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Simulation and Design of Hollow Lens Duct as a New Kind of Coupling System

for High Power Laser Diode Arrays
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Abstract The hollow lens duct is introduced for the application in the coupling of pump radiation from extended
two-dimensional semiconductor laser diode arrays into solid state laser gain media. With the help of numerical
analysis of three-dimension ray tracing, a computer simulation program for longitudinal-pump laser diode (LD)
coupling system was developed. Based on the result of simulation, a coupling system for large-aperture high-power
LD arrays using hollow lens duct was build. Coupling efficiency beyond 90% was reached with perfect pumping-
uniformity on the surface of gain material. An experience formula for hollow lens duct design was deduced at the
same time, it would be very helpful in designing coupling system of large-scale diode-pumped solid-state lasers
(DPSSLs).
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Fig.1 Hollow lens duct coupling system
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Fig. 3 Relation between couple efficiency
and focus (L =200 mm)
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Fig. 4 Pumping power distribution on the surface of gain material under different focus
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Table 1 Relation between focus and length of the hollow duct when couple efficiency is maximal

Radius of the front-surface of the lens, R /mm 130 140 150 170 180 200
Thickness of the lens, d /mm 27.5 25 25 20 21.3 24
Focus of the lens, f/mm 242 263 283 327 346 384
Optimal length of the hollow duct, L /mm 185 200 215 250 265 295
L/f 0. 764 0.76 0.76 0.765 0.766 0.768
Couple efficiency /% 94. 08 94. 26 94,11 94. 16 94, 27 94, 25
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Fig.5 Relation between couple efficiency
and focus (L =250 mm)
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