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Implications of Global Quasar LF Constraints on Helium Reionization

Predict HeII Lyman-ɑ forest features using 
global constraints on the QLF and compare 
with observed forest properties via running 

radiative transfer simulations.
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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:



• 19+ MS SFGs at 

• High resolution (0.1” - 0.4”, ~ kpc scale)

• Sensitive data up to ~ 8h integration time

4 < z < 6

CII Surveys e.g. ALPINE ( ) (Le Fèvre+20) 
and REBELS ( )  (Bowens+22) along with 
other studies at  have pioneered kinematic 

studies at these epochs

z ∼ 4 − 6
z ∼ 7 − 8

z > 4

Main sequence (MS) at z ~ 5

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

Lilian Lee and the CRISTAL + MPE Galaxy Evolution teams


lilian@mpe.mpg.de

See Rodrigo’s talk on Friday!



Mass budget from rotation profile

Disk

Interacting
disk

Non-disk

~ 30% kinematically classified 
disks (consistent with JWST 

Ferreira+23)

Lilian Lee lilian@mpe.mpg.de
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3D modelling: Corrected 
for beam-smearing and 

projection effects

e.g. Davies+11, Price+21, 
Liu+22, Lee+23 (in prep.)



LeDell & Poirier 2020
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Identifying more than 7k new LAEs in the COSMOS field

Optical to Near-Infrared

Fluxes + Uncertainties & Normalisation (unit-norm) 

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

Implications for the Ly⍺ luminosity function

?

Shedding new light on the first billion years of the Universe | 16th edition of the GECO team conference cycle

Ana Paulino-Afonso
paulinoafonso@astro.up.pt

mailto:paulinoafonso@astro.up.pt


Implications for the Ly⍺ luminosity function

Identifying more than 7k new LAEs in the COSMOS field

~1 dex

~2×

Future directions

On the new sample overall properties: hints for spectroscopic follow-up 

a clear underestimation of the 
rest-frame UV faint population

Ana Paulino-Afonso
paulinoafonso@astro.up.pt

Shedding new light on the first billion years of the Universe | 16th edition of the GECO team conference cycle

mailto:paulinoafonso@astro.up.pt


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

• NIR data vital for brown dwarf removal

arXiv:2304.02494

• Lack of mass quenching and/or dust obscura<on in 
first Gyr.

• AGN do not contribute un<l !!" < −24 to the UV 
LF at z=7. 

Rohan Varadaraj (University of Oxford) 

Gold pentagons: Harikane et al. (2022)
Grey circles: Bouwens et al. (2021)



The FENIKS Survey: Spectroscopy of Massive 
Quiescent Galaxies at z ~ 3 - 5 

New split-K imaging from FENIKS yields < 3% 
accurate photometric redshifts and < 5% outlier 
fraction at z > 4

• Older quiescent population at z > 3
• Large stellar mass implies ~98% 

baryons converted to stars
• 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 

Jacqueline Antwi-Danso
In collaboration with: Casey Papovich, Themiya Nanayakkara, James Esdaile, Karl Glazebrook, Taylor 
Hutchison, Katherine Whitaker, Z. Cemile Marsan, Ruben Diaz, Danilo Marchesini, Adam Muzzin, Kim-Vy 
Tran, David Setton, Yasha Kaushal,  Joshua S. Speagle,  Justin Cole
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Inferring the bulk properties of reionizing galaxies from the
kSZ and other observations

Ivan Nikolić
SNS Pisa

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

21cmFAST 
lightcones

Forward-modelled 
observations

+ (Lyα forest, 
UVLFs, CMB tau)

Current kSZ measurement points to a late 
and rapid reionization!

EoR
summaries


