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How did SMBHs formed?

Obscured AGNs at high redshifts

Ref. Mass Redshift t
I\/Iozr;t)lq);:lﬁ 2 X 1()9M® 7.1 0.77 Gyr
Wu+ 2015 | 1.2x 10"M, 6,3 0.84 Gyr
Ba;g?;sﬁ 3 X IOSMQ 7,54 0.7 Gyr
Yang+ 2020 | 1.5 x 10°M,, 7,52 0.7 Gyr
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Most of high-z AGNs can be obscured!
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Obscuration is known to depend on L and Z!
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Power of FIR photometry and spectroscopy

NGC 1068 line fluxes at z=1,3,6,10
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Power of FIR photometry and spectroscopy




I.ow-z obscured AGNs
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BH Accretion rate Density and SFRD

BHAD (M. yr-! Mpc—3)
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Observational results
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Dec (J2000)

Origin of dust
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ALMA [OllI] contours of MACS1149-JD1 at z=9.1
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Table 2

Summary of Measurements for GN-z11

R.A.

Decl.

Redshift zZgpsm

UV Luminosity Mpy
Half-Light Radius”
log My, /M°

log age yr—1¢

SFR

Ayv

UV slope 8 (f, o< M)

12:36:25.46
+62:14:31.4
11.0919 05
—22.1 £ 0.2
0.6 £ 0.3 kpC
90+ 0.4
7.6 £ 0.4
24 + 10 M® yl‘_1
<0.2 mag
—-2.5 £ 0.2¢

Oesch et al. 2016



time

First galaxies

z~10 ~108 Mg, }first galaxy

220 ~106 M, } first stars

Dark matter halos
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Recombination lines

For Mag = — 24 (SFR=86 M, /yr) galaxy
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Line flux, W/m?2

Indirect studies of first galaxies

M82 line fluxes at z=1,3,6,10
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Summary

Millimetron can become a unique tool, unveiling the mystery
of SMBH and dust origin.

Key requirements are:

1. Wide-band photometry

2. High sensitivity spectrometry (a grating spectrometer)



