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The development of the lightning current channel represents the growth of a negative leader starting from a negatively charged thundercloud towards a positively charged earth. At present, the physical phenomena accompanying the development of lightning, such as the generation of hard radiation and neutrons [1,2], do not have a full explanation. In this work, we have studied the features of the formation and development of leader channels using laser probing methods. The sketch of the laser diagnostics is shown in Figure 1. The discharge was generated on the ERG setup [3] in the tip-sphere electrode configuration, with a gap between the electrodes of 60 cm. The high-voltage electrode was the tip, to which a negative voltage pulse with an amplitude of ~ 1.4 MV and a duration of ~ 2 μs was supplied. The maximum generator current was ~ 10 kA. Typical current and voltage waveforms are shown in Figure 2 (a). Laser probing methods included interferometry, shadow and schlieren photography of the discharge. Typical shadow and schlieren photographs are shown in Figures 2 (b), (c). The laser was synchronized using a narrow-band microwave antenna tuned to the radio emission generated by the discharge. 
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Fig.1. The sketch of the experimental setup.
[image: C:\Users\X-pinch\Desktop\mikhail\Звенигород 2020\9_small.png]
Fig. 2. Waveforms of discharge voltage and current(a), shadow and schlieren images of the discharge. The moment of the laser probing spotted by the red curve on the oscillogram.
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