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Abstract. Several properties of axisymmetric plasma equilibria withtoroidal-current reversal
(TCR) are discussed, using some unifying concepts from catastrophe theory [1]. Namely, those of
structural stability of functions near critical points, singularity unfolding by small perturbations, and
model parameter-space division by bifurcation sets are found to be of particular usefulness. Mag-
netic configurations displaying, simultaneously, TCR and nested flux surfaces are thence shown
to be necessarily degenerate and structurally unstable, meaning that they are easily transformed
into non-nested ones by small perturbations in the model parameter set. This should lead to a new
paradigm when discussing TCR equilibria, as most of presentknowledge relies mainly on the prop-
erties of nested solutions [2, 3, 4]. It is thus expected to favor the study of the broader class of
non-nested configurations, which has recently attracted a considerable discussion in the fusion com-
munity [5, 6, 7]. In addition, it is also shown how TCR imposessome constraints on plasma profiles,
and how these may be dealt with computationally while keeping the ability to manipulate the shape
of the inner island system.
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