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P-Band Imaging Of The Radio Galaxy 3C353

Mark Swain (U. Rochester, NRAO-CV)
Namir Kassim (NRL)
Alan Bridle (NRAO-CV)
Stefi Baum (STScI)

We propose a preliminary P band observation of the bright (155 Jy) extended (5') FRII
radio galaxy 3C353 to: (1) search for any previously undetected large-scale, steep-spectrum
structure and (2) determine whether there is a large-scale depolarization asymmetry
between the jetted and counterjetted lobes.

A P band total intensity map of 3C353 would address two questions. First, it would
show whether or not the source has any steep-spectrum extensions (halo) or ”wings” that
are not evident from the low-resolution L-band images obtained by Swain for his Ph.D.
thesis (in preparation). Such wings are not unusual in moderate-power FRII radio galaxies
(e.g. Black et al. 1992), and have been variously interpreted as evidence for previous
epochs of AGN activity (possibly oriented along a different axis) or diffuse backflow from
lobes (as in the "wings” seen in the P-band map of Cygnus A). Second, A P-band map of
the previously known structure in 3C353 would improve constraints on large-scale spectral-
ageing/curvature models for the source. (We note that the lobes of 3C353 contain enough
filamentary substructure that follow-up B-configuration observations would be needed at
P band to explore spectral ageing models in detail. We would like to gain experience with
P band observations of this region in the C configuration before requesting time for this
more computationally difficult follow-up experiment, however.)

Our L-band (1.38, 1.66 GHz), C-band (4.9 GHz) and X-band (8.3 GHz) observations
show some small depolarizing filaments in front of both lobes of 3C353 but also that
any large-scale depolarizing screen becomes Faraday thick only below 1.4 GHz. We are
interested in searching for the large-scale depolarization asymmetry at P-Band in order
to check whether the depolarization correlates with the jet-brightness asymmetry as in
strong-jet sources (Laing-Garrington effect) or is better explained by intrinsic asymmetries
as in other FRII radio galaxies that may be near the plane of the sky (Pedelty et al. 1989;
Garrington et al. 1991). If the former, the observation could strengthen the case that the
jet/counterjet asymmetry in 3C353 is produced by large-scale bulk relativistic motions.
If not, then the jet/counterjet asymmetries in this source are probably intrinsic. A C
configuration, P-band polarization image would be sufficient for this as only low resolution
images are necessary to determine the sign of the depolarization affect.

The observations would be made in multi-channel continuum mode to allow for off-line
editing of narrow-band interference. The data would be processed in the SDE environment
using Tim Cornwell’s 3-D polyhedron imaging algorithm, “Dragon,” to maximize effective
sensitivity. One of us (NK) has extensive experience applying this program to image P-
band data. SDE and “Dragon” are currently on-line at the Naval Research Laboratory so
that we will not need to use NRAO facilities for this data reduction.



We intend to make polarization and depolarization images by splitting the six hour
observation into a large number of snapshots, which would initially be imaged separately.
The position angle of a bright, polarized region in 3C353 would be used to derive a time-
dependent L-R phase difference correction which best aligns the polarized position angle
in the bright region among the snapshots. The data would then be combined for imaging
with the best sensitivity and dynamic range in total and polarized intensity. Under typical
ionospheric conditions, we will not be able to determine the absolute polarized position
angles, but this technique will allow proper combination of all the data with the correct
relative position angles, and thus a reliable detection of any large-scale depolarization
asymmetry in 3C353.

If granted observing time, we request to be scheduled at the beginning of C array so
that the sun is as far from the source as possible. On October 21, the sun will be 4 hours
of RA from the source; by December 15 it will be at the same RA as the source. Because
of extensive confusion in the region (3C353 is located near the region where the North
Polar Spur crosses the galactic plane) we need good uv coverage and request six hours
of observing time. We expect to be able to produce polarization maps since the sun is
currently entering a Solar minimum (see figure 1). Because we are looking for structure
on the same scale or larger than what has been previously mapped (4.5’ with L band in C
array), P-band C array observations, with sensitivity to emission on scales up to 30°, are
ideal.

The proposed observations constitute a preliminary, diagnostic observation. If we find
new evidence for steep-spectrum regiuons of the source or for a significant, depolarization
asymmetry, we would follow up with a proposal for P band imaging in B configuration
closer to Solar minimum. This would be used to produce two-configuration images in both
total intensity and polarization.
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Fig.1.-The monthly mean observed 2800 MHz solar flux from January 1950 through
February 1994 (from the Solar Geophysical Data prompt reports, March 1994, number
595, part 1).
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Fig.2-3C353 at P-Band C-configuration resolution (based on our L Band data).
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