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Flux Rope Twist

• Flux rope commonly defined as having a coherent bundle of field lines that completes 
one full turn about its axis – a winding number of 1.

• Difficult to compute unless cylindrical symmetry is assumed.
• In practice, approximated by geometry-independent Tw (Berger & Prior, 2006):

• This measures how two infinitesimally close field lines wind about each other.
• Able to be computed quickly and easily.
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Flux Rope Twist

• However, if the axis is known the winding number can be computed (Berger & Prior, 
2006; Liu et al., 2016)
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Single Field Line Testing

• Defined an axis with length 𝑠 = 0, 𝜋 .
• Axis coordinates taken as: 0, cos 𝑠 , sin 𝑠 .
• ‘Field line’ described by helical equation: cos 2𝑁𝑠 + sin 2𝑁𝑠 .
• Where N is the winding number.
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Single Field Line Testing
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Idealised Flux Rope Testing

• Approximately uniformly twisted flux rope from Vandas and Romashets (2017).
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Dependency on Axis Location
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Distribution Investigation
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Geometric Effects
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Summary and Future Work

• Implemented a method for computing the winding number of a flux rope.

• Tested against a single ‘field line’ and an idealised flux rope.

• Showed the importance of selecting the correct axis location.

• Future work
• Test against more idealised and real data-driven flux ropes.
• Further examine the effects of non-cylindrical symmetry as in Liu et al. (2016).
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