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Summary

® A high-intensity (101 W/cm?), ultra-short (sub-10-fs) laser pulse
was focused onto the edge of a supersonic, high-density gas jet

® Theionization front and subsequent plasma channel evolution
was studied using an ultra-short optical probe beam via
focused shadowgraphy

® Dueto the parameter regime, pump-pulse is a delta-excitation of
the medium (energy transfer and relaxation times >> 1t _..,)

® 3D-PIC simulations have been performed in order to interpret the
experimental data
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Setup of pump-probe experiment

Gases:

Helium, Neon,
Argon, Nitrogen

ng=1-10" cm™?

s

Supersonic

expansion:

Mach 3.3, up to
50 atm. backing
pressure



Setup of pump-probe experiment
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Both in the experiment and simulation the speed of light is
observed as the propagation velocity.
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Channel dynamics on longer time scales
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Gauss amplitude [arb. units]
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Summary

A high-intensity (101% W/cm?), ultra-short (sub-10-fs) laser pulse
was focused onto the edge of a supersonic, high-density gas jet

The ionization front and subsequent plasma channel evolution
was studied using an ultra-short optical probe beam

Due to the parameter regime, pump-pulse is a delta-excitation of
the medium

3D-PIC simulations have been performed in order to interpret
shadowgrams

Late time dynamics of the plasma channel was measured



iInduced by sub-ten femtosecond laser pulses
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