Magnetic reconstruction and fast camera images of MAST plasma start-up 
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In a Spherical Tokamak (ST) the central solenoid coil can store only a small inductive flux and in a future D-T ST there is no space for an effective shield. Experiments on MAST have obtained the start-up of the discharge without a central solenoid, using the flux created by the external poloidal field (PF) coils, which simultaneously maintain the plasma in equilibrium.

MAST uses routinely the Merging/Compression method (M/C), whereby two initial plasma rings, inductively formed around the P3 in-vessel coils, are merged producing up to Ip=0.45 MA. Observation of visible light by a fast camera and equilibrium reconstruction from magnetic measurements confirm this scenario, as shown in Fig.1 (the barrel deformation of the wide-angle camera has been applied to the shape of the magnetic reconstruction).
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Fig. 1. Magnetic reconstruction (blue lines) superposed on fast camera image for M/C start-up.

More recently the Double Null Merging technique (DNM) has been attempted, where two plasmoids are formed in low-order nulls between two couples of PF coils, and then are forced to merge increasing the vertical field and by their mutual attraction. Plasma currents up to Ip=0.35 MA are obtained, but observations of visible light and magnetic reconstruction seem to indicate that a secondary break-down happens on the midplane, as shown in Fig. 2. Variants of this scheme are proposed, to assist the merging process.  
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Fig. 2. Magnetic reconstruction superposed to fast camera image for DNM start-up.

