
Determining the model dependence of the ionizing photon 
production efficiency through EoR analog galaxies at 
cosmic noon
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Condensed History of the Universe

• Run through entire history but skip mostly to dark ages- cosmic dawn- EoR- cosmic noon



Reionization 
Simulations

• Cook et al 2023
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Ionizing photon production efficiency

• Using the Ha flux as an 

indicator of LyC, converting 

to a rate, and normalizing by 

1500A flux  (redshift 

evolution)

• Integrating the LyC from an 

attenuation-corrected SED 

and normalizing by the 

1500A flux

Integration 
method

Spectroscopic method



The Sample
To study this, I’ve focused on 76 galaxies in 
the cosmic noon period (2.5<z<4). 

These galaxies (EELGs) have [OIII]5007 EW 
similar to EoR galaxies

Of these 76, 53 overlap with the JADES and 
FRESCO surveys (JESCO) which replaces 
my ground based ZFOURGE survey data
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They have an accessible LyC (high energy) emission

They have a similar morphology- similar mode of LyC escape

You can properly inform the SED



Why Analogs?

They have an accessible LyC (high energy) emission

They have a similar morphology- similar mode of LyC escape

You can properly inform the SED

Ji et al 2023,
Kerutt et al 2024

Gupta + Jaiswar 
2024



Are they analogs: Physical 
characteristics



The Catalyst for this study



Arc 2: How models change galaxies. Differences in 
SED model assumptions



Arc 2: How models change galaxies. Differences in 
SED model assumptions

Castellano 2023



Derivation methods

Spectroscopic

Spectrophotometric

Integration

SPS Dust SFH

Bursts



Stellar Energy Distributions



Overall Comparison

Spectroscopic values derived using 
BEAGLE non-ionizing UV +KMOS

Canonical value (Robertson 2012)



Model: SPS



Model: SPS
Emami 2020



Model: Dust



Model: Star Formation History



Model: Bursts





Other methods



Other methods



The Redshift Evolution Question
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