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Interaction between plasma fluxes and geomagnetic field in the topside ionosphere and inner 

magnetosphere remains the key issue in the problem of solar-terrestrial interactions. The processes 

above are studied using active rocket experiments with explosive-type plasma generators with 

further analysis in the numerical experiments. 

A number of works have simulated the Al plasma jet dynamics in the ionosphere with only 

qualitative coincidence with evidence on the geomagnetic field perturbation. The last have been 

obtained at the late phase of plasma entity evolution. 

The efficiency of MHD models depends on the correct setup of the injection scenario, which, in 

turn, is determined from the inverse problem solution. In the inverse problem, we define initial 

plasma parameters from the evidence in optical channels[1,2]. 

We present the results of the 3D MHD simulation of the high-speed Al plasma jet interaction 

with a geomagnetic field. We use the injection scenario elaborated in our previous work. The results 

show geomagnetic field depression, excitation of Alfven waves, jet deceleration, and motion 

induction in the ambient plasma. We present the encouraging comparison of simulated results with 

ion density and magnetic field measurements in the North Star-II experiment. 

The results are compared with an elongated simulation of jet expansion into the rarefied medium 

without a magnetic field [3]. 
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