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 SMBH at high-z:census

more than 200 quasars at z>6
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7z>6.5
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z>7.5 (Banados etal 2018)
(Yang etal 2020) “Poniua‘ena”

most of them are powered by SMBH with M>1e9 solar masses

Object name redshift  log( Mg/ Mg) Reference

Poniua’ena 7.515 9.18 Yang et al. (2020)
ULASJ134240928  7.5413 8.89 Banados et al. (2018)
ULASJ1120+0641 7.0842 9.39 Mortlock et al. (2011), Mazzucchelli et al. (2017)
SDSSJ0100+2802 6.3258 10.03 Wu et al. (2015)

PSOJ338+29 6.666 9.43 Venemans et al. (2015), Mazzucchelli et al. (2017)
SDSSJ1148+45251 6.4189 9.71 Fan et al. (2003), De Rosa et al. (2011)
VIKJ0109-3047 6.7909 9.12 Venemans et al. (2013), Mazzucchelli et al. (2017)
SDSSJ2310+1855 6.0031 0.62 Wang et al. (2013), Jiang et al. (2016)

Zubovas & King 2021
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 SMBH at high-z: growth ...

(1) a hierarchical assembly of pregalactic massive BH

(2) rapid growth of BHs with supercritical rate

(3) a direct-collapse black holes of intermediate mass

an episodically enhanced accretion:
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lonizing & heating of IGM

Mpc scales around a SMBH
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Spitzer SEDs of QSOs

z~58-64
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|SMBH influence: primordialgas

SMBH growth

134240928, M = 7.8x10° Msun, z = 7.54 @ |

nebular emission for a growing BH: z = 16...8, step =1
I I B R

Mgy, Solar masses

46

45

45 4‘0 3:5 SLO redz;iin 2I0 1I5 1‘0 5 ’&; 44
BH SED (Kubota & Done 2018) > 4
46 _8) 42
a4l M
e |~
G| 40
E [
or 39
% EV & Shchekinov 2019

H
w
~n
-
o
N




SEDs for a growing BH: z = 16...8, step =1
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dust Cll

Continuum flux density (uJy beam™1) Integrated [CHI] flux (Jy km s~ beam™2)
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Cllin high-z QSO host galaxies

27 QSOs at z>6 the CII-FIR relation
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a gas is exposed to SMBH SED

log[L(CII, 158um)/L(FIR)]
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nebular emission for various Mgas [y d
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M(1450 A) < -25.25, at 1450 A - rest-frame UV continuum:;

(3) they are more luminous than Mi450 = —25.25 mag,
where M 450 1s the absolute magnitude derived from
broad-band imaging observations of the rest-frame FUV

continuum;
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SEDs for low-zAGNs

Dust obscured AGNs with Broad optical Line Emission
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the degeneracy on gaseous mass
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conclysions

the presence of optically selected AGNs with such an
enhanced «BH mass - dynamical mass» ratio indicates that
many z>6 AGNs with smaller black hole to dynamical mass
ratio may be hidden beneath strongly opaque dusty veil

joint FIR-mm and X-ray surveys of high-z QSOs




conclysions

the presence of optically selected AGNs with such an
enhanced «BH mass - dynamical mass» ratio indicates that
many z>6 AGNs with smaller black hole to dynamical mass
ratio may be hidden beneath strongly opaque dusty veil

joint FIR-mm and X-ray surveys of high-z QSOs

Thank you!!?!
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