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The results of experiments on the interaction of high-energy plasma flow with pulsed 

gas jet are presented. The data obtained can be of interest for solving such problems as gas 

protection of the ITER divertor and laboratory simulation of stellar jets penetrating the 

intergalactic gas. The plasma flow with a velocity of (4÷6)×107 cm/s and energy content of 

≤ 40 kJ was produced by the pulsed electrodynamic coaxial plasma gun at MKT (TRINITI) 

facility. Hydrogen, nitrogen, and neon were used as plasma-forming gases. The ion density of 

the plasma flow was (2÷4)×1015cm-3. A supersonic gas jet of nitrogen or neon was formed by 

using a flat Laval nozzle. The maximum density in the gas jet reached 1017cm-3 with a jet 

thickness of  ≈5 cm and a width of  ≈15 cm. 

The interaction dynamics of the plasma flow and the gas jet in soft x-ray range was 

recorded through pinholes on a four-frame MCP camera. Measurements provided by a set of 

photodiodes covered by different filters showed that soft X-ray (photon energies ≤ 0.4 keV) 

pulses with a duration of 10-15 μs were generated in the collision zone. Experimental data 

obtained with the help of the diodes allowed us to determine the temporal evolution of the 

plasma electron temperature by the absorbing foils method. Soft X-ray spectroscopy was 

applied to estimate the plasma electron temperature also. A survey transmission grating 

spectrometer with a grating period of 500 nm was used for recording emission spectra in the 

range 1-70 nm with a spatial and temporal resolution. Observed intensities of spectral lines 

were compared with the results of detailed kinetic calculations performed in a steady-state 

approximation to determine the plasma electron temperature.  

We will represent and discuss the experimental results concerning the electron 

temperature of a plasma formed during the interaction of the plasma stream with the gas jet, 

as well as the energy and spectral composition of the radiation emitted from the interaction 

region. An extensive database was obtained by changing the density and speed of the plasma 

flow and the colliding objects’ chemical composition. 
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