Crystal nucleation of ice and sodium acetate by laser
ablation with a single laser pulse
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Laser ablation of liquid has recently attracted much attention as a means of enforcing
crystal nucleation of various materials such as proteins and small organic compounds [1]. As
for the mechanism, past studies suggested that laser ablation-accompanied phenomena such as
a shock wave, cavitation bubbles, and long-lasting bubbles may trigger crystal nucleation [1-
4]. In this work, to further clarify the underlying mechanism, we demonstrated crystal
nucleation by laser ablation with a single laser pulse, which enables us to monitor detailed
spatio-temporal dynamics of laser-induced crystallization. For this purpose, crystallization of
water and sodium acetate by laser ablation was investigated because these materials can be
instantly crystallized upon external stimuli. Fig. 1 shows the macroscopic images of
crystallization dynamics of ice induced by focused irradiation with a single laser pulse (4 =
800 nm, E = 240 ul/pulse, At =5 ps). Ice crystals formed radially from the laser focus, and
the entire glass vial was finally filled with the crystals. From the microscopic observation of
crystallization dynamics, we found that crystals always appeared next to the long-lasting
bubbles, suggesting that laser-induced bubbles may play a crucial role as a site of crystal
nucleation.
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Fig 1. Representative crystallization dynamics of ice triggered by a single laser pulse (1 =
800 nm, E =240 uJ/pulse, At =5 ps). Red arrow indicates laser focus.
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