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“One-off” Fast Collapse of baryonic 

material, runaway star formation. 

Cold streams occur naturally in 

cosmological simulations at the 

confluence of filaments. The halo is 

penetrated by various streams of cold 

gas that escapes shock heating when 

entering the halo.  

Two channels of massive galaxy formation 

Hierarchical Growth (White & Rees 

1978): In a standard (x)CDM scenario, 

small structures form first, followed by 

mergers into larger halos. 

The most massive halos (and galaxies) 

assemble later. 
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Our GOODS catalogue of early-type galaxies 

Out of 3,992(N)/2,835(S) galaxies 

down to iAB<24, we visually select 

a total of 910 early-type galaxies 

(N:533/S:377) 

Redshift: 

Spectroscopic: VVDS/FORS (S) 
or TKRS (N); and ACS/Grism from 

PEARS (N+S) 
   60% 

Photometric (our own code) 
!z/(1+z)<0.1   40% 

Ferreras et al. 2009, MNRAS, 395, 554 



Accuracy of  size, magnitude, SB and mass 

Simulations are imperative to correct for estimates of Re and iAB: Steep SB 

profile and observations close to resolution limit. 

Our retrieved estimates from simulations give sample accuracy: 

 10% in Re    0.05mag in iAB 

Photo-z gives a best-fit template that can be used to determine stellar masses 

from i-band photometry. A comparison was done to check against NIR 

measurements, obtaining a 0.13 dex scatter in log Mass. 

Ferreras et al. 2009, MNRAS, 395, 554 



Density Evolution 

There is a remarkable difference 

between massive and lower-mass 

early-type galaxies. 

Black lines: SAM predictions from 

Khochfar & Silk 2006 

Red Lines: Direct fit to GOODS 

data points 

Grey lines: Millennium simulations 

(De Lucia et al. 2006) 

x Fontana et al. 2006  

+ Borch et al. 2006 

T Conselice et al. 2007 

Ferreras et al. 2009, MNRAS, arXiV:0901.4555 



Exploring the intrinsic colour distribution 

OVT keeps maximum spatial 

information but targets a 
constant SNR per bin 

(Cappellari & Copin 2003) 

Voronoi Tessellation 

Pixel by Pixel 

Steep surface brightness 

profiles imply a huge range of 
signal-to-noise ratios 

Ferreras et al. 2005, ApJ, 635, 243 



Colour gradients vs. Mass/Size/Luminosity 

Blue cores 

predominant below  

stellar mass 1010 M
!

,  

size Re<1kpc 

Larger scatter at small 

masses and Re’s 

Ferreras et al. 2009, MNRAS, 395, 554 



Colour gradients vs. redshift 

Metallicity Sequence 

Age Sequence 

Z-poor 

Z-rich 

Young 

Old 

Use z=0 colour gradient to 

constrain both models  

Ferreras et al. 2009, MNRAS, 395, 554 



The Kormendy Relation (KR) 

KR at the massive end does not evolve 

except for a passive fading of the stellar 
populations 

KR is a projection of the 

fundamental plane, relating size 
and average surface brightness 

Ferreras et al. 2009, MNRAS, 395, 554 



The PEARS subsample 

228 early-types from the sample have low-resolution slitless grism data (HST/

ACS-G800L), with superb flux calibration. Analysis of stellar populations. 

RED ETGs BLUE ETGs 

Ferreras et al. 2009, ApJ subm, on arXiv soon !  



The best fits to the parameters themselves carry 

larger uncertainties, but it is nevertheless 
informative to see the trend with stellar mass. 

Notice it is zF and not "f what drives the age range 

with respect to mass. 

Outflows Formation Epoch Infall 

The parameters 

Ferreras et al. 2009, ApJ subm, on arXiv soon !  



A cartoon version of massive galaxy 

formation 
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For massive galaxies (>3x1011M
!

) 

Ferreras et al. 2009, ApJ subm, on arXiv soon !  


