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Cryogenically Cooled High Average Power Yb: YAG Laser

Wu Wuming Wu Huiyun Xu Xiaojun Guo Shaofeng
(College of Optoelectric Science and Engineering, National University of Defense Technology ,

Changsha , Hunan 410073, China)

Abstract Thermal effects in solid state laser media have become a bottleneck of the development towards high
power for diode-pumped sold state laser. The cryogenically cooled Yb: YAG solid state laser can realize high average
power and good beam quality. Its advantages including low laser threshold, high efficiency and scalable output, are
summarized. The thermo-optic and spectroscopic properties of Yb: YAG crystal at lower temperatures are analyzed,
which makes it possible to provide efficient laser sources with small thermal effect. Finally three different cooling
methods are compared and the progress in cryogenically cooled high average power Yb: YAG laser is presented.
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. i Yb: YAG at 100 K Yb: YAG at 300 K Nd: YAG at 300 K
Crysta (e =0. 94 pum) (e =0. 94 pm) (Ap=0. 808 1um)
3 0.095 0. 095 0.31
% 0.087 0. 087 0.24
k /LW/(m+K)] 39(1% atomic fraction doping) 8.7(1% atomic fraction doping) 11
(dn/dT) /K ! 0.9 2.7 7.8
a /(107°/K) 2.0 4.0 6.2
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Fig. 2 Absorption spectrua for Yb: YAG at 300 K (a) and 75 K (b)
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Fig. 5 Schematic of diode end-pumped cryogenically cooled Yb: YAG laser
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