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Excessive number of  low mass galaxies forming at high-z

SDSS - DR7
Model

Guo2010/2013 model



Excessive number of  low mass galaxies forming at high-z

models fail to match observations because the 
parameters were not properly adjusted?

models fail to match observations 
because physics are wrong?

Full sampling of  the parameter space (e.g. MCMC)

Henriques, Thomas et al. (2009), Henriques & Thomas (2010),  
Henriques et al. (2013), Henriques et al. (2014)	


SDSS - DR7
Model



1 - Changes in the SN feedback
1 - longer reincorporation time-scales for gas ejected by SN in low mass galaxies

Henriques et al. 2013 
scaling in agreement with  

Oppenheimer & Dave 2008   

lower number density at early times, stronger build up at later times

hydro should correctly follow the 
gas flows



2 & 3 - Changes in the SF threshold and in the 
ram-pressure stripping

low mass 
galaxies are 

blue 

1012Msun

108Msun

3 - ram-pressure only in clusters (Mvir>1014) 

massive 
galaxies are 

red 

despite the later build up a population of  low mass red satellites 
remained at z=0 

2 - lower the cold gas surface density threshold 
for star-formation



Stellar Mass Function by Colour

As shown in Wang  et al 2008 and  
Guo et al 2013, it doesn’t matter yet  

for galaxy formation. 



The physics affecting massive galaxies

colour - stellar mass relation

Galaxy Formation in the Planck 
Cosmology IV; Henriques, White, 

Thomas, et al.; 2015; in prep 
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Stellar Mass Function by Colour

most massive galaxies are red
most low mass galaxies are blue

centrals dominate everywhere 

red high mass centrals (AGN), blue 
low mass centrals

low mass red galaxies are satellites

red blue



Colour evolution of massive galaxies

1 - standard evolution of  massive galaxies with quenching at 2<z<0.5

2 - extreme age “downsizing” with quenching at z~3

3 - extreme mass-assembly “downsizing” (1011Msun at z~3)

4 - return to the star-forming sequence

1 2 3 4



AGN Quenching

passive fraction vs stellar mass

Galaxy Formation in the 
Planck Cosmology IV; 

Henriques, White, Thomas, 
et al.; 2015; in prep 

data from Wetzel et al. 2012

data from Peng et al. 2010

data from Peng et al. 2010

passive fraction vs stellar mass over time

evolution of  mass quenching efficiency



Additional Predictions
mass-metallicity relation mass-morphology relation

black hole-bulge mass relationradio mode accretion vs redshift



Star Formation Rates

decrease in the normalisation of  the 
main sequence due to a reduction in 

cosmic accretion 

overall SFRD reduced due to a 
population of  quenched objectes at 

z<2




