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Discontinuities and topological jumps in slowly evolving vortical
flows

Keith Moffatt
University of Cambridge, Dept of Applied Mathematics and Theoretical Physics
h.k.moffatt@damtp.cam.ac.uk

The idea that “vortex lines are frozen” in the flow of an ideal fluid goes back to Helmholtz (1858). However,
singular structures such as vortex sheets or filaments are a characteristic feature of such flows, and viscous recon-
nection of vortex lines can occur in the neighbourhood of such singularities. A model for viscous reconnection
suggested by the recent experimental observations of knotted vortex tubes of Kleckner & Irvine (2013) [Nature
Phys. 9, 253-258] will be described. A parallel investigation of the response of a soap-film to slow boundary
deformation shows that rapid topological jumps can occur here also. The jump of a Mobius-strip soap film from
one-sided to two-sided topology provides an intriguing illustration of what is involved in such transitions.
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