Laboratory experiment on generating a spherical plasma cloud in a dipole magnetic field at the KI-1 facility
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An experiment was conducted on the KI-1 laser-plasma setup involving the expansion of a spherical laser plasma cloud into a dipole magnetic field. The plasma cloud was created by irradiating a spherical polyethylene target with four beams of a pulsed CO2 laser. A dipole-configured magnetic field was generated by a solenoid inside a vacuum chamber. Measurements were conducted using a system of combined magnetic and electric probes, as well as photorecording systems.
As a result, three-dimensional probe measurements of the diamagnetic cavity and plasma flow dynamics were obtained. It was shown that a spatially inhomogeneous diamagnetic cavity forms as the plasma cloud expands in a dipole magnetic field. When the cloud expanded toward the increasing field, the cavity radius was Rb ≈ 7 cm, while when expanding away from the dipole, Rb > 11 cm. The formation of a shock compression layer with increasing plasma density and magnetic field was detected in the direction toward the dipole.
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