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Overview

() Halo and galaxy formation: a
review

(Il) Galaxies, groups and AGN in the
Cosmic Evolution Survey

(Ill) Results on clustering behaviour

(i) In the context of galaxy groups

(i) In the context of AGN

(IV) Analogies and results for the
time-domain: a new era

(V) Endpoints and trajectories




Review of dark matter halo and galaxy modelling
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Galactic & cluster scale physics

Decelerative processes Accelerative processes
» long cooling time » AM/M ~ 1 (mergers)
» tidal dissapation » AM/M <« 1 (gas accretion)

» exploding supernovae

» AGN jets

» entropy barrier

» accretion shock



Inheritance and environment

Which properties are inherited? Which are incidental?
» stellar mass distribution » non-distributional properties
» luminosity distribution » specific formation history
» colour?
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¢1-halo (1) +¢2-halo (1)

fcg(r)

Inheritance leads naturally to the *halo model’
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Clustering between haloes
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Bi1as: how clusters and galaxies follow dark matter
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Clustering within haloes

P B T S S Y {4

10 F

saasel

1

saasel

t a3 aaal

2 / /

10 >
10 10
rp (comoving Megaparsecs)




Density profile of dark matter haloes

Mass M > v
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Galaxy bias and halo occupation
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Summary (1)

Which properties of galaxies, either Which properties result from
individually or in distribution, can be individual formation histories and
linked to the properties of the larger local environmental states?
structures in which they are
embedded?
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l) Galaxies, groups & AGN in COSMOS
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Galaxies in the Cosmic Evolution Survey

dec (degrees)

dec (degrees)

0.6 0.4 02 0 02 04 04 02 0 0.2 04 06
RA - 150 (degrees) RA - 150 (degrees)



Cluster mass-redshift plane
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Fitting the redshift distribution of galaxies
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0.01)

dN/dz (bin

Redshift distribution of AGN in COSMOS
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Use of projected correlation function

positive and negative 1o error
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Projection of decomposed distribution
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(Ill) Results on clustering behaviour

» Group auto-correlation

» AGN auto-correlation

» Group-AGN cross correlation
- NL AGN vs. BL AGN

- Group mass, redshift

» Group-galaxy cross correlation

- Group mass, redshift
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Results: Group and AGN auto-correlation

1000 |

100 E

0.1 k

0.01

L] I‘[ ' LS
) ev > 1.9
+ ACF Groups | v <19
e ACF ACN B R
- }“71\
"'TTO._ .
I .
= x S ;
E S :
3 s
'T;i
E ll 2 2 :
l' 2 T E
ez > 0.60 )
z < 0.60 3
1 fw
. 2 — - \-‘\ ;
- % .\\ -
To-e 1
= \\
3 A
\ . :
0.1 ' g i
il il L 0.01 | PR S | 2 'l 1 il T | Kl )
10 1 10
ro (Mpe/h) r, (Mpe/h)

Allevato et al. (in prep)



Results: Group--AGN correlation (BL v NL)
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Results:

Sias of AGN and groups
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Slas estimates from clustered objects
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Group--galaxy cross-correlation
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Group--galaxy correlation (Qroup mass, redshift)
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Mass-concentration relation
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(V) Conclusions: Endpoints and trajectories

» The distinction between inheritance and ‘environmental’ effects; this
distinction can be thought to map onto the dichotomy between studies of
distributional properties and direct causal physics

» The types of correlations one can describe from the halo model are evinced in
the Cosmic Evolution Survey, and extend to descriptions of galaxy groups (X-
ray groups), galaxies & AGN.

» There is a well-motivated push to go beyond two-point statistics in describing
the correlations between objects. In the spatial domain, such quantities go
beyond the distribution of power across spatial scales, to provide information
about the relationship between power at different scales. The same is true in
the time domain.



