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1. Introduction-(1)
General Background of AGN Tori
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1. Introduction-(2)
Wada et al. series #I£H
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Supernova-driven turbulent model
Wada & Norman 2002, Apd, 566, L21; Wada et al. 2009, ApdJ, 702, 63
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Radiation-driven fountain model

Wada 2012, ApdJ, 758, 66; Wada 2015, ApdJ, 812, 82; Schartmann et al. 2014, MNRAS, 445, 3878
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Radiation-driven fountain model: BI85

Schartmann et aI 2014, MNRAS, 445, 3878
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MULTI-PHASE NATURE OF A RADIATION-DRIVEN FOUNTAIN WITH NUCLEAR STARBURST
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The structures and dynamics of molecular, atomic, and 1onized gases are studied around a low-luminosity active
galactic nucleus (AGN) with a small (2 x 10°M.) black hole using three-dimensional (3D) radiation—
hydrodynamic simulations. We studied, for the first time, the non-equilibrium chemistry for the X-ray-
dominated region in the ‘“‘radiation-driven fountain” with supernova feedback. A double hollow cone structure is
naturally formed without postulating a thick “torus” around a central source. The cone 1S occupied with an
inhomogeneous, diffuse ionized gas and surrounded by a geometrically thick (h/r 2 1) atomic gas. Dense
molecular gases are distributed near the equatorial plane, and energy feedback from supernovae enhances their
scale height. Molecular hydrogen exists in a hot phase (>1000K) as well as in a cold (<100 K), dense
(>10° cm ) phase. The velocity dispersion of H, in the vertical direction is comparable to the rotational velocity,
which is consistent with near-infrared observations of nearby Seyfert galaxies. Using 3D radiation transfer
calculations for the dust emission, we find polar emission in the mid-infrared band (12 pm), which 1s associated
with bipolar outflows, as suggested in recent interferometric observations of nearby AGNs. If the viewing angle for
the nucleus is larger than 75°, the spectral energy distribution is consistent with that of the Circinus galaxy. The
multi-phase interstellar medium observed in optical /infrared and X-ray observations is also discussed.

The authors are grateful to the anonymous referee for
constructive comments and suggestions. We thank Dr. Takuma
[zumi for his Valuable comments. Numerlcal computatlons
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Numerical Methods

3D multi-phase hydrodynamic simulation (Eulerian)
- 2562 grid = 642 pc (0.125 pc resolution: uniform)
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- 7 AN DX-ray heating/ionization (XDR; Meijerink & Spaans 2005, A&A, 436, 397)
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Results: Gas Temperature
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Results: Phase-diagram
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Results: Phase-diagram
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Results: Column density vs Viewing angle
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Comparison with the Circinus galaxy: IR-SED
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