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Radiation Hydrodynamics Simulations
for AGNSs: Origin of Ultra-Fast Outflows
Mariko NomURA
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Abstract: Supermassive black holes located in the cen-
ter of galaxies are thought to evolve under strong in-
teraction with their host galaxies. Their detailed evo-
lution process is, however, still unknown. Active
galactic nuclei, which may enhance “co-evolution” via
the energetic radiation and the jet, have been actively
researched. Recent observations found “ultra-fast out-
flows” that ejects a large amount of gas and energy
comparable to the jet, and these outflows attract a lot
of attention. With radiation hydrodynamics simula-
tions, we revealed that one of the plausible models,
“line-driven disk winds,” well reproduces the observa-
tions of the ultra-fast outflows and emits a sufficient
amount of gas and energy to affect the evolution pro-
cess of black holes.
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