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ABSTRACT

In this talk we review some fundamental results of topological fluid mechanics and present new results on the energy of magnetic knots and links. For this we first recall elementary notions of knot theory and introduce standard embeddings in ideal magnetohydrodynamics. Interpretation of magnetic helicity, a fundamental invariant of ideal fluid mechanics, in terms of linking numbers is discussed, with emphasis on the work by Moffatt and Ricca [1] on the decomposition of the Calugareanu-White invariant in writhe and twist components. By using standard energy relaxation methods developed by Arnold and Moffatt and Freedman & He’s notion of average crossing number, we show [2] how topology determines lower bounds on the energy of knots and links, and present new rigorous analytical results on the relationship between minimum crossing numbers and spectra of energy groundstates of knots and links. These results may find useful applications in developing new measures of structural complexity [3, 4] for visiometric diagnostics of advanced computational fluid dynamics, and provide further ground to establish a mathematical foundation for a classification of physical knots and links based on a one-to-one correspondence between energy and topology.
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