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Correction method for pulse energy density of compression plasma flows

Qu Miao?,  Yan Sha?
(1. China Institute of Nuclear Industry Strategy, Beijing 100048, China;
2. Institute of Heavy lon Physics, Peking University, Beijing 100871, China)

Abstract: The problems of energy density diagnosis of compression plasma flows are introduced in this paper.
Based on the energy dissipation analysis and the heat conduction calculation model, aiming at the errors caused by
vaporization, an energy density correction method based on measured mass loss is proposed, and the input energies
required to lose the same mass are deduced through the finite element calculation of surface receding. The energy
density correction is evaluated, and the corrected energy density obtained by this method is in good agreement with the
experimental results. However, to obtain more accurate energy density, it is necessary to correct the energy density for
shielded plasma and recoil stress wave or develop a more accurate energy density diagnosis method.

Key words:  compression plasma flow, pulse energy density diagnosis, pulse energy density correction, mass
loss, finite element method
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Fig. 1 Compact magnetoplasma compressor and compression plasma flow
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Fig.2 Surface morphology of tungsten under CPF single pulse s
irradiation with nominal energy density of 0.3 MJ/m? Fig. 3 Variation of surface temperature with time under different
(pulse width 0.1 ms) pulse energy densities (pulse width 0.1 ms) calculated by Comsol
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Fig. 4 Schematic diagram of energy input and dissipation Fig. 5 Schematic diagram of energy input and dissipation
without boiling and ablation with vaporization or ablation
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Fig. 6 Energy density correction method for vaporization process
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Fig. 7 Temperature dependence of thermal Fig. 8 Time dependence of temperature distribution in depth direction
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Fig. 12 Schematic diagram of result evaluation of energy density correction
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