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Galaxy formation
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Galaxy formation in cosmology: the
role of the environment

015§ """""" Trrrrr T [rrrrrrrTT [T T rrrr T T3
: satellite gas + f1 + f2 + {3 —————— ]
1012' nT cuts 1
T 5 :
tn =
1 = a
E 10 E 3
8] C
D_ -
o} g E
= - f1
~ 9| i
Q = h—
< 0F 13
=y - :
0% = E
- disk baryons ;
{0 R T D T DT S
3 4 5 6 7 8

Redshift
Tillson+15 Cadiou+21c

High-z, most of the gas + AM flows along filamentary structures...
connected to cosmic web

[also Dekel & Birboim 06, Danovich+16]



Galaxy formation in cosmology: the
role of the environment

L B e A e

10'3F
i satellite gas + f1 + f2 + f3 —————— 1

nT cuts —

Environmental effects:

- 3./ (Mg kpc kms

T




Galaxy formation in cosmology: the
role of the environment

1015% sotellite gos + f1 + 2 + f3 —————— ]
—~ 1012 f1 + fnzT+er§ R -
S Environmental effects:
< = 13 :
TN ol o i e source of “pollution” in
107 L .
S weak lensing surveys

= intrinsic alighment




Galaxy formation in cosmology: the
role of the environment

/(Mg kpc kms™)

- J,

I

103

1028

3 —————— E

10"

Ef
£ 3
- disk baryons 3
1077III|\\\\\|\||\|\|\|‘|\\\\\\l\l\|\|\||||‘\\\||||||‘|\|\7
3 4 5 6 7 8
Redshift

nT cuts

satellite gas + f1 + f2 + f3 —————— 1

Environmental effects:

« source of “pollution” in
weak lensing surveys
= intrinsic alighment

o extra parameters in semi-
analytical models
= galaxy-halo correlation

Reionization
Stellar Winds
Supernovae

0.1

F s Behroozi et al. 2010 (AM)
+111e Behroozi et al. 2018a (AM)

| = = « Reddick et al. 2013 (AM)
i Moster et al. 2013 (pAM) 4
10-2 Moster et al. 2017 (pAM) 135
F uo et al. 2010 (pAM) /

Wang&lin et al. 2010 (pAM)

s Zheng et al. 2007 (HOD)

[ tiiieir Yangetal. 2012 (CLF) " ‘7'
10-8 = = : Yangetal. 2009 (GG) ViR

F Hansen et al. 2009 (CL) /

Lin&Mohr et al. 2004 (CLY

| == Kravtsov et al. 2018 (M+CL)

[ == = Behroozi etal,zoyfuu)
10-4
10-8

108 109 10t 1ot 1012 1013 1014 10t
Halo Mass M, [Mg]



The origin of angular
momentum



Predicting angular momentum

Z:]_OO z:O

10



Predicting angular momentum

Z:]_OO z:O

@

Ljin. o /d3q(q —q) x V¢
O

[White 1@4]



Predicting angular momentum

Z:]_OO z:O

@

Ljin. o /d3q X Vo
O

Position w.r.t. center Z

[White 1234]



Predicting angular momentum

Z:]_OO z:O

@

Lijin. /d3q ><
O
Velocity

Position w.r.t. center Z

[White 1534]



Predicting angular momentum

Z:]_OO z:O

@

| Tee /d3q ><
O
Velocity

Position w.r.t. center Z

[White 1534]



Predicting angular momentum

Z:]_OO z:o

<




Predicting angular momentum

Z:]_OO z:o




Predicting angular momentum

Z:]_OO z:o




Predicting angular momentum

Z:]_OO z:o




Predicting angular momentum

10%

Specific A.M. (kms~! Mpc)

e
<

10°

d

—_ 1:4
1:2
1:1.2
1:1.1

— 1Xx4
1x2
1x1.2
I1x1.1

20

14



Predicting angular momentum

10%

—— 1:4 —— 1x4

1:2 1%2

i 1:1.2 1x1.2
L 1:1.1 1x1.1

Specific A.M. (kms~! Mpc)
S

100 == T T T r1

14



Predicting angular momentum
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Predicting angular momentum
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Predicting angular momentum

e Angular momentum of individual
regions can be predicted accurately.

[On patch boundaries: see Lucie-Smitth]%]
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Can we control baryonic
angular momentum?
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Baryon angular momentum

Simulations (9Mh @ DiRAC):

« Resolve disk height
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« AM of baryons originates from initial
conditions...

e can be controlled...

» and regulate galaxy morphology

o Negligible AGN /SN global self-regulation
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 but why do some objects grow their AM faster/slower?
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The causal origin of DM halo concentration
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The causal origin of DM halo concentration
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The causal origin of DM halo concentration
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The causal origin of DM halo concentration
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