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Spherical tokamaks with a plasma center column (ST-PCC) [1] are an alternative to spherical

tokamaks (ST). The main difference between them is that, in the ST-PCC the central rod is

replaced by a plasma column (or screw-pinch) produced by electrodes and external magnetic

fields, and the toroidal current is induced by magnetic relaxation of the unstable screw-pinch

(or PCC). It is well known [3] that magnetic relaxation is required for the distribution of the

current through the plasma, and this is of interest for the formation and sustainment of the

toroidal current. In this work we study different scenarios of magnetic relaxation in ST-PCC.

First, to analyze the fundamental dynamics, current unstable equilibria are produced in force

free isolated toroidal magnetic configurations (spheromaks) [4] using different λ = J ·B/B2

profiles. In these configurations, a very interesting behavior is observed at a later time of the

kink instability. There is a threshold in the slope of the λ profile that separates equilibria where

the magnetic configuration evolves to reach and remain in a state dominated by the presence of

a q = 1 surface, from those that do not. The analysis is then used to explain similar “threshold”

situations observed in the ST-PCC with an initially kink unstable PCC [2], where the PCC and

ST interaction is strong enough to produce magnetic relaxation and the induction of toroidal

currents. These events impact mainly on the time evolution of the amplification factor A (ratio

of the maximum poloidal magnetic flux and the produced by external magnetic fields) and the

growth of non-axisymmetrical modes.
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