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We discuss a new implementation of the vortex method for the incompressible Euler equations.
This work focuses on general vorticity distributions as opposed to vortex sheets. As usual in a
vortex method the vorticity is carried by Lagrangian particles and the velocity is recovered by
the Biot-Savart integral. The new implementation uses remeshing and adaptive refinement to
maintain accuracy and resolve small-scale features in the flow [1, 2], and a treecode algorithm
is used to reduce the CPU time from O(N2) to O(N logN), where N is the number of particles
representing the vorticity [3]. The method is demonstrated for problems involving vortex dy-
namics on a rotating sphere and in two-dimensional free space including axisymmetrization of
an elliptic vortex [4]. This work was supported by a John von Neumann Postdoctoral Fellowship
at Sandia National Laboratories, Office of Naval Research grants N00014-12-1-0509 and N00014-
14-1-0075, and grants from the Mcubed program and the Michigan Institute for Computational
Discovery and Engineering at the University of Michigan.
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