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Motivation: the colcr)'ur br-modality
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Galaxies appear to live two lives ... why?
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make galax1es red . e.g. Hopkins et al. 2005
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Rad'\o jets, bubbles are seen and can s¥ppress cooling gas ...
- | (Binney et al. 1995, Best et al. 2005)
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The Millennium Run's resolu n is such that all galaxies'more massive
Ehan the LMC can be resolved in a volume comparable to 2dFGRS
. \ and SDSS. *
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This is the primary mode of black hole growth
(Kauffmann & Haeanglt 2000)



Cooling R . d1us the radius out to .whlch the gas 1n the hot hald has had
time:
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We assume an isothermal density profile at the virial
' | temperature ,
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In the radioimode, quiescefit hot gas accretes onto the central super-
massive bl le. "dthis ongomg accretion comes from th
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This accretion is typically well below the
Eddington limig
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By energy conservation this outflow can suppress the inflow of co_olir!é oas
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We assume that this model captures the mean behaviour of the black
‘hole overtimescales much longer then the duty cycle .
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The quasar mode dominates thé BH mass history
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E_lack Hole Growth
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Radio Mode “Quenching”
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Cattaneo et al. 2006 g:nss (Baldry et al. 2004)
(astro-ph/0601295) | :

Most model agree the effect of AGN" appears to be a generic
result
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Quenchmg VS. Halo Mass
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AGN 1n the EGS at z~1
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BH#bulge Mass Evolution

Can we 1solate the source of this evolution?

DC astro-ph/0512375
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BH=bulge Mass Evolution

Considering thg ratio of the gﬁtﬁ rates:
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BH=bulge Mass Evolution

Considering thg ratio of the gﬁtﬁ rates:
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‘Madau plot: star formation increases
. until z~1 > gaTa}xy disks

LCDM: merger rate inicreases until

e low redshift ... disks -> bulges



- BH=bulge Mass Evolution

Considering theratio of the g}ﬂtﬁ rates:
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Madau plot: 'star formation increases

et until z~1 > gaTa}xy disks

LCDM: merger rate inicreases until
e low redshift ... disks -> bulges

It nﬁerge_rs are the primary triggers off BHi and bulge growth, then
gisruptedidisks can drive evolution i the BH-bulge mass relation



: BH‘-‘_"bUge Mass Evolution

Considering theratio of the g}ftﬁ rates:

static model

A dyna_mic model, where BH aceretion ewolves as (1+z), displays
. | much stronger evolution. |
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. Predicts z~1 suppressmn of star formation in group and cluster sized systems.

0 utlon in bulge growth from disrupted disks can d1=1 Ekolutlon in the

- bla}tck hole mass-bulge mass relation.

'Such modelling is now allowing us to sfudy galaxy assembl
and quasar and radio populatlons from low to high redsh1ft
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.to be done ....

A lot being dong
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Brainerd et al: dynamicsimasses of satellites & o+ Delucia et al: elliptical galaxies
Brown et al: clustwhg Z rff‘] sequence. o 3l alaxies - Kitzbichler et al: galaxies onithe lig
Conroy et al: high z satellite g; ’ o

Lemson et al: the virtual ob_ivat@ Y.
Crawford & Peacock: farIRIGEAE2 Hayashi et al: arc S’[a’[IStICS‘E)f'ét o)
Dominguez & Lambas: identifying galaxy JO% ﬁ =Y ? Springel et al: RS angx\SW effect
Eisenstein et al: colourmagnitude rf@ﬂ?un@m of LRGs™ De Lucia et al: NGST high z predictions
Peacock: baryon wiggles ¢ 4
Pearce et al: fo illgloups ‘
_Prada et al: 7=0 satellite galaX|e ‘and subhalo dynamics
Rudnick et al: stellar mass denSlty evolution Bertone et aI chemical enrlchme,m,
Sales & Lambas: di trlbutlon and propertles of satellite gaIaXles Tissera et al: galaxy pairs and SDSS

Springel et al: the MR and hlgh Z quasars X . Croton et al: AGN and cooling flov'&/qsi
Skibba & S‘heth H D models and marked correlation functions «Croton: BH-bulge evolution
Weinmann & van den Bosch: HOD models and the SDSS Croton et al: the gal‘é‘;y “Gao” effect

Zwaan et al: HI selected galaxy samples _ - Croton et al: void gala*;'("les at z~;hwnth DEEP2
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~9 million galaxies, 11.25X108Mpe'_3/h'3, ugriz+ (SDSS) or BVRIK, Mp<-16.4
http://www.mpa-garching. mpg.de/galform/agnpaper
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