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1.1 Force-free model

B = pBϕ +∇× pAϕ. (1)

For the quadrupole, we have
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so
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Note that

dθP2(cos θ) = r−1 P 1
2 (cos θ). (4)

Jϕ = DrBθ − dθBr = r−5(−9 cos θ sin θ) (5)

Jϕ = −(D2
r +D2

θ)Aϕ. (6)

For Aϕ = r−2 sin θ, we have

Jϕ = −(D2
r +D2

θ)Aϕ. (7)

and then
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