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Results of experimental researches of dynamics and radiation of shock-waves and large-scale vortex structures in the atmospheric air are presented. These structures were formed by means of small-sized (external diameter of 30 mm; length of 130 mm) explosive cumulative generators of plasma. Weight of explosive charge was 20…25 g. The charge had the conic or cylindrical cumulative dredging revetted with an aluminium foil in the thickness of 0,3 mm. The plasma jet generated in explosive cumulative process expired in atmospheric air through cylindrical nozzle of Ø10 mm. 

It is shown that after initiation of detonation the complex radiation-gasdynamic processes are realised. These processes include following basic stages.
1. A stage of plasma cumulative jet formation. Speed of a cumulative jet exceeds the doubled detonation speed and the reached brightness temperatures of plasma are within 35000…45000 K.
2. A stage of the efflux of plasma jet from a generator nozzle into atmospheric air. The efflux process is accompanied by shock braking of the jet and transformation of the kinetic energy of plasma in its internal energy. Competing process is the axial and radial expansion of plasma leading to its cooling. However the effective radiating surface of the plasma body quickly increases. As a result in the first 10…20 µs of the efflux, despite falling of brightness temperatures to ~10000 K, integrated on a spectrum capacity of radiation grows. 
Total duration of high-temperature processes of cumulative compression and shock-wave braking makes 20…40 µs. At these stages maximum brightness characteristics and capacity of radiation are reached.
3. A stage formation of long-living vortex structure in the form of a large-scale toroidal plasma vortex in atmospheric air. Dynamic superposition of two movements of extending plasma - cross-section and longitudinal - leads to formation of characteristic mushroom configuration consisting of the central stream, its head part (area of shock braking - «a mushroom hat») and a surrounding plasma veil. High-speed longitudinal movement of the mushroom hat creates rarefaction in its cavity, there is a return movement and eddy motion in the plasma veil. This eddy motion subsequently leads to the formation of a circulating toroidal plasma vortex. This vortex (circulatory) motion involves finely dispersed aluminum droplets, which, being oxidized by oxygen of air, favor a long-term (within ~20 ms) maintenance of the temperature on a relatively high level of ~2500 … 3500 K. The characteristic sizes of a plasma vortex are ~1…2 m. The basic part (> 90%) radiated energy is generated in this, slow, stages of working process.
According to the spent measurements, the full energy exit of radiation of the developed explosive generators has made 500±100 J/sr at peak radiated capacity of ~250…300 kW/sr. Reached values of efficiency of transformation of chemical energy in optical radiation of 4…6 % and specific energy exit of radiations from mass unit explosive - 250…380 J/g are record for explosive radiation sources for today.
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