Zonal field generation in ELMy H-mode discharges
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While pedestal plasma density, temperature and flow profiles have been extensively studied, the
behavior of the edge current is less well known. MAST MSE measurements show that toroidal
current j, is not affected by the occurrence of a type-1 ELM. The DIII-D LIBEAM diagnostics
indicate a rapid decay of the edge toroidal current J, within ~5% of the ELM cycle and a slow
recovery/increase of current throughout the remainder of the cycle.
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the bootstrap current. It is clear that the neoclassical
calculation predicts less edge current than the total current
calculated from Ampere’s law. The peak of total radial
current profile is shifted inward relative to that of bootstrap
current Jp. The current diffusion time after an ELM event
can be estimated using a cylindrical geometry with a shell
current model of thickness Aj: 11/r~2.39x10%a2 T2(Ay(rw-a)
1a®)/InA. For Aja~2%, (rw-a)/a~20%, TR = ~5.85 with
Te=4.5keV, and 1 r""" P~74ms-0.707s depending on
pedestal Te.
The theory of zonal magentic field generation due to an
ELM event can be validated by measuring pedestal

toroidal/parallel current profiles of H-modes using Li-BEAM and MSE, which will test the
pedestal inductive current model vs neoclassical bootstrap current model.
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