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These webpages contain documentation for the Henriques 2014 release of the Munich model of galaxy formation. This

Maximun scales the Millennium and Millennium-ll simulations to the cosmology of the first PLANCK data release. MCMC methods
were used to explore the full high-dimensional parameter space of the galaxy formation model in order to identify regions
which could reproduce observed abundances and quenched fractions as a function of stellar mass from z=3 down to

ngé‘;g“:ﬂ z=0. More than 4 million CPU hours were used and over 20 million models of galaxy formation in a region
representative of the entire Universe evaluated.

Mainly Hi

Mainly Gi

based on two different stellar population synthesis models.

MNRAS article: Henriques et al. 2014a

and combined observational data plotted in the paper: figures & data.
Description of the physics included in the model: description.

Henriques2014 database description: Henrigues2014 table.

Millennium Database with full catalogs available for download: Millennium Database.

Matching these calibrating datasets required the treatment of several astrophysical processes to be changed with
respect to earlier models. Low-mass galaxies now form later than massive systems and almost all of them continue to
form stars actively at z=0. Catalogues released for this model include snapshots of the (sub)halo and galaxy populations
with extended photometric coverage and star formation and metallicity histories, as well as lightcones with photometry

Download links for theoretical properties (SMFs, red fractions, color histograms, SSFR histograms, age histograms, etc)
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Mass assembly and Age Downsizing

Quiescent s Star Forming

massive galaxies assemble most of
their mass at early times

0.2<2<0.5
0.5<2<1.0
1.0<2<1.5

2.0<2<2.5
2.5<2<3.0

7 g /M) Thomas et al. 2005

Redshift
0.5

Rejuvenation Formation phase

mass and self-regulated
environment ,
driven log M,,./M, ~ 12.0

massive galaxies form most of their
stars at early times while low mass
galaxies retain star formation until z=0

dM,/dt /M, (Gyr!)

8
Lookback Time (Gyr)



Guo2010/2013 model

Excessive number of low mass galaxies forming at high-z

¢ Li & White (2009) 4 Sanchez (2011) - 1.6<2<2.0
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Excessive number of low mass galaxies forming at high-z
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models fail to match observations
because physics are wrong?

&

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

b

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)



1 - Changes in the SN feedback

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

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

O F ® Observations used in MCMC
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1 - Changes in the SN feedback

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

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

O F ® Observations used in MCMC
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2 & 3 - Changes in the SF threshold and in the
ram-pressure stripping

0.5F 8.0<log,o(M/Mg )<8.5
— This Work
AF=--=G11, WMAP7 + MO05
— SDSS/DR7

despite the later build up a population of low mass red satellites
remained at z=0
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2 & 3 - Changes in the SF threshold and in the
ram-pressure stripping

despite the later build up a population of low mass red satellites
0.5F 8.0<log,o(M/Mg )<8.5
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2 - lower the cold gas surface density threshold
for star-formation

3 - ram-pressure only in clusters (Myi;>10'%)

u—i

Galaxy Formation in the Planck Cosmology I;
Henriques, White, Thomas, et al.; 2014; MNRAS



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

despite the later build up a population of low mass red satellites
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1 - longer reincorporation time-scales for gas ejected by SN in low mass galaxies

to ensure that low mass galaxies build up predominately at later times

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

3 - ram-pressure only in clusters (Myir=>101%

to ensure that most low mass galaxies, even satellites, form stars until z=0



Galaxy Colours

$ Observations used in MCMC
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AGN and Environment Quenching

passive fraction vs stellar mass

data from Wetzel et al.

colour - stellar mass relation
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Star Formation Rates
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High-redshift
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Additional Predictions
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SN feedback
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