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Laser-triggered ion acceleration attracts a lot of attention due to possible application of high-energy ion beams. The modern laser system is able to produce femtosecond multi-terawatt laser pulses which being tightly focused to the laser wavelength sport size results in 1021-1022 W/cm2 intensity. The interaction of such intense laser pulses with ultra-thin targets is expected to advance ion beam generation in terms of maximum particle energy. The PIC simulations predict ion energy at the level of 100 MeV/nucleon generated from the foil of optimal thickness with sharp target-vacuum interface.  However, this has never been achieved not for a while yet. One may guess that even very weak laser prepulse is able significantly destroy an ideal plane target geometry commonly used in numerous simulations. In spite of recent progress to produce almost ideal laser pulse intensity contrast (~10-13) at the nano-second time scale, there is still significant pre-pulse at the picosecond scale, which can produce a pre-plasma deforming target-vacuum interface before main pulse arrival. 
Due to recent development of the PIC code MANDOR it handles now an arbitrary 3D plasma density profile and correct 6-components of the electromagnetic field of tightly focused laser beam up to the diffraction limit. In this work series of the 3D simulations of ultra-short laser pulse interaction with complex targets has been performed. The targets considered are the under-dense preformed plasmas created due to the foil expansion and dense plain plasma targets with a pre-plasma at its front with different 3D shapes and gradients. The role of 3D pre-plasma in laser-triggered proton acceleration from ultra-thin foils is discussed. An advantage of tightly focused laser beams in terms of generation of protons beam with maximum energy has been demonstrated. The comparative analysis of 2D and 3D simulation results has been performed and conditions in which 2D simulation is at least qualitatively true for laser-target interaction have been found.    
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