








Fig. S2. (A) A 3D rendering of the trefoil knot hydrofoil used in experiment. (B) A 3D rendering of the link rings hydrofoil used in experiment. (C) The
hydrofoil cross-section used in both the trefoil knot and linked rings with the following specifications: a chord of Ch= 22:5 mm, a leading edge thickness of
t1 = 3:75 mm, a trailing edge thickness of t2 =0:225 mm, and a bend of θ= 15°.

Fig. S3. (A) A diagram of a reconnection event occurring at a “crossing” for a nearly planar pair of linked rings. The helicity has an apparent change of 1Γ2

because an in-plane crossing is eliminated. (B) A reconnection event that occurs between antiparallel segments does not change the crossing number and so it
conserves helicity.

Fig. S4. A helistogram for a GPE trefoil knot with r = 36ξ, shown along with renderings of the density iso-surfaces at the same simulation time. Unlike in the
experiments, the perfect symmetry of the simulation causes all three reconnections to happen simultaneously, transferring nearly all of the helicity from
knotting to coiling in a single event.
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Movie S1. The construction of a helistogram for a helical ring with n= 6 windings. The smoothed path corresponding to each cutoff wavelength is shown
(Left) along with the complete helistogram (Right). The cutoff of the current smoothing is indicated with the red dashed line; for cutoff values below the
wavelength L=n (dashed gold line), the path is unaffected by the smoothing; however, once the cutoff value approaches L=n, the helix is rapidly smoothed
down to a ring of zero helicity.

Movie S1

Movie S2. A video showing the helistograms (Right) for a collection of different helically wound rings (Left) with progressively smaller winding numbers, n,
but with constant radii and helical amplitude. As the pitch of the helices increases, the helicity of the path becomes localized at progressively larger scales while
diminishing in overall magnitude.

Movie S2

Movie S3. A volumetric image of a pair of linked vortices (Left), along with the total helicity (Upper Right) and helistogram (Lower Right) as a function of
time. The initially linked vortices go through two reconnections to form a pair of unlinked rings, which results in the formation of large-scale helices with
approximately the same amount of helicity as the initial linking. The volumetric data were recorded at 169.4 volumes per second, and is played back at 15
frames per second, except near the reconnection events where the playback is slowed to 3 frames per second. In frames for which the vortices could be
successfully tracked, they are highlighted in blue and orange (corresponding to the first and second identified vortex loop).

Movie S3
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Movie S4. A volumetric image and helistogram for a vortex that is initially a trefoil knot, displayed as in Movie S3. The trefoil knot goes through three
reconnections to become a pair of unlinked rings, although it is only possible to track it through the first two reconnections.

Movie S4

Movie S5. The density isosurface and helistogram for a Gross–Pitaevskii simulated trefoil vortex knot with mean radius r = 36ξ. The final topology (two
unlinked rings) is the same as the viscous fluid trefoil vortex knot, although all three reconnections happen simultaneously due to the perfect symmetry of the
simulation.

Movie S5

Scheeler et al. www.pnas.org/cgi/content/short/1407232111 6 of 7

http://movie-usa.glencoesoftware.com/video/10.1073/pnas.1407232111/video-3
http://movie-usa.glencoesoftware.com/video/10.1073/pnas.1407232111/video-4
http://movie-usa.glencoesoftware.com/video/10.1073/pnas.1407232111/video-5
www.pnas.org/cgi/content/short/1407232111


Movie S6. A Biot–Savart simulation of a helical vortex ring leap-frogging a perfectly circular ring. A rendering of the 3D vortex paths is shown, along with the
helicity and length as a function of time. The stretching and compressing experienced by the helical ring causes its helicity to vary dramatically.

Movie S6

Scheeler et al. www.pnas.org/cgi/content/short/1407232111 7 of 7

http://movie-usa.glencoesoftware.com/video/10.1073/pnas.1407232111/video-6
www.pnas.org/cgi/content/short/1407232111

