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The physical origin of active galactic nucleus torus probed by high resolution
mm/submm emission lines
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Active galactic nucleus (AGN) is an actively mass-accreting super massive
black hole at the heart of galaxies. It has been long thought that there is a donut-like
dusty/gaseous structure around an AGN, which is called as "AGN torus": this is a key structure to
discuss AGN physical properties and its cosmological evolution. However, since the advent of the
torus paradigm, its physical origin has been unclear for 30 yrs. In this study, we considered a new
model for the origin of the torus, namely "radiation-driven fountain torus model™, in which
multi-phase gas dynamics driven by the AGN radiation naturally forms a geometrically thick
donut-like structure. We tested this model by high resolution submm molecular and atomic gas
observations with ALMA. We successfully obtained very consistent results to the model predictions,
which surely supports the validity of this fountain model as the physical origin of the torus, a
long-lasting mystery of modern astronomy.
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