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 Why BH have larger spins in Ellipticals than in Spirals?

« How to get switches between radio-loud and radio-quiet states?



Jet quenched

9Al}0e “& BBm pIeH =
s R :

FMA._...T.J. _...._.__.._..,,_“_.“r‘.“....."..
__.._.........._._.rl.... ___.l..n...._.__.w

LY T

Hard IMS

Intermediate State

L Soft State

IMS

Ay1susiu]

Hardness

Kording et al. '06

Transitions between two accretion modes: Livio et al. '03; Spruit & Uzdensky '05
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ReELATIVE MakeuP oF QuUasaR SaMPLE

Fraction
Quasar Group Number (%o}
Quasars with detected cores (3 o limit)................ 5313 11.8
Non-FR2 quasars with detected cores.................. 4766 10.6
L0 E | 11 . S TR R SO, 749 1.7
FR2 quasars with detected cores......oonvreeneae. 547 73 : | T S R
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, , c Fig. 7.—Composite spectra for our three samples of quasars: RQ (green),
CD radio-loud (&{ue), and lobe-dominated (FR2) radio-loud (red’}. This plot
De Vrles’ BeCker & Whlte 06 can be directly compared to Fig. 7 of Richards et al. (2003), and it illustrates
both the small relative color range among our three samples (all fall within the
“normal” range of Richards et al.) and the apparent lack of significant intrinsic
dust reddening in these quasars (the red and gray dashed lines represent moder-
ate to severe levels of dust reddening). All spectra have been normalized to the
contimmm flux at 4000 A.
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Others: Sol et al. '89; Bogovalov & Tsinganos '05; Gracia et al. '05



Spin Evolution

* BH mergers
e Accretion
* BZ mechanizm

* Lense-Thirring torgue

Refs.: Lense & Thirring '18; Bardeen '70; Wilkins '72; Thorn '74; Bardeen & Petterson '75; Blandford &
Znajek '77; Rees '78; Begelman, Blandford & Rees '80; Papaloizou & Pringle '83; Wilson & Colbert '95

Scheuer & Feiler '96; Moderski & Sikora '96,'97; Moderski, Sikora & Lasota '98; Natarajan & Pringle '98
Hughes & Blandford '03; Volonteri, Madau, Quataert & Rees '05; King, Lubow, Ogilvie & Pringle '05
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Conclusions

a) The upper boundaries of radio-loudness of AGNs
hosted by ?ian’r elliptical galaxies are by ~3 orders of
magnhitude larger than upper boundaries of radio-
loudness of AGNs hosted by disc galaxies.

b) Both populations of spiral-hosted and elliptical-
hosted AGNs show a similar but distinct dependence
of the Ep er bounds of the radio loudness parameter
on the Eddington ratio (the radio loudness increases
with decreasing Eddington ratio, faster at higher
accretion rates, slower at lower accretion rates).

c) We propose that the huge, host-morphology-related
difference between the radio-loudness reachable b
AGNs in disc and elliptical galaxies can be explaine
b?/ the scenario according fo which the spin of a
black hole determines the outflow's power, and
central black holes can reach large spins only in early
type galaxies (following major mergers), and not (in a
statistical sense) in spiral galaxies.



