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Figure 1: Schematics of the AGN disk with white dwarfs co-moving and traversing the inner disk, outer disk, BLR and
the dusty torus. Physical parameters such as temperature, sound speed and density of different regions are shown.
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Low and intermediate-mass stars (s 8Mg) end their evolutionary Results of M for a range of white dwarf mass and relative velocity
pathways as white dwarfs, compact stellar remnants supported by across the 4 disk regions are shown in Figure 2, and are compared
electron degeneracy pressure. In galactic nuclei hosting actively with the Eddington accretion rate. The results for t.,, are shown in
accreting supermassive black holes (SMBHs), large amounts of gas Figure 3 for cases where M is smaller than the Eddington accretion
form a rotationally supported accretion disk, giving rise to an active rate, and t.,, is compared with the Hubble time.

galactic nucleus (AGN). These AGN accretion disks are dense, gas-

rich, and long-lived environments that can support ongoing star . . . .

formation in their central regions. Consequently, a non-negligible Discussions and Impllcatlons

population of white dwarfs may reside within AGN disks, either formed
in situ through disk star formation or captured when pre-existing white
dwarfs traverse into and become embedded in the disk. The AGN disk
IS dense with hydrogen-rich gas; hence, it provides a natural reservoir
for white dwarfs to accrete material and grow in mass. In this work, we
investigate the mass growth of white dwarfs embedded in AGN

accretion disks across different disk regions.

1. In most cases, white dwarfs may sustain a relatively high
accretion rate in the BLR and the dusty torus. In the inner and
outer disk, BHL accretion rate is well over the Eddington limit and
hence the actual accretion rate is limited by possible mass loss.

2. It is possible for white dwarfs in the BLR and dusty torus to grow
substantially in mass via BHL accretion within the Hubble time.

3. Accreting white dwarfs in AGN environments can reach a mass

Representative Model threshold for the igniton of Type la supernovae,
and this in turn would also have implications on the
We consider a central supermassive black hole of mass 10°M. The chemical enrichment in galactic centers.
AGN disk around it is composed of a thin accretion disk, a broad-line
region (BLR), and a dusty torus. We further divide the thin disk into o ——nner disk (30R,) - Quter disk {1800R) °LR - Dusty torus
two regions, the inner disk and outer disk, expressed in terms of the _2////”::///

Schwarzschild radius R,. The physical parameters of these regions

_4// /

are labelled in Figure 1. L ]
Accretion of white dwarfs can happen in these 4 regions. In each one L ]
of them, we assume the white dwarfs accrete gas spherically, hence 3 oto o5 1o0 13 o5 00 0 1o 15 o5 kv o3 1oo 135 0B ot0 0T oo 1m
the accretion rate M is modelled using the Bondi-Hoyle-Lyttleton Mwo [Mo]
(BHL) prescription, which gives: Figure 2: M for white dwarfs of various masses travelling at different v, in
: (GMwp)?*(unm,) different regions of the AGN disk. The gray dotted line shows the Eddington
M = Mn (W, + 23z accretion rate over which M cannot be sustained due to radiation pressure
re
where 4 = 0.1 is the mass inflow efficiency, Myyp is the mass of the feedbi::;ismw outer disk (1800R.) 5LR Dusty torus
white dwarfs, G is the gravitational constant, u is the mean molecular e
weight, n is the density of the AGN disk, m, is the mass of a proton, T : :\ |
Ve IS the relative velocity between the white dwarf and the AGN disk, g, | [
and ¢, is the sound speed of the AGN disk determined by the | |5 s —_
temperature. 51 e - e
For each region’ M for the range of MWD — [02’ 135]M® iS calculated. 025 050 075 1.00 125 025 050 075 1.00 n;j;[Mg.]'zs 050 0.75 100 125 025 050 075 100 125

We consider three v, cases: (1) the white dwarfs comoving with the _ _ _ _ _ |
Figure 3: t.,, for white dwarfs of various masses travelling at different v, in

AGN disk vre = 0, (2) the white dwarfs traversing into the disk with different regions of the AGN disk. t.,, is only plotted for cases where M is smaller

tr?nsonic speed vy = s, (3) the white dwarfs traversing into the disk than the Eddington accretion rate. The gray dotted line shows the Hubble time of
with supersonic speed v, = 5c¢; . 1.38 x 10%%r.

Moreover, the evolution timescale, which characterizes the time taken

for the white dwarf to growin mass, IS CaI.Cmated with References: [1] Peterson, B, 1997, An introduction to Active Galactic Nuclei; [2] Frank, J, King,
tevo = Mwp/M. A, Raine, D, 1992, Accretion Power in Astrophysics; [3] Kilic, M, 2018, MNRAS.479L.113K
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