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The IGM is opaque to ionising photons at z > 4.5
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O32UV β slope

Chisholm+22 Flury+22

We rely on tracers calibrated at low redshift 

Mascia+23

O32 +  + βre
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High  means reduced 
nebular  Emission

fesc
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Katz+24

So can we estimate fesc directly in the eor?
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Picket fence model to model fesc
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Zackrisson+17

Zackrisson+17
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Picket fence model in Bagpipes
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Zackrisson+17

Carnall+18 Giovinazzo+ in prep
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We select our sources from the DAWN JWST Archive (DJA), an archive of all 
public JWST data uniformly reduced with the criteria: 

• Grade > 2.5 (i.e. secure redshift) 

• Observed with PRISM 

• z>5
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Sample of 1671 Prism spectra at z > 5

See Heintz+25, also https://dawn-cph.github.io/dja/
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We select 80 galaxies as high 
confidence leaker candidates as 
those with a Bayes factor ( ) >100 B12

High confidence 
sample selection

Giovinazzo+ in prep
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 slope vs. 
Equivalent width
β

Clear preference for high  
at steep  slopes but no clear 
relation with H  EW. 

At <-2.5 we find  = 59%

fesc
β

β

β ⟨ fesc⟩
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Giovinazzo+ in prep
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Consistent with the results of 
Chisholm+22 but steeper.
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Average  
decreases with  
Slope

fesc
β

Giovinazzo+ in prep
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Mean  consistent with reionization 
models. 

Slight increase of mean  at brighter 
magnitudes.

fesc

fesc
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Mean  is  at 
all Muv

fesc ∼ 10 %

Giovinazzo+ in prep

~0.1

~0.15
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Consistent with SPICE and with 
an exponential with =0.1 

Lower than SPHINX and 
OBELISK.

μ
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Cumulative 
distribution 
function 

See also Katz+23, Kreilgaard+24, Bahgwat+in prep Giovinazzo+ in prep

mailto:emma.giovinazzo@unige.ch


Emma Giovinazzo | emma.giovinazzo@unige.ch 12

No relation with O32 but increase with ΣSFR

See also Naidu+20 Giovinazzo+ in prepGiovinazzo+ in prep
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THe high confidence sample is young and 
star forming

Giovinazzo+ in prep
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1 10 100
Age [Myr]

°3.0

°2.8

°2.6

°2.4

Ø

CSFH fesc = 0

CSFH fesc = 0.75

SSP fesc = 0

Topping+24

Degeneracy with star 
formation history
A recently quenched galaxy could also 
produce a steep  slope with weak lines β

mailto:emma.giovinazzo@unige.ch


Emma Giovinazzo | emma.giovinazzo@unige.ch

• We add a picket-fence model to Bagpipes to estimate  from PRISM 
spectra of galaxies in the EoR 

• Mean  of ~5-15% at all M   

• CDF of  consistent with an exponential distribution with  

• Average properties overall consistent with reionization models

fesc

fesc UV

fesc μ = 0.1
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To SUm up
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Backup
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Bagpipes Priors
Parameter Range Prior

[5, 12] Linear

[0.01, 0.5] log

[0.001, 1] log

[-3.5, -1.5] Linear

[0,0.5] Linear

[-3, 3] Student-t

log10(M/M⊙)

Metallicity(Z/Z⊙)

logU

fesc

AV

ΔSFR
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Recovery Simulations
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