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Abstract 

Atmospheric aerosols are freely-moving multidimensional stochastic systems within a representative volume of air. Light-

based techniques has proved to be a reliable and versatile tools for the direct, in-situ, real-time and remote gathering of 

information from aerosols in the atmosphere. However, acquiring analytical information is not trivial since particulate matter 

usually exhibits a broad compositional variability and a wide disparity of physical properties. In order to deeply scrutinize the 

performance of the laser induced plasma analysis of aerosols, here generated at distance of 10 m, side-viewed images of 

plasmas have been captured concurrently with their collinearly-acquired optical emissions. The plasma was induced by 

nanosecond laser pulses at a wavelength of 1064 nm on aerosols containing NaCl dissolved in water, and sprayed at different 

pressures. The photography reveals that the plasma consists of a series of luminous discharges, whose number, spatial 

distribution, size and luminosity, vary considerably with the particles size and salt concentration. The effects of the 

abundance and nature of luminous discharges composing the ongoing plasma on the intensity of the characteristic emission 

lines within the LIBS spectra have been discussed. 
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