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The unusually high luminosity outburst Swift J16449.3+573541 (Swift J1644+57) found in March
2011 has been interpreted as a tidal disruption event, which enormously increased the accretion
rate onto a supermassive black hole in an inactive galactic nucleus at redshift z=0.3534. Because
it’s peak luminosity signigicantly exceeds the Eddington luminosity for the estimated mass of the
central black hole, it is interepreted that it is a supercritically accreting black hole and launched
a relativistic jet with Lorentz factor Γ ∼ 20 [1]. The object may show the limit-cycle variablities
[2,3] between a supercritically accreting X-ray bright state and a subcritically accreting X-ray dim
state. We studied time evolution of the debris gas around a black hole with mass M = 106M� by
performing axisymmetric, two-dimensional radiation hydrodynamic simulations. We assumed the
α-prescription of the viscosity, in which the viscous stress is proportional to the total pressure (i.e.,
the gas plus radiation pressure) [4]. The mass supply rate from the outer boundary is assumed to
be Ṁsupply = 100LEdd/c

2, where LEdd is the Eddington luminosity, and c is the light speed. Since
the mass accretion rate decreases inward by outflows driven by the radiation pressure, the state
transition from a supercritically accreting slim disk state [5] to a subcritically accreting Shakura-
Sunyaev disk [4] starts from the inner disk and propagates outward in a timescale of a day. The
sudden drop of X-ray flux observed in the object in August 2012 can be explained by this transition.
As long as Ṁsupply exceeds the threshold for the existence of a radiation pressure dominant disk,
accumulation of the accreting gas in subcritically accreting region triggers the transition from
a gas pressure dominant Shakura-Sunyaev disk to a slim disk. This transition takes place at
t ∼ 50/(α/0.1) days after the X-ray darkening. We expect that if α > 0.01, X-ray emission with
luminosity & 1044 erg·s−1 and jet ejection will revive in Swift J1644+57 in 2013–2014.
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