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Rotation of ionized gas in M84

Bower et al. (1998)
Nuclear gas disk revealed
~ 8 pc from the nucleus 2



Ferrarese et al. (1996)

Rotation of ionized gas in NGC 4261
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Miyoshi et al. (1995); Herrnstein et al. (2005); Moran (2008)

Orbital dynamics of maser sources

NGC 4258 (M106) ⇨ M = 3.8 x 107 MS

4



Reverberation mapping of BLR AGN

Peterson & Horne (2004)

C. Ricci    http://www.isdc.unige.ch/~ricci
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Afanasiev & Popovic 
(2015)

Polarization
mapping of BLR AGN
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SMBH mass from bright flares

Dovčiak et al. (2004); Karssen et al. (2017) 7



SMBH mass from bright flares

Karssen et al. (2017); Eckart et al. (2018) 8



SMBH mass from bright flares
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SMBH mass from bright flares

Karssen et al. (2017); Eckart et al. (2018) 10



Light curves from orbiting blobs

Munawwar Khanduwala (2018) 11



Conclusions. Energy shifts of radiation from accreting
black holes may be caused by the fast orbital motion
and the gravitational redshift near the event horizon. 
Individual clumps of matter experience the effects of
general relativity as they gradually sink into a deep
potential well. An episodic supply of material is
maintained by tidal disruption events and the
emerging radiation is modulated in the X-ray domain
and in longer wavelengths. 
Changes of polarization properties of the observed
signal exhibit a specific dependence on energy.
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SMBH mass from bright flares

Karssen et al. (2017); Eckart et al. (2018)13



SMBH mass from bright flares
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Bower et al. (1998)

Rotation of ionized gas in M84
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