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In this paper, motivated by the development of a compact source of high-power X-ray radiation [1-4], the results of an experimental study of the interaction of two counter high-energy plasma flows with a gas target are presented. A supersonic nitrogen/neon gas jet was formed using a flat Laval nozzle. The maximum particle density in the jet with a thickness of ≈ 4 cm and a width of ≈ 10 cm reached 4×1017cm-3. Plasma flows with velocities (4÷6) × 107 cm/s, ion density (2÷4) × 1015cm-3 and an energy content of up to 100 kJ were created by electrodynamic coaxial accelerators with pulsed gas injection – hydrogen, nitrogen and neon.
Varying the chemical composition of interacting objects allowed us to obtain a wide range of experimental data. The report focuses on determining the parameters of the plasma formed by the interaction of powerful plasma streams with a gas jet, as well as measuring the energy and spectral characteristics of X-ray radiation generated by this plasma.
The interaction dynamics of the plasma flows with a gas jet was recorded using a multi-frame X-ray MCP camera equipped with pinholes. The power and energy of radiation generated in the interaction zone of plasma flows with a gas target were measured by X-ray photodiodes. The time course of the electron temperature of the plasma formed during the plasma flows interaction with the jet was determined by the filter method. A transmission grating spectrograph and an MCP camera was used to register plasma radiation with a spatiotemporal resolution in the spectral range of 1-70 nm. The observed line intensities were compared with the results of numerical simulation of the spectra, which also made it possible to estimate the electron temperature of the plasma.
In conclusion, the experimental results obtained during the interaction of oncoming plasma flows of various chemical compositions with a gas target are compared. In particular, it is noted that in experiments with a gas jet and hydrogen plasma streams, the efficiency of converting the energy of the streams into soft X-ray energy turned out to be higher than when using nitrogen and neon plasma streams.
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