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Super Massive Black Hole at high-z

-SMBHs with 109 M, already exist at z > 6.
(high-z QSO survey)

- Eddington Accretion onto seed BH . :
Moc M= M=M._ exp(t/t)
where ¢ ~ 40Myr

Popll = M,; =1~10 M
= not enough time

| .;.;,?_.; (Marziani et al. 2011)

- Solution ' ieta
1. super-Eddington accretion 123 456 7
2. start from more massive BH seed redshift
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Super Massive Black Hole at high-z

-SMBHs with 109 M, already exist at z > 6.

(high-z QSO survey)
- Eddington Accretion onto seed BH -

Moo M= M=Myexp(t/te) 10 bitg il

where ¢ ~ 40Myr ;9 9 |
Popll = |\/|ini =1~10 M ® §: 8 -- _- -
= not enough time a0 7 i e e e B e
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1 2 3 45 6 7
2. start from more massive BH seed redshift
=) star formation in the early universe
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Direct Collapse (DC)

* Massive star formation( ~ 10°1/) path at high-z

TIKI[1e e e —

I fDirectCoIIapse:T~8000K /

"strong UV case
10*F / 7

1000¢

) /
/
~7" no UV case , /

/ Typical Poplll: T~200K |7

100/ T

> higher density
(Omukai.2001)

— accretionrate: 0.1 ~ 1Mg /yr

*strong Far-UV radiation
= H, dissociation

— high temperature
(Red line)

higher accretion rate
M ~ Mj/tg ~ ¢3/G Tz

Final mass : .
Y 10 M@
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Previous Study

Regan et al. (2016)
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Previous Study

(Chon et al. 2016)

- BREEE (SMS)EE DR C 5 T AE%Z20 MpcD#EE THRE

- No metal
4 Strong FUV
] Massive (T, > 8000 K)
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Numerical Setup

redshift

° Gadget3 (SPH + N-body) 28 24 20
« Primordial chemistry 5%§;g'§g;ﬁ@|u'.ni;hos'ity = 4
. Sink particle - =
> created at n > 108 cm3 A ], i
» Rgin = 1 comoving kpc N = | £
» UV radiation from sink (Susa, = " /}* e —
2006) WhTsEEE
» Luminosity S 107}
O 1e42 Constant %
0 1e41 " luminosity é
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Evolution of DC halo
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Evolution of DC halo
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Evolution of DC halo
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Evolution of DC halo (SFEO0.1)
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Evolution of DC halo (1e41)
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Profiles (Temperature, density)
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Radiation Spectra
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Radiation Spectra

- RETE CHW/Spectrum
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