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Suite of Line Intensity Calculations (by Karal ;)

UV\
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102108 galaxies in
each snapshot

Run radiative transfer
equations, preferably
after dividing each cloud
into many shells, to

~ 10'-10* gas compute luminosities.
particles
in each galaxy

Cosmic rays

Repeat all this for all snapshots
(redshifts) of interest.
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slick

Suite of Line Intensity Calculations (by Karal ;)

Start w|th a set of Compgte exact galaxy Predlct.lu‘mlnosmgs for Apply to all snapshots
galaxies from a luminosities on a remaining galaxies

snapshot cloud-by-cloud basis based on ML model of interest

SIMBA cosmological hydrodynamic simulations:
« 25 Mpc/h, 50 Mpc/h, and 100 Mpc/h.
* Resolution ~10° Mg-- 107 Mg

Three options:

- Pick all galaxies in the snapshot
- Random set of galaxies

- Run on just one specific galaxy
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Start with a set of
galaxies from a
snapshot

 SIMBA
cosmological
hydrodynamic
simulations

* Popping et al.,
2019: particle
subgrid modeling.

slick

Suite of Line Intensity Calculations (by Karal ;)

Compute exact galaxy Predict luminosities for

luminosities on a remaining galaxies
cloud-by-cloud basis based on ML model

Get from the simulation:

M [Mg]: cloud's mass

R [pc]: cloud’s radius

Z [Zg]: cloud's metallicity

Z: snapshot’s redshift ' 16 zones

cl
cl
@ Thermal, statistical,
and chemical equilibria
Calculate/assume for - reached in each zone

subgrid/environment
modelling:

- Density profile
- Initial abundances \ Output luminosities for:

- Radiation field CO, [Cl], [Ch, [HI...
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Apply to all snapshots

of interest

« despotic: radiative
transfer equations
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slick

Suite of Line Intensity Calculations (by Karal ;)

Start with a set of Compute exact galaxy Predict luminosities for
galaxies from a luminosities on a remaining galaxies
snapshot cloud-by-cloud basis based on ML model

Apply to all snapshots
of interest

Properties of
remaining galaxies:
M, R, Z, RadField

Luminosities

Known-luminosity I
galaxy parameters. R?Q;je(;’zn Prediction Model
M, R, Z, RadField, S

Regression Fit

Luminosity
predictions for
remaining galaxies
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Start with a set of

galaxies from a
snapshot

slick

Suite of Line Intensity Calculations (by Karal ;)

Compute exact galaxy Predict luminosities for

luminosities on a remaining galaxies
cloud-by-cloud basis based on ML model

Apply to all snapshots
of interest
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slick

Suite of Line Intensity Calculations (by Karal ;)

Compute exact galaxy
luminosities on a
cloud-by-cloud basis

Predict luminosities for
remaining galaxies
based on ML model

Apply to all snapshots
of interest
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12_

(z =0)

10

10‘10_

z ~ 0 galaxies
e z~0.1-0.3ULIRGs
« 2z~0.2-0.8ULIRGs
e z~2S8SMG

Karolina Garcia, University of Florida

° ngh-Z QSO
o  Simulations (Garcia et al., in prep)
10" 10’ 10°
SFR/(M o yr)

LIM Workshop

10

5

Garching — Apr 19th, 2023
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PUOWER SPELTRUM
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NEAR FUTURE PLANS

1) Run SLICK on the 100 Mpc/h SIMBA simulations
-> also because we now have an improved radiation (FUV) field
calculation for the clouds, depending on each cloud's environment
(implemented by Anirudh Ravishankar).

2) Work on strategies to apply this method to larger halo boxes.

3) Test the impact of different astrophysical/cosmological parameter
assumptions on LIM summary statistics.

4) Adapt and apply this method to get survey forecasts.
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