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Introduction & Background (Observation).

    Kormendy+2013 Figure in Sameshima et al. (2020)



Introduction & Background (Simulation). 

     Alcázar et al. (2021)Choi et al. (2024)
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Zoom-in simulation      Observation
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AGN Unification model 



Why “Swallow”?
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Introduction & Background. 
● In particular, we aim to compare the metallicity of black hole-swallowed 

gas with observational data, and to trace the origin of this gas—whether it 
is pristine, externally acquired, or recycled through internal stellar evolution 
processes.

● By using gtrace, a zoom-in simulation center-finder tool, we find the R200 
and central position. 

● In addition, we employ the Rockstar Halo Finder to obtain the properties 
of halos.
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Result w/wo Sameshima+2020
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Take home message 
  

    High-z Metal-rich AGNs
Even at high redshift, gas 

swallowed by central black 
holes is already metal-rich, 

indicating early chemical 
enrichment consistent with     

Yoshii et al (2022).

  Recycled Gas  Enrichment
Recycled gas from old stellar 

populations is a major source of 
BLR metal enrichment.

     Comparison with    
         Observations
  Simulation [Mg/Fe] values 
are comparable in order of   
magnitude to the observed 
[Mg/Fe] ratios, showing 
quantitative consistency.
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