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Laser systems based on parametric amplification cascades are the most promising for 

creating femtosecond radiation sources with ultrahigh intensity and ultra-high contrast. The use of 

parametric amplification stages with multiple beams pumping makes it possible to reduce the 

requirements for the energy of the pump pulses and, consequently, to increase the pulse repetition 

rate in laser systems with ultrahigh peak power. 

The possibilities of realization of the output amplifier cascade of a powerful laser system 

based on parametric amplification of femtosecond pulses with multiple beams pumping are 

investigated. A method for choosing the optimal arrangement of the pump beams of a parametric 

amplifier, which makes it possible to achieve a broad spectral gain band with minimal losses from 

parametric diffraction, is proposed. A number of optimal arrangements of the pump beams in LBO 

and DKDP crystals are chosen. Simulation results of the parametric amplification taking 

parametric diffraction into account are presented for these crystals. The results of numerical 

calculations of the model describing the field envelope and the carrier-resolving model are 

compared. The dependence of the amplification efficiency and the amplified pulse duration on the 

number of pump beams is analyzed. It is shown that as the number of pump beams increases, the 

depth of modulation of the spatial profile of the amplified radiation also increases. The possibility 

of its complete elimination with the use of spatial filters is demonstrated. The influence of small-

scale self-focusing of the interference pattern of the total pump beam on the peak intensity of 

beams is investigated. 


