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Evolution of wandering intermediate-mass black
holes in high-z galaxies with 3D radiation
hydrodynamics simulations
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We have, for the first time, successfully performed three-dimensional radiative hydrodynamics simulations
of the gas accretion onto intermediate-mass (IMBHs) black holes wandering in the high-z galaxies. Here the
sublimation of the dust grain caused by the radiation from the accretion disks around IMBHs is taken into
consideration. We found that the accretion rate and acceleration are ~ 7 x 10" Mgyr~! and ~ 10 8cm s 2
in environments with relatively high density (> 10*cm~2) and low metallicity (0.1Z5). These results suggest
that IMBHs keep floating in the galactic disk with insignificant mass growth. For extremely high density
(> 10%cm™3), as suggested by recent observations from the James Webb Space Telescope, the accretion rate
and acceleration rise significantly. This indicates that IMBHs are ejected from the galactic disk due to an
increase in mass and velocity.
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