Physics optimization for a new UW-Madison midscale quasi-helically symmetric stellarator
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e Develop a mid-scale quasi-symmetric configuration that can: e Major issue for stellarator reactors e Coil design tools have greatly improved over last decade e Divertors for quasi-symmetric devices must be resilient to e Proxy model for ITG turbulence obtained from 3-wave mode
—Improve turbulent transport via configuration modification e Scaled NCSX: ~27% alpha losses, ARIES-CS: ~5% alpha e Challenge: Move coils further from plasma configuration changes due to finite plasma currents coupling [11]
—Show adequate confinement of energetic particles losses (not including coil ripple) [4] _ Allows more room for divertor ¢ Island divertors (W7-X) and helical divertors (LHD) may not 1
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— Use new coil design tools to maximize coil-plasma distance e New metric for optimization I'. [5] —Reduces energetic particle losses from coil ripple be feasible in QS systems i |w; W W
— Validate divertor concepts for quasisymmetric machines : : <10 200 4 :
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Optimizer Codes can produce configurations with very low EP losses REGCOIL [7] combined with STELLOPT optimizes coil winding o Initial stage: (a) ~ 0.25 m with n. ~ 3 x 10" m=3, 1.25 T with
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