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Laser-triggered charged particle acceleration is an attractive field of research due to the possible applications of energetic particle beams for laser fusion, modeling of astrophysical phenomena in a laboratory, nuclear physics, radiography, and medicine. The recent trend is to use an advanced modern technology for laser targets to increase efficiency of laser plasma based particle sources. The series of experiments and theoretical studies shows that utilization of ultrathin foils with thicknesses of several nanometers results in increase of ion energy. More efficient laser-electrons energy transfer can be achieved by using an additional micro-structuring of the front side target [1,2], that may result in maximum ion energy increase. 

In the present work by using relativistic massively parallel PIC code MANDOR, which features arbitrary target design including arbitrary 3D structuring, a study of short laser pulse interaction with structured thin target surface has been performed. Based on 3D simulation results it has been shown that 3D micro-structures on the front target surface result in increasing of number and energy of hot electrons in comparison with that for the case of plane foils. As a result, the energy of ion also increases. At the same time, the efficiency of structured target utilization for ion acceleration reduces with increase of laser pulse intensity as well as due to the pre-pulse effect, which makes smoothing of the surface micro-structures. 
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