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ABSTRACT. Measurements of the 5 GHz flux densities of faint radio
sources (S 80 mJy) in a complete sample have been made at three epochs
spanning a 15-year timebase. These measurements provide data for a
statistical investigation of activity in faint radio sources. Here we
report the results for some outstanding objects.

INTRODUCTION

Since the discovery of variability in the flux density of radio sources
by Dent (1965) and Sholomitskii (1965), the study of their properties
has been the topic of a large amount of work. Not surprisingly most
studies of active radio sources (ARS) have concentrated on relatively
strong sources (S>1 Jy) often selected because of their known or
suspected activity (Altschuler and Wardle 1977, Andrew et al. 1978,
Aller et al. 1985).

While this type of work provides input to the physics relevant to
the ARS, and allows confrontations with specific models, it provides
little information on the causative agents for this activity. An answer
to this question might be possible through the study of complete flux
density limited samples, and the search for statistical relations be-
tween variability and other parameters which can be determined for the
samples. The study of complete samples of faint sources might also show
the effects of evolution and population changes. The difference in the
mean spectra between strong (S> 1.5 Jy) and weak sources (S> 15 mJy)
(Pauliny-Toth et al. 1974, Condon and Ledden 1981) suggests a difference
in their physical properties, although the identification content of
strong and faint samples at 5 GHz are similar (Condon et al. 1975).

In order to pursue these questions a 5 GHz survey of a strip of
extragalactic sky was carried out in 1981, covering part of the region
surveyed by the NRAO survey of faint sources 10 years earlier (Davis
1971). Both surveys were carried out with the NRAO 91-meter telescope,
the first one detecting 254 sources stronger than 41 mJy, and the second
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one detecting 882 sources stronger than 15 mJy. Results of this second
survey are reported by Altschuler (1986).

To improve the available data base we have undertaken measurements
of third epoch flux densities and spectral indices between 2.7 and
4.75 GHz of all sources detected above 50 mJy in the 1981 survey (210
sources), or sources below this limit but detected in the 1971 survey
(30 sources). The measurements were carried out with the 100-meter
radio telescope of the Max-Planck-Institut fiir Radioastronomie, located
in Effelsberg, F.R.G., on 8-10 March 1986 at 4.75 GHz and on 28 February
and 14-17 March 1986 at 2.7 GHz (Forkert and Altschuler 1986). The three
sets of measurements cover a total time span of 15 years (1971.0,
1981.9, 1986.2) and provide data for a study of the variability
occurring in a complete sample of faint radio sources. The median flux
density of these sources is about 80 mJy.

RESULTS

Here we provide information on some sources which are at the extreme of
the variability amplitude distribution when the three epoch flux
densities are compared after a careful adjustment of the flux density
scales correcting for the slightly different observing frequencies and
for small systematic changes in the calibration.

Table I gives the data for these sources, several of which have
changed their flux density by a factor larger than two. The 2.7 GHz
data when compared with earlier measurement by Pauliny-Toth et al. (1972),
shows the same trend as the 4.76 GHz data. The spectral indices between
the two frequencies are typical for variable sources. Figure 1 shows
the flux density as a function of time for these sources, where some
additional points from the literature have been included.

It is noteworthy that the flux density of most of these sources has
changed systematically over the 15 year timebase. Such behaviour,
although not the subject of much attention, is not uncommon in ARS. A
good example is 2134+004 (Andrew et al. 1978), which over ten years
decreased its flux density by a factor of 2, but does not show large
short-term variations.

Because of the sparse sampling, our program will determine for
these sources a larger overall change than for sources which vary on a
shorter time-scale about some constant average value, so that no
significance should be attributed to the fact that they have shown the
largest variations in our sample. A discussion of the statistical vari-
ability found in this complete sample is given by Altschuler and Forkert
(1986).

This research was supported by a grant from the division of
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TABLE I. Outstanding Objects
Source b Flux densities (mJy) ot IDb
(deg)————-—- 4.76 GHz - 2.7 GHz—=--—-
(1971.0)(1981.9)(1986.2) (1972.7)2 (1986.2)
0619+334 9 423+33 207+11 139% 4 - 155+10 -0.19+0.29
0716+332 20 258 22 197 11 248 8 243+12 214 10 0.26 0.26 BSO
0742+333 25 265 22 200 11 144 6 208 12 135 10 0.11 0.37 BSO
0748+333 26 689 50 537 28 516 15 769 25 565 12 -0.16 0.19 BSO
0854+334 40 58 13 31 5 31 2 - 27 4 0.24 0.79
0901+330 41 153 16 101 9 90 3 118 11 81 5 0.19 0.29 BSO
1425+332 68 56 13 30 4 25 2 - 21 3 0.31 1.00
1722+330 32 228 20 467 24 548 18 217 12 379 10 0.65 0.21 BSO
2338+330 -27 577 42 309 16 237 7 424 16 251 13 -0.10 0.24 BSO

a) Flux densities from Pauliny-Toth et al. (1972)

b) Identifications from Condon et al. (1975) and Fanti et al. (1974)
BSO = blue stellar object

c) Spectral index: S« V%
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Figure 1. Flux density as a function of time for some outstanding
sources. Additional data is from the following:
1969.6 Pauliny-Toth et al. (1972)
1975.9 Machalski and Condon (1979)
1978.1 Owen et la. (1980)
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