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Motivation

- (G0 beyond THESAN by getting higher resolution and an ISM model that
“resolves” hot and cold phases

- Perform zoom-in radiation-hydrodynamics simulations of 14 objects
(~108-1018 M@ at z=3) to studly:

+ high-redshift galaxy formation
+ Lyman continuum escape -> driving reionization

+ Observational tracers: Lyman-a & H-a emission, metal line emission/albsorption

- molecular hydrogen and dust formation
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Our new zoomed-initial conditions code
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Puchweln et al., in prep.; public release planned

compatible with N-GenlC/Gadget-4 (e.g., TNG, MTNG,
Thesan), easy to modify (Python/C++/0OpenMP mix)



Allowing external reionization in the zoom simulations
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Our updated galaxy formation model

- Based on the SMUGGLE model (Marinacci+19; low-temperature cooling ->
cold/hot phase, local supernovae and wind feedback around star particles)

- Coupled to multi-frequency radiation hydrodynamics (Kannan+20)

- Jeans criterion for star formation (typically at n = 102 cm-3)

- Additional early stellar feedback in part of the runs (momentum injection around
star particles in first 5 Myr)

- model H> and dust



The stellar mass-
halo mass relation
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The stellar mass-
halo mass relation
at z=6
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Lyman-alpha & H-alpha emission

simulated in post-processing with the Monte Carlo-RT code COLT
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Time evolution of escape fraction - for a single galaxy
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Feedback breaking out
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Feedback breaking out
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Metals and Dust

stellar mass-gas metallicity

8.5

0
o

~
U

7.0

6.5

-+
+

| | I
Simulation, z=3

Simulation, z=8
z~3.3, Sanders+21
z~8, Curti+23 +

S I I

. T

6 7 8
log(M. [Ms])

9

10

11

log(DGR)

—2.5

—3.0

—3.9

—4.0

—4.5

dust to gas ratio

I I
m Popping+17

6.5 7.0

7.5
12 + log(O/H)

8.0

8.0

dust temperature

—— Tcms

w 0 Sommovigo+22

4 5
Redshift



1000 ck ' — 15.57
Summary ckpc HI fraction Z

New Zoomed-Initial Conditions code
(compatible with N-GenlC/Gadget-4 ->
TNG, MTNG, Thesan; arbitrarily shaped
high-resolution regions; easy to modity;
public release planned)

+ New set of zoom simulations of Thesan
objects with more detailed physics

(RHD, low-temperature cooling, cold/hot

phases, local feedback, dust modelling)

- preliminary results: reasonable stellar
mass-halo mass relations; bursty LyC
escape (e.g. when feedback clears

channels); metallicities, dust-to-gas ratios

and dust temperatures in broad agreement
with data -> stay tuned for more!

video by Josh Borrow



