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Can we use HI to learn more about star formation
and stellar feedback physics?
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CGM

Moutﬂow

Star formation & Feedback

fuel " affects structure, kinematics, abundance...

HI

e.g. Saintonge & Catinella 2022
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THE BARYON CYCLE OF GALAXIES
CGM
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THE SAMPLE

Galaxies selected to have Milky Way halo-mass: 11.85 < log (Mpa1o/Mg) < 12.48

Cosmological zooms EMP-Pathfinder FIREDbOX cosmological volume
Reina-Campos,...,JG+ 2022 Feldmann,...,JG+ 2023 T . 7
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THE SAMPLE:

GALAXIES EVOLVED SELF-CONSISTENTLY ACROSS COSMIC TIME, INCLUDING A COLD ISM!

Galaxies selected to have Milky Way halo-mass: 11.85 < log (Mpa1o/Mg) < 12.48

Cosmological zooms EMP-Pathfinder

FIREboOX cosmological volume
Reina-Campos,...,JG+ 2022 ™ .

Feldmann,...,JG+ 2023
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THE SAMPLE
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HI MASS-SIZE RELATION
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See also e.g. Broils & Rhee 1997, Verheijen & Sancisi 2001, Swaters+2002, Noordermeer+2005,
Begum+2008, Obreschkow+2009, Ponomareva+2016, Wong+2016, Stevens+2019
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MEDIAN HI SURFACE DENSITY PROFILES
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MEDIAN HI SURFACE DENSITY PROFILES
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| MEDIAN HI SURFACE DENSITY PROFILES

very different g,
| central profiles |
| (hormalisation |

HI discs as tracers of star formation and feedback physics | Jindra Gensior | BUGS 2024 | 21.02.24

EMP- Pathﬁnder
eqg = 20%

EMP-Pathfinder
e o< f(Qvyir, M)

FIREbox
obs. central SHI

Wang+16 compilation |

eXp(—R/O.QRHI)
(e.g. Wang+14)

"approximately follow
lexponential profile

(Expected from

| observations for R > 0.8 Ry

e.g Swaters+2002, Bigiel &
Blitz 2012, Wang+2014,
Wang+2016)

0.00

0.25

0.50

0.75

R/Rm

1.00

o5 150

Gensior+2023, MNRAS subm.



HI DISC SCALE HEIGHTS
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HI DISC SCALE HEIGHTS
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HI DISC MORPHOLOGY
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Can we quantify the differences in HI disc morphology
and infer which physics drive them?
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QUANTIFYING HI DISC MORPHOLOGY WITH NON-PARAMETRIC
INDICATORS
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HI DISC MORPHOLOGY
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HI DISC MORPHOLOGY
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HI DISC MORPHOLOGY
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HI DISC MORPHOLOGY
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BEST PREDICTOR FOR HI DISC MORPHOLOGY
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BEST PREDICTOR FOR HI DISC MORPHOLOGY
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BEST PREDICTOR FOR HI DISC MORPHOLOGY
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BEST PREDICTOR FOR SUB-GRID PHYSICS
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B HI discs are extremely sensitive to the physics of star formation and
stellar feedback:
® Central HI surface density profile differ significantly
® Only FIREbox & multi free-fall SFE EMP-Pathfinder produce thin HI discs = e o
. . * THINGS (B hl+19).
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