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Pop lll stars: the missing cosmic puzzle piece
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The standard framework on Pop Ill SF
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...and In larger halos
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Name Redshift 12+ l.ng{O.-" H) Metallicity Mm Mr; SFR Lensed Muyv .,B-slope
Z-] M:] [M:] [Moyr']

GNHell J1236+6215  2.9803 +0.0010 |7.85+0.22 0.003 £ 0.002 — (7.8+£3.1) x10° 122+20® No  —22.09+0.02 —2.18+0.06 ...
MPG-CR3 3.193+ 0.016 |< 6.52 < 8 x 107 6.1e + 05 — — No — —
LAP2 4189+0.003 |<6.5 < 0.006 — 2 (12 - 50) % 10" — Yesd) =~ _12.2 —
CAPERS-UDS-32520'1) 5.1240 +0.0002 7.3+ 0.07 < 0.15 — ~10° — No  —20.95+0.05 —1.68+0.05
AMOREG 5.7253 +0.0001 |< 5.78 < 0.0012 — (4.3773%) x 10°  0.35+0.06) Yes® —14.527007() 277000
LAP1 6.625 £ 0.001  6.317p2 42+1.8) x 100 — < 2700 — Yes > —10.4 -
RX J2129-z8Hell 8.1623 + 0.0007 |7.63 ) ~ ON (78+14) x10°  (5.670%) x 107 0.56*1% Yes  —19.587003  —2.53%000
EXCELS-63107 8.271 6.89°02%"  0.016 — (3.727 25y x 10" 784 0.6 No —199+01 -33+03
Hebe (GN-z11) 10.5862 + 0.0030 < 6.96 < 0.019 ~2x10* -6 x10° — — No'?) — —

Only one candidate

at z = 10!

https://utcfc.github.io/pages/popiiicandidates.htmi

Candidates proposed
down to z~3!

Vendlitti et al. (2026),
0JA, arXiv:2607.00167
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Pop lll UVLF constraints at z~6

Venditti et al. (2025), APJ, 994, 32
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A “HEAVY” solution

Venditti et al. (2025), APJ, 994, 32

exponential cut-off at = 10°° Mo
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Pop Ill mass [Mq]

Delayed Pop lll starbursts in massive halos

Redshift [z]

10°

=
o
(O]

[
o
I

103

102

Time [Gyr]

25 20 151413 12 11 10 9 8
| I | | | |
3 LW intensity M.ir at first SF
. [102*ergs™tcm2 Hztsr?] [Mo]
] 1 4.74 x 107
] 10 7.55 x 107
_ 9.23 x 107
: 1.04 x 108
) AWV
0!2 O!3 014 015 0!6 0.7

(+ Bromm 2006, Greif et al. 2008,
Sugimura et al. 2024, ...)

Jeong et al. (2026),
APJ, 1006, 89

Tae Bong Jeong
UT Austin




Pop lll SF in peripheral regions of enriched halos

Vendlitti et al. (2023),
Graziani et al. (2020) MNRAS, 522, 3809

Di Cesare et al. (2023) 30 24
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Pop lll SF in peripheral regions of enriched halos
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Log[SFR/(M g yr~1)]

Pop lll SF in peripheral regions of enriched halos
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Radially resolved metal transport in the SAM Meraxes,
=> fast, self-consistent exploration of Pop Il parameters



SFRD [Mg /yr/cMpc3]

e i e e e
9 9 9 9 9 9
(o) T ¥ 1 e N TV '

‘delayed
ACHSs
/ "{\'-- -~ /iiﬁ\\ -
il N W ) ”
*\—ﬂ'—_

peripheral

PRELIMINARY

N. of halos

Log[SFR/(M ¢ yr=1)1

Log(Zcoid/Z o)

Log(M./My)

10°
N. of halos



Pop Ill SF in peripheral regions of enriched halos
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Synthetic spectra of massive EoR galaxies

SIMULATED GALAXY
M. = 10° Mo
from dustyGadget suite

Largest cosmological
simulations including Pop Il
SF and feedback

Model presentation: Graziani et al. (2020)
SF/dust formation: Di Cesare et al. (2023)
Pop Il SF: Venditti et al. (2023), MNRAS, 522, 3809

+ Venditti et al. (2024a), MNRAS, 527, 5102

+ Venditti et al. (2024b), APJL, 973, L12
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Massive Pop lll hosts can emit strong metal lines!

Vendlitti et al. 2026,
z~6-9 APJ, 1005, 226
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Hell emission from massive Pop lll hosts

RX J2129-z8Hell Venditti et al. 2026,
b GNHell J1236+6215 APJ, 1005, 226

NIRSpec/IFU (SNR~3)
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Spatial resolution: a powerful ally

Venditti et al. 2026, — 101 .
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Also Venditti et al. (2024b), APJL, 973, L12 on
potential misses due to insufficient Field-of-View



(1) Eary-times/Hew-masses — Pop lll SF down to the EOR, even in massive (enriched) halos

Venditti et al. (2023), MNRAS, 522, 3809 Venditti et al. (2024a), MNRAS, 527, 5102 Venditti et al. (2024b), APJL, 973, L12
Venditti et al. (2025), APJ, 994, 32 Jeong et al. (2026), APJ, 1006, 89 Venditti, Ventura et al., prep.

(2) Ne-metals » Metal-line emission does not exclude the presence of a Pop Ill component in high-z galaxies

Venditti et al. (2026), APJ, 1005, 226

(3) Which way forward? - - Other tracers, e.g. strong Hell lines, weakly confused by standard Pop Il
- Spatial resolution is our ally| . \

ut our reVleW | Venditti et al. (2026),

Check o 0JA, arXiv:2607.00167
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