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ABSTRACT. We report first results of a photometric investigation of the optical long-term behaviour of
a sample of quasars. Our study is based on the plate archive of the Tautenburg 134 cm Schmidt telescope
which covers a time baseline of over 30 years.

1. Introduction

Over the years compelling evidence has accumulated that variability is a common feature of
quasars (Hawkins & Véron 1993). Which fraction of quasars shows detectable optical variability
is still a matter of debate. Recent estimates range from about 50% to nearly 100% (Cimatti et
al. 1991).

The plate archive of the Tautenburg Schmidt telescope (f = 4m, 3.3° x 3.3° vignetting-free
field) covers a time baseline of about 30 years and is therefore well-suited to contribute to the
study of the long-term behaviour of quasars.

2. Quasars in the M 3 Field

The field centred on M 3 belongs to the most intensively studied fields with the Tautenburg
Schmidt. About 200 plates (= 50% in B) were exposed during the years 1965 — 76 and
1986 — 93. The questions we mainly addressed here were: (1) what is the fraction of variable
quasars for such a long time baseline? (2) Is there a detectable long-term variability mode among
these objects?

From published quasar catalogues we identified unambiguously 27 objects on a deep plate in
an area about 1° around M3 by measuring their relative coordinates with reference to SAO stars.
Only measurements with secure identification of the quasars were used in the further data
reduction. More than 90 B-plates were measured using a semi-automated iris photometer. 30
plates were later rejected because of a relatively high error in the calibration curve. This often
concemned plates exposed under good seeing conditions. Special attention was focused on the
problem of a proper correction for irregularities in the plate background. The photometric
reference stars were selected from the list of Johnson & Sandage (1956).

We used the standard deviation ¢ as a measure of the variability of an object and applied an
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F test to check the hypothesis that the quasars show no variability. The ‘instrumental’ variance
O’ sy Was estimated from the measured magnitudes of comparison stars in the quasar field
assuming G, = G.. It shows a trend with B and becomes more uncertain for <B> > 20™. We
therefore restricted the test to those 18 objects having <B> < 1975. For the quasars in the final
sample the fraction of variables is estimated to be about 50 to 70%. This result is confirmed by
means of structure function analysis which is a robust method making allowances for poorly
sampled data (Simonetti et al. 1985). Furthermore, the ¢ test indicates that most of the variable
quasars have a long-term mode of variability.

Notable objects are Q 1340+289 and Q 1337+283, the two brightest quasars in our sample.
The former, with <B> = 1772, z = 0.9, is a structureless flat-spectrum radio quasar (Fanti et al.
1975). Comparison with published data from 40 to 50 years old Harvard plates (Mullikin &
Miller 1977) revealed a smooth dimming by about 2.5 mag. The remarkable feature of
Q 13374238 (B = 1775, z = 2.52) is its rather constant lightcurve, which shows no significant
signs of variability.

3. Q 1803+676 = Kaz 102

Kazaryan 102 is a close-by radio-quiet quasar (B = 16™, z = 0.138) with radio-loud properties
(Evans I1 & Natta 1989). Spectra of KAZ 102 obtained by Zheng et al. (1990) showed a
variation in the continuum level at about 4400 A between August 1980 and September 1981.
Zheng et al. argued that this could be caused by a gas cloud in the AGN region crossing the line
of sight.

The wavelength range where the spectral variation was observed is just at the centre of the
Johnson B-passband. This motivated us to measure the magnitude of KAZ 102 on the B-plates
of the north-ecliptic pole field which are available in the Tautenburg archive and which cover the
timespan from 1979-81 and 1990-93. Photometric measurements were done using reference stars
located within 5 arcmin around the quasar. We found that at the time of the observed spectral
variability the quasar was about 0.4 mag fainter than in the year 1990 on average. Furthermore,
evidence for a short-term variability mode was found.
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