oris Neumann CEA/Saclay,
Irance




Up to z=0.5: correlation
between radio galaxies and
cluster like environment
(Yee & Greenl1984, Yates et
al. 1989,Hill & Lilly 1991 ....)
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Faraday rotation
measurements of wrason
high z (z>1) radio .
galaxies indicate
that these sources
are embedded in )

dense o
environments ’

(Carilli et al. 1997)
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Optical studies around
high redshift (z>1)
radio galaxies indicate
presence of galaxy
overdensities (Le Fevre
et al.1996; Pascarelle et
al.1996)

(HST 1mage from
Pascarelle: radio
galaxy at z=2.4--

53W002)




ROSAT: extended X-ray emission around distant radio
galaxies

(Hardcastle & Worrall 1999 ) ICM emission

=> assumption: the trend of correlation holds up to high z

Table 2, Results of radial profile fitting tor extended sources,

Sounce ¢ ] Centr Counts in
midius s 5 o [ paint model
{arcsec) g



Up to now a dozen of z>1 radio
galaxies observed with Chandra
up to now no prominent exteneded
X-ray emission found

(example 3C 294 by Fabian 2001;
2003)

Donahue, Daly & Horner (2003) 2 ;
extended X-ray emission detected in

ROSAT data due to source 3
confusion ; similar results with -
XMM: Hardcastle et al. 2004;

Belsole et al. 2004

=> not a lot of indication for a hot
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The mechanism of creating radio galaxies 1s
different for low and high redshift radio galaxies:
not logical since high z radio galaxies have same

morphology as nearby ones

distant radio galaxies are
embedded 1n cluster environments which did not
yet collapse or are just about to collapse=> 1n
agreement with observations (Faraday rotation,
galaxy overdensities)




Mass function of PR o
clusters for f T
different
redshifts
Bartlett 1996
at z=1 number
density of
massive clusters
lower than at
z=0 structures
not entirely _ SO SRR . SN N 5
1 1l id il
collapsed at z=1 Mass {sokar masses)




If distant radio galaxies are embedded in cluster environments which did
not yet collapse or are just about to collapse we can use the radio
galaxies as light houses for birth places of clusters

Regarding in detail we can learn about the initial collapse from which
clusters form.
2 possibilities:
1) spherical homogenous collapse
2) hierarchically from even smaller structures



If radio galaxies are light houses for cluster
environments:
Probing the mass density distribution before
the cluster collapse -> measuring
fragmentation

Growing of large scale structures

- Constraints on 1nitial conditions (for
numerical simulations




If radio galaxies are light houses for cluster
environments:
Statistical approach: mapping radio galaxies at
different redshifts and measuring X-ray luminosity
of ICM with radio properties.

When correlation of radio X-ray properties of more
nearby clusters 1s found => cluster 1s relaxed

Probing collapse time of clusters (maybe even as
function of cluster mass-if large number of sources




a) very high resolution to distinguish between radio
galaxy emission and cluster emission

b) high sensitivity to get down to very low y for the
SZ-signal

Alma will have high spatial resolution. Does it have the require[d
sensitivity? Equivalent of groups with 1keV? If else, only
statistical approach

high resolution is essential also for statistical approach to have #
limit on source confusion




Possibility of high resolution imaging with SZ only

see comparison between ROSAT and Chandra, high
spatial resolution 1s needed to eliminate source
confusion



Information on the 1itial collapse of clusters
(fragmented or not)

Determining collapse times of clusters or the era of
cluster collapse (statistical approach)



