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Guo et al 2011

- large degeneracies between parameters?

- models fail because of wrong assumptions
or wrong parameter values?




Guo et al 2011

- large degeneracies between parameters?

- models fail because of wrong assumptions
or wrong parameter values?
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Cosmology

Particle mass, Box size and redshift PLANCK(82= 8‘*1 2
are scaled to the recently published '

PLANCK cosmology following
Angulo & White 2010 +

WMAP1(Az=0)

WMAP5(Az=0.07)

4-WMAP9(Az=0.07)
As shown in Wang et al. 2008 and + WMAP7(Az=0.07)
Guo et al. 2013, it doesn’t matter WMAP3(4z=0.18)

yet for galaxy formation.
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Gas Cooling — White & Frenk 91

Either rapid (high-z, low-M) or through a quasi-static atmosphere (low-z, high-M)
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Mass of Hot (Gas that cools into the disk
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Star Formation

Quiescent star formation —— ~ 3% of gas converted into stars in ty, gk
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Kauffmann et al. 1999, Fu et al. 2011, 2013, Henriques et al. 2014

Violent star formation during mergers

- Maat ,BSF,burst
My burst — ASF burst Mgas-

MMcentral

Mihos & Hernquist 1996



Gas Properties

HI mass function Gas fractions

6.75<10g,o(M Mg 1)<7.25 7.25<109,o(M[h Mg ])<7.75
— This Work

+ Guo2013c — WMAP7

— Haynes (2011)

t Haynes (2011)
¢ Zwoan (2005)

Fraction

Fraction

z2=0

. This Work = Plonck1
|= = Henriques20130 - WMAP7
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Metal Enrichment
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Yates et al. 2013

Detailed chemical enrichment model:
" This Work — Plonckl 323 the mass of each element produced in stars of
- = Henriques20130c - WMAP7

- Quo20130 ~ WAP? different masses (i.e. ages) and initial
metallicities is computed.

9.0 95 100 105 11.0 11,5 120
'°910(M-[h-2Mo ])

By default, the model assumes
instantaneous recycling

[O/Fe]wquoiu







Supernova Feedback
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SN feedback

— This Work — Best Fit
This Work+20
- = Henriques2013

- = DeLucio07/Croton06
.. Bouche (2012)

log,o(Mass Loading (€4 ))

SN ejection efficiency (€pq0)

2.5 3.0 .
IOgIO(Vmox[kms-‘]) IOgIO(Vmox[kms-l])

similar reheating and ejection between models

11.0f — This Work /
~ This Work / -

:., ~ This Work / -
10.5 = This Work ;

10.0F "
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9.0F
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8.5}
1 i 8.0:-l.-- 1

2.0 2.5 3.0 1.5 2.0 2.5
IogIO(Vmox[kms-']) |°910(V200c[km5-1])

Reincorporation time [log(yr)]
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Guo02010/2013 model

Excesstve number of low mass galaxies forming at high-z
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Gas Reincorporation

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

E §Li & White (2009)
- § Boldry §2°°3;
- § Bolary (2012

SMF, z=0.0

libert (2010) - 0.8<z<1.0
libert (2010) = 1.0<z<1.2
Tomczok 22 14) - 0.75<2<1.0
Tomczok (2014) - 1.0<2<1.25
Muzzin 20133 - 0.5<2<1.0
Muzzin (2013) - 1.0<2<1.5

o O *Ilbert (2013) - 0.8<z<1 0

SMF, z=1.0

~ & Tomczok - 0.75<2<1.0
E 4 Tomczok (2014) - 0.75<2<1.0

F 5 libert 2013& - 1.5<2<2.0

E 4 libert (2013) - 2.0<2<2.5

& Muzzin (2013) - 1.5<2<2.0

b ¢ Muzzin (2013) - 2.0<2<2.5

E § Sonchez (2011) - 1.6<2<2.0
; 2014

SMF, 2=2.0

12 11 10 9
|°g1o(M-[h—2Me )

Sanchez (2011) - 2.5<2<3.0
;Morchesim 2 - 2.0<2<3.0
Morchesini (2009) - 3.0<2<4.0

Marchesini (2010) - 3.0<z<4.0

! libert 22013 - 2.5<2<3.0

¢ lbert (2013) - 3.0<z<4.0
Muzzin %20133 - 2.5<2<3.0

Muzzin (2013

- = Henriques20130 — WMAP7
Guo2013c - WMAP7

10 9
Iog,o(M,[h"zMe )

Henriques et al. 2013

in agreement with
Oppenheimer & Dave
2008

hydro should correctly
follow the gas flows







Black Hole Growth

Black Hole Growth During Metgers — Quasar (fggy)

®

BH growth during galaxy mergers both by merging
with each other and by accretion of cold disk gas
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Black Hole Feedback

Quiescent Black Hole Accretion Rate — Radio (k,gyn)

Hot gas accreted by the BH, once a static hot
halo has formed around the host galaxy

Croton et al. 2006
(A1) R

TMBH,R AGN (108 Mg 0.1 200 kms™

i ' mBH )(fh)( Veir )3
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SF threshold and ram-pressure stripping

Henriques et al. 2013

despite the later build up a population of low
0.5 F 8.0<log,o(M/Mg )<8.5 . . &7

Thic ot mass red satellites remained at z=0
0.4fF~-~-G11, WMAP7 + MOS

— SDSS/DR7

c
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—— lower the cold gas surface density threshold for SF

—— only include ram-pressure only in clusters (Myi>1014)
1.0 1.5 2.0 2.5 3.0 3.5 4.0

u—i

8.0<10g,5(M/Mg )<8.5 8.5<10g,4(M/Mg )<9.0 9.0<10g,4(M/ Mg )<9.5 9.5<109,4(M/Mg )<10.0

— SDSS/0R7
—— This Work = Plonck1
- = Henriques2013c -~ WMAP7

5 Guo20130 ~ WMART
low mass H
galaxies are .
. : —_— massive
blue 11.5¢<) .
.5<log,g(M/Mg )<12.0
galax1es are
red

o:o =227 N\ \ /2

1.0 1.5 20 25 30 35 40 1.5 20 25 3.0 35 40 1.5 20 25 3.0 35 40 15 20 25 3.0 35 4.0

u=i u=i u=i u=i




Stellar Mass Function by Colour

Ll L L] L}

$ Observotions used in MCMC
| = This Work = Plonck1

- « Henriques20130 ~ WMAP?7
1. Guo2013c — WMAP7

z2=3.00
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Stellar Mass Function by Colour

. . = This Work — Plonck!
@ Observotions used in MCMC § i i 3} - - Henriques20130 ~ WMAP7 -
wr Guo20130 ~ WMART

I

!

k3 & k3
red, z=0.10 7 red, z=0.40 I’ red, 2=1,00
J

L |

C - blue total

- - =blue centragls
- o blue satellites
- - red total

- | i _ r - =red centrgls
blue, 2=0.10 i blue, 2=0.40 {| olue. z=1.00 P seens red sote”'tes

M M L
12 11 10 9 1 10 9 812 11 10 9
I°9‘0(M'[h-2M0 ) '°9:0(M-[h-2Mo ) '°91o(M.[h-2Mo )

10g,0(®[h*Mpc~30g,oM™"]) 10g,o(®[h*Mpc log,M™'])

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
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Emission Properties

Metallicity + Age +IMF
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Henriques et al. 2011, 2012



Dust Model

Optical depth of ISM dust
2.1 x 10?'atomscm—2 / £

I —2
1.4 mpw(aRD)z

atoms cm

Extinction law:

De Lucia & Blaizot 2007



MCMC

Only SMF as a constraint SMF + colour + BHBM

no degeneracies!!

-25 -2 -15 -1 —05

§ =2 =15 =1
109, o(tge) 109, \(agee)

§ Observational Scaotter

Simply fully sampling the
parameter space, better agreement
with observations can be found

De Lucic & Blgizot (2007)

MCMC Best Fit
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$#Combined doto sets used in MCMC

SMF, 2=3

—This Work + err
This Work
- =G11, WMAPT7 + err
~~~~~ z=0, Li & White (2009)

12 1 10 9
10g,o(M/Mg )

10 9 8
log,o(M/Mg )




l0g,(® [hsh"'pc-3|°‘310M-l )]

10g,o(® [hsMpc'slogmM"])

E 411 & White (2009)
- & Boldry ?2008;
E § Bolary (2012

SMF, z=0.0

¥|I'berl Ezoaog' - 0.8<z<1.0

¥
+
+

libert (2010) - 1.0<z<1.2
Tomczok (2014) - 0.75<2<1.0
Tomczok (2014) - 1.0<2<1.25
E 4 libert (2013) -~ 0.8<z<1.1
‘Muzzin EZOIL’:} - 0.5<z<1.0
Muzzin (2013

SMF, z=1.0

1 > 1 1

4 .L e d

A L L
Sonchez (2011) - 1.6<2<2.0
-4 Tomczok (2014) - 0.75<z2<1.0
Tomczok (2014) - 0.75<2<1.0
E 4 libert 2013; - 1.5<2<2.0
E 4 libert (2013) - 2.0<2<2.5
- $ Muzzin (2013) - 1.5<2<2.0
F ¢ Muzzin (2013

:E‘IMovCNesim 2 - 2.0<2<3.0
% 4 Morchesini (2009) - 3.0<z<4.0
£ | libert

3+ 4 lbert (2013) -~ 3.0<2<4.0

3 $Muzzin 52013} - 2.5<2<3.0
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2013

+ 3
{ Observations for MCMC §
—— This Work - Planck]1 3
- = Henriques2013a0 - WMAP73
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- « Henriques2013a ~ WMAP7
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Star Formation Rates

| — Elboz et ol. (2007) 4 ® Korim (2011) = 0.2<2<0.4 1 ®Korim (2011) - 0.8<2<1.0 { @ Kogm iZOll - 1.6<2<2.0 J} ®Korim (2011) - 2.5<2<3.0
= SDSS/DR7 ® Korim (2011) - 0.4<2<0.6 ® Korim (2011) - 1.0<2<1.2 ® Kogm (2011) - 2.0<2<2.5

I Whitoker (2014) = 0.5<2<1.0 | m Whijoker (2014) - 1.5<2<2.0
® Whitoker (2014) - 1.0<z<1.5 | m Whioker (2014) - 2.0<2<2.5
| = Elboz et ol. (2007) | = Dpddi et ol. (2007)

3 38

10g,0(SFR[h™*Mg yr™'])

_ z=.0.40 1 z=1. . | . =2. . _ z=‘3.00 -
) 10.0 11.0 9.0 10.0 11.0 9.0 10.0 11.0 9.0 10,0 11.0 9.0 10,0 11.0
Iog,o(M,[h'zM@ ) 'Ogto(M.[h-zMo ) 'Ogto(M-[h-ZMo ) 'Ogto(M-[h-zMo ) '°9|0(Mo[h-2Me ),

: ® Karim EZOH; - COSMOS .
- ®Korim (2011) — COSMOS, integroted low SSFR) 1
08 2012 . 3 A

s 2202%) !B decrease in the normalisation of the
L @ Schreiber (2014) n

Gu020130 — WMAP? il main sequence due to a reduction in
[ = =Henriques2013a — WMAP7 )

s Work — PLANCKI : cosmic accretion

overall SFRD reduced due to a

population of quenched objectes at
z2<2

IoglO(pSFR[h Mo Yr-‘MPCS])




Clustering as a function of colour

This Work — PLANCK1
- = Henriques2013 — WMAP7
. Guo2013 - WMAP7

"""wﬂ iy, #4SDSS/0R7
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e 00 T Millennium Simulations
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