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Reionization of Universe
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AGN and its Impact on CGM

Arrigoni Battaia et al. 2019
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Obreja et al. 2024
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Anisotropic Radiation of AGN
Nyoniz = Ncase B Rec

Case B recombination does not include recombination to the
1s state (a free-bound transition), which emits LyC photons.
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Anisotropic Radiation of AGN

Smaller ionization front , tsim ~ 100Myr, 2 = 0
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Objectives & Plans

1. Quantify the impact of anisotropic AGN radiation

« Determine how anisotropic emission modifies the spatial and angular structure of CGM ionization
compared to isotropic models.

2. Assess the validity of the Case B

 Compare Case B mode with Case A + LyC from recombination

» ldentify regimes where Case B fails, particularly in how much anisotropy of radiation is required.
3. Characterize the ionization front structure

» Measure the sharpness and thickness of the ionization front

« Evaluate how diffuse recombination radiation broadens fronts and fills shadowed regions.
4. Determine directional LyC escape fractions

« Compute angle-dependent escape fractions of LyC & X-ray (to IGM)

* Quantify how CGM processing modifies the angular distribution and hardness of escape SED
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Observations of Lya and non-resonance lines, HB & [O Ili]
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Radiative Transfer of Lya and H & [O lII]
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Objectives & Plans

1.

MPA RECAP team
Quantify the distribution of Lya observables based on [O llI]+H( properties with

post-processing of SPICE. L _ - _
* Lya emission, including radiative transfer effects (Elie)

« [O Ill] and HB emission lines (Benny)
« (optional) [C Il] emission as cold ISM tracer (Benny)

Determine origins of Lya scatter, including metallicity, dust, H | distribution, and
viewing angle.

Compare simulated and observed distributions (with Lorenzo & Laura)
Evaluate whether Lya-selected samples are biased relative to selected galaxy
populations based on optical emission lines.

(optional) + compare with cosmic dawn or local universe?
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