The Past 8 Brlllon Years
of Red Galaxy Growth

I\/Irchael J I Brown

(I\/Ionash)

e - o ' . & é . . :
Zheng Zheng, Martln Whlte BUeII Jannuzl Arjun Dey Kate Brand,
" Mark Brodwin Peterﬁlsenhardt Andrew Benson, Darren Croton




Blue Galaxy -

SDSS optical colour composite

Old stars Still forming stars
The most massive galaxies = Most numerous galaxies
Central black holes
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Galaxy Cluster Abell 2218
NASA, A. Fruchter and the ERO Team (STScl) * STScl-PRC00-08

Galaxies contain dark matter, gas and stars.

Galaxies can reside within substructures of dark matter.

Tidal stripping, gas pressure, cooling, star formation, heating.
Simulations & models produce varying histories.






Merging Galaxies
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One can argue about the rate of growth...
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Scenario 1 Scenario 2
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The space density & clustering of DM halos are known.
The space density & clustering of galaxies will vary with the
galaxy formation scenario.







Spectroscopic Redshift
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Right Ascension
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Halo Occupation Distribution

Models the number of galaxies per dark matter halo.
Broken into a central and satellite galaxy components.
Mean number of central galaxies per halo between 0 and 1.
Central galaxy mass increases with halo mass.

Mean number of satellites increases with halo mass.

O

Assume satellites follow an NFW profile.

()







1011

- K
.-
. B
2
12

—— HOD Total
— — HOD Centrals
L=M/(260h)
¥ Sat. Velocities
® Lensing
4 (Cluster BCGs
¢ Clusters (Total)|:

10" 10" 10’
Halo Mass (h™' Mo)

B—band Lumino
1010

10°




® 0.2<z<0.4
® 0.4<z<0.6
& 0.6<z<0.8
A 0.8<z<1.0
— Model
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Summary
= The past 8 Gyr of Red Galaxy Growth:

= (Galaxies do grow via mergers.

= Galaxies do not grow as rapidly as their DM halos.
= All red (central) galaxies are in halos of >10'> M,
= Galaxies occupy halos now as they did 8 Gyr ago.

= Key Remaining questions...
= What keeps star-formation turned off?
= When were massive red galaxies assembled?
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