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Cosa vedremo stasera sugli AGN

Modello Super-Unificato

Formazione ed evoluzione

Impatto sull’ambiente circostante
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Modello
Unificato degli
AGN

radio-loud (RL) AGN

radio-quiet (RQ) AGN

Blazar
low power high power

BL Lac FSRQ

FR-I : FR-II
jet

NLRG,
NLRG Type 11
QSO

Seyfert 2

dusty absorber
accretion disc
electron plasma
black hole
broad line region
narrow line region

<
Seyfert 1
/\ Credit: Beckmann & Shrader 2012



Buchi neri supermassicci!

Buco nero:

regione 1n cul Ve, > C; -

Prime prove dirette di
SMBHes;

Co-evoluzione

SMBH — galassia.

Credit;: EHT Collaboration



Buchi neri supermassicct?

M87 (Apr 6. 2017) Simulation Blurred Simulation

40 micro arcsec

Credit: EHT Collaboration



Credit: ESO



Disco di accrescimento

J et Mass-loss via
\ ADAF winds

Transition
radius

Static black hole Rotating black hole

(Schwarzschild) (Kerr)

Credit: Jean-Pierre Luminet Credit: Nemmen et al. 2014



Rotational frame-dragging:

\

~"¢ = 0.25000 trascinamento dello spazio-tempo;
T = 0.15e5:2
t = 1.593383 : R
- - 3 99898 Dall e.rgosfera S1 puo scappate, ma
R =4_12163 non rimanere statici;
v = 0.22411
- T = 0
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-117e4 Processo di Penrose:

energia prelevata dal SMBH.

Credit: Simon Tyran




Formazione dei getti relativistici

' BP jet

B"(R) = B (R P)°

Processo BZ (getti):
campo magnetico preleva energia dal BH e
crea torre magnetica (spin BH importante);

Processo BP (venti):
campo magnetico preleva energia dal disco
(spin BH poco importante);

black hole accretion disk | Processo Meter: combinazione di entrambi.
Fins Macc(r) =M yec(Fms) (I‘L)

r

Credit: Wet Xie 2012
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idrodinamica

3D 1n
Relativita
(Generale

200

100

-100_

-200_

Credit: M. Liska et al. 2018



Super-unificazione deglt AGN
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» Esistono AGN intrinsecamente diverst (per esempio FR-1 e FR-1I);

* Proprieta necessarie: Mgy, Mgy, spin, verso di rotazione e prospettiva.

Disco controrotante: Disco corotante:

AGN radio-loud
(FR-I, FR-II, Blazar , ...)

AGN radio-quite
(Seytert, QSO ...);




Super-unificazione deglt AGN

A parita di spin, maggiore ¢ 'accrescimento, maggiore sara la luminosita;
FR-I e BL. Lac: disco controrotante, basso accrescimento;

FR-II e FSRQ): disco controrotante, alto spin, alto accrescimento;

Seytert: disco corotante (spin e accrescimento altt non creano gettt stabili).




Gas cools
very slowly
forming a
stable disc

Globally
unstable gas
infalls rapidly
toward the
galaxy center
and a
supermassive
star forms

Locally
unstable

gas flows
toward the
galaxy center

First stars:
maybe one
star per
galaxy, up

to several
hundred times
larger than
the sun

The stellar
core collapses
into a small
black hole,
embedded in
what is left

of the star

Gas
fragments
into stars,
and a dense
star cluster
forms

If the star is
more massive
than ~300 solar
masses, it
collapses into
a black hole,
~200 times the
mass of Sun

The black hole
swallows

the envelope
growing up

to ~one million
solar masses

Stars merge into
a very massive
star that
collapses into a
black hole ~1000
times more
massive than
the Sun

“Seed” di formazione deit SMBHs

Canali di formazione
det SMBHes;

Conteggio di AGN:

vincolo per la
cosmologia.

Credit: Volonteri 2012
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Formazione FR-I1I:
fusione di galassie

(@)

(d)

Credit: NASA



T= 0Myr Gas T= 0Myr Stars

-

face on view face on view

T= 0Myr Gas T= 0Myr Stars

Credit: Volker Springel edge on view edge on view



Formazione FR-I:

inflow di gas caldo

NGC 0533 |

NGL 0507

NGC 1399 |

NGC 6482 |
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NOL 5044

Credit: NASA



Credit: Kung-Yi et al. 2021 GOO\\ng I'adIUS (RCOO/ )
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Formazione FR-I:

. | | Cooling
inflow di gas caldo
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Feedback da AGN:

Cavita X » 3

Credit; Gittt M. et al. 2011




Feedback da AGN:

oetto f1Sso

Credit: Cielo et al. 2018




Feedback da AGN:

getto variabile

Credit: Cielo et al. 2018




Feedback da AGN:

oalassie a spirale
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Video usati per la presentazione

https://www.voutube.com/watch?v=kc7au9Gst3U

https://upload.wikimedia.org/wikipedia/commons/1/19/
Retrograde_entry_into_the ergospere of a_rotating black hole.gif

https://www.youtube.com/watch?v=Aq McDaByGk

https://web.phys.cmu.edu/~tiziana/NatureSI/
https://www.aanda.org/articles/aa/olm/2018/09/aa32582-18 /2a32582-18.html

https:/ /www.youtube.com/watch?v=g5UIV{2dEG4



https://www.youtube.com/watch?v=kc7au9Gst3U
https://upload.wikimedia.org/wikipedia/commons/1/19/Retrograde_entry_into_the_ergospere_of_a_rotating_black_hole.gif
https://upload.wikimedia.org/wikipedia/commons/1/19/Retrograde_entry_into_the_ergospere_of_a_rotating_black_hole.gif
https://www.youtube.com/watch?v=Aq_McDaByGk
https://web.phys.cmu.edu/~tiziana/NatureSI/
https://www.aanda.org/articles/aa/olm/2018/09/aa32582-18/aa32582-18.html
https://www.youtube.com/watch?v=g5UIVf2dEG4

