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 Along with the latest increases in maximum attainable laser intensity through high 

power short pulses (femtosecond range) an interest has arisen in potential laser plasma 

sources with applications in proton radiography [1], fast ignition [2], hadrontherapy [3], [4], 

radioisotope production [5] and laboratory astrophysics [6]. This paper studies the effects 

of different target density profiles on the spatial distribution of the accelerated particles, the 

maximum energies achieved, and the characteristics of the electromagnetic fields using the 

same laser pulse parameters, corresponding to ones available using short pulse PW lasers 

like CETAL. The study takes into account previous results [7] describing a baseline for a 

flat target which presents a proton-rich microdot on its backside, and the effects of 

introducing a target curvature with a cone laser focusing structure. It has been ascertained 

that the maximum energy obtained increases when using a cone focusing structure on 

curved microstructured targets, and also a smaller divergence of the ion beam is observed. 

This work has been done in order to determine which is the optimal target curvature at 

which the accelerated particle bunch is best collimated. For this purpose we have 

investigated the proton and ion energy and angular distributions by means of 

two-dimensional (2D) particle-in-cell (PIC) simulations of the interaction of ultra-short 

laser pulses with several microstructured targets using the PICLS code [8]. 
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