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Strong shock waves are excited in an ionosphere by powerful explosions, earthquakes, eruptions of volcanos [1,2], supersonic and hypersonic objects. These waves interact  with the charged components of plasma and lead to specific effects [3,4]. The essence of the phenomenon consists in formation of area of the high concentration of the charged particles before front of a shock wave at the certain speed [5,6]. This speed is determined by temperature of electronic component and by mass of ions. In the field of front special plasma formation which is high-ionized soliton bunch and an ionic-sound shock wave are formed. The interest in this problem is mainly due to aerospace applications. However, these studies present also an interest for investigation of nonlinear wave processes in the near-space environment (interaction of supersonic and hypersonic objects with ionosphere and space plasma and anomaly influence of a shock wave on the plasma charged components at heights 200–300 km) [3]. Both in laboratory experiments [5,7,8] and theoretical studies [9,10] anomalous phenomena at propagation of strong shock waves in weakly ionized plasma and an effect of anomalous streaming around of supersonic bodies by weakly ionized plasma were discovered. Currently, there is no commonly accepted opinion on mechanisms of these phenomena. In this report a mechanism of nonlinear interaction of strong shock waves with plasma is investigated. 

This universal mechanism is realized as naturally, and in various technical appendices. It exists in a wide range of pressure from the rarefied plasma, for example at research of relaxational instability of shock waves up to many atmospheres at a detonation of explosives. In the report examples of nonlinear plasma interaction at burning and a detonation of combustible gases are presented. The plasma nonlinear model of a gas detonation of mixtures of fuel-oxygen and fuel-air (oxygen-hydrogen, ammonia-oxygen, hydrogen-air, acetylene-air) is considered. The structure of a detonation is determined by ionic structure of products of reaction. In fig.1 maxima of speed of a detonation are connected with presence of ions N4+ (2125 m/s), N3+ (2500 m/s), N2+ (3000 m/s) at products of reaction of a mixture  of ammonia-oxygen.           
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FIGURE 1. Structure of detonation of a mixture of ammonia-oxygen.
It is shown, that forward front of a detonation is an ion-acoustic soliton bunch, and speed of a detonation is determined by phase speed of this bunch.
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