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Nonlinear simulation of magnetorotational instability using graphics processors
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In accretion disks, it has been known that the observed accretion rate cannot be
explained by the classical theory. Magnetorotational instability, proposed in 1991, was a breakthrough in
a sense that it could lead to magnetohydrodynamic instability of accretion disks and consequent
turbulence by taking magnetic field into account. However, magnetohydrodynamic analyses assume local
thermodynamic equilibrium, and it is pointed out that they did not fully explain the observed accretion
rate in the limit of small collisionality.

In order to solve this issue, we have addressed theoretical analyses and numerical simulations by means
of kinetic theory without assuming local thermodynamic equilibrium. We used recently-emerging graphics
processors in numerical simulation, and also addressed the development of mathematical modelings.
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