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Tangled quantum vortices. Each vortex line is shaded in a different color, and
may be knotted or linked with the others. Credit: School of Physics / University
of Bristol

New research, using computer models of wave chaos, has shown that
three-dimensional tangled vortex filaments can in fact be knotted in
many highly complex ways.

The computer experiments, by academics at the University of Bristol,
give rise to a huge variety of different knots, realising many that have
been tabulated by pure mathematicians working in the field of knot
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theory.

Waves surround us all the time: sound waves in the noise around us, light
waves enabling us to see, and according to quantum mechanics, all
matter has a wave nature. Most of these waves, however, do not
resemble the regular train of waves at the shore of the ocean—the
pattern is much more chaotic. Most significantly, the whirls and eddies
form lines in space called vortices. Along these lines, the wave intensity
is zero, and natural wave fields - light, sound and quantum matter - are
filled with a dense tangle of these null filaments.

Mark Dennis, Professor of Theoretical Physics in the School of Physics,
said: "Although the computer models were framed in the language of
quantum waves, these results are expected to be completely general,
suggesting a new understanding of the complexity of the three-
dimensional optical and acoustic landscapes that surround us every day."

More than 40 years ago, Bristol physicians Professor Sir Michael Berry
and Professor John Nye discovered vortices were originally understood
to be a crucial part of wave phenomena.

This work is part of the Scientific Properties of Complex Knots
(SPOCK) project, a collaboration between the Universities of Bristol
and Durham. The aim of the project is to create new computational tools
and mathematical techniques for the analysis, synthesis and exploitation
of knotted structures in a wide range of complex physical phenomena.

The research, funded by the Leverhulme Trust, is published today in 
Nature Communications.

  More information: 'Vortex knots in tangled quantum eigenfunctions'
by Alexander J Taylor and Mark R Dennis, Nature Communications,
2016. www.nature.com/ncomms/2016/160 … ull/ncomms12346.html
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https://phys.org/tags/waves/
https://phys.org/tags/light+waves/
https://phys.org/tags/light+waves/
http://www.nature.com/ncomms/2016/160729/ncomms12346/full/ncomms12346.html
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