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It is known that the flow of dense plasma in vacuum can initiate microplasma discharges (MDs) on the surface of a metal sample covered with a thin dielectric film [1]. These discharges result from an electric discharge (breakdown) between the outer surface of the film charged in the plasma flow and the open surface of the metal [2, 3].
The aim of this work was to study experimentally the spatial microstructure of the glow in the optical wavelength range using a high-speed IMACON468 photo recorder in frame mode, and to determine the lifetime of cathode spots during the propagation of a single pulsed MD excited on the surface of VT-1 titanium covered with a thin dielectric film with a thickness of up to 6 nm. MD was initiated on the titanium surface by a pulsed (25 μs) plasma flow with a maximum density of 2 × 1013 cm-3 and an electron temperature of 10 eV. At subsequent moments of time, the MD was supported by an external source of electric current and voltage (50 A, –400 V). The titanium sample was a grinded plate 20 × 20 × 0.6 mm3 in size. A dielectric oxide film with a thickness of up to 6 nm naturally formed on the titanium surface in atmospheric air at room temperature. 
[image: ]
Fig. 1. Glow of a single microplasma discharge on the titanium surface, recorded in 7 consecutive frames (the duration of each frame is 100 ns, the interval between frames is 500 ns). Frame No. 8 is the calibrated frame (the width of the dark vertical strip is 1 mm). The size of each frame is 7×6 mm2. The plasma flow moves from the plasma injector to the titanium plate from the right side.
Based on the analysis of microplasma discharge images (Fig. 1), it was found that the glow of a microplasma discharge on the titanium surface covered with a 6 nm oxide film visually at a microscale consists of 4–10 simultaneously brightly glowing “point” formations – cathode spots, the characteristic lifetime of which is about 1 μs.
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