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Curious 
straight ray!

Star-like 
nucleus...



  

Seyfert, 1943



  

The spectra of Seyfert galaxies are 
very different from those of 
normal galaxies.



  

Seyfert 1:Seyfert 1:
➔ Broad permitted linesBroad permitted lines
➔ Narrow forbidden linesNarrow forbidden lines
➔ Weak or absent absorption linesWeak or absent absorption lines

 

Seyfert 2:Seyfert 2:
➔ Narrow permitted linesNarrow permitted lines
➔ Narrow forbidden linesNarrow forbidden lines
➔ More prominent absorption linesMore prominent absorption lines

Seyfert galaxies are classified in 2+1 Seyfert galaxies are classified in 2+1 
groups (Khachikian & Weedman 1974)groups (Khachikian & Weedman 1974)

Intermediate types:Intermediate types:
➔ Hybrid permitted linesHybrid permitted lines
➔ Narrow forbidden linesNarrow forbidden lines
➔ Variable absorptionVariable absorption



  

AGN unification
Proposed by Antonucci & Miller (1985), and later Proposed by Antonucci & Miller (1985), and later 
confirmed by Miller, Goodrich & Mathews (1991), confirmed by Miller, Goodrich & Mathews (1991), 
on NGC 1068, one of the original Seyferts (also on NGC 1068, one of the original Seyferts (also 
known as M77). known as M77). 

Type 1 and 2 AGN appear as different only 
due to their orientation with respect to our 
line of sight (Antonucci 1993).  

Antonucci & 
Miller 1985



  
Lobos et al. 2018



  
Marziani et al. 2018



  

Multiwavelength properties

Hickox & Alexander 2018



  

Radio

Jet base,
corona

(Relativistic) 
plasma jet

Credit: Emilia Järvelä

Artwork: Lucia Zarantonello

Non-collimated 
outflows

Host galaxy: 
star formation



  

A 0th-order classification

An AGN 
shows radio 
emission

Jetted

Non 
jetted

Corona

Outflow

Star 
formation

High
power

Low
power

Flat-spectrum
radio quasar 

High-excitation 
radio galaxy 

BL Lacertae 
objects

Low-excitation 
radio galaxy

Low i

High i

Low i

Järvelä et al. 2022

High i

FSRQ + BL Lac =
blazar 



  

Millimetric

EHT collaboration, 2023



  

Infrared (low-z)

The dust dominates the emission at 
high spatial resolution. 

Asmus 2019 Stalevski et al. 2017

Gravity coll. 2018

Interferometry (VLTI) 
sees the innermost 
structure of AGN



  

Infrared (low-z)

The host galaxy is brighter 
than the AGN at low 
spatial resolution

Berton et al. 2019Berton et al. 2019
Ks bandKs band

Vietri et al. 2022Vietri et al. 2022
Ks bandKs band Vietri et al. 2022Vietri et al. 2022



  

Optical

Berton et al. 2021Berton et al. 2021

Black hole mass: 
we assume that the gas is virialized

f is an unknown factor that depends on the 
gas geometry and inclination.

Eddington ratio: 

Velocity from the FHWM or the second-order 
moment of Hβ broad; radius from scaling 
relations: 



  

Optical
Broad lines parametrized using FWHM/σ 
parameter, with

Gaussian ~ 2.355
Rectangular ~ 3.46
Lorentzian → 0

Different line profiles correspond to different BLR 
geometry. In general:

For low FWHM:

Kollatschny & Zetzl 2011



  

Optical

Venturi+ 2018 Venturi+ 2018

Different regions of the same galaxy can be ionized 
by different mechanisms

Ionized gas traces the light produced by the AGN

Venturi+ 2018



  

Optical

Changing-look AGN

The classification can change with time on a 
human timescale

Both type 1  type 2 and type 2  type 1, but → →
also switch-on and off.

Possible causes: 

● Dust extinction
● Ionizing continuum
● Supernovae
● Tidal disruption events

Shappee+ 2014

Kollatschny & Fricke 1985



  

X-rays

https://www.isdc.unige.ch/~ricci/Website/AGN_in_the_X-ray_band.html



  

X-rays

https://www.isdc.unige.ch/~ricci/Website/AGN_in_the_X-ray_band.html



  

X-rays

Ricci 2011, PhD thesis



  

X-rays

Dalla Barba+ 2024

Collisionally ionized 
diffuse hot gas, 
various emission lines

Absorbed power-law

Fe Kα

Unabsorbed power-law



  

GammaGamma-rays-rays



  

GammaGamma-rays-rays

Ajello+ 2020

2863 AGN at high galactic latitude
344 AGN at low galactic latitude
98% are blazars  → jets
24% FSRQs
38% BL Lacs
38% BCUs



  

GammaGamma-rays-rays

Ghisellini 2016



  
Do we live in a 
(turned-off) AGN?



  

What about me?What about me?

Berton+ 2017

Berton+ 2021

Järvelä, MB+ 2024

Berton+ 2019
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