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Abstract. Results of monitoring observations at the radio telescope
RATAN-600 and a model interpretation of instantaneous 1-22 GHz spec-
tra at six frequencies for 100 selected AGNs are presented. The index of
variability at these frequencies is shown for 550 sources monitored in
1997-2001 at 11 epochs. The spectra of the selected sources exhibit flux
density variations of about 50% and up. The type of spectral evolution
is similar for all the selected objects, favoring the same basic physical
model. Model analysis shows that the nature of the radio sources and
the observed variability behavior of the spectra can be explained by a

model with a relativistic jet of parsec scale in a longitudinal magnetic
field.

1. Observations and Results of Analysis

Since 1997, we have monitored instantaneous 6-frequency 1-22 GHz spectra of
550 compact extragalactic radio sources with milliarcsecond components. Mon-
itoring sets take place several times per year at the RATAN-600 ring radio
telescope. The sources were selected from the Preston et al. (1985) VLBI sur-
vey. Every 1-22 GHz spectrum was measured at six wavelengths of 1.4, 2.7,
3.9, 7.7, 13, and 31 cm over a period of a few minutes (see details in Kovalev et
al. 1999).

From the distributions of 550 sources over the V,, = —g—;—:ﬁi—%—i—i—: variability

indexes at 22-2.3 GHz over the four-year period (1997, March, — 2001, May;
11 epochs; Fig. 1) it follows that: (i) the distributions have one peak at indexes
of about 0.17 at 22 GHz and 0.10-0.05 at 11-2.3 GHz; (ii) the mean index
of variability for the full sample decreases as 0.24, 0.19, 0.19, 0.15, 0.15 with
decreasing frequency; (iii) more than 20% of the sources exhibited very strong
variability at the higher frequencies in this period: with 1.5-15 times greater
changes in the flux (V, is more than 0.25).

The 100 sources with the strongest variability (V,, > 0.25, see Fig. 1) ever
observed have been selected from the 550 objects monitored. The behavior of
the spectra is similar for the 100 AGNs selected: a wave of a perturbation moves
along the spectrum from higher to lower frequencies. As a result, a spectrum
can be observed as a variable one in the entire 1-22 GHz band or only in the
higher frequency part of the band (see examples in Fig. 1).
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Figure 1.  On the top: typical examples of multi-epoch instantaneous
spectra for 8 of 100 AGNs with the strongest variability in 1997-2001.
Epochs: 1997, March, June, September, December; 1998, March; 1999,
April, September; 2000, April, August; 2001, March, May (11 epochs,
labeled 0-9, a). On the bottom: histogram of indexes of the long-term
variability at 22-2.3 GHz for 550 VLBI compact extragalactic radio
sources monitored during the same 11 epochs.

Such behavior of the variable spectra and the variability index—frequency
statistical dependence can be explained by a variability of the flow of the emitting
particles at the beginning of a jet in a relativistic jet model with a quasi-radial
magnetic field (for details of the model interpretation, see Kovalev et al. 2000).
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