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One of the main advantages of pulsed laser ablation (PLA) in nanomaterial synthesis is the 
ability to produce thin films and nanoparticles with a composition identical to that of the 
ablated multicomponent target [1-2] However, such favorable conditions do not always 
occur and, in many cases, laser-produced nanomaterials are non-stoichiometric. This is 
mainly due to two reasons, (1) selective (incongruent) ablation and (2) component 
segregation in the ablation plume. To control the material composition during PLA 
synthesis, the later effect was extensively investigated [3-4] but the role of incongruent target 
evaporation remains virtually unexplored and often neglected.   
 
Here we review our mass spectrometric and theoretical studies on incongruent evaporation 
and its manifestations in the laser ablation plume [5-9]. Particular attention is given to the 
effect of delayed evaporation which occurs under multi-shot PLA conditions for more 
volatile components due to diffusion from the bulk to compensate for their deficiency on the 
surface. For targets with a large difference in the component volatilities, this results in the 
presence of very slow particles in the plume (Fig. 1). We demonstrate that even a small delay 
in evaporation affects strongly the plume expansion dynamics [7-8]. Furthermore, we show 
that core-shell PLA-produced nanoparticles can be formed due to delayed evaporation [9]. 
 
Figure 1: Time-of-flight distributions of the main plume particles under nanosecond PLA of InP 
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