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[7] AGN feedback: The interactions of AGN radiation, jets and winds with the host
galaxy

The supermassive black holes in the centers of galaxies accrete gas and launch jets, fast winds, or
emit copious amounts of radiation. The jets, winds, and radiation may impact the gas in host galaxy on
scales ranging from fractions of parsecs to hundreds of kiloparsec. This cycle of matter and energy
affects the evolution of galaxies and is termed the “feedback cycle of galaxy formation™. It leads to a
regulated history of star-formation, evidenced through the luminosity functions of galaxies, and to the
coevolution of the central supermassive black hole and the galaxy, evidenced through the scaling
relations such as the Magorrian relation. We are pursuing a numerically intensive project running 3-
dimensional relativistic hydrodynamic and radiation-hydrodynamic simulations with multiphase gas
aimed at elucidating the physics of the mass and energy transfer in the feedback cycle and the effects of
jets, winds, and radiation on star-formation and black hole accretion. In recent work we have: 1)
compared the feedback efficiency of jet-driven and radiation driven outflows and found that jets have a

systematically higher feedback efficiency (Cielo, Bieri, Volonteri, Wagner, & Dubois 2018); 2)
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produced a sophisticated 3-dimensional model of a relativistic jet interacting with the galactic disc of
the iconic radio galaxy IC 5063, explaining the physics behind the dispersion and outflow of molecular
gas (Mukherjee, Wagner, Bicknell, et al. 2018); 3) investigated four radio-loud NLS1 galaxies with
extreme emission-line shifts, indicating radial outflow velocities of the ionized gas of up to 2450 km/s,
and interpreted these in terms of a large scale jet-driven wind (Komossa, Xu, & Wagner 2018); 4)
calculated the radio spectra from simulations of young and frustrated radio galaxies that explain the
origin and transition gigahertz-peaked spectrum sources to compact steep spectrum sources in terms of
the free-free absorption characteristics of the multiphase interstellar medium (Bicknell, Mukherjee,

Wagner et al 2018).
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