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Analytical expressions for filament shapes

In the following we give the analytical expressions for the integrals that appear in the planar solutions for the
two-filament shapes (10-13) in the main text, along with (9). We will refer to incomplete elliptic integrals of the first
and second kind according to the following definition [1]
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and for the complete elliptic integrals
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For the sum of two integrals with identical integrands, we use the shortcut∫ b
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A. Solution (i)

Solution (i) (shown in Fig. 2a in the main text) is characterised by an inflection point in filament 1. The shapes are
determined by equations (10,11). The angle of filament 1 runs from 0 to a maximum φM and back to the end value
φE . The angle of filament 2 runs monotonously from 0 to φE . The shape of filament 1 is determined by the solution
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of Eq. (10)√
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and that of filament 2 by the solution of Eq. (11)√
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B. Solution (ii)

Solution (ii) (Fig. 2b in the main text), described by equations (12,13), has a loop in filament 1. The angle of
filament 1 decreases monotonously from π to φE while the angle of filament 2 increases monotonously from 0 to φE .
The shape of filament 1 is determined by the solution of Eq. (12)√
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and the shape of filament 2 by the solution of Eq. (13)√
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