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Edge-pumped asymmetric Yb:YAG/YAG thin disk lasers

MA Dong-dong ,LIU Qiang ,GONG Ma-li, WANG Dong-sheng
( State Key Laboratory of Tribology, Center for Photonics and Electronics, Department of Precision Instruments and Mechanology,
Tsinghua University , Beijing 100084 , China)

Abstract: In order to pump a solid disk laser effectively, edge-pumped scheme for Yb: YAG thin disk solid-state laser was
adopted. More than 80% absorption efficiency and homogenous absorption distribution were obtained with an asymmetric
composite crystal. The heat sink with its thermal conduction efficiency over 12W/ (cm’ + K) satisfied the system requirement for
cooling well. In the experiment, maximum output power of over 123W was achieved with slope efficiency of 34. 8% . The results
show that it is prospective to adopt edge-pumped scheme for thin disk solid-state lasers.
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Fig. 1 Method of edge-pumped asymmetric Yb: YAG/YAG thin disk lasers
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Fig.2 Parameters of the composite cryslal
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Table 1 Parameters of the composite crystal

radius R/mm Yb:YAG thickness h/imm

YAG thickness hy/mm

angle a/(°) atom fraction efficiency 7/ %

4.9 0.28 1.00

35.5 0.08 84.53
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Fig.4 The principle of jet cooling
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Fig.6 a—Nu versus jet diameter b—Nu versus distance between jets
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Fig. 8 Experimental setup for the edge-pump thin disk laser
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Fig.9 Output power versus absorbed pump power
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