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How the Global CGM Structure affects Star Formation
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Outline

The transition between free-fall and cooling flows in:

@ Steady-state solutions for halo gas

@ Idealized hydro simulations
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@ The FIRFE cosmological simulations )
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@ Observations
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Steady-state Solutions for the Volume-Filling Phase

Equations Solution for log My = 12.2, z=0
rotational cooling
support flow
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Steady-state Solutions for the Volume-Filling Phase

Equations Solution for log My = 12.1, z=0.3
rotational cooling
support flow
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Steady-state Solutions for the Volume-Filling Phase

Equations Solution for log My = 12.0, z=0.6
rotational cooling
support flow
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Steady-state Solutions for the Volume-Filling Phase

Equations Solution for log My =119, z=1

rotational cooling
support flow
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Steady-state Solutions for the Volume-Filling Phase

Equations Solution for log M, =11.6, z=1.5

rotational free cooling
support fall flow
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Steady-state Solutions for the Volume-Filling Phase

Equations Solution for log My =114, z=2.2

rotational free cooling
support fall flow
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Steady-state Solutions for the Volume-Filling Phase

Equations Solution for log My =11.2, 2z =3

rotational free cooling
support fall flow
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Steady-state Solutions for the Volume-Filling Phase

Equations Solution for log My, = 11.0, z =4
rotational free cooling
support fall flow
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Steady-state Solutions for the Volume-Filling Phase

Equations Solution for log My = 10.7, z =15

rotational free
support fall
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Steady-state Solutions for the Volume-Filling Phase

Equations Solution for log My, =104, z=7

rotational free
support fall
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Three Types of Solutions for the Global CGM Structure

teool < ti at small r
teoor > tar Leool > L at large 7

teool < te

Stern+19b

accretion mode onto galary determined by teoo1/te at galaxy outskirts
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The Global CGM Structure in 3D Idealized Simulations

Conclusions from
steady-state solutions
supported by idealized
simulations

Thermal instabilities
develop only in free-falling
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Identification of Transition in FIRE ‘Zoom’ Simulations
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A Major Change in the Global Structure of the CGM
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Identification of Transition in FIRE ‘Zoom’ Simulations
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SF-driven outflows cease when .., > tg at ~ 0.05R;,
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SF-driven outflows cease when .., > tg at ~ 0.05R;,
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Accretion mode versus the Star Formation Rate
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Accretion mode versus the Star Formation Rate

SFR/SFR
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Transition in accretion mode coincides with transition to steady SFR

J. Stern (Northwestern) Berlin 2019 12 /15



Accretion mode versus Black Hole Growth
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Accretion mode versus Black Hole Growth
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Transition in accretion mode coincides with significant BH growth
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Kinematics of free-fall in UV absorbers

Stern+18, obs’ from COS-Halos (SF galaxies)
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Summary: Two Accretion Modes onto ~L* Galaxies

@ The nature of accretion determined by conditions at galazy outskirts

@ Transition in accretion onto galaxies in F/RF coincides with

e cessation of SF-driven outflows
e transition from bursty to steady star formation
o onset of BH growth

© O VI widths consistent with free-falling outer CGM around SF galaxies
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