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Streamer development in barrier discharge in air: spectral sig-
natures and electric field1 TOMAS HODER, Masaryk University, DPE, Brno,
Czech Republic, MILAN SIMEK, Czech Academy of Sciences, IPP, Prague, Czech
Republic, ZDENEK BONAVENTURA, Masaryk University, DPE, Brno, Czech Re-
public, VACLAV PRUKNER, Czech Academy of Sciences, IPP, Prague, Czech Re-
public — Electrical breakdown in the upper atmosphere takes form of so called
Transient Luminous Events (TLE). Down to the certain pressure limit, the first
phases of the TLE-phenomena are controlled by the streamer mechanism. In or-
der to understand the development of these events, streamers in 10 torr air were
generated in volume barrier discharge. Stability and reproducibility of generated
streamers were secured by proper electrode geometry and specific applied voltage
waveform. In this work, spectrally resolved measurements of the streamer head
emission with high spatial and temporal resolution are presented. Precise record-
ings of the emission of the second positive and first negative systems of molecular
nitrogen allowed the determination of the spatio-temporal development of the re-
duced electric field in the streamer head. This unique experimental result reveals in
more details the early stages of the streamer development and gives, besides values
for streamer velocity and its diameter, quantitative information on the magnitude
of the electric field.
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