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Abstract Compact objects (COs) can exist and evolve in an active galactic Cavity surrounding compact object
nuclei (AGN) disk, triggering a series of attractive CO-related multi-

messenger events around a supermassive black hole, e.g. [2]-[3]. To 1. The density of the outflow-produced cavity is significantly diluted
better understand the nature of an embedded CO and its surroundings compared to the initial unperturbed AGN disk environment;

and to investigate CO-related events more accurately, in this work, we 2. The cavity size is much larger than the Bondi-Holye-Lyttleton radius
study the specific accretion process of a CO in an AGN disk and explore and the Hill radius of the compact object;

the role of outflow feedback. We show that the CO hyper-Eddington 3. The accretion timescale of compact object is much shorter than the
accretion generated outflow results in recurrent formation and refilling duration of the cavity evolution;

of an outflow cavity to intermittently stop the accretion. We find that the
averaged mass rate accreted onto a CO is dramatically reduced
compared with the initial gas captured rate. We demonstrate that
although outflow feedback itself may be unobservable, it remarkably
alters the CO evolution via reducing its mass growth rate, and the AGN
disk can survive from the otherwise drastic CO accretion.

So, a compact object is generally harbored in the low density cavity
rather than the AGN disk environment.
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Compact object accretion in AGN disk

Embedded in an extremely dense and differentially rotating AGN disk, a

compact object captures the ambient gas under Hyper-Eddington mass e P Marenery T M aRmoRY
rate (described by the Bondi-Holye-Lyttleton formulation[4]), and a The density and the size of the outflow-produced cavity; and comparison between
circum-CO disk would form, of which the mass inflow rate decreases the compact object accretion timescale and the cavity evolution timescale.

with radius as M;, o r5[5] on account of the continuous generation of
disk wind. When propagating within the optical thick environment, the Reduced mass accretion rate and

Hyper-Eddington outflow becomes asymptotically isotropic. accordingly mass gI'OW'th
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Mt | The averaged mass accretion rate of compact object receives a markedly
] reduction by ~0(10%) order of magnitude. Compared to the case
overlooking outflow feedback, the compact object would not experience
violent mass growth, and can observably migrate before significantly
being heavier.
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Mass captured rate of a 10 M black hole in an AGN disk; mass accretion rate of the
black hole setting the power-law index s = 0.5. Though taking into account the
reduction of the circum-BH disk mass inflow rate due to disk wind, the accretion rate
of BH is still hyper-Eddington, i.e., > Mg 4.
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Averaged accretion rate of a 10M, black
hole within one cyclic process; timescales
of mass growth and migration in AGN disk.
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Evolution of the circum-CO disk outflow in the AGN disk. ﬁ!eferences \
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