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16-pass pumped micro-channel cooled Yb:YAG thin disk lasers

MA Yi, WANG Chun-hua, WANG Wei-min, TU Bo, LI Qi-feng, SHI Yong
( Institute of Applied Electronics, Chinese Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In order to study the performance of an Yh: YAG thin disk laser, a 16-pass pumped micro-channel cooled scheme
was adopted. The optimum thickness of the Yb: YAG disk, the thermo-mechanical effect in the disk and the laser performance are
analyzed. The 16-pass pumping coupling is achieved in preliminary experiment using an Yb:YAG disk (250pm in thickness and
10mm in diameter) with atomic fractional 0.1 doping concentration. The output power of 24. 4W was obtained from the laser
oscillator when the total pump power was 81. 9W. The optical-to-optical conversion efficiency was up t0 29. 8% . The result shows

that the higher conversion efficiency can be achieved in the 16-pass pumped micro-channel cooled Yh:YAG thin disk laser.
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Fig. 1 a—schematic of thin disk laser b—16-pass-pump coupling system
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Table 1  Calculated value of optimum absorption efficiency and thickness of

thin disk
doping concentralion( atomicity fraction)  f, Noptoabs” 7 Lo, o/ o
0.05 0.87 98.5 586
0.08 0.86 98.5 372
0.1 0. 86 98.5 300
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Fig.2 Schematic of micro-channel cooler
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Fig.3 Output power density and conversion elficiency versus pump power

density
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Fig.4 Pump beam profile of Yb: YAG thin disk
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Fig.5 Output power versus pump power
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Fig.6 Thermal aberration versus pump power
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Fig.7 a—temperature of disk under non-uniform pump b—stress profile
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