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ABSTRACT. Results of multifrequency broad band
spectra observations and their interpretations by the
Hedgehog relativistic jet model are presented for 20
strong variable radio sources. The many years strong
variability of well known objects, including BL Lac and
OJ 287 for 20 years, is analyzed. Instantaneous 5–7
frequency spectra were measured at the RATAN–600
radio telescope over the period from 1979 to 1999. The
strong long-term variability of the spectra is explained
by the variability of a continuous relativistic jet with a
variable ejection of it from an active nucleus in quasi
radial magnetic field.
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1. Introduction

The general final aim of any experiments is a study
of an origin of processes, which give rise to the observa-
tional phenomenon. For the given case it is a study of
an origin of variable extragalactic radio sources. The
phenomenon of the variability can be qualitatively in-
terpreted in terms of an activity of a central nucleus
of a galaxy or a quasar. Nevertheless the problems
exist for a quantitative explanation of the variability
by a concrete physical model: the longer the temporal
and the wider the frequency intervals of an analysis (as
well as the more a number of frequencies), the worse
the quantitative fit to the observational data, as a rule.

Earlier we had fitted a relativistic jet model of va-
riable extragalactic radio sources to the instantaneous
1–22 GHz spectra at 6–7 frequencies for 79 variable so-
urces at 1–2 epochs, as well as the similar explanation
had been done for the observational shapes of about
200 VLBI-compact extragalactic objects (Kovalev &
Kovalev, 1996, 1997). Now we report on successful re-
sults of a comparison of the same model with our multi
epochs observations of instantaneous 1–22 GHz spec-
tra for 20 well known variable radio sources.

2. Observations and the Model

Observations were carried out at the RATAN–600
radio telescope during 1979–1999 in the framework of
our monitoring program to study the long-term spectra
variability of extragalactic radio sources. Each indivi-
dual spectrum was measured during several minutes at
all frequencies and averaged on the set for a few spectra
measurements. Observations were done with 3–4 sets
per year, excluding several years because of moderni-
zations of the antenna and other reasons. Duration of
each set was 1–3 weeks. 1–22 GHz spectra were mea-
sured at 5-7 wave lengths of the following: 1.00/1.38,
2.08/2.7. 3.9, 6.0, 7.6, 8.2, 13 and 31 cm. The part of
the presented data was published earlier. Details see
in Kovalev (1998), Kovalev et al. (1999).

The following sources with strong long-term variabi-
lity are included in the analysis:

1. BL Lac and OJ 287 (for 20 years), 3C 84, 3C 120,
3C 273, 3C 279, 3C 345, 3C 454.3, 4C 39.25,
1510−08, 2134+00 for 1979–1999;

2. CTA 102, 0528+13 (Nimfa), 1055+01, 1124−18,
1219+04, 1730−13, 1749+09, 2209+23 for 1989–
1999;

3. 0109+22 for 1979–1999.

The typical amplitude of variability during the pre-
sented period was several times more than the minimal
value of the flux density for these objects.

The Hedgehog jet model (Kardashev, 1969) is used
to study an origin of these variable sources (full referen-
ces see in Kovalev & Kovalev, 1996, 1997). To explain
the observed quantities of the polarization by the mo-
del, we assume that the observed emission is strongly
depolarized — for an example, by the Faraday rota-
tion in the ambient magnetized plasma of the jet, an
envelope or a lobe along the line of sight.
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3. Results

Presented well known variable radio sources (qua-
sars, galaxies, BL Lacs) with strong long-term radio
variability from our many years multi epochs multifre-
quency measurements:

1. show the natural wave-like changes of the instanta-
neous spectra in centimeter-decimetre wave leng-
ths on the scales from a few weeks to several years;

2. have one/two component shapes of the instanta-
neous spectra, the high frequency component of
which is variable, and the low frequency compo-
nent, if it is detected, is not variable;

3. can be explained in the framework of the Hedge-
hog relativistic jet model (with an accuracy about
or more than 90%) by a variable persistent flow of
relativistic particles from an active nucleus of an
object in the strong quasi radial magnetic field.

The jet in the model is associated with the observed
high frequency component of the spectra. The time
scale of the spectra variability at higher frequencies
is equal to the scale of the variability of the flow of
relativistic particles from an active nucleus. Any short

scale can be in the model, including the variability du-
ring a day, if it is permitted by a mechanism of the
variability for the flow of the particles from the nuc-
leus.
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