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FIG. 1. (Enhanced online) Knotted bead-spring polymer: Starting configuration with N=16 384 beads; after six reduction steps (N=265); final configuration
after 15 iterations (N=8) with the knotted (trefoil) region circled in red; and magnified (Ref. 4).
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Visualizing topological properties is a particularly chal-
lenging task. Although algorithms can usually determine if a
loop contains a knot, finding its exact location is difficult
(and not necessarily well defined).'”

Here, we apply a reduction method by Koniaris and
Muthukumar,” which was originally proposed to simplify
polymers before calculating knot invariants. We start with
one end and consider consecutive triangles formed by three
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adjacent monomers. If the triangle is not crossed by any of
the remaining bonds, the particle in the middle is removed.
Going back and forth between both ends we proceed until
the configuration cannot be reduced any further (see Fig. 1).

Although the method is not perfect (sometimes entangled,
but unknotted regions remain), it provides us with a valuable
impression on the typical number of knots, their respective
location and sizes.'
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