


Giant shells around high-z radio-loud AGNs

Our methodology is as follows. For each of the radio
galaxies, we first conduct a visual inspection of HST
image, to look for morphological features on 10-100 kpc
scales that may be related to the putative gas shell,
using (a) the raw image, (b) the image after smoothing
to increase the signal to noise of faint structure, and (c)
the image after application of unsharp-masking.

In addition, we measure the surface brightness in
concentric annuli centred on the radio galaxy, to obtain
an upper limit on the flux (or luminosity) of otherwise
unseen gaseous shells as a function of radius. This will
allow us to place constraints on the size and content of
gas and dust of the putative shells.

The analysis of TXS 0828+193 (one of the selected
sources) is described in the next section. The analysis
of the other sources is in progress.

3. TXS 0828+193

TXS 0828+193 (z=2.57) is among the most UV-luminous
radio galaxies at z≥2, and has been well studied in
previous works. This radio galaxy shows a strikingly
large Lyα nebula with a spatial extent of ∼80 kpc, and
with a very extended Lyα absorption feature in front
of the nebula, showing a slight blueshift (see van Ojik
et al., 1997; Villar-Mart́ın et al., 2002).

Among the archival images of TXS 0828+193, we
found several unpublished optical and near-infrared im-
ages that are substantially deeper than the HST images
previously published by Pentericci et al. (1999). Upon
visual inspection, these newer F606W, clear, F110W and
F160W images show two striking shell or bubble-like
emission features, located ∼2′′(∼16 kpc) from the AGN,
at the north-east edge of the optically emitting structure
of this galaxy (see Fig. 1). The nature of these structures
is not immediately clear; in this context the following
questions arise: are these line or continuum dominated
structures?, and, are they related to the large-scale Lyα
absorbing structures? Nonetheless, it seems plausible
that we are witnessing an explosive feedback event, with
energy injected by the AGN leading to the formation and
growth of outflowing superbubbles (see Tenorio-Tagle
et al., 1999; Humphrey et al., 2013).

We are currently undertaking a detailed study of
these structures, using a combined analysis of imaging
and spectroscopic data.

4. Summary

Associated, large scale Lyα absorbers are frequently
detected in the spectra of powerful radio galaxies at
z>2. These absorbing structures are thought to be giant,
expanding shells, but their origin and physical properties
remain elusive. Nonetheless, they are likely to carry
important information about massive galaxy evolution
and the impact of feedback activity. In this work, we
discuss a project which aims to detect these shells in
emission, in order to place stronger constraints on the
size, mass, and nature of the shells. We show preliminary
results using new HST images of TXS 0828+193, in
which we detect a pair of possibly feedback-driven shells

Fig. 1: TXS 0828+193 showing two striking shell or bubble-
like emission features.

in emission. Further results and analysis of our project
will be presented in a future publication.
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