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1. Introduction

The study of the parsec scale properties of radio galaxiesugal to obtain information on
the nature of their central engine. In order to study ste#ibiproperties of different classes of
sources, it is necessary to define and observe a sample thee fsom selection effects. To this
aim, it is important to define the sample using a low radiodegey, to avoid observational biases
related to orientation effects, thanks to the dominancewtrhdio frequency of the unbeamed
extended emission. With this purpose, we started a prajeabserve a complete sample of radio
galaxies (the Bologna Complete Sample (BCS)) selectedniiiie B2 Catalog of Radio Sources
and the Third Cambridge Revised Catalog (3CR) [6, 7], witls@lection constrain on the nuclear
properties.

The sample consists of 95 radio sources. We selected theesoabove a homogeneous flux
density limit of 0.25 Jy at 408 MHz for the B2 sources and thaiseve 10 Jy at 178 MHz for the
3CR sources [4] and applied the following criteria: 1) deation >10°; 2) Galactic latitudg b |
> 15°; redshift z0.1.

At present VLBI observations are available for 76 sourcdee missing 19 sources will require
very sensitive observations (phase reference techniqudaage bandwidth) because of the very
low activity of the radio core.

2. Source morphology

At parsec scale most of the sources (24 FR | and 7 FR 1) show@ected a one-sided jet
structure because of relativistic effects, however we rase a high number of sources with a
symmetric jet structure. We classify as two sided all saistgowing both a jet and counterjet,
regardless of the value of the jet to the counterjet raticherlength of the counterjet. The total
number of sources with a two-sided morphology is 17, cooedmg to~ 25%. This percentage is
significantly higher than that found in previous samplesmliterature: there are 11% symmetric
sources in the PR (Pearson-Readhead) sample [10] and 498%4.1) in the combined PR and
Caltech-Jodrell (CJ) samples [13, 12, 11].

For two-sided sources, the brightness ratio between th¢etwds in the range 1-5, while most
of the brightness lower limit in one-sided sources is highan 5 confirming that the sensitivity
in our maps is generally good enough to detect two sided ssur€he main difference between
the percentage of symmetric sources in the present samgléngrevious samples is naturally
explained in the framework of unified scheme models sincesources have been selected at low
frequency and should not be affected by an orientation Bias.comparison between the VLA and
VLBA jet position angles (P.A.) shows that most of the soarde not show a large misalignment
and that the one-sided parsec scale (or the brigther jetubldesided parsec jets) is oriented with
respect to the nuclear emission, on the same side of thetérigifoparsec-scale.

We compared the total flux at VLBA scale with the core arcsddtux density. We find that
70 % have a correlated flux density larger than 80% of the aot&kcore flux density. This means
that in these sources we mapped most of the milliarcsecoad)(stale structure and so we can
properly connect the parsec to the kiloparsec structur@s13-(30%) sources, a significant fraction
of the arcsecond core flux density is missing in the VLBA ingg€his suggest variability or the
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Figure 1: VLBA image at 1.7 GHz of 3C 293. Contours are: -0.3 0.3 0.5 1 27319 15 mJy/beam.

presence of significant structures betwe&30 mas and 2 arcsec that the VLBA can miss because
the lack of short baselines. To properly study these stresfduture observations with EVLA or
the e-MERLIN array will be necessary.

3. Individual sources

1350+31 — 3C293rhis peculiar source has been studied in detail in the raddb aptical
bands. Recent results are discussed in [1] and [5], whersdilnee structure is analyzed from the
sub-arcsec to the arcmin scale. In Giovannini et al. 200F {8 presented a VLBI image at 5
GHz where a possible symmetric two-sided jet structurediblg at mas resolution. Because of
the complex inner structure we observed again this sourtie te VLBA at 1.7 GHz in phase
reference mode to properly map the inner region. Moreoveregeced VLA data in the A+
configuration (A configuration, adding also the VLBA-Pt tdepe) to increase the VLA angular
resolution and to study the connection between the sule@isd the arcsec structure. In Fig. 1
we show the VLBI image of the core.

In agreement with the previous VLBA image at 5 GHz, the soshm®vs a symmetric structure
with two symmetric jets. The sub-arcsec VLA image at 5 GHaghthe bright inner two-sided jet
with a more external fainter diffuse emission (Fig. 2). Thiglhitness distribution suggests a two
phase activity: the source emission after some time réestavith a higher activity with respect
to the older emission. However the jet direction appearetodmstant in between the two activity
epochs: after some oscillations the subarcsec jet is gleddnted in E-W direction, and it moves
to a PA =-20 (E side) and to a PA + 20 (W side) in the directiorhefarcsecond scale jet (Fig. 3).

Our suggestion is that this source is at a large angle wigtergo the line of sight, and that
oscillations and relatively small changes in the jet PA aesent. In the region at about 2 - 3 kpc
from the core the Jet PA shows a large symmetric change wigit séale structure almost in NE-
SE direction. This large change is not due to a change in gtartang nuclear activity but it looks
constant in time and it is likely produced by the jet intei@tiwith a rotating disk as discussed in

[2].
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Figure 2: VLA+ (VLA in A configuration and VLBA-Pt) image at 5 GHz of 3C &9 Levels are: -0.3 0.3
0.51571015203050 100 150 200 300 mJy/beam.
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Figure 3: VLA image at 5 GHz (B and C configuration) of 3C 293. Levels &4:0.20.30.50.715 1050
100 300 500 800 mJy/beam)

1502+26—3C310t is identified with a 15 mag elliptical galaxy at z = 0.053& dptical
images this galaxy is flattened east-west, on an almost pdiqéar direction to the radio jet axis.
In the radio band at low resolution it appears as a relaxedldd{B]) with a steep radio spectrum
(a28,=0.9;a%® =1.4).

Low brightness lobes show a complex structure with filamantsbubbles. There is an unre-
solved radio core with a faint extension from the core to tloetl extended 5”, possibly identified
as a faint jet ([3]). The VLBA structure is very complex. If [8e showed an image interpreted as
a one-sided emission in contrast with [9]. Because of the sitservation and low flux density we
observed again this source at 5 and 1.4 GHz in phase refeneode. At 5 GHz we have an elon-
gated structure in E-W direction with a possible centraleaicstructure and two symmetric jets or
mini-lobes (Fig. 4). At lower resolution (Fig. 5) a faint esaion is visible in the N direction, at the
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Figure 4: VLBA image at 5 GHz of 3C 310. Levels are: -0.2 0.15 0.2 0.3 0410mJy/beam
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Figure 5: Low resolution VLBA image at 5 GHz of 3C 310. Levels are: 0.20.4 0.7 1 1.5 mJy/beam.

sampe PA of the kpc scale structure. At 1.4 GHz the E-W stradtuconfirmed (Fig. 6), as well
as the extension to the North in agreement with [9]. We predumages at 5 and 1.4 GHz at the
same resolution and cellsize and obtained a spectral imdage. The spectral index distribution
confirms the identification of the core with the faint emissat the center of the pc scale structure
which shows a symmetric two-sided extension with a verysgpectral index.

The low resolution images suggest that after a few mas tedegge change in the source PA
from E-W to N-S in agreement with the kpc scale. This pecut@rpholoy could be related to
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Figure 6: VLBA image at 1.6 GHz of 3C 310. Levelsare: -111.52 35 7 mJigfe

the interaction with a rotating disk as in 3C293 or to the pneg of a double nucleus. In any case
the pc scale structure visible in Fig. 4 and the large changgeé radio structure PA suggest a
sub-relativistic velocity for the two-sided emission.
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