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Abstract This work analyses the temperature and thermal stress distributions inside Yb: YAG slab crystals with high pump power.
The focal lengths of thermal lenses in both thickness and width directions inside the laser crystal are calculated. The hybrid resonator
using one-dimensional VRM is designed and the thermal-lensing effects in the slab are considered. The kilo-watts composite Yb: YAG/
YAG slab laser pumped by laser diode is presented, in which the corner-pumped scheme is used, with slope efficiency of 43% and

optical-to-optical efficiency of 35% . A slab laser scheme with ten kilo-watt output is designed out.
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Fig.1 Temperature distribution in the slab
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Fig. 2 Thermal stress distribution in the slab
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Table 1 Design working parameters of the 10 kW

Yb:YAG slab laser

Crystal Yb: YAG
Dimension /mm? 112X38X2.2 112X42X1.4
Dopant concentration /at-% 0.7 0.57
Pump power /kW 14. 4 14.4
Absorption efficiency /100% 0. 84 0. 84
Average temperature rise /K 12 6.8
Thermal lens /cm 5 4.2
Coolant /(W/cm?) 16 14
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