
  

Fabio Fontanot AGN13 12/10/18Fabio Fontanot AGN13 12/10/18

On the relative contribution of On the relative contribution of 
AGNs and Galaxies to ReionizationAGNs and Galaxies to Reionization



  

Reionization Sources



  

Reionization Sources
Active Galactic Nuclei vs Galaxies as main 
source of ionizing photons



  

Reionization Sources
Active Galactic Nuclei vs Galaxies as main 
source of ionizing photons

Extrapolating high-z LFs

Uncertainties
Faint end slopes of LFs

Integration limit (faintest existing objects)

Escape fraction (f_esc)

Dependence on galaxy properties (M*, SFR, Z) 
and redshift



  

LBG Contribution
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LBG Contribution
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f_esc=0.05f_esc=0.05
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Fontanot+14Fontanot+14 Fixed Thermal History + Varying Escape Fraction

Brighter Galaxies f_esc=0.05Brighter Galaxies f_esc=0.05
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A sample of faint galaxies ...

Upper limits fromUpper limits from
165 L>0.1L* Galaxies 165 L>0.1L* Galaxies 

@3<z<4@3<z<4
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A sample of faint galaxies ...
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AGN Contribution

Fontanot, Cristiani & Vanzella 2012Fontanot, Cristiani & Vanzella 2012



  

AGN Contribution

Uniform He Reionization limitUniform He Reionization limit

f_agn=1.0f_agn=1.0



  

AGN Contribution

Giallongo+15Giallongo+15

Grazian+18Grazian+18



  

AGN Contribution: steepening of LF

Giallongo+15Giallongo+15

Inhomogeous He ReionizationInhomogeous He Reionization

f_agn=1.0f_agn=1.0
L>0.01L*L>0.01L*
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AGN Contribution: steepening of LF
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Inhomogeous He ReionizationInhomogeous He Reionization
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A sample of (relatively) bright AGNs ...

Cristiani+16Cristiani+16

1665 L>5L* AGNs @3.6<z<41665 L>5L* AGNs @3.6<z<4



  

RedshiftRedshift
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f_agn=0.75f_agn=0.75
L>0.1L*L>0.1L*
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f_agn=0.75f_agn=0.75
L>0.1L*L>0.1L*

DirectDirect  ObservationsObservations



  

Cristiani+16Cristiani+16

f_agn=0.75f_agn=0.75
L>0.1L*L>0.1L*

f_esc ~ 0.05-0.07f_esc ~ 0.05-0.07



  

Conclusions

AGN provide a relevant contribution to reionization
Debate is open if they close the photon budget

Open problems with HeII reonization (Garaldi+18: wavelenght 
dependent f_agn?)

Sources fainter than the current limits should provide 
a relevant contribution to reionization (both galaxies 
and AGNs)

Galaxies: faint sources should be characterised by escape fractions 
larger than the current estimates for brighter galaxies

AGNs: faint sources should be characterised by escape fractions as 
large as the current estimates for bright QSO 

Going deeper: Grazian+18 (L~L*) Di Gioia+in prep 
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