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What’s the fundamental connection?

A

black hole < bulge < > galaxy < > dark matter halo
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Host galaxies of quasars with Hubble Space Telescope

Advanced Camera for Surveys (optical)

18 quasars (z~0.5)
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Black hole masses from Subaru/FMOS (Schulze+2018)
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Evolution of supermassive
black holes and galaxies
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JWST studies at4<z<6

Simulated distributions
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Merger makes monster SMBHs?

* The first discovery of dual LRDs * Crimson Behemoth (Tanaka+2024b)

Tanaka+2024c Complex merger system with dusty AGN @z=4.91
The redshift record for dual AGNs?

F150W

2 1 6
Redshift

/~2 pkpc

Indicating strong 0 5,, Dusty AGN

clustering on kpc . surrounded by a
scales? clumpy structure?

We need follow-up spectroscopic observations!!



supermassive black hole - dark matter connection



A black hole —dark matter connection?
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Rotation curves of high-z galaxies
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D3a 15504 z=2.38

Strongly baryon-dominated disk galaxies at the peak of

galaxy formation ten billion years ago' R
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ALPINE

ALPINE : Alarge ALMA program to study the gas and dust in 118 galaxies in the early universe

Pl: Olivier Le Fevre

coPls: IDS, M. Bethermin, A. Faisst, P. Capak, P. Cassata, D. Schaerer, L. Yan
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[Cll] halos of z> 6 quasars (Cycle 8, Pl JDS)
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Rotation curves of z> 6 quasars
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Dark matter fraction Halo masses
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log(Mgn/M:)

Black hole —halo mass relation
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Conclusions

co-evolution of galaxies and their SMBHs uptoz~6

dark matter is playing an important role in the early universe

more to come: BH - host galaxy — (halo) relations with JWST, PFS, Euclid, Roman

thank you Hitoshi for the early support (happy birthday)
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