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The recent progress of the average power growing for the 100s TW-PW peak power laser systems will be 

discussed in this report. Two key problems should be resolved for further progress, namely, the development of the 

efficient pump lasers and a methods of effective heating extraction. 

As a pump lasers, several different types of system can be discussed: Compact bulk Yb:YAG disk lasers pumped 

Ti:Sa. This approach take advantage of using diode-pumped cryo-cooled Yb:YAG laser technology that has already 

been demonstrated at the kW average power level. The particular schema developed in Colorado State University will 

be presented and discussed [1]. Another approach to the problem of pump lasers is fiber-based pump laser system that 

uses commercial-off-the shelf, telecom-grade components in a fiber array that can spatially shape the gain profile and 

deliver Gaussian-like focal spots. The relative cost per joule of pump energy of the fiber-based pump system would be 

less than 25% that of conventional pump lasers [2]. Laser diodes pump is one of the most promising and efficient 

method of Ti:Sa laser pumping directly using of the laser diodes in blue-green spectral range [3–5]. 
Concerning the efficient heating extraction, thin disc (TD) lasers technology is a most popular now for the 

achieving of multi-kW regime due to effective heating extraction. Recently, the abilities of exploiting this method for 
Ti:Sa amplifiers were demonstrated [6] by using the combination of Extraction During Pumping method and TD (EDP-
TD). The results of design, development and proof-of-principal experiments of EDPTD Ti:Sa amplifiers were presented 
[6, 7]. Nevertheless, attempts to reduce the pulse energy and increase repetition rate while maintaining same average 
power have led to significant temperature rises due to reducing of the total volume of the gain media. Solution of this 
problem using the cross thin slab (XTS) geometry of the gain media [8, 4] will be discussed in this talk.  

High output peak power requires a short pulse duration, and so large spectral bandwides. Several methods of the 
improvement of these parameters such as Polarization Encoded Chirped Pulse Amplification (PE-CPA) [9, 10] and an 
application of the external electrical field to the Ti:Sa crystals [11, 12] will be considered also in this report. 
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