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» 2" Comparison with semi-analytical
—...models

» Discussing tensions
> 3" Origin of the discrepancies
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Structure Formation

> D;)EI(() H gﬁ‘t_ed'ps,tructures assemble

* Small halos first
> Massive halos as the result of mergers



- DM Halos Merger Tree
“Bottom-up”




Structure Formation

> DaE '!ngl%ted‘ps,tructures assemble

* Small halos first
> Massive halos as the result of mergers

> Properties of galaxies show ewdences_
of the opposite behavior
* Downsizing Cowie et al., 1996
* Notation
* DS = Downsizing
* mMG = more Massive Galaxies
* SSFR = specific SFR



The many Manifestations:
* DS In (specific) SFR

(Cowie+96, Zhen 7,Noeske+07,Drory&Alvarez08,Dunne+08,Santini+09...)

> M shszof the “typical” SF galaxy decreases
* The decline of SSFR is faster for mMG
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DS in SFR
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DS in SFR
—mn.,DUSt Corrected UV
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Log(<SFR> / Mgyr-')

DS in SFR
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The many Manifestations:
* DS In (specific) SFR

(Cowie+96, Zhen 7,Noeske+07,Drory&Alvarez08,Dunne+08,Santini+09...)

’ w?t"i\SZOf the “typical” SF galaxy decrease

* The decline of SSFR is faster for mMG
Y DS ln Stellar maSS (Drory+05, Cimatti+06, Fontana+06,

Pozzetti+07, Conselice+07,...) _

» mMG assemble at higher z



DS in stellar mass
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DS in stellar mass
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DS in stellar mass
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The many Manifestations:
* DS In (specific) SFR

(Cowie+96, Zhen 7,Noeske+07,Drory&Alvarez08,Dunne+08,Santini+09...)

W "i«,sz"f the “typical” SF galaxy decrease

* The decline of SSFR is faster for mMG
Y DS ln Stellar maSS (Drory+05, Cimatti+06, Fontana+06,

Pozzetti+07, Conselice+07,...) _

» mMG assemble at higher z
= AI‘ChEOloglcal DS (Thomas+05, Gallazzi+05, Panter+07, ...)
> mMG host the older stellar popu1at|ons e



Archeological DS
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Panter+07
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The many Manifestations:
* DS In (specific) SFR

(Cowie+96, Zhen 7,Noeske+07,Drory&Alvarez08,Dunne+08,Santini+09...)

W "'i,sz"f the “typical” SF galaxy decrease

* The decline of SSFR is faster for mMG
Y DS II‘I Stellar maSS (Drory+05, Cimatti+06, Fontana+06,

Pozzetti+07, Conselice+07,...) _

> mMG assemble at higher z
2 Archeologlcal DS (Thomas+05, Gallazzi+05, Panter+07, ...)
> mMG host the older stellar popu1at|ons i
* Chemo-Archeological DS

(Carollo+93,Trager+00,Matteucci+04;Thomas+05,.

* mMG have higher [oc/Fe] ratios
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The many Manifestations:
* DS In (specific) SFR

(Cowie+96, Zhen 7,Noeske+07,Drory&Alvarez08,Dunne+08,Santini+09...)

W "'i,sz"f the “typical” SF galaxy decrease

* The decline of SSFR is faster for mMG
Y DS II‘I Stellar maSS (Drory+05, Cimatti+06, Fontana+06,

Pozzetti+07, Conselice+07,...) _

> mMG assemble at higher z
2 Archeologlcal DS (Thomas+05, Gallazzi+05, Panter+07, ...)
> mMG host the older stellar popu1at|ons'
* Chemo-Archeological DS

(Carollo+93,Trager+00,Matteucci+04;Thomas+05,.

* mMG have higher [oc/Fe] ratios

s DS in mEtaliCity (Savaglio+05,Erb+06,Maiolino+08,...)
* Metalicity of mMG decrease slower with z
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The many Manifestations:
DS In ( eC|f|c)D SFR

(Cowie+96, Zhen 7 Noeske+07,Drory&Alvarez08,Dunne+08,Santini+09...)

’ w?t%sz(’f the “typical” SF galaxy decrease

* The decline of SSFR is faster for mMG
* DS In stellar Mass (orory+0s, cimatti+06, Fontana+06,

Pozzetti+07, Conselice+07,...)

* mMG assemble at higher z
¥ Archeo’logical DS (thomas+05, Gallazzi+05, Panter+07, ...)
* mMG host the older stellar populatlons
> Chemo-Archeological DS b

(Carollo+93,Trager+00,Matteucci+04;Thomas+05,.

* mMG have higher [oc/Fe] ratios

* DS In mEtaIiCity (Savaglio+05,Erb+06,Maiolino+08,...)
* Metalicity of mMMG decrease slower with z

> AGN DS (Ueda+03,Hasinger+05,LaFranca+05,...)
'Ij. ehLF of more luminous AGNs peaks at
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The many Manifestations:
* DS in (specific) SFR

(Cowie+96, Zhen Noeske+07,Drory&Alvarez08,Dunne+08,Santini+09...)

Wi Si-.""'z"f the “typical” SF galaxy decrease

* The decline of SSFR is faster for mMG
* DS In stellar mass (orory+os, cimatti+06, Fontana+06,

Pozzetti+ 07, Conselice+07,...)

> mMG assemble at higher z
Y Archedlogical DS (thomas+0s, Gallazzi+05, Panter+07, ...)
> mMG host the older stellar populatlons
+ Chemo- Archeologlcal DS

(Carollo+93,Trager+00,Matteucci+04,;Thomas+05,.

* mMG have higher [oc/Fe] ratios

> DS in mEtaliCity (Savaglio+05,Erb+06,Maiolino+08,...)
* Metalicity of mMMG decrease slower with z

» AGN DS (Ueda+03,Hasinger+05,LaFranca+05,...)
'F. ehLF of more luminous AGNs peaks at
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The many Manifestations:
* DS in_( eaﬁc)) SFR

(Cowie+96, Zhen 7Noeske+07 rory&Alvarez08,Dunne+08,Santini+09...)

wh ?«.Sz"f the “typical” SF galaxy decrease

>* The decline of SSFR is faster for mMG
* DS In-stellar mass (orory+os, cimatti+o6, Fontana+0s,

Pozzetti+ 07, Conselice+07,...)

* mMG assemble at higher z
> Archeological DS (thomas+os, Gallazzi+05, Panter+07, ...
> mMMG host the older stellar populatmns
~ Chemo- Archeologlcal DS s

(Carollo+93,Trager+00,Matteucci+04;Thomas+05,.

* mMG have higher [oc/Fe] ratios

o DS il‘l mEtaliCity (Savaglio+05,Erb+06,Maiolino+08,...)
* Metalicity of mMG decrease slower with z

> AGN DS (Ueda+03,Hasinger+05,LaFranca+05,...)

el:_ cz>f more luminous AGNs peaks at
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Semi-Analytical Models (SAMs)

> Simulate the formation and
evolution of galaxies populations

within the ACDM cosmology
> Main ingredients (1)
» Cosmological parameters
-—-—. DM halos merger trees SsoE=os
» Substructure evolution



Semi-Analytical Models (SAMs)

> Simulate the formation and
evolution of galaxies populations

within the ACDM cosmology
> Main ingredients (1)
» Cosmological parameters
— DM halos - merger trees -
» Substructure evolution




Semi-Analytical Models (SAMs)

> The evolution of baryonic component
Is followed by using physically
motivated analytical approximations
> Main-Ingredients (2)
> Gas cooling and Infall
__+» Star Formation and Stellar feedback
~ » Galaxy size, morphology b
* BH growth

* AGN activity and AGN feedback

Il"‘"":-_‘ ~



Semi-Analytical Models (SAMs)

Monaco Fontanot & Taffoni 07
Halo

Cosm. infall
+ fall back




Semi-Analytical Models (SAMs)

* This work

—

+ MORGANA
‘Monaco, Fontanot & Taffoni 2007
> WDLOS8 Wang, De Lucia +08
. -. -* + RSSO8 Somerville+08

e g ———

’ D|fferent chmces for the treatment of
physical processes

> Normalized to (almost) the same
subset of low-z observations
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Log(®) (Mpc-2 dex-!)

DS in stellar mass
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Stellar Mass Density Evolution
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DS in SAMs ?

* The strongest discrepancies are seen
in the intermediate-to-low mass
galaxy population.

> They form too early



DS in SFR
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DS in SAMs ?

> The strongest discrepancies are seen
in the intermediate-to-low mass
galaxy population.
> They form too early
> They are too passive
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DS in SAMs ?

* The strongest discrepancies are seen
in the intermediate-to-low mass
galaxy population.

> They form too early
______»* They are too passive
> They are too old -






More Conclusions (2)

> The error on the stellar mass and SFR
determinations play a key role in the
comparison between observational
constraints and model predictions

» Understanding the systematics

(Stringer+08,Marchesini+08)

Jp— TR e
P

~» Testing reconstruction algorithms — —
against synthetic SEDs and star
formation histories

* Role of complex vs simple star formation
histories

* Role of dust attenuation recipes
* Role of multi-wavelength photometry
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Origin of the Excess

> Characterizing the properties of the
galaxy population determining the
excess of low-mass galaxies in SAMs

* Hierarchy
> Activity

— s=Environment | '" x ST N T TR
» Cosmic Time
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Conclusions (3)

> Central Galaxies hosted In rather
massive halos z>2 are responsible for
the excess of low-mass objects in SAMs

> High-redshift halos with Vcirc~100-200Km/s
-——>-Physical mechanisms acting on this scale
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