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Research progress of high average power electric-energy laser
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(College of Optoelectric Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: High average power electric-energy laser possesses some advantages such as high conversion
efficiency, compact configuration, convenient heat management and advantageous logistic services.
Therefore, considerable attention has been paid to the technology because of potential applications in laser
material processing, orient power transmission, national military, laser drilling etc. Firstly, the research
progress of high average power electric-energy laser were summarized, which included solid-state laser,
fiber laser, liquid laser, free-electron laser, alkali-vapor laser, carbon dioxide laser. Secondly, coherent
beam combinations of solid-state laser, fiber laser, diode laser were discussed. Meanwhile, incoherent and
spectral beam combinations multiple laser beams were also investigated. Finally, based on the different
principles and key technologies of high average power electric-energy laser, the technical challenge and
development tendency of high average power electric-energy laser were analyzed.
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Fig.1 Structure of the coherently combined solid-state laser system
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Tab.1 Project progress of solid-state laser project

. . Power Beam Power encircled in
Time Chain . .
/kW quality the main lobe
2005-09 2 19 1.73 33%
2007-12 1 15 1.58 40%
2008-07 2 30 2.15 22%
2009-03 7 105 <3 11%
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Fig.2 Oscillator construction of ten Yb:YAG disks
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Fig.3 Structure of the 2.3 kW Yb:YAG laser amplifier system
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Fig.4 Schematic of the incoherently combined laser system
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