Modelling the cold ISM In the
next generation of
cosmological simulations

Sylvia Ploeckinger (Leiden University, NL)
with: Joop Schaye, Joki Rosdahl, Alexander Richings




Modelling the Universe

FaIceta-GRrg:ﬁ}y§§ .r@gﬂq%t)al. (2015)



Modelling the Universe

t: Schaye et al. (2015)

Magneticum simulation (Dolag et al. 2015)



Modelling the cold gas
iIn cosmological simulations

Status quo

[ Simulatorspeak: ] A

Limited spatial / mass resolution
eqguivalent to:
pressure and / or temperature floor
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Jeans length has to be resolved to avoid numerical fragmentation
Truelove et al. (1997)



Modelling the cold gas
iIn cosmological simulations

T 104 K- Status quo

N
-—

" 10—22:_ N

&
o
N

CI 10—23 -
~ C
<

10~% A A's

Wiersma et al. (2009)



Modelling the cold gas
iIn cosmological simulations

sub-grid physics
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Long term goal:
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Self-consistent modelling
of physical, chemical,
radiative, magnetic, |...]
DrOCESSES




Modelling the cold gas
iIn cosmological simulations
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Next milestone:
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Increase resolution to model the gas below 104 K

Why?

star formation
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thin disks
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Modelling the cold gas
iIn cosmological simulations

Just increase resolution and drop temperature tloor?

molecules
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New self-shielding treatment

UV background

ISRF with Cloudy v13.03 (Ferland et al. 2013)
_ T X YNy t/2 KT 12
NH’J[Cm 2] — ( GmH fg> ImMax (7, mHAvguerD)

Jeans column density (Schaye 2001)



Comparison with
renormalized spectrum
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Comparison with
renormalized spectrum

incident Significant differences
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Test application

Isolated disky dwarf galaxy
Mpym = 7 x 101 Mg

Megas = 3.4 x 10° Mg
Mstars = 5.4 x 10° Mg

Ploeckinger et al. (in prep.)



UV unshlelded t 300 Myr

Test application

Isolated disk galaxy

4 )
UV background

Ploeckinger et al. (in prep.)

UV shlelded t 300 Myr
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Test application
Isolated disk galaxy

UV+stars unshlelded t= 300 Myr
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UV, Shielded \,IognH[cm'3]=4.O,Z=Zso|

Summary

22 L
We provide a complete and consistent set of % *|
cooling tables in a large range of: g%
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e metallicities (Z/Zsoi from 104 to 1) |
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Eagle pressure floor

Floor: UV, unshielded, t = 500 Myr

. i e Floor: UV+stars, shielded, t = 500 Myr
Floor: UV, shielded, t = 500 Myr Floor: UV+stars, unshielded, t = 500 Myr 3 ¥
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A/nH2 [erg cm® 8'1]

New cooling tables

Ploeckinger et al. (in prep.)
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New cooling tables
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New cooling tables
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New cooling tables
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