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Kinetic Plasma Simulation of Magnetic Reconnection in differentially rotating disk
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Differentially rotating disks threaded by weak magnetic field are subject to a plasma instability called Magneto Rotational In-
stability (MRI) when the ionization ratio of the gas is sufficiently large [Velikhov 1959, Chandrasekhar 1961, Balbus and Hawley
1991]. This instability is considered to generate turbulence in the disk and may contribute to an effective transport of angulal
momentum of the plasma. Magnetic Reconnection, at the same time, can be an important process to determine the saturati
level of MRI induced turbulence through annihilation of magnetic field enhanced by MRI.

In collisionless accretion disks, which are often found around blackholes, pressure anisotropy generated by MRI can be impol
tant for the nonlinear evolution of MRI and turbulence driven by MRI [Sharma et al. 2006]. In such a disk magnetic reconnection,
together with kinetic plasma instabilities, can be an important process for relaxation of pressure anisotropy generated during th
evolution of MRI. In so called kinetic MHD simulation studied by Sharma, relaxation of pressure anisotropy by some of the
kinetic plasma instabilities are considered with appropriate model which limits upper and lower bound of pressure anisotropy
However relaxation of pressure anisotropy by magnetic reconnection has not been considered in this model. In addition bas
problem of magnetic reconnection in differentially rotating system has not been studied until now.

In this study, we carried out a kinetic plasma simulation of magnetic reconnection in the differentially rotating disk by newly
developed hybrid code which considers zeroth order differential rotation and Coriolis / tidal force. The calculation is carried
under so called 'local approximation’ which neglects curvature of the disks by localizing the domain of simulation. From results,
we found evolution of asymmetric structure in the out of plane magnetic field during the growing phase of reconnection. This
can be understood by considering the direction of magnetic field generated by hall effect and zeroth order shear motion. In th
presentation, we would like to discuss the details about the structure and also about relaxation of pressure anisotropy by reco
nection.

OO0O0oO0odoMmMRN)OOOOOOOOOOOOOOOOCOOCDOOCDOODDOODO [Velikhov 1959, Chandrasekhar
1961, Balbus and Hawley 199111 0 0 0000000000000 OOOQOOOOOOOOOOOOOO,000000
ocooooooooooooooooooooooo.ODo0ooobooobooOooO0oO0oMRIDOOODODOOODOOOO
gooooooooooMRIDOODOOOOODOODOOOODODOOOOODOOOODODOOO.

ooboooooboooobooobooobooooobooobooooooboo,0ocobooboobooobooboooOoobn
ocoooooooooooboo,0ooooo0oooobooo,0oooMRIDOOOOODOOOOODOODOOOOOD
000000000000 000O [Sharmaetal. 2006 DO 000000000000 O0OO0OOOO0OOOOOOO
0000000000000 00000000000O0O0000O0O0000000. SharmddOOO0O0O MHDOOO
goooooo,0boobooogoogoooooboooooooooob,bobobobooobobobooobooobDoDbo
oo0/000000ooO0o00o000oooOo0OO0o00dooD, 0000000 oOOO0oUooOoOoOOOoOoOoUOooooODO
oobooboooooo.oooobooobooboooboo0ooooooboooboobooooooobooboboOoon.

000000000000 HybridCodeD OO ODOOOOOOOOOOOOOOOODOOOOOOODOO.OOOODO
0000000000000 0000000000000,00000000D00O0O CorolisDO0OOOOOOOOOO
oobooooo.oooboooboooboboob,00o0oooobooboboobo,000boooboobooooboOooboog
gooooo.00ooooooOoOOCOCOCOOOO0O0UUUOOOHalODODDODDDODDODDDOODODODOOODODODODODOOO
gbooobob.oooobob,0b0booobooboobooboobooooboboobooooobonn.



