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Optical Performance of High Power Laser Diode Stack
Zhou Minchao Jiang Xianfeng Zhang Lifang Sun Boshu

(Department of Semiconductor Optoelectronics Technology . Suzhou Institute of Biomedical

Engineering and Technology , Chinese Academy of Sciences, Suzhou , Jiangsu 215163, China)

Abstract With the advantages of high efficiency, high power, long lifetime, etc. , laser diode is the best option for
pumping of solid state lasers. As for the pumping., good optical performances which include beam divergence and
pointing of laser diode are required. Because the divergence of laser diode bar at fast axis is very large. it is a hard
work to collimate the beam and control the pointing of a bar, even harder to build a stack with good optical
performance. Method of controlling beam quality of laser diode bar is studied, and a laser diode stack with 60 fast axis

collimated bars is build up, the peak power of the stack is 18 kW, the total divergence (on fast axis) of the stack is
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less then 0.2° (3.5 mard), the pointing of each bar is within #0.15° (£2.6 mrad).
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Fig. 1 Picture of 60 layer laser diode bars stack
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Fig. 2 Laser spot image of 60 layer bars stack
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Fig. 3 Divergence distribution of each bar in

stack at fast axis
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Fig. 4 Intensity distribution of stack at fast axis
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Fig. 5 Pointing distribution of each bar in
stack at fast axis
0.20r
0.15F
0.10r
0.05F

-0.05r
-0.10f
-0.151

Spherical aberration /(°)
=)

20— 20 10 60
Bar
B 6 FR It RE AR E
Fig. 6 Spherical aberration distribution of each bar

in stack resulted from pointing testing system
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Fig. 7 Pointing distribution of each bar in stack at

fast axis after aberration correction
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