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4.2 The bent jet in 0647+415 (4C41.17)

The only evidence we have for jets supplying the energy to the hotspots in
these sources is found in 4C41.17. The lower panel in Figure 4 shows low level
components to the west of the main component at an intermediate position
angle to that between N and B1 (-103°) and between Bl and A (-126°); this
may indicate the path of jet propagation. Assuming the jet is bent at B1 due
to interaction with an interstellar cloud, estimates of momentum transfer to Bl
suggest that the mass of the cloud is of the order of 10® solar masses (Gurvits
et al, 1997). It is not out of the question that B1 is the pre-cursor to a globular
cluster forming in the galaxy some 3 kpc from the nucleus (Fall and Rees 1977,
Rees 1977).

Of course many assumptions have gone into this mass estimate, one of which
is that the cloud is not displaced by more than its “size” due to momentum
transfer from the jet during the radiative lifetime of B1 of 2.2x10° years. The
size is taken as the distance from the bright eastern component in the VLBI
image to the westernmost weak component, (860 pc). Whether this is a valid
assumption is not possible to prove or disprove with the current state of our
knowledge. If the cloud is not to be disrupted, it may require to be more massive
than 108 solar masses. Figure 4b gives a sketch of the interaction proposed.

5 Unification of high redshift galaxies and
quasars

The radio morphologies of high redshift galaxies are lobe dominated and very
different to those of their high redshift quasar counterparts which are strongly
core dominated (e.g. Frey et al 1997). Can they be unified on the basis of
orientation alone? The answer is not yet clear, partly because the samples of
quasars and galaxies observed so far are not matched in luminosity. The cores
in the galaxies are 2 to 3 orders of magnitude weaker than the quasars which
is consistent with there being strong beaming in the quasars (and presumably
superluminal motion), but it also implies that we should see quasars further
from the line of sight with more prominent jets. Perhaps these will be found
in samples of fainter high redshift quasars (e.g. Britzen and de Bruyn, private
communication) which are matched in luminosity to the galaxies.
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Figure 4. a). VLA image of 4C41.17 at 6 cm (Carilli et al., 1994);

b). VLBI 18 cm image of the component B1. Contour levels: -2, 2, 3, 5, 10, 25, 50,
75, 99 % of the peak brightness of 8.2 mJy/beam; restoring beam is 38.1x26.8 mas in
PA 21.4°. The shaded area shows a hypothetical cloud responsible for the jet bending.
Arrows indicate directions of the jet propagation before and after the assumed interec-
tion with the cloud.
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6 Conclusions

Our VLBI study of high redshift radio galaxies has led to the following conclu-
sions:

1) compact 1 kpc hotspots are found dominating the VLA components;

2) no radio cores are detected at 327 MHz which is consistent with their having
flat radio spectra and with the sensitivity of the observations;

3) with standard assumptions, the magnetic field strengths in the hotspots are
10=2 to 1073 G which is an order of magnitude stronger than in the low redshift
galaxy, Cygnus A. Again with standard assumptions, the largest angular sizes of
the sources suggest ages which are one to two orders of magnitude longer than
the radiative lifetimes estimated from the total electron energy. This implies
that there is resupply of energy from the nucleus or that shock reacceleration
occurs in the hotspots;

4) the ratio of overall size to hotspot size is consistent with the correlation found
by Hardcastle et al (1998) for FR II radio galaxies and by Snellen et al (1998)
for GPS and CSS galaxies.
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