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High-z massive galaxies

The discovery:
Richard Elston et al 1988:

    "The [infrared-bright] objects which are not
detected at R are of great interest.  [...] [T]hey may
be luminous galaxies which have had only passive
evolution of their stellar populations to z>1.  If they
were passive galaxies, they would imply an old
formation epoch."



Massive galaxies at all z's

Rest-frame color magnitude diagrams are
bimodal at least to z~2
Galaxies in the 'red sequence' are varied
There may be significant mass-buildup in the
'red sequence' at least from z~1..0
Massive galaxies with OLD stellar populations
exist at z~0, 1, 2, and 3
Sub-mm-bright galaxies at z~2-3
Dust and obscuration must be important
Ωstars(z)



Building up galaxy masses...

Bimodality & old-massive galaxies at z~0

Global stellar mass density with zKauffmann et al

Dickinson et al



Workshop themes - i.

Is there a 'massive galaxies' problem at
all?
 Are the space densities of galaxies in the top

quartile of stellar mass consistent with
theoretical expectations across all cosmic epochs?

 Do the halo masses, kinematics, clustering
properties, etc, of these galaxies make sense?

 How robust/accurate are the measurements?
 How robust/unique are the models?
 What are the most crucial tests?



Workshop themes - ii.

What is the nature of 'red sequence'
galaxies at high and low redshift?
 Does the evolution of space-density, color,

spectral properties, kinematics, etc, of the
reddest quartile of galaxies match expectations?

 Are the reddest also the most massive galaxies?
 What is the relation between the most massive

galaxies and luminous AGN?
 Where and how to 'pure-luminosity evolution'

models begin to break down?
 What are the successes & failures of hierarchical

models?



Workshop themes - iii.

What is the relation, if any, between
very dusty (star-forming) and very
massive galaxies?
 Can we identify the progenitors and descendents

of luminous sub-mm sources?
 How does the dust dissipate?
 Can we identify the progenitors of the z~1.5

'extremely red objects' among known z>2 pop's?
 Can we identify the progenitors of the most

massive galaxies today among known z>2 pop's?



Monday discussion

15:30, before p.m. coffee break

Exploring the nature and census of the
red sequence & its galaxies from z~2

to the present

Discussion moderated by Eric Bell



Tuesday discussion

17:05, before end of day

 Models' robustness, and comparison
between current models & observations.

Is there a 'killer observable' for models?

Discussion moderated by Carol Lonsdale



Wednesday discussion

13:10, before end of day

Progenitors of massive galaxies at (very?)
high redshift;

consensus- and unresolved issues from
workshop

Discussion moderated by Mark Dickinson





The weight of baryons

WMAP (Spergel et al. 2004) finds
that the density of all baryons is:

Ωb = 0.047 ± 0.006
Measurements from 2dF+2MASS find
that today,

Ωstars = 0.0022
So our workshop is on less than 0.2%
of the mass in the universe.  And yet..


