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Abstract. We present results from numerical simulations of magneto-
hydrodynamic turbulence in accretion discs. Our simulations show that
the turbulent stresses that drive the accretion are less stratified than the
matter; thus, the surface layers are more strongly heated than the interior
of the disc.

The most promising model for the angular momentum transport in accre-
tion discs is based on the appearance of magnetohydrodynamic turbulence in
Keplerian discs (e.g., Balbus & Hawley 1998). Several groups have investigated
the properties of this turbulence in numerical simulations (Hawley, Gammie, &
Balbus 1995; Matsumoto & Tajima, 1995; Brandenburg et al. 1995; Stone et al.
1996). All of these simulations confirm the basic concept, that the turbulence
works as a form of viscous friction that transports the angular momentum out-
wards and heats up the accretion disc. Recent simulations have extended the
investigations to study the role of the turbulence in the response of the disc to
a dynamic perturbation (Torkelsson et al. 2000), but in this paper we will limit
ourselves to discussing the vertical distribution of the turbulent stresses.

We represent a small part of the accretion disc with a Cartesian box in
which the Keplerian shear flow is linearized. The boundary conditions of the
shearing box are (sliding) periodic in the (radial) azimuthal direction. The
vertical boundaries are perfect conductors with respect to the magnetic field,
and stress-free with no flow through the boundaries with respect to the velocity
field.

The Shakura & Sunyaev (1973) prescription for the turbulent viscosity pre-
dicts that the turbulent stresses should be proportional to the pressure. This
is not what we find in our numerical simulations. In particular, we do not find
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Figure 1. The turbulent stresses, -BrB</>/J-Lo (solid line) and puru</>
(dashed line), as a function of z. As a comparison, we plot the pressure
scaled down by a factor 10-2 (dotted line).

that the stresses decrease with increasing distance from the midplane of the disc
as the pressure does (Figure 1).
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