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Hydrodynamics of a Rotating Gas Disk Associated with Outflows
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We derived a difference equation from the fluid dynamics equation in the
cylindrical coordinate system, by taking into account the effect that the radial (r) direction and
azimuthal (¢ ) direction are different at the boundary between the center of the calculation cell
and the azimuthal direction. The obtained difference equation not only maintains uniform flow, but
also has the good property that no significant error occurs even when the resolution in the
azimuthal direction around the z-axis is lowered to A @ =60° . By using this difference equation, we

can simulate the flow of gas accreting onto protostars using a cylindrical coordinate system while
maintaining accuracy and with a relatively small amount of computation cost. We also created fluid
models for the molecular cloud core TMC-1A and the protostar DG Tau, both of which exhibit
significant asymmetry in gas accretion, and semi-quantitatively reproduced the results of
observations of molecular radio emission lines.
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