The Low-Mass, Low-Metallicity Galaxy Frontier

James Bullock (UC Irvine
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Most simulated dwarfs have very bursty star formation histories
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FUV luminosity can vary by
factors of ~5 over 100Myr
timescales
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The Low-Mass, Low-Metallicity Galaxy Frontier w/ UVEX

Kulkarni et al. 2023

| COSMOS field galaxy af z = 0.03

0 23 (spectroscopically confirmed)
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Figure 5. UVEX imaging picks out low-mass, z < 0.3
galaxies by providing the crucial UV photometry needed
to differentiate the Balmer break for a low-redshift system
(blue) from the Lyman break in far more numerous high-
redshift galaxies (orange).
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Figure 6. UVEX will obtain spectra of the lowest-
metallicity galaxies in the local universe. Orange dots are
measurements from HST, blue squares indicate the known
sample selected for UVEX followup. HST can still make

some progress in the lighter shaded blue regions but probing
the darker blue region requires UVEX.
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L ow mass galaxies are

the most dark-matter
dominated galaxies In
the universe
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Cusp/Core problem in
SEUReEIEVUEER

DDO 126
DDO 43
= NFW (cusp)
'Burkert (core)




Feedback cannot make cores in lowest mass galaxies

0.5
o | Core
Mstar <~ 10"Msun s -
0.0 h i |
ﬂ' 1 LUL1I1010 €L adl. \ & U ‘ L e | | ® @ ® || I
05 Tollet et al. (2016) . e O E’" |
i
%l 1.0 |
- |
° 15 8 o |
. I 1Cusp
O
@ I I
| \
—2.0 | I
' |
| .
' |
—2.9
1079 104

Lazar, JSB et al. 2020

see also Governato+12,Brooks & Zolotov 12, Read+16, etc.



A cosmologically complete sample at
this mass scale will provide an
unbiased sample for testing theories
of dark matter & cusp/core formation
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Unknown stellar-mass
VS halo mass relation
at small scales

UVEX will help settle
this relation down to
Mstar ~ 106Msun
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Very interesting
physics at the

Reionization

~ 106MSUH Sca|e Quenching?
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10 h Faint end of stellar mass function =>
5 Is there a scale from reionization at low mass?
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h Faint end of stellar mass function =>
Is there a scale from reionization at low mass?
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What I1s the scatter in the stellar-mass to halo-mass

relation at small scales”
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Al’e aﬂy Mstar ~ 107Msun

galaxies quenched in
the field”
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How does satellite

guenched fraction vary
with mass?
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Did JWST Break the Universe®

- nature https://doi.org/10.1038/s415
Accelerated Article Preview

A population of red candidate massive galaxies ~600
Myr after the Big Bang

lvo Labbé &4, Pieter van Dokkum, Erica Nelson, Rachel Bezanson, Katherine A. Suess, Joel Leja, Gabriel

Brammer, Katherine Whitaker, Elijah Mathews, Mauro Stefanon & Bingjie Wang

Nature (2023) | Cite this article

91k Accesses | 4225 Altmetric | Metrics COSMOSE
]

Ancient galaxies, so massive that they break modern
cosmology, observed with JWST

“too big to make sense of our current understanding of the universe”
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Lower stellar masses
would make these

more stellar mass than
available baryons
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Labbe sample as analyzed by Endsley et al. 2022
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“strongly prefer a solution where the SED is dominated by a very young (=4 Myr)

stellar population yielding strong nebular line emission” ([Olll]+HB EW) >1500 A



UVEX will provide a cosmologically-complete
sample of galaxies down to the critical ~ 106Msun
stellar mass scale

How does reionization affect galaxy formation?

Are any field dwarfs quenched above the mass-scale of
reionization quenching?




