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MBHs in the early universe
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Sugimura et al. (2017)
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Existence of dust in high—-z QSOs

ex) Venemans et al. (2017)
* [CII] line and dust continuum from QSO (Mgy =8 X 108 M,,,,) atz=7.54
* Myust ~ (0.6-4.3) X 108 Mgn. Mgy, < 1.5 X 101 Mg,
. BZNEEIXRIRD10005 D1 | 223.5 GHz continuum “
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Inayoshi et al. (2016)

* Condition forthe super-Edington accretion (rgongi > i)
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Toyouchi et al., arXiv:1811.01368 (accepted in MNRAS)
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Existence of dust in high—-z QSOs

ex) Venemans et al. (2017)
* [CII] line and dust continuum from QSO (Mgy =8 X 108 M,,,,) atz=7.54
Maust ~ (0.6-4.3) X 108 Mgyns Mgyn < 1.5 X 1011 Mgy,
. BZNEEIXRIRD10005 D1 | 223.5 GHz continuum “
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Initial condition

FTE$EEL:0.1 <r/ry g < 100

MBH = 103 Msun
Ngs = 10* cm™ (—#&F 5, AEHELL)

Teas = Teq (<-- heating rate = cooling rate)

Z=0,102Z,,
dust-to-gas mass ratio, D = 0.01 (Z/Zsun)
FDAE(0,,) M/ 544
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Mgy = 103 Mo, NH= 104 cm‘3
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BH mass dependence()
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