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Magnetic field structure measurement in super sonic/Alfénic velocity collisional merging process of magnetized

plasmoids
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Abstract: In a Field-Reversed Configuration (FRC) generated by collisional merging of plasmoids in the FAT-CM device, the relative

velocity at the impact exceeds the ion sound and Alfvén velocities. Therefore, the FRC experiences “shock heating” due to the excited

shock wave during and after collisional merging. In this work, an internal magnetic probe array was developed to measure the radial

distribution of three-components of magnetic field across the cross-section of the device. This realizes direct measurement of the

internal magnetic field structure and its time evolution in the vicinity of the collision surface. The observed magnetic structure has been

compared with the electron density and bremsstrahlung profile.
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Figure 1. Schematic diagram of FAT-CM and axial profile of the external guide magnetic field.
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Figure 2. Typical time evolutions of line-integrated

electron density at mid-plane.
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Figure 4. Position-shifted B: radial profile of collisional
merging FRC at a quiescent phase (¢ = 80 ps). Hatched

area indicates integration region to evaluate poloidal flux.
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Figure 3. (a) A set of three axes chip inductor axially

arranged on the probe base. (b) Illustration of a cross-

sectional view of the installed probe in the mid-plane of the

FAT-CM device.
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