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1. Active Galactic Nucleus (AGN)
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From <1 pc to >kpc
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2. SVEY T IV RENDER
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Izumi et al. 2013, PASJ, 65, 100
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AGNEEESEDHRE (2015~)

=2 NGC 6951
Gcia- 3 sia':wa 7, ﬁ)CN(" -0)

. Krips et al.

. , 468, L63
NGC 1566
HCO*(1-C NGC 3227 HCN(1-0)
ey —

. . ] ﬁg |._.
Izumi et al. 2015, Ap “811, 39 Combes et*ZO:M, A&;,I_.-‘565, 97 Sani et al. 2012, MNRAS, 424, 1963

ZEE AT —): ~100 pc (KA & UL TRl S T LR W)

-'lll.ﬂl y 85 pc



AGNEEESEDHRE (2015~)

x Seyfert galaxies
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[EEETILDIREE (case study!)

Kawakatu & Wada 2008
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COR—FX in NGC 1068 (Lgo ~ 2e45 erg/s)
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COR—F X in NGC 1097? (Lgo1 ~ 8e41 erg/s)
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Tristram et al. 2014, A&A, 563, A82
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Multi-phase Dynamic Torus model

Wada 2012, Apd, 758, 66
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Multi-phase Dynamic Torus model

,’, < fountain ﬂOWS |lzumi et al. 2072‘, submitted
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e Successfully reproduced the MIR polar elongation!



Our study(1): 71 XA mDIEHE T Al

Wada, Fukushige, Tl, et al. 2018, ApJ, 852, 88
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Cl vs CO: Multi-phase Torus Dynamics

|lzumi et al. 2018c, submitted
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e Hydrodynamic simulation + XDR chemistry (Wada+16) + rad. transfer
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SMBH-galaxy co-evolution
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Enhanced merger-frequency at high-z?

[CII] obs w/ ALMA Trakhtenbrot et al. 2017, ApJ, 836, 8
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e Associated SMGs in 3/6 luminous quasars at z ~ 5 (50%!!)

e Strongly support “merger-induced” SMBH growth



Early co-evolution: biased view?
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Kormendy & Ho 2013, ARA&A, 51, 511
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e MgH of (some) optically-luminous

Z > 6 quasars are over-massive
— SMBH earlier, galaxies later?

But we should care about a
selection bias to prefer luminous

(~ massive) objects
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HSC-project (#123):
Submm follow-up observations toward
HSC-detected high-z quasars with ALMA

Izumi et al. 2018a, PASJ, 70, 36
Based on: ALMA Cycle 4 (2016.1.01423.S)

What happens to the early, but representative quasar host galaxies?
- SFR, M

What is the bias-corrected co-evolutionary relationship at z ~ 6?
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Color = [CII]

Results: Spatial distribution _ .~ "~¢-. .

lzumi et al. 2018a, PASJ, 70, 36
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Band 6 spectrum: J2216-0016

lzumi et al. 2018a, PASJ, 70, 36
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Early co-evolution in z ~6 quasars

lzumi et al. 2018a, PASJ, 70, 36
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Early co-evolution in z ~6 quasars

lzumi et al. 2018a, PASJ, 70, 36
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Early co-evolution in z ~6 quasars

Group-1

* Roughly follow the local relation
— Standard merger-induced
SMBH-galaxy evolution model may

NGC 1277
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e Will appear as over-massive MgH
at z ~ 0? (like NGC 1277)

e Or get closer to the local relation
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Early co-evolution in z ~6 quasars

Group-1 NGC 1277

* Roughly follow the local relation
— Standard merger-induced
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