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The nucleation processes are still today between the more intriguing problems of the condensed 
matter physics; they have been described by different models, but their understanding I still far to be 
complete [1]. In particular, we are missing the experimental investigations of the first nucleation 
events due to their unpredictable localization in the time and space coordinates. 

The nucleation in saturated solutions can be induced by a short laser pulse of high intensity [2]; 
a series of experimental studies have proved that this phenomenon occur in aqueous solutions of 
very different nature, where the solutes can vary from simple salts to complex biological molecules 
[3]. Even if the NonPhotochemical Laser Induced Nucleation (NPLIN) is known from more than 20 
years, several fundamental aspects of it remain open problems [4]. Nevertheless, the NPLIN enables 
the possibility to perform spectroscopic measurements during the first steps of crystal nucleation and 
growth, opening the harvesting of new valuable information on this elusive phenomenon. 

We performed an experimental investigation of the nucleation phenomena induced by a 25 
picosecond infrared laser pulse in a supersaturated aqueous KCl solution. In particular, we 
developed an experimental set-up able to perform a very fast imaging (up to 5 × 105 frame/s) of the 
solution modifications induced by the laser pulse. The fast imaging shows a series of physical 
processes taking place in the solution between the laser pulse arrival and the show up of the crystal 
nucleus, see Figure 1. 

 
Figure 1. (a) KCl crystals induced by a laser pulse of 25 ps; (b) plasma line and shockwave preceding 
the nucleation phenomena, captured by an ultrafast camera with a 25 μs shutter time. 
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