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Abstract

Electrical breakdown characteristics of liquid nitrogen and low-temperature nitrogen gas were
studied experimentally in the present work. With liquid nitrogen, prebreakdown phenomena, when
a pulse voltage superposed on a dc voltage was applied to discharge gaps, were observed by an
ultra-high-speed camera combined with a Schlieren photography instrument. The results show that
the breakdown process differs considerably depending on the voltage polarity, and that negative
streamers propagate at a mean velocity of about 2x 104 em/s. The measurement of the breakdown
characteristics in low-temperature nitrogen gas reveals that at a given gas number density, the dc
breakdown voltage, and the ac breakdown voltage also, at room temperature does not differ greatly
from that at low temperatures. It was shown that Paschen’s law may be extended to low
temperatures with uniform-field gaps, and that the relationship between the values of the 50%
flashover voltage at low temperatures and at room temperature depends on the gap configuration

while a large scattering in the 50% flashover voltage was observed low temperatures.
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