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Channeling an extended electrical breakdown of air by a laser beam is a long-standing 
challenge in applied laser science [1]. The primary motivation is to devise a flexible solution 
for guiding natural lightning. Previously investigated schemes based on the ionization of air 
by a single or several laser pulses had the range of guidance fundamentally limited by about 
ten meters [2,3]. I will discuss a laboratory-scale demonstration of an approach based on the 
application of a train of multiple femtosecond laser pulses [4]. The pulse train creates a wave 
of depression in the air that travels with the speed that matches the speed of the natural 
lightning leader. This approach alleviates the fundamental range limitations inherent to the 
single-pulse schemes investigated previously. It can channel discharges propagating in either 
direction and along curved paths.  
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Figure 1. Examples of curved discharges guided by timed sequences of three laser filaments in the dome 
and zigzag formations. Photographs of fluorescence by the filament plasmas, averaged over 100 laser shots 
(A,C). Single-shot images of the corresponding guided discharges (B,D). 
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