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We're at a conference about simulations

why bother with theory?



This is actually done by minimizing (duew — 6old) C ™ (dnew — Gold) See Cadiou+21a

with the constrains iy, = fr. (Eli()p 1=1T,Y,2 based on genetic modifications: Roth+16, Rey&Pontzen 18, Stopyra+2(
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Changes to tides at z = 100, effect at z < 1
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Unraveling the origin of baryonic angular momentum

Full hydro simulations
(RAMSES, New-Horizon
model):

e Resolve disk height
AzZmin = 35 pc
e Mogpe = 1012 M, @ z = 2
« SF + AGN & SN feedback
« 3 galaxies, 5x scenario each

Corentin Cadiou
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Stellar angular momentum responds ~linearly

to large-scale tides

See Cadiou+21a
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Special case: no massive satellite

Low tides

- High tides

x0.66

\\__f
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Jx,ga1 = 107 kpc km 57! Jx,gal = 154 kpc km 57!
My ga1=9.9% 10" M ¢

Jx,gal= 319 kpc km g1
My g1 =9.9% 101 M My a1 =10.4% 101" Mg
Reff: 1.0 kpC Reff: 1.1 kpC
B/T=0.67

Reff: 1.3 kpC
B/T=0.70 B/T=0.57
vie=0.29

vie=0.64

Jx,ga1 = 61 kpc km g1
M*,galz 9.7 x 1010 MO
Reff: 0.9 kpC
B/T=0.72

vie=0.25

vie=0.29

See Cadiou+212



Large-scale torques control mergers deterministically
which controls secondary galaxy properties
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Cadiou+21b, see also Danovich+15, Prieto+17



Tracking Lagrangian trajectories, comparing j to
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The longer gas remains in inner CGM, the more it realigns (with disk)
Tracers: Cadiou+19

Cadiou+21b, see also Danovich+15, Prieto+17

Most of re-alignment happens in the inner CGM 0.1 <0.3
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Fast cold gas

I. Only looking at gas that will form stars eventually
Kocjan, Cadiou+24
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So how to build a rotating galaxy from scratch?
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1. Tides determine merger orbital parameters & angular momentum accretion
Mergers are not stochastic/rerolling the dice

2. Trickling down to galactic scale, which drives scaling relations
AM causes bulge to reduce, radius and v/c to increase
Explains j, — M, — B relation (and Tully-Fisher?)

3. jga retain memory of the cosmic web

Galaxies are less stochastic than expected
Galactic spin & DM spins are partially independent at the level of

individual galaxies
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4. Moving forwards? Beyond-linear interactions with environment matter

s e Spoiler: at MW mass, non-linear modulation ~ linear ones

|
See next talkl
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