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Analysis and control of vortex separation from fixed/oscillating object

based on the phase dynamics
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Makoto Tima

We developed an efficient method to analyze the phase response to perturbations in Karman’ s vortex street

This method gives the phase sensitivity function which plays an important role in the phase reduction

theory, and is designed for the system including incompressible fluid motion, which has a large degree of

freedom and non—local interactions. Also, this method uses time evolution algorithm alone, which implies

that we can save the memory to store the data of Jacobian along the limit cycle. Further, the parallel

computation can be easily implemented. We validated this method by the traveling pulse in the FitzHugh

Nagumo equation in a periodic domain. A family of Karman’ s vortex streets was analyzed. And the obtained

result will be used for the future phase control. Finally, we discuss the problems and the possibility for

the analysis of oscillating cylinder.
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