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Conductively-Cooled and Bounce-Pumped All-Solid-State
Double-Stage Slab Laser Amplifier

Yin Liang Ma Xiuhua Lu Tingting Liu Zhenfeng Wang Jianlei Zhu Xiaolei
(Shanghai Key Laboratory of All Solid-State Laser and Applied Techniques . Shanghai Institute of Optics and
Fine Mechanics . Chinese Academy of Sciences . Shanghai 201800, China)

Abstract One kind of conductively-cooled, double-edge-bounce-pumped and pulsed Nd: YAG double-stage slab laser
amplifier is reported. When the amplifier operates in pulsed condition, its high efficiency, good beam quality,
compactness, weak thermal effects and high scalable gain are proved by the tests of the input-output relationship,
beam quality and thermal effects and so on. The pulsed laser generated by a seed injected single-frequency oscillator,
whose power is 1.1 W, pulse duration is 11. 3 ns and beam quality factor ( M2, M%) is 1.2, is amplified by the
amplifier at the repetition frequency of 125 Hz and high-beam-quality output laser, whose power is 24.1 W, pulse
duration is 8.9 ns and beam quality factor M?% is 1.53,M? is 1.27, is obtained. Experimental results show that this
kind of laser amplifier has great potential in the application of space detection.
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Fig.1 (a) Pump and cooling configuration; (b) sketch of the laser-diode packets placed along the length direction with

space between each other, which shows the pump-on-bounce configuration
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Fig. 2 Optical sketch of the experimental system (NCL-x and NCL-y stand for negative cylindrical lens

in the x and y direction respectively)
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Table 1 Meaning and value of part of parameters above

Parameter Value
Saturation fluence E./(J/cm?) 0.67
Cross-sectional area A/cm?® 0. 25
Propagation angle 6/(%) 32
Extraction parameter o 1
Fill fraction of slab f 0. 56
Energy stored in slab E,. 7 e s e o ELp
Pump pulse energy E /] 1.08
Beam overlap efficiency 7. 0.78
Quantum efficiency 7, 0. 95
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Fig. 4 Temperature (a) and stress (b) distributions in a single slab when the pump power of LD is 126 W
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