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ole theory 1916-1974
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Active galaxies - AGN

Gas Disk in Nucleus of
Active Galaxy M87

Seyfert 1 Mrk 335
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Measuring black hole mass
here and here

Narrow Line Region (NLR)
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2. Cosmic evolution of black holes
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Simulation of cosmic web




Gas absorption in
Intergalactic Medium (IGM)
- Oxygen

- Hydrogen

-

IGM Filament-1 IGM Filament 2
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3lack holes and their companion
jalaxies at z-
(!umw:*w:?: I.Z;Sj. yr)
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. Parallel evolution of black

Present
day view

Black hole mass

Galaxy mass



“Black hole and galaxy mergers
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Qutflows: basic spectroscopy

Seyfert 1 Mrk 335

"'small blue bump"
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Outﬂoﬁ ‘and Feedback

early observed in many AGN
1fts

gas from the galaxy thus

-

: Black Hole Feedback
Star Formation Feedback Baron, Netzer, Prochaska , Davies... 2018



Cosmic evolution of black holes
iIncluding mergers and feedback
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OLLOWING SUPERMASSIVE
\CK HOLES OVER COSMIC

"TIME = 2020 VIEW

lack holes in the early universe
Parallel evolution of black holes and their host galaxies
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