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Dynamic nature of active galactic nucleus torus revealed by multi-phase gas
observations
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We used ALMA to investigate multiphase gas distributions and dynamics around

the supermassive black hole of the nearby Circinus galaxy. We observed all phase gases, i.e.,
dense/medium-density molecular gas, low-density atomic gas, and low-density ionized gas, all at
parsec-resolution. We found a parsec-scale dense molecular inflow toward the central supermassive
black hole for the first time. We also discovered multiphase (but atomic-dominant) outflows from the
active nucleus. Some fraction of the outflows are low velocity, hence will fall back to the dense
molecular disk to refill the accretion flow as well as to induce turbulence to maintain the
geometrical thickness of the torus. These multiphase, multidynamic structures are revealed for the
first time ever, making this ﬁrogram a milestone achievement of the research field of the
supermassive black hole growtn.
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