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Research on Gaseous Medium Recovery Characteristics Measurement by Mach-Zehnder
Interferometry Based on Laser-induced Plasma
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Abstract: Arc extinguishing gas is used widely in high voltage apparatus, and arc extinguishing performance of the
gas is closely related to its recovery performance. As for the measurement of arc extinguishing performance of gas
medium, there are obvious shortcomings in modeling and simulation methods and some direct or indirect methods
for measuring electron density. For solving this problem, the use of Mach-Zehnder interferometry can accurately
measure the electron density at each time point behind the arc, which is a key parameter for studying the recovery
characteristics of gas medium. At the same time, considering the high cost of the new gas medium measurement un-
der the circuit breaker structure, a laser induced plasma based gas medium recovery characteristics measurement
experiment is designed in this paper. Through this experiment, the electron density attenuation characteristics of
SFs, CO, and N, are measured, the characteristic value of decay rate of electron density is SFq(1)>C0,(0.77)>N,
(0.72) ,and the feasibility of the proposed method is verified by comparing with the existing conclusion.
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Fig.1 Schematic diagram of Mach-
Zehnder interferometry
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Fig.3 Measurement results of laser-induced plasma

energy input in SF,, CO; and N,
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