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Abstract Fiber-lighting attracts widespread attention because of its advantages of low cost, high safety, good
portability and easy decoration. However, the problem of low flux efficiency of coupler products is still difficult to be
solved because of the big divergence angle of light sources. In order to improve the efficiency, a coupler based on
total reflection theory is designed and fabricated. And according to the results of experiment, the coupler has strong
light focusing ability. high coupling efficiency and reduced size. It is a good way to increase the efficiency of light
emitting diode (LED)-fiber coupling.
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Fig. 1 Model of the LED-fiber coupler system
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Fig. 2 Schematic diagram of the design of the coupler
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Fig. 3 Schematic diagram of the free-form

curved surface
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Fig. 4 Total reflection coupler. (a) 3D simulation diagram;

(b) coupler assembled with a LED; (¢) naked coupler
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Table 1 Comparison of the luminous flux efficiency of LED-fiber coupler

Order number Tested item

Total luminous flux /Im

1 Naked LED 64.33
2 Naked LED coupled with a fiber 11. 81
3 LED assembled with the coupler but without fiber 60. 74
4 LED assembled with the coupler and with a fiber 21.72
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Fig. 5 Iluminance distribution curves. (a) Naked LED; (b) LED assembled with the coupler
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