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Abstract. We carried out global three-dimensional magnetohydrody-
namical (MHD) simulations of galactic gaseous disks re-accreting inter-
galactic plasma. As the initial condition, we assume that a rotating slen-
der torus is formed at 10kpc from the galactic center. We assume a
gravitational potential generated by bulge stars, disk stars and dark mat-
ters. Numerical results indicate that magnetorotational instability (MRI)
growing in the torus amplifies magnetic fields and generates turbulence.
The Maxwell stress enhanced by turbulent magnetic fields drives mass
accretion of the disk gas. The amplification of magnetic fields in the ac-
creting gas disk drives magnetic activities such as flares and plasma heat-
ing due to magnetic reconnection. The magnetic activity is maintained
for time scales longer than the accretion time scale, typically 5Gyr.

When a disk galaxy captures an intergalactic dense blob, such as a dwarf
galaxy, it will form a gas torus rotating in the galactic gravitational potential.
We carried out global three-dimensional MHD simulations of the evolution of
the gas torus.

As the initial distribution of gas density, we assume that a rotating torus is
embedded in an isothermal non-rotating hot halo. As the gravitational potential,
we adopted an axisymmetric model of our galaxy given by Miyamoto et al.
(1980), which includes the contribution from dark matter. The initial magnetic
field is assumed to be weak (8 = Pyqs/Pmaeg = 100) and toroidal. We solved the
resistive MHD equations in a cylindrical coordinate system (w, p, z) by using
a Modified Lax-Wendroff scheme with artificial viscosity. The number of mesh
points is (Ng, Ny, N,) = (250,64, 319). We adopted absorbing inner boundary
condition at @ = 0.6kpc. Figure 1 (left) shows the initial condition.

As MRI grows in the torus, magnetic turbulence is generated. The Maxwell
stress exerted by the turbulent magnetic fields drives accretion of the disk ma-
terial. As the matter accretes to the central region, a flat gas disk is formed
(Figure 1, right). The accretion timescale defined by the time when half of the
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Figure 1.  Left: Initial model of the simulation. The gray scale shows
the density distribution. Azimuthal magnetic fields are assumed to be
in the torus. The box size is 24kpc x 24kpc x 24kpc. Right: Three
dimensional view of simulation results after 5.3 Gyr.
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Figure 2. The azimuthal velocity averaged in Okpc< z <0.3kpc, 0 <
¢ < 2 after 5.3 Gyr; vo ~ 220kms~ L.

initial mass of the torus accretes inside the inner boundary is 3.2Gyr. Turbulent
magnetic fields create numerous current sheets inside the disk. Magnetic recon-
nection taking place in the current sheet can heat up the interstellar matter.
The azimuthal velocity averaged in Okpc< z <0.3kpc and 0 < ¢ < 27 has the
profile similar to that observed in our Galaxy (Figure 2).
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