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Investigation of a confocal unstable resonator
with large aperture coupling
Sun Jungiang, Sun Shukua, Qiu Junlin

_(Laser Institute, Huazhong University of Science and Technology , Wuhan 430074)

"~ Abstract A novel compound fesonator —— a confocal unstable resonator with large
aperture coupling which can be applied to the high power lasers is presented in this paper.
Design of the resonator is analysed in detail and method of design is provided. The laser
modes of the resonator are studied both theoretically and experimentally. The theoretical
results coincide with the experimental results. The output power is 0. 75 kW with an
efficiency of 8. 0%, and the divergent angle in the far field is 1. 73 mrad.
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Fig. 1 A confocal unstable resonator with a large aperture coupling
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Fig. 2 Parallel output from- mirror M, Fig. 3 Divergent output from mirror M,
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~ Fig. 4 Optimum transmissivity T as a function of  Fig. 5 Beams of the self-sustaining field prop-
magnification M and radius of the agating back and forth in the resonator
aperture a, '
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Fig. 6 Theoretical result of three- dimensional Fig. 7 Theoretical result of three- dimensional

intensity distribution in the near field intensity distribution in the far field
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Fig. 8 Characteristics of the laser output #EEIZ?TAFE‘EE » JEBE X Pl a5 4 R b F I )
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Fig. 9 The burned pattern of a near field spot Fig. 10 The burned pattern focused in the far
(T =26%) field focused ( 7 =269%)
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