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High-redshift SMBHs
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Two limits of BH growth

1. radiation pressure

L = 77.7\.462 < Lr4q BH
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Super-Eddington accretion
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Two limits of BH growth

1. radiation pressure

LNM62 < Lrgq BH

AT < Ltaq - MEqq
e 1

2. radiation heating / ionization Rpy ~ G MpH
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episodic accretion: M ﬂ T ﬂ M N




Gas supply from large scales

Ciotti & Ostriker (2001), Milosavljevic et al. (2009), Park & Ricotti(2011,2012), Park et al. (2016
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This work

Question KI, Haiman & Ostriker (2016)

What is a global solution of accretion flows onto a BH?
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Goals — L =i N
Find self-consistent solutions
of hyper-Eddington accretion
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Stella-mass BH case
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accretion rate M/Mgqd
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Higher BH mass cases
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Higher BH mass cases

density (cm)
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Physical interpretation
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Applications

(- )BH growth in the early Universe

— supermassive BHs at z>6

— seed formation / growth

- observational signatures

— Lya emitters without X-rays

— luminous infrared galaxies




BH growth in the early Universe

- gas density in a DM halo
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Summary

- A steady hyper-Eddington accretion solution with m > 5000
Is found (from the Bondi radius to the BH accretion disk)

 Necessary conditions required for hyper-Eddington accretion is

M
MBH,4noo,5 z Tfo/i @ m = — > 5000
’ MEgaqa

 The result is applied to |
rapid growth up to

BH growth in the early Universe @ N 105—6@

Lya emitters & ultra-luminous IR galaxies
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