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Abstract

A non-linear asymptotic theory and application to the 3 kpc-arm of the Milky Way have been developed by Yuan & Chen 1991. They have confirmed the earlier suggestion of Yuan that eitehr a minor oval distortion or an uneven distribution of mass in the center region can excite a spiral wave which has the radial velocity and mass concentration in excellent agreenment with the observation of the 3 kpc arm. However, the dynmaic evolution of disk can not be achieved by the asymptotic theory. For that, we use numerical simulations. Both of these two approaches are based on the spiral density wave theory.
In this talk, I will briefly introduce the spiral density wave theory and numerical methods which we have used. I will present that two cases for the evolution of the Milky Way. The first case is that a pair of sprial waves are generated by a rapidly rotating bar at the outer Lindblad resonance which is located at r=3.0 kpc to mimic an uneven distribution of matter. The second case is an one-arm is generated by an off-set bar. The outer Lindblad resonance is also located near r=3.0 kpc. Our conclusion is that the 2-arm spiral model will be more reliable.
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