
A SUMMARY OF USEFUL 2D MAGNETIC FIELDS

Complex potentials: Az(x, y) = Re{F̂ (x+ iy)}
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Axisymmetric fields: B = ∇f ×∇φ
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2p-pole potential fields: fp(r, µ)
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Current ring @ ($, z) = (ρ, 0)
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Force-free equilibria:
Lundqusit field (const.-α)

B = B0[ J0(α$)ẑ + J1(α$)φ̂ ] , ∇×B = αB
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Gold-Hoyle field (const. pitch q = Bφ/$Bz)
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Axisymmetric constant-α field:

B = ∇f ×∇φ+ αf∇φ , Bφ = αf/$

∆∗f = −α2f

2p-pole solutions:

f0 = −(1− µ)αr n0(αr) = (1− µ) cos(αr)
f1 = −(1− µ2)α2r n1(αr)
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Point-source: (Chiu & Hilton, 1977)

f = cos(αµr)− µ cos(αr)

Spheromak: ∇×B = α = 0 , r > a
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, j1(ξ) = 0 = tan ξ − ξ

ξ = 4.49341 , C = − 1
3 sin ξ = 1.46204

α = ξ/a , axis: r0 = 0.61067a


