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We present the results of our complete investigation of the host
galaxies and environments of a sample of radio galaxies spanning a
factor of 1000 in radio luminosity at a single cosmic epoch
(0.4<2z<0.6). We describe our investigations into the Fundamental
Plane of 2z~0.5 radio galaxies using deep spectroscopic data

The Sample

Our 41 object z = 0.5 radio-galaxy sample consists of all of the narrow-line radio
galaxies in the redshift interval 0.4 <z < 0.6 from four complete, low-frequency selected
radio surveys: 3CRR, 6CE, 7CRS and TexOx-1000 (““TOOT”). Full details of the sample
(including motivations for this choice of sample) can be found in McLure et al. (2004),
along with HST I-band imaging data and 2-dimensional modelling of the host galaxies,
the results of which we use below.

The Fundamental Plane

We use deep spectroscopic data (from the WHT and Gemint) together with a direct
fitting code to obtain the stellar velocity dispersions of 24 of the objects in our sample
(Figure 1). We apply an aperture correction using the procedure described by Jorgensen,
Franx & Kjergaard (1995) and combine these results with the effective radit (r.) and
surface brightnesses (I,) from MclLure et al. (2004). We show in Figure 2 the location of
our objects on the Fundamental Plane of local active galaxies (Bettoni et al. 2001). The
majority of the radio galaxies in the sample of Bettoni et al. (2001) are FRIs. We then fit a
plane to our data by minimising the sum of the squared residuals perpendicular to the
plane, weighted by the errors on the residuals. We show our best fitting plane in Figure 3.
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Figure 1. Left panel: the TOOT1648+5040 spectrum (black) overlaid with our best fitting
broadened template (red; offset by 0.3) and with shaded regions excluded from the fit due to
emission or absorption features. Right panel: the minimisation of y* as a function of o.
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Figure 3. The

Fundamental Plane

of our z = 0.5 radio
galaxies. We again
correct our objects
for passive evolution.
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combined with the HST data from Mclure et al. (2004). We fing
evidence for a z~0.5 Fundamental Plane that is somewhat differeny
to that observed in the local universe and discuss possible reaso

for this discrepancy. We also find evidence of different stz

formation histories for high- and low-luminosity radio galaxies.

on the local
Herbert et

We find that our lower-luminosity objects (I.;s; < 102°W Hz ! st'!; FRIs) fa
relation but objects with higher radio luminosities (FRIIs) typically do not.
al. (in prep) we consider two possible explanations:

1. The Fundamental Plane is different for low- & high-luminosity raqEealaxies.

whether
or size
these
three

2. Evolution of the host galaxies. In Herbert et al. (in prep) we exa
passive evolution, a mass-dependent change in the mass-to-light
evolution can explain the difference between the planes. We find that
can in 1solation provide the solution, but suggest that some combinatic
may provide a plausible explanation.

Star Formation Histories

We use the strength of the 4000A break (the D_(4000) index) as an indic
star formation; younger stellar populations have smaller 4000A breaks (see
2010 for full details). In Figure 4 we show D_(4000) versus the low-fr
luminosity at 151 MHz, L, for our objects. We find:

1. Evidence of different star formation histories for high- (typically F
luminosity (typically FRI) radio sources.

2. The sample 1s also fairly well divided by the spectral classification sche
Longair (1979): low excitation galaxies (LEGs) possess older stellar po
high excitation line objects (HEGs).
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Future Work: The Cluster Environgs

We have recently completed wide field inaaes
o r and i1 bands of all of g
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engaged in using multi-colour 1mages to investigate
the cluster environments of our radio galaxies to
determine whether the environmental density 1s
related to the central radio galaxy, and whether there
is a preferred orientation for the radio jets with
respect to the environment.
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