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What is AGN?

Credits: https://en.wikipedia.org/wiki/File:Best_image_of_bright_quasar_3C_273.jpg http://isdc.unige.ch/3c273/

3C 273

Ha line

Rest frame wavelength of Ha
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What is AGN?

• Active Galactic Nuclei
• A compact region at the center of a galaxy that has a much-

higher-than-normal luminosity, which can not be totally 
produced by stars.

https://en.wikipedia.org/wiki/Active_galactic_nucleus#/media/File
:Lasers_and_supermassive_black_holes_UGC_6093.jpg 4



There are so many kinds of AGN

• We have seen Quasar, 
Center of active galaxy, they 
are very different in image.

• Some of them can only be 
separated by spectrum.
• With broad line: Type I
• Without broad line: Type II

5



There are so many kinds of AGN

• We have seen Quasar, 
Center of active galaxy, they 
are very different in image.

• Some of them can only be 
separated by spectrum.

• Some of them can only be 
separated by multiband 
observation:
• Radio loud 
• Radio quiet
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There are so many kinds of AGN

If you are interested in AGN zoo, please 
check the review: Active galactic nuclei: what’s 
in a name? (P. Padovan + 2017)
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AGN United Model

• Scientists are always 
trying to find simple 
models for complex 
phenomena

• We have an united 
model for all kinds 
of AGNs

Super massive black hole and accretion disk

Board line 
region: ionized 
gas with high 
rotation velocity

Dust torus

Narrow line 
region: ionized 
gas with low 
rotation velocity

Jet
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AGN United Model

• Scientists are always 
trying to find simple 
models for complex 
phenomena

• We have an united 
model for all kinds 
AGNs

With board line Without 
board line
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There are (at least) two dark clouds on the sky

Chang look AGN

Real type II AGN
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Take home messages

• Some of the change-look AGNs is hard to be explained 

under the united model

• An accretion mode related model could explain this kind 

of AGN

The Eddington ratio-dependent changing look events in NGC 2992 Muryel Guolo et. al. 2021
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Change-look (变脸) AGN

NGC 2991

Type I

Type II
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Change-look (变脸) AGN

NGC 2991

Type I

Type II
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We need a new model... 

• but wait, let’s see observational properties for inspiration
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We need a new model

• Rotation of clumpy dust in torus?

X-ray luminosity 15



We need a new model

• Tidal Disruption Event (TDE)?
• No, or we need 3 TDEs in 40 years
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We need a new model

• The transition of accretion state
• We have a critical value for type I 

and type II
• This value is about 1% of 

Eddington ratio, which is the 
critical value between radiatively 
inefficient accretion flow and a 
thin accretion disk
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The transition of accretion mode, so?

• Radiatively inefficient accretion flow
• The dimming (brightening) of the AGN continuum luminosity, so no 

photons to ionize board line region.
• Cloud flow rate is too low to sustain board line region.

• These two scenarios can be separated by polarization observation 
according to simulation.
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My comments

• The classical united model does not always work, but how about 
accretion rate related model?
• There is no the accretion rate version of united model up to now.

• How about other change-look AGNs? All of them have same 
properties of this one?

• One model multi observations? 
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Summary

• There are so many kinds of AGNs in observation

• We have an united model for the majority of 
AGNs

• Chang-look AGN is a challenger of this united 
model

• Chang-look AGN NGC 2991 prefers an accretion
mode transition model
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Questions

• How about the mass of this AGN?
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Questions

• Why does polarization observation distinguish these two models?
• If BLR itself vanishes, the photon will not pass through these 

gas, it will change the property of polarization.

• Where does jet com from?
• Not very clearly up to now, the big picture is that the magnetic 

field could extract rotation energy of BH or accretion disk to 
form jet.

• Why we believe the SMBH is the engine of AGN?
• No other choices
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