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We study the random interelectrode dusty-like media in low energy nanosecond vacuum discharges. These complex plasma ensembles of high power density (cold micrograins with possible small fraction of hot microplasmas) are generated by an intense energy deposition into the cold solid density, low volume erosion dusty “target“ collected specially in interelectrode space (clusters, grains, microparticles of different size from anode material). Hard x-ray emission efficiency, generation of energetic ions (~1 MeV) and neutrons, trapping and release of fast ions and/or x-rays, laser-like behavior and self-organization effects are the subjects of our study [1]. The neutrons from collisional DD microfusion, as well as modeling of some interstellar nuclear burning (like oxygen "burning") due to microexplosive nucleosynthesis are discussed. The value of neutron yield from DD fusion in interelectrode space is variable and amounts to ~ 105-107/4(  per shot under  ~ 1 J of total energy deposited to create all discharge processes [1]. In a result of trapping of the all created fast deuterium ions inside of interelectrode complex plasma ensembles, the neutrons yields may be two order of magnitude higher than for recent experiments on fusion driven by Coulomb explosion of laser irradiated deuterium clusters [2].

Partial x-ray trapping by ensembles as well as random laser behaviour of potentially amplifying media of plasmas "dust" are considered. Last scheme with non-resonant feedback by energy have been suggested much earlier by Letokhov [3], and assumes partial “random walk” of photons inside of x-ray “ball” due to multiple scattering and reflecting in disordered media of cold and hot "grains" of any sizes. When the volume gain overcomes the surface losses, hard x-ray burst may take place. Another specifics of particular complex ensembles like manifestation of well defined self-organisation, accompanied by absence of generated hard x-rays release, is analysed also. Correspondent pulsating regimes of x-rays and neutron yields, radiation pressure effects, implications of Casimir –like forces, the possible role of fluctuations of vacuum [4] as well as related values of Pointing vector are discussed also. 
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