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New technologies, which is able significantly increase the output peak power due to 

extracting the higher energy (Extracting During Pumping EDP) [1-3] and producing the shorter 

pulse duration (Polarization Encoded Chirped Pulse Amplification PE-CPA) [4] will be presented.  

In the proof-of-principle experiments it was shown that the PE-CPA amplification with the 

total gain of 200 preserved a bandwidth close to 90 nm of a top hat spectral profile while 

broadening the spectral width of a Gaussian pulse by 40%. Recompressability of laser pulses was 

also demonstrated. The detailed computer modelling of high energy polarization encoded Ti:Sa 

amplifiers predicts an amplification bandwidth of 200 nm (with the Gaussian-shaped seed), making 

it a promising technique for intermediate and final amplifiers of high field (PW/few fs) Ti:Sa CPA-

laser systems. 

 The EDP-method was applied to several Ti:Sa based final amplifiers of PW-scale laser 

systems and has reached output energies about 200 J with the current record peak power of 5 PW in 

a single channel [3] and for the new generation of such systems the tens of PW level has to be 

reached [4]. With these light sources of 10-100 PW peak power the accelerated electron beams can 

reach the energy up to TeV and ion beams up to GeV, as well as by using these, the secondary 

sources of ultrabright X and Y-rays can be obtained. These results could be widely applied into 

many areas of science, industry and medicine. Nevertheless, it will be possible if the ultrahigh peak 

power laser systems also be able to combine with high repetition rate (hundreds of Hz to kHz) or 

high average power (kWs).  

 The combination of the EDP method and the Thin Disk (EDP-TD) applied to Ti:Sa 

amplifiers is capable to produce the higher repetition rate in the 100sTW-PW-class laser systems. 

Results of the proof-of-principal experiments, when the final cryogenically cooled Ti:Sa amplifier 

in 100 TW/10 Hz /28 fs laser system  was replaced with the EDP-TD room temperature cooled 

arrangement will be presented [6]. 

 Very promising application of EDP-TD amplifiers in LAOS will be discussed. The results 

of experiments with LAOS and, first time according our knowledge, Ti:Sa amplifiers will be also 

demonstrated. In generally, LAOS with EDP-TD amplifiers is able to lead to significant advance in 

the field of laser materials processing. It aspires to develop a new class of intelligent laser-imaging 

systems for technological development, by exploring new means of processing surface and bulk 

materials of the different kinds under such remarkable parameters as TW/cm
2
 intensity; kW average 

power; 10fs to continuous pulse duration; Tpx/s processing speed  and tens of nm resolution. 

Additionally to conventional Subtractive Technology (ST) manufacture, modify, or repair objects or 

parts, such systems could be applied to Additive Technology (AT) significantly increasing the 

speed and flexibility and so makes it eligible for mass production.  
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