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Table 1. Reactions stimulated by SFg release in ionosphere[ .
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Fig. 1. The rocket attitude at release time.
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Fig. 2. The flowchart of the proposed temporal 3D

refined model.
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Fig. 3. (color online) The temporally serial profiles of
electron density after 20 kg SFg release at 300 km.
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Fig. 4. (color online) The temporally serial z-z slices of the electron density evolution after 20 kg SFg release at 300 km.
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Fig. 5. (color online) The temporally serial 3-D shapes of the electron density after 20 kg SFg release at 300 km.
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Fig. 6. (color online) Ray tracing simulations of radio wave propagation through cloud at 60 s after release.
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Fig. 7. (color online) Ray tracing simulations of radio wave propagation through cloud at 400 s after release.
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Abstract

The traditional simulation model of sulfur hexafluoride ionosphere release is a simple point-source model and the
simulation precision is not high. The three-dimensional refined simulation model of rocket SFg release is established in
this paper, in which the rocket pose and velocity, gas injection velocity and flow, and wind velocity are all taken into
account in the diffusion equation. Meanwhile, the influences of geomagnetic inclination and the field diffusion on artificial
disturbance form are considered in the plasma diffusion equation, and the two-dimensional plasma diffusion equation
is extended to three-dimensional case. The ray tracing method is used to study the influence of ionospheric artificial
disturbance on the short wave propagation path. The research results of the ionosphere kinetics process, ionospheric

uneven body generation mechanism and evolution are of great significance.
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