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cosmological simulations

« Cosmological simulations have to cover a huge dynamic range,
from the ISM to the low-density IGM.

« They generally do this by keeping the mass of resolution
elements approximately fixed, so that the highest densities
(galaxies) have the best resolution.

o Itisoften assumed that the hydrodynamical processes in the
haloes around galaxies are well-resolved.
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e The circumgalactic
medium is multi-phase
with hot and cool gas.

« Many idealized studies
found that properties
change considerably with
improved resolution.

n=0.5 cloud

INJO

uol

« Forexample,a cold

n=0.5 cloud

cloud in a hot wind has
smaller structures and
Is accelerated less with
iIncreased resolution.

Schneider & Robertson 2017



zoom-in simulations

GaS density . 0.8 Gyrsaz: 7.2
10 kpc

« We resimulate one of the Milky Way-mass galaxies from the

Auriga project with 3 different CGM resolutions.

Grand et al.2017
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Standard
approach:
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galactocentric
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We use additional
uniform spatial
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den3|ty (slice)

. Standard 500 mass refilnement .

approach:fixed
mass resolution
to increase the 100
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van de Voort et al. 2018c¢



density (slice)
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temperature - density
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« Similar temperature-density structure, but better sampling of
extremes at improved CGM resolution.

« The better resolved CGM structure could be crucial fore.g.
cooling and gas accretion, metal mixing, and derived observables.



galaxy morphology
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« The mass of the galaxy varies by only 0.07 dex.
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« The bulge-to-total ratio is the same in the three cases.



CGM density profile
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« No large or systematic differences in the median density
profile of the CGM.

van de Voort et al. 2018c¢
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Nn and NH
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e Nuis similar, while Ny is much higher with 1 kpc resolution.
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HI density profile
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o Strongincrease in Hl for the 1 kpc spatially refined simulation

(U p to 1.6 d@X). van de Voort et al.2018c



covering fraction
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e The coveringfraction of LLSs (Nui> 10172 cm-2) within 150 kpc

Increases from 18 to 30 per cent.
van de Voort et al.2018c



metallicity (slice)
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« Evidence for lower metallicity in the CGM with better N
spatial resolution (preliminary). Because of less 85;
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conclusions

arXiv: 1808.04369

e Increasing the CGM resolution while treating the galaxies as
before i1s a promising and computationally efficient method.

« Whether thisis important depends on the topic of interest:

« The improved spatial resolution does not strongly impact the
central galaxy or the average density & temperature of the CGM.

o It drastically increases the radial profile of the HI column
density: the covering fraction of Lyman-Limit Systems within
150 kpc is almost doubled.

o It possibly also affects CGM metallicities (stay tuned).






re-accretion of winds
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« ~40% of gas ejected in galactic winds at high = re-accretes by z=0.

e No strong CGM resolution dependence (preliminary).



Title Text

Table 1. Properties of the galaxy and halo in our simulations at z = O:
simulation refinement strategy, virial radius of the halo (Ryj;), total stellar
mass within 30 kpc from the centre (Mg, ), total CGM mass (Mcgm ), total
H1 mass in the CGM (M E! ), number of gas cells in the CGM (N(Cjell ).

CGM GM
simulation Mg Mism Mcom  MEdy, N,
refinement M¢p) M¢p) Mgp) Mp)
mass only  1010-73 10248 101097 10l0-26 1.6M
+2kpe 101072 10741 101921 101924 16.3M
+1kpc 10997 10°2 10190 10192 132.4M




density (slice)
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density (projection)
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