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N(z): observations vs. models
Cimatti et al. 2002 K0~V
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Cumulative number of galaxies
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Spectroscopic confirmation of z~2 galaxies
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Morphology of z~2 galaxies
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Extremely Red Objects (EROs)

Dusty star-forming
Average VLT spectra ~60%
: z~0.8-1.6
E(B-V)~0.5-1.0
SFR~20-100 Msun/yr
>20% SFRD @z~1.3
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The Precursors of z = 0 E/SO Galaxies

= Look for the most clustered population at each redshift!!
» At z =0 E/SO Galaxies have 7o >~ 10 Mpc
Best Precursors (so far):

* At 2>~ 1: Old EROs (R — K > 5; No em. lines) = r, >~ 10 Mpc

12

2 . K < 20 K20 Starburst Galaxies = 7,28 Mpc

x At 2

£

* At z ~ 3 : FIRES Objects; SCUBA Sources = 70 ~ 8 — 10 Mpc

LBGs are less clustered (ro ~ 3 Mpc) = likely precursors of lesser
galaxies, e.g. “Milky Way” Bulges ...
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Conclusions From K204+GOODS+FIRES ...

*» Massive Galaxies are assembled at a substantially earlier time than so
far predicted by CDM Semianalytical Models.

Also at odd with CDM expectations (dogmas):

*x At 2z ~ 2 the most massive galaxies are already in place, with instead
an apparent deficit of less massive galaxies: Anti-hierarchical!!! (IKX20-VI,
Fontana et al. 2003, in the making).

x Very little (if any) environmental dependence of Early-type/red galax-
les, from z = 0 all the way to z ~ 1 (Bernardi et al. 1998, 2003;
Kochanek et al. 2000; Hogg et al. 2003; van Dokkum & Ellis 2003; ...)



Will a better tuning of CDM/S-A model parameters suffice?
e.g. algorithms for:

e star formation,

e internal feedback,

e proximity feedback,

e what else ?

Or do we need to change something more basic?? e.g.:

o () <0.37

e CDM Properties?

e what else 7
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