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Why should we care?
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What is (are) the problem(s)?

Rey and Blaizot (in prep) ... but also others
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- Need to track metals
and ionization states
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Rey, Maxime (PhD Thesis)



Warm CGM gas
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- Need to have resolution in the CGM to
properly capture its multiphase nature!
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PRISM: Tracking the metals and atom ionization states
Katz et al, arXiV:2211.04626

Group Name  Ejoy Ehign  Function

(eV) (eV)
IR 0.1 1.0 Infrared radiation pressure
@ also applies to the CGM but metals Opt. 1.0 5.6 Direct radia_tion pressure ‘
produced in the ISM (although see FUV 5.6 11.2 Photf)el.ectr.m heating, Mg I, Sil, S I,
. Fe I ionization
movie later Oh)! LW 11.2 13.6 H, dissociation, C I ionization
EUV;, 13.6 15.2 HI, NI, OI Mg Il ionization
EUV, 15.2 2459 Hp,CII, Sill, S1II, Fe II, Ne I ion-
ization
EUV; 2459 5442 Hel, OII, CII, N II, N III, Si III,
Si IV, S I, S IV, Ne II, Fe III ion-
ization
EUV,4 5442 o Hell, OIII+, NIV+, CIV+, Mg III+,
(> 60 iOI‘lS) S V+, Si V+, Fe IV+, Ne III+ ioniza-

tion

Caveats: no MHD, thermal conduction, non-self consistent dust model or CR treatment yet
but coming soon ... also only valid for optically thin regime (density limited)




PRISM: chemistry ... main atoms/ions and even a few molecules (H,, CO)

Katz et al, arXiV:2211.04626
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Mass Fraction

10° 3
1071 =
102 -

103 -

10~4

Cold Unstable Warm Ionized Hot
7% 16% 57% 18% 1%
23% 30% 11% 5% |
— (58
— G9

| 1 1 1 (

3 4 5 6 7

log1o(T/[K])

Katz et al, arXiV:2211.04626

log,o(T/[K])

PRISM: multiphase ISM & non equilibrium effects
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© Harley Katz - PRISM Simulations



Quasi-La 1an resolution + cooling len

What about the resolution in
the CGM problem?

Rey et al, (in prep)

Cooling length (pc)

Caveat. all idealized simulations so far
- no inflow/cosmic web yet but once
again, coming soon!
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Resolution elements per cooling length

for each gas cell 2 refineif ndx > ;50> 0



ISM 18 pc

+ Qutflow 72 pc , + Outflow 36 pc

+ Outflow 18 pc

Rey et al, (in prep)

Simulation

Maximum cooling Average timestep cost

length target (pc) (CPU s / simulated Myr)

ISM 18pc (x3)
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+ Outflow 18pc
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Mass loading factors
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Rey et al, (in prep)
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Through |z| = 1 kpc

Through r = 5 kpc

18 pc 72 pc 36 pc 18 pc
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Rey et al, (in prep)
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Diffuse phase is
hotter and better sampled

Higher
densities
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Impact on covering fractions
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