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The experimental and numerical study of the interaction of powerful X-ray pulses with planar targets of different type including low-density (~10 mg/cm3) materials was carried out on the “Angara-5-1” facility. This investigation was initiated with the aim to study the generation and propagation of shock and heat waves in the volume-structured media exposed to extreme-energy load. 

Z-pinch discharge with multiwire cylindrical liner was used as a powerful X-ray source in these experiments. The maximum current of 6 MA (at the maximum voltage of 1.5 MV) was obtained in 90 ns-duration pulse providing powerful X-ray pulses. The optical and X-ray diagnostic tools were developed and successfully used to study the processes of energy absorption and transfer inside low-density volume-structured samples and solid-density foils irradiated by the X-ray flux. The parameters of X-ray source were carefully measured with spatial and temporal resolution.

The main results are as follows:

· it was shown that under the real experimental conditions the power flux on the irradiated target surface was ~1012 W/cm2 (X-ray pulse duration – 10-15 ns, quanta energy – 150-1800 eV);

· developed set of diagnostic tools allowed to obtain the preliminary data on the process of powerful X-ray flux interaction with various targets; 

· dense low-temperature plasma was observed nearby the target surface 20-30 ns before the driving X-ray pulse;

· the possibility to increase the dynamical contrast ratio of X-ray pulse irradiating the target was demonstrated by use the protective mylar films (1-3 (m thick). The power flux density on the irradiated target surface is two-three times less in this case; 

· plasma temperature on the irradiated target rear side was estimated to be in the range of 7-12 eV; 

· preliminary 1-D hydrodynamic numerical simulations were conducted. Comparison of the experimental and calculated data shows reasonable quality of the physical model used in the simulations. 
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