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High Power Laser Diode Arrays End-Pumped Efficient Coupling System
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(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract In order to study the efficient coupling system and its stimulation method for the end-pumped structure of
high power laser diode (LLD) arrays, a hollow duct coupling system for 12 kW LD pumped Yb: YAG laser was
designed by ray tracing method. Based on the LD bar’s structure and beam parameters, the source models about LD
bar and array were simulated by arranging emitters with Gaussian beam. In the coupling system, two lenses and
silver-coated flat reflectors were used to concentrate pumping radiations. The experimental results have confirmed
that the coupling system achieve a high efficiency and the energy distribution is agreed well with the theoretical
analysis. The coupling efficiency of the system is 92.3% on the condition of 94% reflectivity of reflectors. The

coupling beam shows excellent propagation characteristics and large uniform pump field on the surface of gain
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medium which meet the requirement of the Yb: YAG laser very well.
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Table 1 Typical parameters of QCW LD bar

Emitting area after Numbers of Emitter Fast axis angle (FWHM) /(%) Slow axis angle Optical
FAC lens /mm’ emitter size /pm’ Before FAC lens After FAC lens (FWHM) /(°)  power /W
1 () X10 (s) 20~100 1 () X50~200 (s) 30~40 0.5~1 6~10 100~200

FWHM_ full-width at half-maximum.
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Fig. 1 Source model. (a) emitter; (b) fast field of angle; (¢) LD bar; (d) stack
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Fig. 2 Conlfiguration of coupling system
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Fig. 3 Simulation results. Pump distribution on the surface of gain medium (a) without side reflectors and (b) with side reflectors;

(c) distribution of exit angle in slow axis; (d) coupling efficiency dependent on the average reflectivity of reflector
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Fig. 4 Pump distribution on the surface of gain medium.

(a) without side reflectors; (b) with side reflectors
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