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3C 216: Is It the CSS Source with the Highest Rotation Measure?
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Abstract. We discuss our VLBA observations at 5 and 2.7 GHz and our MERLIN ob-
servations at 1.6 and 5 GHz. A MERLIN+VLBA image provided good starting model for
self-calibration and we obtained an unprecedent image of the bent jet of 3C 216. Our observa-
tions suggest the detection of strong polarization position angle variation across the observing
band. If this is due to Faraday rotation then 3C 216 may have a four-figure observed rotation
measure, which is unlikely to be due to errors in the polarization position angle calibration.

1. Introduction

The current literature on distorted extragalactic compact sources often refers to
the hypothesis of light jets tunneling through a very dense and inhomogeneous
medium to explain the distortion of the plasma beams and jets in compact
extragalactic radio sources. Following the discovery that the supertuminal jet of
3C 216 ends in a 90-degree bend (Akujor et al. 1992), the high integrated Faraday
rotation (RM ~ 650 rad m?) seen in MERLIN polarization maps (Liidke 1994)
and the decelerating superluminal components {(Barthel et al. 1988; Venturi et
al. 1992) we believe that this source may be a good candidate to detect a strong
jet-environment interaction and very high Faraday rotation at milliarcsecond
resolution.

For this purpose we have made polarization observations with the VLBA
at 5 and 2.7 GHz to look for variations in the Faraday rotation along the jet
in order to determine whether the parsec-scale jet of 3C216 can be tunneling
through an environment with density increasing outwards.

In this paper, we present some preliminary evidence that 3C 216 is a member
of an “elite” of CSS sources with extremely-high faraday rotation (SEFR’s),
with four-figure rotation measures. Other high-redshift SEFR candidates are
presented elsewhere in these proceedings.

2. Discussion and Conclusions

We were able to image the Faraday rotation along the jet of 3C216 based on
VLBA observations with 8 mas resolution across the observing band. The frac-
tional polarization varies by less than 2% between C and S band, implying that
beam depolarization is negligible at 8 mas deconvolving beam. We also detect
variations in the sign of the rotation measures at a couple of beamwidths or so
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from the core, which may be due to the effect of a disordered magnetic field
structure with a tangling size scale of 20 parsecs or less (Hg = 50 km/s Mpc™!,
q0:0.5).

If we see angular rotation towards the band, even higher Faraday rotation
occurs at the jet tip since the position angle deviations are right above the jet
“hook” are larger than 25° between two sub-bands in the C-band observing
band which are 8 MHz apart. If it is real, 3C 216 may show the highest rotation
measures observed for the CSSs. A thorough error analysis of our data is under
way to confirm if this finding is real or not.

Moreover, our data certainly show that a significant excess in the amount of
Faraday rotation is seen in the jet and that the low integrated Faraday rotation
is due to the contribution of two regions with rotation measures having opposite
signs but with absolute values of the observed rotation measures which can be
even higher than the average value of ~ 13300480 rad m? (37000 %240 rad m~2
at source co-moving frame). This result puts 3C 216 in the “elite” CSS sources
with extremely high rotation measure.

Finally we see no observational support for the idea that the jet of 3C 216 is
propagating through a gradient of increasing magnetic field and densities which
would eventually disrupt the jet, since the average rotation measures do not
increase by more than 30% along the bend.
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