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! De Lucia & Blaizot : Hot Gas
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® Cole et al. 2001
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— Bower et al.
— De Lucia &

logya(Mh?/ Mg )

Both luminosities and stellar masses show an excess of dwarf
galaxies in semi-analytic models built upon the millennium run -
De Lucia & Blaizot 2007 and Bower et al. 2006.
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Delucia & Blaizot 2007
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- The disruption of satellite
o enkd M galaxies that already lost their

dark matter halos is one possible
way do decrease the excess of
dwarf galaxies in semi-analytic
models.

¢ {FMpc mag™

il How significant is this excess?
: — De Lucia & Blaizot 2007 M Can we improve the models by
F /f{} — - De Lucia & Blaizot 2007 — Mo Saot -

o correctly tuning the free

R Parameters?
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Observations - Are we kidding
ourselves?

— —uJanes =t al. 2008

i
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1 — Bower et al. 2006

ki
,IT' — De Lucia & Blaizet 2007
il

IG5 Mh® /Mg )

Different large galaxy surveys and different methods to
determine galaxy masses produce stellar mass and luminosity

functions incompatible with each other.

What is the real difference between models and observations?
What level of agreement should we require?



Monte Carlo Markov Chain
Methods

Model with parameters that can

~ be changed
Semi-Analytic Model of Galaxy formation - De Lucia &

Blaizot 2007

A distribution of properties that the model should
reproduce

— Galaxy Stellar Mass Function

———

— Compare the output of the model for different sets of
parameters with the expected distribution

— Chi-Square Test (x?)
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Monte Carlo Markov Chain
Methods

propose
parameters

l

new likelihood

30 June 2008
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Star Formation

StarFormatic K \! F=C"-|Ta' stars in tg,, .

tdyn ,disk

| 3% of gas converted

Flemoe,



AGN FeedBack

:—..}escent Black Hole Accretion Rate - Radio (Kagn)

| Amo‘f hot gas accreted by the central supermassive black
hole during the normal life of the galaxy (once a static hot halo
‘ has formed around the host galaxy)

_ My HOT m H e s | the t
mewr =k, %— k. . =7.5x10<L9 reproduce the turn ov
T go 0.1 [TR00kms™ [ |au at the bright end side of

—=:=>-k Hole Growth During Mergers —|iuasar (f,)

Growth of black hole mass during galaxy rs both by
merging with each other and by accretion of cold disk gas

m._. /m m [iae
( sat centiilll ) cold fBH — 0 03 — TO re prO L

vir

mpH,0 = fBH
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Supernovae Feedback

——vuld Gas Reheating A, utea = € ik M

Episk=3-D

—G&as Reincorporation ' YoM giectea

M ejected —

Y=0.5




Comparison with Observational
Clusters

.
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- 1

30 June 2008

Only requires to run the SA in
a few trees (relatively fast)

Clusters are free of dust
(avoid “weak” assumptions
on dust corrections )

It is not affected by volume
corrections

11



Lin et al. (2004) - 25 De Propris et al. (2003) - 22 Clusters
Clusters

— Lin et al. 2004

— BLBOY Clusters

[s]
2
o
=
g
%]
s
Q
b
7]
ol
£
3
=z

— DBLBG7

— De Propris et al. 2002
{Rich Sample}

derived using 2-MASS, cross-matched galaxies from
with X-ray the 2dFGRS with published
identified clusters clusters catalogues (Abell, APM
and EDCC).
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Star Formation

EfRNGE8PGXN constrained at a
value corresponding to 3%

of cold gas being
converted into stars in

SNtFeedback

— Very well constrained at a
value higher that DLBO7
to reduce the number of
faint galaxies.

AGN Feedback

— Strong correlation
between two modes.

Gas

ZoipgongoratieBlation with
AGN feedback
parameters.

30 June 2008
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Parameter DLBO7 Best Fit
SFE S 0.03 0.033
AGN (radio) 7.5x10 3.0x10-
AGN 3.0x10-2 1.3x103
cqyasar) 3.5 16.70
HiRNERtRDh) 0.35 0.70
Reincorporat 0.5 0.018
lon

11 ~t L Ta1al
— Lin et al. 2004

— DLBO7 Clusters
--— MCMC Clusters

n
= o]
| "=
o a
= A%
a
nE ©
i u—
L]
2 °
= o
= )
S E
3
& =

— De Propris et al. 2002
{Rich Sample)

— DBLBGY

—-— MCMC Results

o
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MCMC With a Full Galaxy

CaCE?sleoa Ie W|th mean density

the similar to that of the full
millennium volume.

The luminosity function for the
galaxies in this file should
agree with the total LF.

Full semi-é"nalytic rinodel%‘fi_n one day

( 1/512 of th
|E V0|l.l

30 000 steps in rocessors
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Observational Stellar Mass
Function

Choose a set of observables
that uniquely define all galaxy
properties

—tellar Mass

—>ar Formation Rate

—
|
o

=2
[=]

ol

I
(51
=4

I'":-_
R

10.0 1.5
10gglMh? /Mg )

Observational stellar mass from the NYU-VAGC low
redshift galaxy sample.

30 June 2008
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Colour

— use galaxy colours to
constrain the star formation
history of model galaxies

Bulge - Black Hole Mass

10.5

le@yglMh® /Mg )

use bulge - black hole
mass relation to constrain
the AGN feedback

1.0 105

[yl Mh* Mg )
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Paramet| DLBO7 Best Fit | Best Fit
ers Clusters Field

SFE 0.03 0.033 0.037

AGN 7.5x10°¢ | 3.0x105 | 2.3x10>

(radio)

AGN 3.0x102 | 1.3x103 | 1.2x102

(quasar)

S\ 3.5 16.70 8.55

(reheatin

gN 0.35 0.70 0.42

(ejection)

Reincorp 0.5 0.018 0.07

oration

SN (Reincorporation)

]
|t ra

il:] 1

8N [Reheating)

)

=) =
AGN {Quasar!

I

B

)

T e 1 2
BN {Reheating)
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red: M

¥7 blue: Mb—

— Stellar Mass
Function

Best Fit red: Mb—

Baat Fit blue: Mb—My
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Future Work

— > Increase the number of observational constrains.

—— Use best fits to predict high redshift observations.

—— Use a similar approach to chose between different SA
models, with different parameters and physics.

Kampakoglou et al.
2007

30 June 2008 20
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The End

21



30 June 2008

SN (Reheating)

-2
SN (Ejecti

0
ony

A model with
instantaneous star
formation is not ruled out.

At each time step all the
available gas is converted
into stars.

Considering the high star
formation efficiency this
model requires strong SN
feedback, so that for most
of the time steps the
available gas is bellow the

critical limit.
Ruled out by star

formation time scales
observations.
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