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Discharges in high-velocity gas flows have been actively studied over the past decades in plasma aerodynamics [1, 2]. Modern research is determined by the requirement to determine the specific mechanism of the discharge plasma influence on high-speed flows. The dynamics of the radiation of nanosecond surface sliding discharge [3] and combined volume discharge [2]  in structured supersonic air flows with Mach numbers of 1.16-1.70 is experimentally studied. Discharges with a duration of ~500 ns were initiated in the discharge chamber of a shock tube [2, 3]. The discharge radiation was analyzed on the base of registration with a nanosecond resolution by a K011 BIFO ICCD camera [2, 3]. The current and emission spectrum of the discharge were also recorded.
It has been experimentally shown that in inhomogeneous gas flows with shock waves, the dynamics of discharge radiation is affected by the structure of the density distribution in the discharge region. Figure 1 shows a nine-frame image of the glow of a surface sliding discharge in a flow with an oblique shock wave, which shows a nonmonotonic change in the discharge radiation intensity with a total duration of more than 4 μs. Due to the spatial inhomogeneity of the energy input, shock-wave configurations are formed that interact with the gas-discharge plasma [2, 3]. As a result, the flow structure in the channel changes within 100 μs.  
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Fig. 1. Nine-frame image of a surface sliding discharge in a flow with an oblique shock wave. The flow Mach number is 1.58, the density is 0.06 kg/m3. The time is indicated on the frames in nanoseconds.
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