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The invention presents a novel system and method for performing lightning characterization
and detection to emulate planetary lightning under controlled laboratory conditions. The
proposed setup utilizes a vacuum chamber, high-voltage impulse generator, electrodes, and
a dipole antenna to generate and analyze electrical breakdowns that simulate lightning
phenomena in planetary atmospheres. The system enables the creation of specific
atmospheric environments using controlled gas mixtures and pressure conditions,
facilitating the study of lightning propagation and characteristics. Experimental validation
demonstrates the capability of the system to characterize lightning signals under Venus-like
atmospheric conditions. The invention provides a reliable platform for planetary science
research, atmospheric studies, and the development of lightning detection technologies for
extraterrestrial environments.
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