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Novel Collimator for Simultaneous Collimation of Fast and Slow Axis
of Laser Diodes Array

ZHANG Fan, WANG Chun-can, GENG Rui, NING Ti-gang, JIAN Shui-sheng

(Institute o f Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China)

Abstract A novel collimator for collimating the fast and slow axis of laser diodes array (LDA) simultaneously is
designed optimized by ZEMAX and also fabricated by using a precise three-dimensional control actuator to erode the
side of a D-type fiber. This collimator consists of a D-type fiber with a series of longitudinal cylindrical lens array
which has the same refractivity as fiber and acts as the slow axis collimator for LDA. Meanwhile, the D-type fiber is
also able to collimate the fast axis of LDA with its transverse D-type structure. Experimental results show that the

angles of divergence of fast and slow axis are 1. 82 mrad and 10. 4 mrad respectively after collimation. The power
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loss is less than 10%.
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Fig. 1 D-type fiber with a series of longitudinal

arc grooves on its side
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Fig. 2 ZEMAX ray tracing of LDA’s fast axis (a) and

slow axis (b) collimation by using a novel collimator
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Fig. 3 Output beam spot and power percent of LDA with

nine emitters after fast and slow axis collimation
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Fig. 4 Output beam spot by incoherent superposition

after every collimated beam corresponding to every

emitter was shifted by cuboid lens
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Fig. 5 Micrograph of single arc groove etched on
longitudinal lateral surface of D-type fiber
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Fig. 6 Micrograph of multi-arc-groove etched on

longitudinal lateral surface of D-type fiber
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Fig. 7 Beam spot and size of laser beam at * =30 cm
after collimation

(z is the distance between the collimator and CCD)
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Fig. 8 Sketch of fabrication error analysis
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Fig.9 Relationship between the fabrication error of
groove depth 84 and the actual radius R of the arc

groove etched on the side of D-type fiber
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