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Abstract: Magnetic helicity is a topological invariant of ideal magnetohydrodynamics that can be extended to 

the two-fluid model. When resistivity is considered, it decays by diffusion, just like the magnetic field, but is 

preserved under reconnection processes, which allowed to formulate a relaxation model for the Reversed Field 

Pinch [1], where it plays the role of a constriction when minimizing the magnetic field energy to achieve 

equilibrium in an axisymmetric device. The purpose of this work is to establish the contributions that are 

provided by the twist and writhe in non-axisymmetric cases, as those which occur in flux tubes in solar 

phenomena [2], and basic plasma physics experiments [3], paying special attention to magnetic fields in 

stellarators and internal kinks in tokamaks [4] as well as in  reversed field pinches [5].
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𝑩 = ∇Ψ × ∇𝜁 + ∇Φ × ∇𝜒
𝑨 = Ψ∇𝜁 + Φ∇𝜒 + ∇𝜉

Simplest case of a helix
𝑥 = 𝑎 cos𝜔𝑡, 𝑦 = 𝑎 sin𝜔𝑡, 𝑧 = ℎ𝜔𝑡
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−𝑎 sin𝜔𝑡ො𝒆𝑥 + 𝑎 cos𝜔𝑡 ො𝒆𝑦 + ℎො𝒆𝑧

ො𝒆2 = − 𝑎 cos𝜔𝑡ො𝒆𝑥 + 𝑎 sin𝜔𝑡 ො𝒆𝑦
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ℎ sin𝜔𝑡ො𝒆𝑥 − ℎ cos𝜔𝑡 ො𝒆𝑦 + 𝑎ො𝒆𝑧
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New cylindrical system (𝜌, 𝜒, 𝜁)
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Twisted Torus

𝑥 = [1 + 𝜀 cos𝜔𝑡 + ℎ cos𝑁𝜑] cos𝜑
y = 1 + 𝜀 cos𝜔𝑡 + ℎ cos𝑁𝜑 sin𝜑

𝑧 = 𝜀 sin𝜔𝑡 + ℎ sin𝑁𝜑

N=2 N=3 N=4 N=5


