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Abstract:Laser filaments are self-sustained light structures of typically 100 m diameter and up to hundreds of meters in
length, widely extending the traditional linear diffraction limit1. They stem from the dynamic balance between Kerr self-
focusing and defocusing by the self-generated plasma and/or negative higher-order Kerr terms2. Based on field
experiments in various atmospheric conditions, we show that laser filaments can induce water condensation and fast
droplet growth up to several µm in diameter in the atmosphere3 as soon as the relative humidity (RH) exceeds 70%. This
effect mainly relies on photochemical mechanisms allowing efficient binary H2O–HNO3 condensation4. Thermodynamic as
well as kinetic numerical modelling based on this scenario semi-quantitatively reproduces the experimental results,
supporting this interpretation. Recent experiments at the 100 TW level, performed at the Forschungs Zentrum Dresden
Rossendorf, indicate that the aerosol production scales highly non-linearly (~ I5) with laser power5. These experiments
may open new perspectives for real scale applications.
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