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Implications of Global Quasar LF Constraints on Helium Reionization
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Semi-numerical Simulations
of the Epoch of Helium
Reionization
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Photoionization heating: Subgrid Formalism

Adiabatic expansion of the universe
Adiabatic expansion and contraction due to structure formation

The dominant heating due to photoionization heating by hydrogen and helium ionization is by solving:
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Cll Surveys e.g. ALPINE (z ~ 4 — 6) (Le Févre+20)
and REBELS (z ~ 7 — 8) (Bowens+22) along with

other studies at z > 4 have pioneered kinematic
studies at these epochs

Need homogenous sample of typical star-
forming galaxies (SFGs)

D
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[CIl] resolved ISM
in star-forming galaxies
with ALMA

See Rodrigo’s talk on Friday!

- 19+ MSSFGsat4 < z< 6
 High resolution (0.1” - 0.4”, ~ kpc scale)
 Sensitive data up to ~ 8h integration time

log(SFR)[Mo/yr]

3"~ (19 kpc)
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Identifying more than 7k new LAEs in the COSMOS field

Implications for the Lya luminosity function

https://asofiafonso.github.io/flaeming-page/index.html

Have we been missing LAEs?
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Shedding new light on the first billion years of the Universe | 16th edition of the GECO team conference cycle

Identifying more than 7k new LAEs in the COSMOS field

Implications for the Lya luminosity function
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The bright end of the galaxy luminosity function at z=7 from the VISTA
VIDEO survey

Rohan Varadaraj (University of Oxford)
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Gold pentagons: Harikane et al. (2022)

Grey circles: Bouwens et al. (2021)
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* NIR data vital for brown dwarf removal
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® Older quiescent population atz> 3

® Large stellar mass implies ~98%
baryons converted o stars

e AGN at z = 3.6 with outflow velocity >
1000 km/s

* Approved NIRSpec Cycle 2 program
to confirm these

11 hours of Keck/MOSFIRE spectroscopy
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Z “Old*” Quiescent Galaxies

Only a handful of quiescent galaxies have been detected at z >
3.5. Our FENIKS galaxies are some of the faintest ever
discovered from the ground at these redshifts. These observations
reveal a glaring lack of spectroscopically-confirmed galaxies at z >
4, likely due to a bandpass issue (explored in detail in our paper).
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The rest-frame UV] and (ugi)s colors of 3 out of our 4 quiescent
candidates are consistent with 1-2 Gyr old stellar populations, 00
which is consistent with the existence of older quiescent
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Future

Upcoming /WS7 Observations
Work

Our galaxies are ideal candidates for /W57 spectroscopy, which will allow us to place much firmer
constraints on their ages and star formation histories. Our observations and other recent ones 1
targeting massive quiescent and UV-bright galaxies suggest that galaxy formation began earlier than
previously thought (e.g,. Carnall etal. 2023, Harikane etal. 2023). Our observations have shed light
on this issue, yet it is far from being completely resolved. In our approved Cycle 2 program (GO
4318), we will use the continuous wavelength coverage from NIRSpec to direcely constrain the ages
and formation timescales of our massive quiescent candidates via the detection of age, metallicity, and
abundance indicators. This requires 30+ hours on the most sensitive ground-based spectrographs,
butwith /WS7’, we can make these measurements to better accuracy in only 8 hours.

| Keck/MOSFIRE Observations

10

We report one secure (z=3.757) and two tentative z = 3.336 and z=4.673 spectroscopic confirmations
of massive log(Mx/Me) > 10.3) quiescent galaxies (two displayed below) with 11 hours of Keck/
MOSFIRE A-band observations. Our candidates were selected from the FENIKS survey, which uses
deep Gemini/Flamingos-2 KbKrimaging which is sensitive to the characteristic red colors of galaxies at
2> 3 with strong Balmer/4000 A breaks and also sensitive to galaxies with strong emission lines.
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3 Possible Progenitors
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The SFH of our highest redshift candidate (log(Mx/
Me)=11.35) suggests that its progenitor was already in
place by z ~ 7-11, having reached ~ 101 M by z ~ 10,
making it uncomfortably massive based on model
predictions (e.g., Labbé et al. 2023). At these redshifts, a
stellar mass this high requires a baryon to stellar
conversion efficiency of 98% (assuming a number density
of 1.8 x 10> Mpc3), near the maximum rate given
predictions from ACDM. We will investigate this using
higher S/N data from our upcoming /WS7 program.
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py Inferring the bulk properties of reionizing galaxies from the
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kSZ and other observations

lvan Nikolic¢
SNS Pisa

with Andrei Mesinger, Yuxiang Qin, Adélie Gorce

Using patchy kSZ signal measured recently (Reichardt+21) and other observations (Lyman-a forest, CMB optical depth,
UV luminosity function) we can infer the EoR history and properties of the sources responsible for it.
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