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Shaping of the transversal beam profile is essential in the process of interaction of the powerful 

femtosecond laser radiation with dense matter. It was previously shown [1] that the formation 

of the dense plasma microjets may occur after the action of a femtosecond laser pulse with 

inhomogeneous profile onto the surface of a melted gallium target. Based on the results given 

by both optical diagnostics and hydrodynamic modelling we assume that the jet ejection from 

the liquid target surface occurs as a result of a collision of shock waves originated from 

different hot spots in the energy deposition of laser beam onto the target surface. It was shown 

that interaction of the sub-relativistic femtosecond laser pulse with microjets results in an 

efficient electron acceleration and, as a result, efficient generation of hard x-rays and 

gamma-radiation. The dynamical microstructuring of the target surface by a laser prepulse 

provides an ability to improve the efficiency of the laser-plasma source of x-rays and charged 

particlaes by controlled shaping of the laser prepulse transversal profile. Use of the diffractive 

optical elements (DOEs) is one of the possible ways to create a desired spatial shape of the laser 

beam. We have demonstrated generation of Hermite-Gaussian modes up to the third order 

inclusive using binary-phase DOEs illuminated by femtosecond laser radiation [2]. Here we 

present a comprehensive experimental study of the process of microjets formation by a 

femtosecond laser pulse with spatially modulated profile, generated by means of different 

binary-phase DOEs. The microjets formation was investigated with the optical pump-probe 

shadowgraphy technique in different directions and at different times after the action of the 

laser pulse. Rotation of the DOEs allowed us to reconstruct a 3D view of the forming microjets. 
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