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ABSTRACT 
In the last decades there has been overwhelming evidence that vorticity tends to localize to form coherent 
structures, such as vortex filaments and tangles in both classical and quantum fluids. The problem of 
quantifying structural complexity of vortex tangles and possibly relating this complexity to energy 
transfers is therefore quite important for fundamental research and applications. In the case of vortex 
tangles structural complexity methods have proven to be useful to investigate and establish new relations 
between energy, helicity and complexity [1]. In recent years this approach has received further impetus 
with the introduction of adapted knot polynomials, such as HOMFLYPT, as new invariants of ideal fluid 
mechanics [2]. 
Here, by reviewing these later developments, we apply the new findings to the vortex cascade process 
studied by the laboratory experiments of Kleckner & Irvine (2013) on the production and decay of vortex 
knots and links in water. Under certain symplifying assumptions we find [3] that the vortex cascade can 
be detected by a unique, monotonically decreasing sequence of HOMFLYPT numerical values. By 
comparative analysis with other knot polynomials we show that HOMFLYPT is not only the best 
quantifier of topological complexity, but for dissipative systems its values may provide robust markers to 
identify reconnections, topological transitions and associated energy transfers in more general situations. 
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