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Design of Multi-Mode Fiber Collimator with ZEMAX

Lei Pingshun'* Xue Lifang® He Jun® Zeng Hualin® Fu Yuegang' Zhou Yan®
<1 College of Optoelectronic Engineering, Changchun University of Science and Technology » Changchun , Jilin 130021, China)

¢ Institute of Semiconductors, Chinese Academy of Sciences. Beijing 100083, China

Abstract A method to design muti-mode fiber collimator by using ZEMAX software is introduced. With the
ZEMAX, the theoretical model of the optical system for the muti-mode fiber collimator was built. The zoomy muti-
mode fiber collimator was designed and made with artificial optimization. Moreover the simulation results were
consistent with the actual results, and confirmed that designing multi-mode fiber collimator is feasible and accurate by
ZEMAX. With this model, all kinds of factors on the coupling efficiency and collimation degree of the muti-mode fiber
collimator were analyzed.
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Fig. 1 A plano hyperbolic collimator Fig. 2 Spot diagrams of the collimating lens
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Table 1 Structure parameters of aspheric collimating lens

Radius Thickness Semi- . 4th order  6th order ~ 8th order  10th order
Surf; type Glass ) Conic ] , i i
/mm /mm diameter /mm term /107° term /10™* term /10™° term /10~ ¢
OBJ  Standard Infinity 2.849343 0
STO *  Standard 18.73 2.94 1.61,50.3 3. 165000
2 Even aspheric —2.96 100 2.475000 —0.355236 1.328511  1.397455  3.768602 1.012969
IMA  Standard Infinity 1. 863224
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Table 2 Structure parameters of the muti-fiber

Object type Material Front R /mm Z Length /mm Bank R /mm
1 Cylinder voloum BAF2 0. 25000 100. 00000 0. 25000
2 Cylinder voloum F_SILTCA 0. 05000 100. 00000 0. 05000
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Fig. 3 Spot diagrams of the muti-fiber collimator Fig. 4 Coupling efficiency of the muti-fiber collimator
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Table 3 Collimation degree and coupling efficiency at different fiber core diameters

Fiber core diameter /pm 50 65 100 200 300 400 500 600
Collimation degree /mrad 3.315 4.161 6.256 12.92 19.776  26.176  33.313 39.54
Coupling efficiency /% 28.11 48.56 83.818 83.817 83.817 83. 816 83. 815 83.814
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