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Laser-Triggered Lightning
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Studies of laser-triggered lightning were conducted in laboratories and field experiments. Focused with MACH
(Multi Active Channel) mirrors, a ~100-] electron-beam sustained carbon dioxide laser was used to generate long
laser-plasma channels. An 8.5 m plasma channel-guided discharge was performed. Critical conditions for initiating
the discharge through the plasma channel were determined from laboratory experimental data.

An experimental site was constructed at Mt. Dake in Fukui prefecture close to the Japan seashore. Anelectron
-beam sustained two-beam 2 k] carbon dioxide laser with 500 and 1000 mm diameter Cassegrain type focusing mir-
rors and a 50 m tall lightning tower were installed. A plastic target was set at the top of the lightning tower to pro-
duce an ablation plasma channel for lightning leader initiation. An aerosol plasma channel was produced from the
top of the plastic target for guiding the initiated leader. The laser plasma channel successfully triggered a lightning
stroke. Rogowski coil current detectors at the top of the lightning tower monitored the current after the laser shot.

A UHF interferometer set 5 km from the experimental site detected UHF radiation at the same time as the laser
irradiation. For the first time, laser-triggered lightning was successfully demonstrated.
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Fig. 1 Laser triggered lightning concept.
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Fig.2 50% flash over electric fields depends on average
plasma beads distance in laser-plasma channels.
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Fig.3 Streakimage of discharge guided with plasma channels
consisting of many plasma beads originated in aerosol
in air.
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Fig.4 Schematic of multiactive channel (MACH) mirror con-

sisting of multi-concentricring-shaped focusing mirrors.

As each mirror has different focusing points, each

plasma-channel is generated in different positions, pro-
ducing a long plasma channel.
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Fig.5 8.5 m gap discharge guided by laser plasma channels
produced with MACH mirrors. Applied voltage was 1
MV.
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Fig. 6 Overview of experimental site at Mt. Dake.
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the lightning tower.



Commentary

800
600}
400}
200}
? 1
-200

-400t
-600}
-80

-0.5 0 0.5 1
Time (ms)

97 2/11 23:11

Current (A)

Laser irradiation

Fig. 8 Electric current waveform at the lightning tower.
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Fig.9 Discharge mapping using UHF interferometer.
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