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Design and Simulation of End-Pumped Coupling System for Large
Aperture Laser Diode Arrays
Duan Wentao Xu Meijian Jiang Xinying Jiang Dongbin Wang Fang Yu Haiwu

(Research Center of Laser Fusion , China Academy of Engineering Physics, Mianyang. Sichuan 621900, China)

Abstract Based on the ray tracing method, the design of coupling system for large aperture laser diode (LD) arrays
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total coupling efficiency is 98 % , and around 90% of energy was contained within the effective area of gain media.

— .

applied in end-pumped solid state laser was investigated systematically. Combming the current hollow duct coupling

system for large aperture LD arrays. we discuss the common rules in designing coupling system for large aperture LD
arrays from the coupling efficiency, energy distribution and propagation characteristics. Also, a new way to predigest
Key words

the elements of coupling system for large aperture LD arrays by arranging small arrays spherically was introduced.
For 100kW LD arrays, using only one hollow duct we obtained excellent results with large uniform pump field by

arranging small arrays spherically, and the intensity was more than 20 kW/cm® with fluctuation less than 5% . The
laser technique; laser diode; hollow duct; ray tracing
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Fig. 1 Sketch of ray tracing
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Fig. 2 (a) Relationship between contraction coefficient and angle of a, and number of reflection,

(b) relationship between contraction coefficient and divergence angle of ¢
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Fig. 4 Simulation results. (a) Full pump field at 10 mm. (b) distribution in area of gain media at 10 mm, (c) full pump

field at 15 mm, (d) distribution in area of gain media at 15 mm, (e) range of ¢ in fast and slow axis
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Table 1 Simulation results

Transmission distance from exit /mm 10 15
Pump field(fast axis) X (slow axis) /mm 20X2018.5X18.5
Total coupling efficiency /% 98.2 98. 2
Efficiency in the effective area /% 90.5 86. 4
Fluctuation Ag /% 4.5 4.5
Intensity /(kW/cm?) 22 23
Divergence angle ¢ /(%) <15
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