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Astrophysical Black Holes

A Mass: gravity

A Angular momentum:spins

A Formation and Cosmiayrowth
A Duty cycles:active or inactive
A Obscuration:surroundings



SMBHs and Related Issues
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IHEP:G. mergers (weth, star burstsA AGNs

Dual AGN3 Torus(BLR)+NLR

Unification Scheme



Outline

A Fueling SMBHSs
*Accretion and BLR formation
A Spins: angular momentum
A Dynamics of cevolution
A Dual AGNs: merging galaxies
A Conclusions



l. Fueling SMBHSs

during one single active episode

Inflow, metallicity and BLR (<1.0pc



Spectra and Structure of Quasars
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1) Emission lines; 2) high metallicity; 3) high-luminosity



Obs. Evidence: | saffavitating disk
A Fitting BBB:

Laor & Netzer (89); Sun & Malkan (89); Brocksopp et al. (06), Lu (2007), Jin+
Accretion rates= 0.1-1.0 Eddington rates

A Selfgravitating disk: star formation
Paczynski (78), Kolykhalov & Sunyeav (@0)n et al. (94;06); Goodman (03)
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Star forming disk

ATheoretical suggestions

Paczynski (1978); Kolyvoski & Sunyaev (1980);
CollinSouffrin & Zahn (1999); Bonnell & Rice (2008)
Goodman (2003);

Nayakshin & Sunyaev (2005);
Hobbs et al. (2010):

AMilky way center:

massive stars (topeavy IMF




Obs. evidence: IZ-Lrelation

Metallicity-Luminosity relatiod, episodic activity

Hamann & Ferland (1993) Matsuka et al. (2010): SDSS data
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Questions

A Why does BLR form?

A2 KI 4Qa YSOKI YA&aYK

A2 KIFGQa 2NRAIAY 2F . [ w
A What are BLR geometry and dynamics?

A2 Kl 0Qa NBEFIAZ2Y 0S0g¢



Accretion disk driven by SF
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Basic equationﬁvang et al. 2009; 2010; 2011)
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Structure of SF disk




Metallicity-Luminosity relation
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BLR Formation: diffused gas from SF d

Wang, Du, Baldwirkerlandet al. (2011)



