (1990) computations (in B, V, R and I) on Vilnius spectra; indices 
were transformed to the CCD passband system using colour transformations 
suggested by himself (1986,1990). The main sequence turn-off is not illustrated 
in the figures. Finally, in order to estimate the typical ICCD-ZCCD indices of 
stars, we integrated six de-reddened star spectra of types ranging from B to K. 

Our colour predictions confirm the possibility of selecting high redshift 
quasar candidates (with z larger than about 3.7) using VccDi RCCD and ICCD 
bands. It is also worth noting that our results in B, R and I are compatible with 
the observations from Irwin et al. (1991) but due to a better sensitivity of the 
CCD, it will be easier for us to use the VCCD passband rather than the BCCD 
one. In the B—V/V—R diagram appears the possibility to extract strong-lined 
quasars of redshifts between say 3.2 and 3.5. Low redshift quasars seem also to 
present a small departure from the locus of stars thanks to the ICCD passband 
but for a more secure study of this redshift range, a UCCD passband is essential. 
On the contrary, the ZCCD passband seems not to be very interesting according 
to these computations. Indeed, from Fig. 4, we notice that quasars lay roughly 
near ICCD—ZCCD = 0 for almost any z. This is also approximately the colour 
index of stars of spectral type B to K. There is nevertheless an exception for 
quasars of redshift 0.4-0.5 which appear redder due to the presence of the Ha 
line in ZCCD- It is unfortunate that the ZCCD passband does not extend beyond 
llOOnm because quasars would then be red up to z = 0.7-0.8 and this prop
erty would be useful to prevent the loss, in UV-excess surveys, of strong-lined 
quasars due to the presence of the Mgll resonance lines in the B filter. Also, 
the ICCD-ZCCD index is expected to be large for cool stars, therefore the ZCCD 
passband could perhaps help to disentangle very high redshift quasars from late 
M stars. In any case, we expect to soon get multicolour data from the telescope 
in order to investigate better the distribution of the objects in a multicolour 
BVRIZ hyperspace. We are also waiting for a larger CCD field. 
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Figure 2. Quasar VRI CCD colours (solid line) as a function of red-
shift (z). The expected locus of stars is represented with triangles; the 
halo main sequence turn-off should be around V - R = 0.25 
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Figure 3. Quasar BVR CCD colours as a function of redshift. The 
halo main sequence turn-off should be around B - V = 0.45 
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Figure 4. Quasar VRIZ CCD colours as a function of redshift 
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Discussion 

Hawkins: Are you not likely to have difficulties with galaxy contamination 
at B = 24, where star/galaxy separation will be extremely difficult, and galaxy 
colours will be similar to quasars? 

Moreau: Yes, we certainly are. However, we will test the possibility of sepa
rating galaxies from quasars in a BVRIZ multi-colour space, with the first data 
we receive. 
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