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Analysis and Design of Fiber Coupled High-Power Laser Diode Array

ZHOU Chong-xi, LIU Yin-hui, XIE Wei-min, DU Chun-lei

(State Key Lab of Optical Technologies for Microfabrication, Institute of
Optics and Electronics, The Chinese Academy of Sciences, Chengdu, Sichuan 610209, China)

Abstract A method to couple high power laser diode array (LDA) beams into a single multi-mode fiber which includs
collimating, shaping, focusing and coupling is present based on the beam parameter product (BPP) of laser beam. The
orthogonal surface equation of the collimating micro-lenses array is derived, the divergence angles after collimating and the

parameters of the focused lens are calculated. As a example, a high power fiber coupled LDA module with the core diameter
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of 800 pm and numerical aperture of 0. 37 is gotten and the coupling efficiency is more than 53%.
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Fig. 1 Structure of the 40-W laser diode array

cylindrical
lenses

array
LDbar . —

e —

cylindrical
lens

focusing
lens

B2 PREEASHMEREIEE . RES
HHBEF R
Fig. 2 Collimating, focusing and coupling LDA beam

into multi-mode fiber using micro-lenses array
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the aspect rate of the slow axis beams
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Table 1 Optical parameters of collimating bar LDA microlens

Micro-lens type Sur. No. Radius Thickness Glass Special type
Fast axis 1 0.118 0. 26 Quartz Hyperbola cylinder (¢c¢c =—2.11)
micro-lens 2 0 1.0 Air Plane
Slow axis 1 1. 27 2.87 Quartz Parabola cylinder (cc =—1)
micro-lens 2 0 1.0 Air Plane
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