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Propagation of MHD waves in differentially rotating system and its contribution to
Magneto-Rotational Instability
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Magneto-Rotational Instability (MRI) is one of the MHD instabilities, which was first proposed by Velikhov and Chan-
drasekhar around 1960. Its importance on astrophysics was pointed out when Balbus and Hawley rediscovered MRI on 199
This instability can generate strong turbulence in the magnetized differentially rotating system such as black holes or proto
planetary disks. Thus this instability is believed to play a major role in the context of astrophysical disk evolution such as black
hole accretion or planet formation via a strong turbulent viscosity.

On the other hand, recent study has shown that dust particles can carry charges through collisions with electrons and ions a
thus behave as a new component of plasma. Dusty plasma, which is constituted by electrons, ions and charged dusts genere
several new modes in MHD waves such as dust acoustic wave. Moreover, completely new phenomena of dusty plasma are foul
such as damping of dust acoustic wave under the effect of temporally varying dust charges. It is generally understood that MR
is generated by MHD waves in the rotating system. Since features of MHD waves are modified by charged dust component, s
as behavior of MRl itself.

In this study we solved a set of linearized multi fluid MHD equations to investigate a contribution of new MHD wave modes
arose by dusty plasma. Linear analysis of MRI is usually performed under assumption that MHD wave can only propagate paral
lel to the magnetic field. Generalizing present analysis, we can study the contribution of dusty plasma to MRI through obliquely
propagating modes. In this presentation, we discuss about generalized, obliquely propagating MHD wave under the effect c
dusty, rotating plasma. We also discuss about its contribution to the modification on MRI.
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