torflux
The toroidal magnetic flux of any cross-sections on the magnetic surface is constant. This can be used to constrain coil currents to
avoid trival solutions.

[called by: solvers.]

General

To avoid trivial solutions, like when I; — 0 Vi, fg — 0, it is sufficient to constrain the enclosed toroidal flux. If B - n = 0 on the
boundary, then the toroidal flux through any poloidal cross-sectional surfaces is constant. We include an objective function defined as
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where the flux through a poloidal surface, T, produced by cutting the boundary with plane ( = const. is computed using Stokes’
theorem,
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Here dl is on the boundary curve of the poloidal surface and the total magnetic vector potential A is
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The variation of fy resulting from x; is
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First derivatives
We can write Eq. into x,y, z components, (subscript 4 is omitting here)
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Here, we are applying r = Az ex and x’ = 2'ex. More specifically, Az = Tgurf — Teou and o’ = da/dt.
The first derivatives can be calculated as
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https://github.com/PrincetonUniversity/FOCUS/blob/develop/torflux
https://princetonuniversity.github.io/FOCUS/solvers.pdf
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