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Interferometric Electron Density Measurement of an FRC in an Electrically Conductive Chamber
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Abstract: A long-lived FRC produced by merging of two colliding FRCs, achieving ~10 ms, has been demonstrated by the C-2U
facility at Tri Alpha Energy. The FRCs on the C-2 have static plasma with improved confinement, beyond the prediction of the
conventional scaling. Merging of two colliding FRCs is an important technique because the significant ion heating and magnetic flux
buildup are simultaneously achieved. These two phenomena have not been verified including detailed conditions of each FRC in the
formation sections. The FRC translation experiment with an electrically conductive vacuum chamber has been initiated on the FAT
facility to demonstrate merging of two colliding FRCs. The electron density of an FRC on the translation process has been measured
by He-Ne laser interferometer. The observed velocity of the FRC exceeds Alfvén velocity estimated from the measured electron
density.
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Figure 1. Schematic view of the FAT facility and typical magnetic field profile.
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Translation into the confinement section
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Figure 2. An FRC injected from a single CT formation section.
(a) Profile of separatrix radius.
(b) Line-integrated electron density.

The dash line indicates axial position of probe laser light.
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