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Modification of divertor heat and particle flux profiles with 3-D fields in NSTX
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Externally imposed non-axisymmetric magnetic perturbations produce multiple local peaks and valleys in the divertor heat
and particle flux profiles [1] in NBI-heated plasmas in the National Spherical Torus Experiment (NSTX) with B; = 0.4T, I,
= 800kA, 3; ~10%. The addition of 3-D fields causes pronounced lobes to form near the separatrix X-point, which leads
to the “strike point splitting” [2, 3] and flux striations observed in experiments. ITER may rely on 3-D resonant magnetic
perturbation (RMP) fields for ELM suppression, and non-axisymmetric heat and particle deposition and an increase of peak
values could pose additional engineering constraints. In NSTX, the radial location and spacing of the divertor striations
produced by 3-D fields are reproduced well using vacuum field tracing of the superposition of vacuum 3-D fields and 2-D
equilibrium fields [1]. The applied n=3 fields can also trigger ELMs [4]. The ELM heat flux profiles (measured with a new
fast IR camera [5]) appear to be phase locked to the n=3 field structure, as also reported in DIII-D experiments [3]. The
inclusion of the response of the plasma inside the separatrix (calculated with IPEC [6]) as the base equilibrium for field line
tracing did not alter the computed structure of striations significantly compared to the vacuum modeling. This suggests
that vacuum field line tracing alone may predict the effect of 3-D fields on divertor profiles even in rapidly rotating, high-5
plasmas. This work was supported in part by US DOE, DE-AC05-000R22725 and DE-AC02-09CH11466.
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