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Abstract:

Femtosecond laser pulses of sufficient energy can self-focus in air creating “filaments” of light. Laser filamentationis generatedby the dynamic
balance betweenKerr self-focusing and plasma defocusing of ultrashort laser pulse. One of the numerous applications of laser filaments that will be
described here is in the context of Laser-induced water condensation (LIC), which has been considered in the recent years as a strong candidate
for possible precipitation control [1]. Filamentation is a serious candidates for LIC because of its its characteristics of long distance propagation [2],
robustness, and capability to travel through fogs and clouds [3], low pressures [4] and even through turbulences [5]. Up to now, few results have
been published on the interaction of filaments with water particles and its impact on both the filament and water particles [1, 3, 6]. In the present
study, the size distribution of water particles as theyinteract with a single filament is observed. In addition, a single droplet was interacted with a
single filament to measure the energy dissipated during the interaction as well as the changes in particle sizes of a single water droplet after the
interaction. Optical shadowgraph images were taken using femtosecond beam to capture and analyze shockwaves of the interaction. The
measurement of the energy dissipated during filament-aerosol interaction, as well as the changes in the particle sizes after the interaction
arekeycomponentsto better understand laser-inducedwater condensation.
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