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Cold Accretion from the Core of Galaxy Clusters to Super Massive Black Holes and
Its Relation with AGN Activity
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Using the data from Atacama Large Millimeter/submillimeter Array gALMA), we
revealed the circumnuclear disk of cold molecular gas with a radius of 100 pc and surrounding cold
gas filaments at kpc scale in NGC 1275, which is the nearby representative of the central galaxies
in galaxy clusters. Such molecular gas structures are consistent with recent numerical simulations
that demonstrate cold gas inflow as a dominant role of mass fueling to supermassive black holes in
the central galaxy systems. We also detected synchrotron emission probably due to the ensemble of
supernova remnants in the circumnuclear disk. With the aid of supernova-driven turbulence model, we
conclude that such supernovas can drive gas turbulence that leads to cold gas accretion onto the

further inner region.
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