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Feedback from black holes in AGN accretion disks,
may solve selt Consistancyzissues with previous

models and explain BBH merger population.

Shakura & Sunyaev (1973) By i@sglozgrg;}n( 2(38%%)

Model - Angular momentum exchange via local tur- Model - Stars are forming due to fragmentation of
bulence. Thermal stability - any heat gained from vis- | the disk. The feedback from the stars (SNe®and winds)
cous interactions is radiated away. | heats the disk and stabilizes it (Qr = 1)

Main issues with AGN scale disks : ' _ Main issues with this model.

e SNe are temporally and spatially discrete events,

* The outer region of the disk is unstable to density of RS L Tt e 1
and might not heat the disk evenly.

pertubations (Toomre parameter Qr < 1).

e Neglects to consider the feedback from the black
hole remnants of the SNe.

Main Attributes of our model Gﬂbaum & St()ne (2022) = 2{5M> % &
Ca= 7o N

If stars are formed in the disk = stellar mass black holes are formed. p
Black holes embedded in gas will accrete gas and in retun will heat

A large number of embedded compact objects in the surrounding gas via radition

the disk. 0 = 7762 X 1min (mRBH, m Edd)

e Viscous timescales are too long.

A combined regime, CMFI at small radii and |
pileup at large radii.

Thicker dlSk e large Scale helght Of the dlSk n is an efficiency prefactor and c is the speed of light

MRBH, MEdd - Are the Bondi-Hoyle-Lyttleton and Eddington accretion rates respectively.

Shorter viscous timescales. With enough black hole we can define a number surtace density of BHs

- S.. Thus the total heating per unit area from accretion feedback is

Mass growth of black holes beyond the mass gap. Y.
(e = Selsse

Mass growth of neutron stars which might col-
lapse into black holes.
Heat from BHs feedback can efectively mix

and change disk structre if (dy) < H. Or

expressed by the “Heat mixing parameter” .
Black hole numbers in our model compared to nuclear cluster
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Black hole growth into masses above 50M; mass gap

M=1.0%108x Mg, M;=1.0 x 1071 X Mgy,

(de) is the average distance between two black holes,
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