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An intricate medium !
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Star formation and feedback are unresolved.in
- galaxy simulations, we need subgrid models !




M M c)relation for calibration

star hal

Simulations with
- different physics
- different subgrid models
- different resolutions

the same stellar mass ?
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the same stellar mass ?

Different mass loading factor.
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Strategy

Same galaxy Sphinx / ramses_cral (& _ Developer 0
o Same code 0 Updated 2'd
. . . . . ale ays ago
o Same initial conditions | d . /599

o Same refinement scheme

- . ® RHD (3 bins)
Different subgrid models for . % \‘. jierequilibrium chemistry )
o Star formation : e
o Feeglback .

Calibration on M
star

Try to distinguish them through their CGM.



The different models

Kimm et al. 2015

> Local turbulence approximation for star formation. Kimm et al. 2015
+ Andersson et al. 2020
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> Subgrid turbulence model for star formation.
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Tests of the models on idealised simulations

Stellar mass formed

—— Kimm
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Different parameters were tested and the simulations calibrated in stellar mass.




Cosmological zoom-in simulation

Box size
mDM
Mhalo
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Zoom-in simulation

—— Behroozi et al. 2013
Coupon et al. 2015
McCracken et al. 2012

---- Moster et al. 2013

--—Moster et al. 2018
Behroozi et al. 2019

The stellar mass is too high
compared to the M__-M,  relation
(possibly due to the lack of AGN ?)
but the three models are still well
converged /.
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What about the CGM ?

Redshift

Redshift
2

2
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Outflow rates [M,/yr~1]
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Time [Gyr]
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The flow of mass through the CGM is very similaf for the three models.

What about its gas content ?
How does it compares to observational constraints ?




Temperature split and ionic species
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Post processing of the
simulations made with KROME
to compute the ionic fractions 'f
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see Mauerhofer et al. 2021
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Radial column density: cold tracers

—— Kimm —— Kimm + runaway Wendt et al. 2021 $ Werketal. 2013
Kretschmer ¥ Chen 2010 & Hummels 2013

Stack over 100 snapshots
z=13t0z=1.0(~1Gyr)

Very good

agreement
The simulations remotely match the observations. 9

The models are very similar -> the gas content is similar. 2-3 dex difference

due to detection bias ?

H
o

Prochaska at al. 2011

Nmgi, (x,y,2) ,105 snaps

—— Kimm ¥ Wilde 2021 > 1e9.9 $ Danforth & Shull 2008

()
Kretschmer Chen & Mulchaey 2009 $ Johnson et al. 2015 % Werketal. 2013

—— Kimm + runaway
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Cold gas
T< 10*%

Very good agreement
at all scales
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Radial column density: warm and hot tracers

—— Kimm ¥ Tumlinson 2011 Danforth et al. 2006 ¢ Tripp et al. 2008
Kretschmer Chen & Mulchaey 2009 ¥ Johnson et al. 2015 $ Werketal 2013
—— Kimm + runaway $ Danforth & Shull 2008 $ Prochaska at al. 2011

Stack over 100 snapshots
z=13t0z=1.0(~1Gyr)

1 dex difference with observation for warm and hot gas.
The models are very similar -> the gas content is simil.ar.

y.2) 105 snaps

—— Kimm —— Kimm + runaway Bordoloi 2014 $ Borthakur 2013
Kretschmer $ Chen 2001

1 dex difference
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These models can’t be
distinguished through the CGM
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The models match in stella!r mass, outflows, radial column
density profiles, gas content but...

.
,‘ ' 7&;:\.
B8

%

- . ... differences still arise !
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18t difference: the star formation history
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- Kretschmer’s model indeed has an impact on how stars are formed but it does.not show in the CGM.

- Runaway stars do not have much impact on the density of the cells were stars go supernovae. .



5 kpc

2" difference: the morphology

Kimm et al. 2015
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Kretschmer & Teyssier 2020

Kimm + runaway stars
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Morphology: origin in additive accretion ?

mass-weighted cold gas

( angular momentum
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The extended disc does not seem to be caused by
the constructive or destructive accretion of gas.




Summary and future work.

The differences in the models...

o  The turbulence consideration in star formation
o  The implementation of the momentum feedback in the
surrounding cells or in the Euler equatlons

Runaway stars

...could not be discriminated through the CGM flows or content.

. B .
YET disparities are found following the différent rﬁ_’odels.
. B : -

MEGAFLOW a distribution
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