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Effect of air humidity on emission of nanosecond discharge during
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The optical properties of nanosecond discharges excited by voltage pulses of 0.7 and 13 ns
duration were studied in air with different humidities at atmospheric pressure.
The transition from a diffuse to a contracted discharge, characterized by a non-uniform ra-
diation distribution along the gap, was investigated. Optical emission spectra of the plasma
of these discharges were obtained in various modes. It was confirmed that during nanosec-
ond breakdown, a diffuse plasma “channel” (diffuse discharge) arises as a result of the col-
lision of counter-propagating streamers of large diameter. It was established that, with a
relatively long pulse duration, a diffuse discharge forms in the gap, which then contracts.
The discharge channel consists of individual filaments and is characterized by a white glow.
It is shown that the plasma emission spectra of diffuse and contracted discharges differ
from each other by the presence of a broadband continuum, as well as intense atomic and
ionic lines of oxygen, nitrogen, hydrogen, and the electrode material. It has been established
that increasing relative air humidity increases the spectral energy density of metal atoms
and ions, as well as broadband radiation. A hypothesis has been put forward to explain the
appearance of a broadband continuum in humid air during a contracted discharge.
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