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Experiments on the Coupling Properties of the Spherical and Wedge—
shaped of Fiber Optics

YANG Xiuwen

Department of Physics, Yunyang Teachers College, Danjiangkou 442700, Hubei Province, China

Abstract The coupling efficiency of spherical fibre optics and wedge—shaped fibre optics is measured by the experimental method. The
curve reflecting that the coupling efficiency of fibre optics changes with the wedge angle of wedge—shaped fibre optics and the sagita of
spherical fibre optics is given. By the experiments, the coupling properties had been analyzed and compared. It had been shown that
coupling efficiency between a spherical fibre optics and a wedge —shaped fibre optics increases with the increase of wedge angle, the
curve of the coupling efficiency assumes a quick uptrend by varying the wedge angle from 20.6° to 30.3° and from 40.6° to 55.2°, The
curve of the coupling efficiency assumes a mitigative uptrend by varying the wedge angle from 30.3° to 40.6° and from 55.2°to 76.5°;
coupling efficiency between the spherical and wedge—shaped fibre optics linearly increases with the increase of sagita of spherical fibre
optics; coupling efficiency increases with the decrease of the distance between wedge—shaped and spherical fibre optics. The curve of the
coupling efficiency assumes a quicker uptrend by varying the distance from 0.09mm to 0.05mm, the curve of the coupling efficiency
assumes a downtrend by varying the distance from 0.04mm to 0.0lmm.
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Fig. 1 Outside drawing of fibre optics probe with

wedge—shaped and spherical
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Fig. 2 Sketch of the measure of coupling efficiency
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Table 1 Relationship between separation and optical power

d/mm 0.1 0.09 0.08 0.07 0.06
P/puW 0.21 0.29 0.48 0.64 0.76
/% 214 29.6 49.0 65.3 77.6
d/mm 0.05 0.04 0.03 0.02 0.01
P/pW 0.82 0.83 0.81 0.79 0.74
/% 83.7 84.7 82.7 80.6 75.5
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Fig. 3 Coupling efficiency versus separation
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Table 2 Relationship between wedge angle
and optical power
/(%) 15.0 20.6 246 303 35.7 406 449

P/pW  0.24 034 035 054 058 062 0.69
/% 233 33.0 444 524 563 602 67.0

¢/(°) 492 552 606 649 715 765
P/pwW 075 081 083 0.86 0.88 0.89
/% 728 786 80.6 835 854 864
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Fig. 4 Coupling efficiency versus the wedge angle
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Table 3 Relationship between sagita and optical power

h/pm 21 30 42 52 61
P/uW 0.277 0.321 0.381 0.427 0.471
/% 30.2 35.0 41.5 46.5 51.3
h/pm 72 81 91 101 111
P/pW 0.532 0.585 0.628 0.681 0.744
/% 58.0 63.7 68.4 74.2 81.0
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Fig. 5 Coupling efficiency versus sagitta
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