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The main question

Do supernovae exploding in circumnuclear disks re-

distribute mass, do they feed the supermassive black

holes, or do they destroy gaseous disks?

Our previous results: [1], [3]; see also the poster S73

by David Kománek.

Numerical model

We model expanding shells created by supernovae

using

infinitesimally thin approximation of the shock front

(see [2]);

the external gravitational potential (a nuclear star

cluster + a black hole) [2];

5 pc

shell at 1, 10, 20 and 30 kyr

gaseoues disk

n(z) =
n0e

−(z/σ)2,

no radial

profile;

energy of

explosion:

1051 erg.

Evolution stops when majority of mass in an expand-

ing shell becomes subsonic.

Redistribution of mass

One supernova: pushes some gas to smaller and

larger radii from the place of explosion, clears the

place of explosion, blows some mass away from

the disk.

Many supernovae uniformly exploding in the disk:

their average leads to the ”area-weighted

supernova” and the corresponding mass

redistribution.
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Figure 1. Mass redistribution on an ”area-weighted supernova”, for three different densities
n0 and three different thicknesses σ.

Supernovae increase the mass (density) in inner re-

gions of disks, but overall they destroy the disk.

Feeding the centre

Supernovae deliver mass to central regions (= central

1 pc).
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Figure 2. Mass delivered to the central 1 pc by the ”area-weighted supernova”, for three
different densities and three different thicknesses.

Assuming the connection Σgas → ΣSFR → ΣSNR we get

the mass infall rate to central 1 pc Ṁinfall.
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Figure 3. Mass infall rate to the central 1 pc by the ”area-weighted supernova”, for three
different densities and three different thicknesses.

Conclusions

The star forming disk can survive only if the gas

is supplied from outside.

The mass delivered into central 1 pc is

proportional to the disk thickness and its surface

density.

The existence of the black hole, and its mass,

increases the mass delivery.
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