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Helical (stellarator-like) equilibria can occur in the core of nominally axisymmetric tokamak and RFP plasmas,
including the “snake” in JET [1], planned hybrid-scenario plasmas in ITER [2], and the “single-helical-axis”
(SHAx) state in RFX-mod [3]. Here we report for the first time the emergence of the SHAx state in MST, and
we report the first direct measurement of the internal magnetic field evolution associated with such a helical
equilibrium [4]. Both the probability of the SHAx state’s emergence and its duration increase strongly with
Ip in MST and RFX-mod, but the required Ip in MST is lower than in RFX-mod. However, due to differences
in other plasmas parameters as well, the two devices share a common range of the dimensionless Lundquist
number, thus better unifying the results. This state is still not entirely understood [5], but recent theoretical
work analogizing the helical structure to a coherent turbulent vortex predicts that the structure’s ability to
sustain itself increases as Ipˆ2 [6].

[1] A. Weller et al., Phys. Rev. Lett. 59, 2303 (1987).
[2] W.A. Cooper et al., Plasma Phys. Controlled Fusion 53, 024002 (2011).
[3] R. Lorenzini et al., Nature Phys. 5, 570 (2009).
[4] W.F. Bergerson et al., Phys. Rev. Lett. 107, 255001 (2011).
[5] S. Cappello et al. Nucl. Fusion 51, 103012 (2011).
[6] J.-H. Kim and P.W. Terry, paper to be submitted.

Country or International Organization of Primary Author
USA

Primary author: Mr CHAPMAN, Brett (USA)

Co-authors: MOMO, B. (Consorzio RFX); TERRANOVA, D. (Consorzio RFX); DEN HARTOG, D.J. (UW-Madi-
son); BROWER, D.L. (UCLA); MARTINES, E. (Consorzio RFX); PARKE, E. (UW-Madison); AURIEMMA, F. (Con-
sorzio RFX); KIM, J.-H. (UW-Madison); REUSCH, J.A. (UW-Madison); SARFF, J.S. (UW-Madison); MCCOLLAM,
K.J. (UW-Madison); LIN, L. (UCLA); NORNBERG, M. (UW-Madison); PUIATTI, M. (Consorzio RFX); SPOLAORE,
M. (Consorzio RFX); FRANZ, P. (Consorzio RFX); INNOCENTE, P. (Consorzio RFX); PIOVESAN, P. (Consorzio
RFX); ZANCA, P. (Consorzio RFX); TERRY, P.W. (UW-Madison); LORENZINI, R. (Consorzio RFX); CAPPELLO,
S. (Consorzio RFX); KUMAR, S.T.A. (UW-Madison); BERGERSON, W.F. (UCLA); DING, W.X. (UCLA)

Presenter: Mr CHAPMAN, Brett (USA)

Session Classification: Poster: P6

Track Classification: EXS - Magnetic Confinement Experiments: Stability


