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The Time Dependent Numerical Simulation of Advection-Dominated

Accretion Flow Disk

WU Mao-chun

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: Accretion onto the black hole is believed to be the central engine of active galactic nuclei

(AGN). The main obstacle to accretion of gas onto black hole is large specific angular momentum.

The most famous accretion solution is the geometrically thin and optically thick cold disk model de-

veloped by Shakura and Sunyaev (1973). This solution presents standard-α viscosity.to transport

angular momentum. But it cannot explain the low-luminosityAGNs. Narayan and his collaborators

present the geometrically thick and optically thin hot diskmodel — advection dominated accretion

flow (ADAF). The low-luminosity AGNs and black hole X-ray binaries can be explained well by the

ADAF model.

The numerical simulations of ADAF have achieved a lot of progress in recent years. One is the

convective instability in ADAF model, therefore only a fraction of the accretion material available at

the outer boundary is actually accreted onto the central black hole and also changes the structure of

the accretion flow.

We report on our study of accretion flows onto black hole by means of numerical, axisymmetric,

hydrodynamical simulations in two-dimension. We considerthe accretion flow with different initial

conditions. The angular momentum of the flow is transported by the viscosity stress tensor. Our

main result is that the properties of the accretion flow depend on the initial conditions. The flow with

low angular momentum can accrete more material than that with high angular momentum. So the

initial conditions play an important role on the structure of accretion flow.

Key words: accretion; active galactic nuclei; black hole


