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Abstract
Moving boundary/interface problems are very challenge both theoretically and numerically. In this talk, I will introduce couple of examples including electrical migration, Stefan problems involving unstable crystal growth, and multi-phase flows to summarize the challenges in the theory and the numerics. Then I will explain the numerical methods which I have employed to solve those problems.
One of the main components of the numerical methods is the immersed interface method used to solve the governing differential equations involving interfaces and discontinuities. Some recent developments including a fast immersed method for solving Poisson problems with large jumps, the weighted least squares interpolations technique, and the ADI method for parabolic equations will be briefly discussed.
Another major component in solving moving interface problems is how to update the interface. In our approach, the level set formulation is used because of the simplicity and robustness for problems involving topological changes and high dimensions. I am going to discuss some issues about how to use the level set method without affecting second order accuracy of the immersed interface method.
Finally, some numerical results and simulations will be presented with some physical explanations.
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