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Inductive current drive experiments on a translated field-reversed configuration plasma
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A field-reversed configuration (FRC) is a compact toroid mostly with poloidal magnetic field. Because of its

simply-connected configuration, the FRC can be translated axially along a gradient of external magnetic field and trapped in a

confinement region with quasi-static external magnetic field. On the FAT facility, a toroidal current drive by a center solenoid (CS)

on the translated Spherical torus (ST) -like FRC has been proposed. The CS is installed in a quasi-spherical confinement region. The

theta-pinch FRC translates into the torus region with the translation velocity in a range of Alfven velocity. Therefore, it experiences a

topological transition of magnetic configuration from a simply-connected to a torus structure during the translation. In this

experiments, poloidal current can be driven through a center conductor on both theta-pinch and translated FRCs. The initial result of

translation and inductive current drive onto the translated FRC will be reported.
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Figurel. FRC Amplifucation via Translation (FAT) .
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Figure 2. Schematic view of the center solenoid.

Table 1. Specification of the center solenoid.

Outside Length [mm]
diameter | Thickness [mm] - Turn b
[mm] Solenoid

shell 60.5 0.3 — 2100 —
CFRP-out| 58.9 1.6 — 2240 —
CS-out 55.0 3.0 1000 2300 45
CS-in 45.0 3.0 1000 2500 45
CFRP-in 37.8 1.6 — 2600 —
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Figure 3. Time evolution of separatrix radius (case2).
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Figure 4. Elongation of FRC.
(Is: separatrix length, rs: separatrix radius)
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