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The advent of intense ultrashort laser systems (P > 5 GW, t < 1 ps) has demonstrated their ability to
generate weakly ionized plasma columns in the atmosphere [1]. Known as femtosecond laser
filamentation, this phenomenon has provided new tools for the control of high-voltage (HV)
discharges. Laser filamentation has been actively investigated for triggering HV devices [2-4],
generating plasma antennas [5], and controlling lightning [6, 7].

We used filaments induced by a femtosecond terawatt laser to control the propagation of a
streamer discharge in air, over a distance of 1 m. This process gives rise to laser-guided spark
discharges characterized by a straight geometry. A triggered Tesla voltage generator delivering
voltage pulses up to 300 kV is used to produce the spark.
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Figure 1: Fast camera image of a meter scale guided discharge

Using a fast camera and electric diagnostics we studied the development of the laser-guided
discharges. We found that the presence of the filament modifies the characteristics of the streamers,
a feature that remains poorly understood.

To investigate this guided streamer phase, we employed a drift—diffusion code called
Chombo-Discharge [10] simulating the collisional front of the streamer in the presence of a laser
filament. Preliminary results are presented here.
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