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| gas igﬂOW into halo e - N
Stellar mass growth SFR/M: _ gasinflowintogalaxy >,/ wind outflow

driven by dark matter halo
increase rate M’pm/Mbpm

B star- B
formation

Lilly et al. 2013
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Create mock galaxy catalogues from
cosmological simulations
llustris TNG, Horizon-AGN, EAGLE, ...

Follow DM, gas, stellar particules

But because of the resolution, sub-grid
physics should be adjusted

Dark Matter Column Density [log M., kpc?|



Some observatlonal contramts from
= = galaxy strveys

Learn from the different
distributions of the DM halo mass
and galaxy stellar masses galaxy stellar mass

function

maximum efficiency

== Bell et al. 2003 SMF
= = Millennium Sim (i\’[-,-'lr . fb)

95 100 105 11.0 11.5 120 125
log 10 (i"[ [A/[\:}])

Mutch et al. 2013



Some observatlonal contramts from
= = galaxy strveys

M=3x10" M,

Evolution of the specific SFR
SFR/M+
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Davidzon 2017 redshift

Does SFR/M: follow M’pym/Mbpm ?




Probe the halo-galaxy connection
=— with-COSMOS$2020

L
* u// supernova feedback?
L
&
L 2 . .
L

AGN feedback?

Galaxy stellar mass function at high redshift
~ * When feedback became effective ?
maximum efficiency A e How fast is the gas converted into stars ?

e+ Wlonnium Sim (Mo ) Weaver et al. , in prep

9.5 100 105 11.0 11.5 120 12.5
l()glo(."\/f [A’I@])

Probe the DM halo and galaxy stellar mass
connection using Halo Occupation
Distribution (HOD) model

Shuntov et al. 2022




Field ofwedeeg2 e R §2 Do, A B S

e i m|II|on of sources R e e S MONSRT Ele e e e
.. cosmlc varlance e R L T P

i Iarge scale structures D R e A

i .

 UltraVISTADRE



" _.The COSMOS fi

r : ’ - . - 4 .
- . - ¢ B Y “ 8 LT .
5 . ] . . .o . >
. " . - 9 . . . .

.,Fieldo-fvie\/deeg2 ' e e .

) >1 milfion ofsources P ina TR Vel Rl i ey L )

. n 4 ' « % S . e . s . i o
. ’ - . . . < '.‘ . S5 ’

S I cosmlcvarlance - G ggan PR R ol

. . . : . . v ' ] 3 ‘. . N I-
.. Iarge scale structures by e SR A "N .
TR el e 5 RN
. g ; A N oo ¥ s ‘ * I s .' " 9 ..'.'...- . - '.

A.unique multi- color coverage - .
P .

'0 30 bands from UVto NlR W

.

WL Coverage mX-ray,far-lR radlo,. | _' ol R R ol
In constant evolutief .. § . no 7

I, BT AENRETT R R " ' % UltraVISTADR1



* " "The cOsMQS'field " -

. . "
Field of view 2 deg? .. A s ' ‘° ]
e * >1 million of sourc . r ., E .
e ' costflic variance e 3 :
e |arge-scale structures -, '- - . . ;

: ' . L

A L : i e
A unique multi-color coverage *°, \
e 30 bands fram UV t61\lIR '
o Coquage in X-ray,fg—lR, radio . ° s

. .. l’
° In constant.,evo1ut|on . e B "
5 -
s o ’ ' . .
Sufficiently degp.(l"'27,'K"’7£)-
- . '
e reach z>7 galaxies ‘. s ¥ P
» ‘ ’

e complete at 10°Mpat z=3 - e .

o 3 UltraVISTA DR1



— Th cesmoszazo catalogues

Weaver et al. 2022

Two photometric catalogues COSNOS20TE

with > 1 million of sources HA/IB/ND

NUV B - - o ch2

s

Y
Classic ?”
Aperture photometry
The Farmer

Fit parametric surface-brightness profiles

Everything public
https://cosmos2020.calet.org/catalogues/




COSIVIOSZDZO
photometrlc redshlfts

Le Phare++ |
https://gitlab.lam.fr/Galaxies/LEPHARE/-/releases

Template-fitting (galaxies, AGN, stars)
Combine several dust attenuation laws

Include emission lines photo-2=2.479

ID=791527

Second version with
Eazy

photo-z=0.451 photo-z=2.450

ID=791141 ID=791802



“1D336101

[D403992

[D428351

[D485056

[D564423

e 32 candidates at z>7.5
17 new candidates not published before

[D784810

Kauﬁmann et al. 2022

[D859061




7 <1< 225

1
n:
o:
b:

22.5<i<24.0

n: 3.7%
o: 0.014
b:-0.000 -

Weaver et al. 2022

25.0 <i<?27.0
n: 19.2% :
0:0.036
b:-0.004 -

1% precision at i<22.5
4-5% precision at 25<i<26



7<i<225 22.5<i<24.0

1

n: A n: 3.7%

o: o: 0.014
b: b:-0.000 -

Galaxy stellar masses established
from SED-fitting

139 65 4

Weaver et al. 2022

25.0 <i<?27.0
n: 19.2% :
0:0.036
b:-0.004 -

Photo-z



The galaxy steflar mass function

—Weaveretalqift prep

0.2<2z=0.5
0.5<z=0.8
08<z<=<1.1
ll1l<z=1.5
1.5<2z =20
20<z =25
2.50<z= 3.0
3.0<z = 35
3.0<z =45
45<z <55
550 <z = 6.5
6.0<z=7.5

9
Logio(M/ M)




The galaxy stellar mass function

—Weaveretalsin-prep

J Massive galaxies already in

Log1o(M/Mo) place by z>4
> quenching



[ —— Median Posterior

107° E —— Maximum Likelihood

¢ COSMO0S2020

———
6.5<z < 7.5 7
Ultra-Deep Region ]
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Logio(M/ M) Logio(M/M o) Logio(M/M ) Logio(M/ M)

I Halo mass function x f, \ Halo mass function x 0.018




DM halos and galaxies
—— mass functions

] [ —— Median Posterior
10 E —— Maximum Likelihood
¢ COSMO0S2020
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SN and AGN feedbacks already active by 1.5<2<2

LOgl()(ﬂl/A4 o] ) Logl()(J\/[/A/'l o )
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Change in the high mass regime? (AGN feedback, cold accretion)
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— Fit observables with a
phenomenologlcal model

Shuntov et al. 2022, A&A, 664, 61

Model describing the number of
central and satellite galaxies as a
function of DM halo mass and
above a stellar mass threshold

Fit stellar mass function and
angular clustering

11 free parameters



e Stellar ta-halo mass relation (SHMR)
—outtoz<5.5

central galaxies

Star formation efficiency
varies with halo mass
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Maximum efficiency at
My~ 1012 Mg

10" |
Halo mass M), [M)]




B+13 Ilustris TNG-100
—— B+19 A HzAGN
M+13 EAGLE
Star formation  Legrand+18 MP®* This work
efficiency shifts toward l

more massive halos in ' | - .
the early Universe

Redshift



Too many satellites in simulation
above a mass threshold

log M,/My >8.7
log M, /M, >9.0
log M, /M, >9.3
log M, /M, >9.7

log M,/Mg >10.2
log M, /M >10.7
log M./Mg >11.0

=
o

=
O

Satellite fraction

0.1

=
O

2
Redshift



EUCLID—Wide

VIKING
O

EUCLID-Deep

o
VIDEO
O

Ultra—VISTA
O
CANDELS-Wide
EIS O m JWST
A
ISAAC CANDELS-Deep
A O

FDF
A

fa—y

FIRES
A

WFC3—-HUDF

20 25
magnitude H,,

COSMOS will be observed by both satellites
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COSMOS-Web, Cycle 1, 207h "
* First galaxies and reionization
* Rise of quiescent galaxies, quenching
* Linking dark matter with visible, weak lensing



COSMO0S2020
Two photometric catalogues with > 1 million of sources

Associated photometric redshifts and stellar masses
https.//cosmos2020.calet.org/catalogues

Total stellar mass function characterized over 12.5 Gyr, with a single field and
methodology

Connection with dark matter halos

 No contradiction with ACDM

* Increasing efficiency of the star-formation in massive halos as z increases
 Feedback plays a crucial role in shaping this connection

 Too many satellites in cosmological simulation


https://cosmos2020.calet.org/catalogues/
https://cosmos2020.calet.org/catalogues/
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