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Observed galaxies would drive an earlier reionization
than expected from CMB measures
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lonizing radiation from re-emitted into Lya
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. CIB excess problem

Two birds with one stone?

[CASE 1] “CIB overshoot”: CIB high-z LAEs > CIB excess
mmm) Joint constraint on escape fractions from reionization and CIB excess

min. fesc to Not over-produce local CIB

[CASE 2] “CIB undershoot”: CIB excess even beyond JWST galaxies
mmm) We can throw the excess ionizing photons into Lya, no tension with CIB measures

+ Other mechanisms needed to account for the CIB excess
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What about the rest of the IR photons?

* Underestimated contribution from high-z, JWST galaxies?

« Additional contributions? E.g. ®uy — ®uy @ Missed sources, especially
Venditti et . (2023), during the EoR... maybe Pop llis?
MNRAS, 522, 3809 (Santos et al. 2002)
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What about the rest of the IR photons?

JWST galaxies?
@ Missed sources, especially
during the EoR... maybe Pop llis?

* Underestimated contribution from high-z,
* Additional contributions? E.g. ®yv — Puy
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Top-heavy IMF?



Pop Il UVLF
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Pop Il UVLF
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Pop lIl UVLF: beyond mini-halos?
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* Blue high-z, JWST galaxies may produce an overly anticipated reionization than allowed by Planck CMB data
Munoz et al. (2024)

* This tension could be solved with lower escape fractions than measured at low z, with most ionizing photons
re-emitted into Lya and eventually redshifted into the local CIB (< 0.03 nW m= sr?)

Kashlinsky et al. (2018)
* However, measured CIB excess even beyond resolved low-z + high-z JWST galaxies

= Other sources? (e.g. late Pop Ill star formation) Venditti et al. (2023, 2024a,b),
Fujimoto et al. (2025)

Thank you for
9 your attention!

“Photons under the rug:

Hiding the ionizing photon surplus in the Cosmic Infrared Background”
Escape of Lyman radiation from galactic labyrinths

Kolymbari, Orthodox Academy of Crete

April 11, 2025

Alessandra Venditti

University of Texas, Cosmic Frontier Center
alessandra.venditti@utexas.edu
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Figure 6. The cosmic infrared background from Pop 11 stars. The ordinate is
the observed frequency multiplied by the observed specific intensity. Shown
are curves for star formation in haloes with virial temperatures above the
critical temperatures 7 = 400 K (molecular-hydrogen cooling, solid lines)
and 10* K (atomic-hydrogen cooling, dashed lines). (a) fesc = 0:(b) fese = 1.
For both fesc cases, there are two sets of two curves: the upper set is for the
ongoing star formation model; the lower set is for the single-burst model.
The properties of the curves are explained in Section 4.1; this figure shows
Zend = 7. The points show the excess CIRB, with 2o errors, and are described
in Section 4.2.
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Figure 3. Spectrum of a z =15 Pop III star plus nebular emission, for the
fese =0 case of Section 3.2. The long-dashed line is the spectrum of the
star, cut-off for absorption shortward of the Lyman limit. The dotted line is
the spectrum of free—free emission from the nebula. The short-dashed line
is emission from Lya recombination in the nebula at z =15, corrected for
scattering in the IGM. The solid line is the sum of the spectra. All spectra
are in the rest frame of the star.
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Figure S, Spectrum of a z = 15 Pop I1I star plus emission from the IGM, for
the fesc =1 case of Section 3.3. The long-dashed line is the spectrum of the
star, cut-off for absorption shortward of the Lyman limit. The dotted line is
the spectrum of free—free emission from the IGM. The short-dashed line is
emission from Lya recombination in the IGM, corrected for scattering. The
free—free and Ly spectra are integrated from z = 15 to 7, and divided by
the lifetime of a Pop Il star to give a useful normalization. The solid line is
the sum of the spectra. The sharp peak at 1216 A is collisionally excited Ly
emission; the broad peak at 1000 A is Lya from recombinations. All spectra
are in the rest frame of the star (see Section 3.2.2 for an explanation).
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