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Influence of energy transport on magnetic field penetration

in high-density coaxial plasma opening switch

XU Xiang'?, WANG You-nian'*
(1. Department of Physics, Dalian University of Technology ., Dalian 116023, China;
2. State Key Laboratory for Materials Modi fication by Laser, lon and Electron Beams .
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Abstract: Based on the two-dimensional magnetohydrodynamic(MHD) theory, the magnetic field penetration process at the
conduction stage of a high-density, coaxial plasma opening switch (POS) was numerically simulated, and the evolution of the
magnetic field distribution with time was obtained. The influence of the energy transportation on the magnetic field penetration
was studied. It is shown that the magnetic field penetrates into the plasmas rapidly, and the temperature in the shock region in-
creases greatly. The non-uniform distribution of temperature resulted from the compression of the plasma and the Ohmic heating
speeds up the magnetic field penetration significantly. The conduction-time of the POS is 0. 87 ps by the model with the energy
transportation, which is shorter than that of the isothermal model and it agrees well with the experimental result.

Key words: Plasma opening switch;  Magnetohydrodynamics(MHD);  Magnetic field penetration; Energy transporta-

tion



