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We have performed three dimensional general relativistic magnetohydrodynamic
simulations of accretion 6ows onto supermassive black hole to see
timevariablities of the disk states caused by the magnetic 8elds and emissions of
relativistic Alfvén pulse from accretion disk into the jets. Magnetic 8elds are
ampli8ed by magnetorotational instability (MRI) and dissipates. Then magnetic
8eld is ampli8ed again soon. These magnetic 8eld activities cause the disk state
transition from thermal pressure dominate state to magnetic 8led dominate state
and disk state transitions occur repeatedly. When well ampli8ed magnetic 8eld is
dissipated, strong and relativistic Alfvén waves are emitted from the accretion
disk into the jets. These  Alfvén waves propagate in the relativistic jets and 8nally
become electric-magnetic waves by mode conversion due to decrease of mass
density along the jet. Since the strength parameter of emitted Alfvén waves is
extremely high as ~1010 for substantial fraction of Eddington accretion rate
accretion 6ow onto super massive black holes, charged particles are accelerated
to relativistic speed by the ponderomotive force as proposed by Ebisuzaki &
Tajima (2014). The accelerated protons becomes cosmic-rays and electrons emit
gamma-rays by the interaction with magnetic 8elds. The timescales of 6ares and
repeat cycle of the 6ares of gamma-rays from subclass of AGN jets (blazars) are
consistent with duration and repeat cycle of Alfvén pulse observed in our
numerical simulations.

 


