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The effect of the initial magnetic field on the magneto-rotational instability
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Understanding of the magnetic turbulence induced by magneto-rotational instability (MRI) is required to discuss physical
processes occurring in accretion disks. Simulation studies of MRI turbulence have played important roles in studying the appli
cability of MRI under the realistic conditions in the accretion disks. Recent simulation studies of MRI turbulence examined the
effect of resistivity, viscosity, chemical reaction and so on so as to employ realistic conditions in the simulation system. Since
these effects act as stabilizing effect on the turbulence, the previous studies focused on diffusive effects on MRI turbulence.

On the other hand, the property of the generation of MRI turbulence has not been discussed in detail. Particularly, these wor
assumed the special case of the field geometry whose spatially averaged poloidal component becomes zero. However, some
simulation studies suggest that difference of initial magnetic field configuration alters the time evolution of MRI and amplitude
of turbulent stress, which is thought as indicator of turbulence, by one to two orders of magnitude (e.g. Hawley et al., 1995).
In addition, disk formation theory claims that the background magnetic field in accretion disks should have nonzero poloidal
component.

In the present study, we have investigated the effect of initial magnetic field on MRI turbulence using a three-dimensional MHD
simulation. To investigate the generality of the effect of initial magnetic field, we considered oblique initial magnetic field in the
simulation system with respect to the poloidal axis, which has not been studied in previous simulations in detail. In the simulatior
results assuming nonzero net poloidal magnetic field component, we find that the ratios of the radial and azimuthal componen
to the total magnetic energy are 0.2 and 0.75, respectively, which are independent of the strength of the initial magnetic field. O
the other hand, when the poloidal component of initial magnetic field is negligible, the ratios of radial and azimuthal components
to the total magnetic energy become closer to 0.45 and 0.45 with increase of the initial magnetic field intensity. Our simulation
results indicate that properties of turbulence and the time scale of its evolution are altered depending on whether the net poloid
component of filed is exist or not. We also suggest that both horizontal and perpendicular components of the initial magnetic
field change the intensity of turbulent stress and magnetic energy in saturation state of MRI. In this presentation, we will show
our simulation results and discuss the effect of initial magnetic field to MRI turbulence.
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