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The results of computational and theoretical studies of the effect of pressure increase during the propagation of a shock wave through a system of flat layers of matter in the context of practical application to the problems of inertial confinement fusion and the equation of state of matter are presented. The main attention is paid to the generation of a powerful shock wave due to the action of a high-powerful laser pulse with an intensity of about 1014 W/cm2 on a multilayer under experimental conditions [1]. An analytical model has been developed for calculating the thermodynamic parameters of a substance behind the front of a shock wave passing through the contact discontinuity of two media and propagating from a substance with a lower density into a substance with a higher density [2]. The effect of a vacuum gap separating a layer of low-density matter and a layer of dense matter on the thermodynamic parameters of a shock wave in a dense substance is studied. Analysis of the results of numerical calculations showed that in the case when the incident wave is stationary, the presence of a gap has a negative effect - a decrease in the degree of pressure increase in the transmitted wave is observed compared to the case where there is no gap. In the case when the incident wave is laser-induced, the vacuum gap is able to increase the degree of pressure increase in the shock wave, and the gap has the maximum amplifying effect when, in a time equal to the duration of the laser pulse, the shock wave has time to reach the surface of the denser component of the target. For example, when pressure is transferred to aluminum, such an increase can reach 1.8 times. The research results are compared with experimental data [1]. The established dependences of the degree of increase in the pressure of the shock wave passing into the layer of dense matter on the gap width and on the duration of the laser pulse can be used to select and optimize the parameters of experiments on the generation of powerful shock waves.
The work was carried out in the interests of the scientific program in the direction of "Physics of high energy densities".
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