PECULIAR MAGNETIC FIELD STRUCTURES IN 4C49.22 (1150+497)
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ABSTRACT. We present radio polarisation observations of the quasar
4C49.22. It shows no evidence of depolarisation on the counter—jet side,
while exhibiting strong variation of fractional polarisation along the jet,
as well as transverse offset of maximum fractional polarisation from each
knot in the jet.

1. Introduction

It has recently been shown (Laing, 1988; Garrington et al., 1988) that in
powerful radio sources the jet side depolarises less rapidly at low fre-
quencies than the counter—jet side. The observed depolarisation asym-
metry may arise from differential Faraday rotation in thermal gas outside
the radio source, where less depolarising material intervenes between the
observer and the jet side which points towards the observer. Although
counter examples to this effect are not uncommon among large sources,
one of the few small radio sources which appear not to follow this trend
is 4C49.22, a QSO (Z = 0.334, LAS = 15 arcsec). It, in addition, shows
other peculiar characteristics. We are currently investigating the radio
structure and polarisation characteristics of this quasar.

2. Results

Figure 1 shows the VLA total intensity structure at 5 GHz with grey-—
scale plots of the degree of fractional polarisation. The main polarisation
results are:

(a) The degree of fractional polarisation at 5 GHz is on the average
12.524% and 13:5% for the jet and counter—jet sides respectively; and
1223% and 17.5%6% respectively at 1.5 GHz.

(b) There is considerable variation of fractional polarisation across
the jet side at both bands reaching peaks of 20% and 30% at 5 GHz and
1.5 GHz, respectively.

(c) There is apparent repolarisation on the counter lobe (which
appears insignificant considering the poor signal-to—-noise) and midway
along the jet.
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. (d) The maximum fractional polar-
isation exhibits a transverse offset
from the jet knots.
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The absence of depolarisation in
4C49.22 is unusual given that it is a
luminous source with a fairly compact
size. Typically, A,/. for QSOs of similar
size and luminosity is 49 cm (Tabara
and Inoue, 1980), while for 4C49.22 it
would appear to be around 73 cm. But
since a significant fraction of the flux
(about 30%) is in the core at 1.5 GHz,
using relativistic beaming arguments we
may infer that it is intrinsically much
weaker than observed, and not expec-—
ted to follow the trend, since the
amount depolarisation is more for
strong high redshift sources (Strom,
11 50 48‘6 48.4 48.2 48.0 47.8 47.6 1973)'

GREY SCALE FLUX RANGES 0 GOG0RA00 2.0000E-01 RATTO The variation of fractional polar-
isation along the jet may be related to
the observed bends (Burns et al.,

1984); since shock—-induced perturbations associated with extreme jet
curvatures can increase the degree of polarisation (Laing, 1981). At such
bends complex geometry may present two or more blobs or knots with
equal and opposite Faraday rotations and give rise to repolarisation as
observed midway in the jet (see Laing, 1984). The offset of the peak
fractional polarisation of the knots from ridgeline is reminiscent of the
"twisted flux tube" model of Konigl and Choudhuri (1985).
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