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Abstract. Estimations of the possible activity periods of galaxies and
quasars were made from the UTR-2 catalogue samples by two methods.

If we assume that observed periodicity of the redshift distribution is caused
by the recurrent nuclear activity, then a periodicity in the object luminosity
distribution must also be seen. The results of our earlier work (Miroshnichenko
1994) favoured this assumption because the characteristic luminosity function
evolution time was estimated to be less than the corresponding cosmological
time.

To estimate the possible activity periods we used the statistically complete
samples of 114 galaxies and 69 quasars, taken from from the UTR-2 catalogue
at 25 MHz in the declination zone § = —13° — +20° for which optical data
was available. The sample selection criteria for objects were: Sg5 > 20 Jy,
my < 18.5™, where Sas is the flux density at 25 MHz, my- the visual magnitude.
The UTR-2 sensitivity for discrete sources 25 MHz measurements is 10 Jy. The
sample galaxies occupy the redshift range z = 0.002 — 0.881, and the sample
quasars occupy z = 0.129 — 2.975 with mean value (z) ~ 0.1 for galaxies and
(z) ~ 1.0 for quasars.

Let us the estimate of activity period as the difference At; of the corre-
sponding cosmological times ¢ for the same luminosity objects from two sub-
samples: (1) for redshifts z less than (z) and (2) for redshifts z more than (z).
The cosmological time calculations were carried out within the framework of
Friedmann model (Zeldovich & Novikov 1975) with ¢p=0.25 and Hp=100 km
s~! Mpc~!. So, the simple activity period estimation is:

At = tr(zq)) — to(zz)

where t,(z(1)), tL(2(2)) - the cosmological times for objects with same luminosity
L in our subsamples (1) and (2), respectively. These possible activity period
values for sample galaxies and for sample quasars in the decametric and optical
ranges are from 10® to 10° years.

We derived power spectra (periodograms) P(v) (Deeming 1975) to find the
periodicities in the sample object luminosity distribution with redshift. Our
periodogram analysis revealed significant peaks (significance level is Q = 97 -
99% for the quasar luminosity distribution at redshifts z, = 2.222; 1.124 in both
decametric and optical ranges, and at redshift z, = 0.448 in optical. Besides, we
found the periodicity peak of optical luminosity at z, = 0.224 (Q = 93.5%). The
galaxy sample luminosity peaks were determined at z, = 0.200 (Q = 98%) in
the decametric range and at z, = 0.0125 (Q = 90.5%) in optical. The subsample
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of powerful radio galaxies (FR II type) revealed peaks at z, = 0.192 (Q = 91%)
in the decametric range, and at z, = 0.048 (Q = 99%) in optical.

The value 2z, = 0.048 agrees with result of Broadhurst et al.(1990) for the
galaxy redshifts; the value z, = 0.0125, determined in our galaxy optical luminos-
ity distribution, is close to the value shown by Duari, Gupta, & Narlikar(1992)
for quasar redshift distribution. The peak position at z, = 2.222 for the quasar
luminosity distribution in decametric and optical ranges is in agreement with
result by Gwyn & Hartwick(1996) for the galaxy redshift distribution.

Thus, the redshift values, corresponding to periodicity peaks in the quasar
and galaxy luminosity distributions in the decametric and optical ranges, are
from z, = 0.0125 to 2z, = 2.222. Let us the distinguished values 2, are multiple
to smaller from those (z, =0.0125). Then we determine the corresponding space
scale using formulae for distance r in the comoving volume. For a Friedmann
universe with gg = 0.25 and Hy = 100 km s™! Mpc™!, we find that the charac-
teristic size in the object space distribution is r, = 40 Mpc. Note, this value of
rp corresponds to characteristic size of the galaxy superclusters.

In accordance with the new results in the fractal analysis of redshift surveys
(Amendola & Palladino 1999; Joyce, Montuori, & Sylos Labini 1999) the galaxy
clustering is described well by the fractal distribution with size D = 2 on the
scale 20-30 Mpc. Our estimation of the characteristic size in the object space
distribution is close to other authors data.

We determined the time connected with luminosity periodicity from expres-
sion

1
t—ty = “H, [z - (1.5+ 0.5q0)z2] ,
where t, tp are the cosmological time for the epoch z and the present epoch,
respectively (Zeldovich & Novikov 1975). We obtain t — tg = 1.2 x 108 years for
2,=0.0125 (with go = 0.25 and Hy = 100 km s~!Mpc~!) giving 4.3 x 10® years
for 2z, = 0.048 and 1.4 x 10° years for zp = 0.224. So, our estimations of ¢t — ¢ are
in keeping with our first estimations At in the decametric and optical ranges.

Thus, the cosmological periodicity in the sample luminosity distributions of

galaxies and quasars may be the indicator of their nuclear activity recurrence.
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