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• DESC1 is a 3D ideal MHD Stellarator Equilibrium and Optimization code2

• Written in Python+JAX2  enables GPU + Automatic Differentiation 
capability

• Extension underway to handle optimization of coils + surfaces + equilibria
• REGCOIL3 algorithm being implemented as part of the coil capabilities

 

 

• Example helical coilset for QA Equilibrium on a circular toroidal winding 
surface

• Demonstrates low normal field on surface
• Can be extended to include external solenoid

• REGCOIL algorithm implemented in Python+JAX inside of the DESC code suite
• Helical coil cutting algorithms implemented, with capability to optimize chosen coil 

contours so that resulting coils have equal currents 
• Future work:

• Adding filamentary coil optimization capability to DESC
• Implement ability to handle saddle coils
• Using REGCOIL + AD to provide coil objectives for use in stellarator 

optimization
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Accounting For External Fields
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• Total net poloidal current outside plasma 
determined by equilibrium field

• External coils (TF, PF, Planar, etc) may be present 
outside of winding surface - must account for this!

Fig: Equilibrium (red-blue) with representative winding 
surface (grey) with helical coils (black) inside an external 
planar coil set (orange)
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