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Flux density, F, (W m=2 pm)

Supermassive Black Holes at high-redshift
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* How do they form? (L\DMNSFEET HDHM?)
* AR BE TR SR - Surveys at yet higher-redshift
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Semi-analytical approach to the SMBH growth history

* Explain many statistical properties of galaxies and SMBHs/AGNs
(Ishiyama + 15; Makiya + 16; Shirakata + 19a)

Dark matter merging tree +
-Starburst triggered either by

galaxy merging or disc instability (bar; Efstathiou+82)
-SMBH growth: a fraction (AM,..) of gas for starburst

infalling towards central SMBH

Merger trees of DM haloes:N-body simulations (Ishiyama+15)
!

radiative cooling
AGN (“radio-mode™) & UV feedback

* Accretion rate onto central BH: ——
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Model explains many statistical properties of galaxies
and SMBHs/AGNSs

(Ishiyama + 15; Makiya + 16; Shirakata + 19a)
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®[h3Mpc—dex!]

Results (1/7): Eddington ratio distribution (v.s. observations)

« Well explains the observed results

« Especially, when limited to M_BH > 10*8 Msun
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Results (2/7): Eddington ratio distribution (mass & z bins)
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Results (2/7): Eddington ratio distribution (mass & z bins)
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Results (2/7): Eddington ratio distribution (mass & z bins)
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Results (2/7): Eddington ratio distribution (mass & z bins)
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Results (2/7): Eddington ratio distribution (mass & z bins)
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Results (3/7):
Representative normalized accretion rate (mass & z dependency)
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Figure 6. The evolution of the m at which the slope of ERDF becomes ~ —1. Four panels show the results with the different Mgy bins,
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Super-Eddington accretion is more common at higher-z
and smaller mass BHs
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