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Telescope System Used to the Single Mode Fiber Coupling of the Laser
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The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract The paper introduces a way that uses telescope for increasing the coupling efficiency of the fiber. It aims
at that to those low-coupling-efficiency system, proper telescope can increase coupling efficiency greatly. To the
laser TA-100, the telescope of 1. 6:1 makes the coupling efficiency of single mode fiber reach to 70% , and which of
polarization-maintaining single mode fiber reach to 67%. The paper also introduces how the distance of two lenses

affects the coupling efficiency in experiments, how to select the telescope, and the fiber couplings of other lasers.
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Fig.1 Telescope system used in fiber coupling. L: the distance of two lenses of the telescope, is variable
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Fig. 2 Light path used to adjust fiber lighting
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Fig. 3 Cross section of the laser in the package and its pictures

There are a light dot and a dark dot in picture. The light dot is the focus of the laser, and the dark dot is the fiber core. When two dots are

not coincident, the laser is out of the fiber and the field is bright. By adjusting the fiber and making two dots coincident, the field will become

dim and the laser will enter the fiber
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Table 1 Some telescope system and their maximum coupling efficiency

Focal length of  Focal length of Ratio Optimum Input power Output power Coupling

object lens/cm image lens/cm length L /cm /mW /mW efficiency
39.5£0.5 2540.5 1. 58 74.5£0.2 224 140 62.5%
39.5%0.5 8.5%0.5 4,65 55£0.2 230 64 27.8%
24,5£0.5 8.5£0.5 2. 88 3810.2 225 92 40.9%
24.540.5 12£0.5 2.04 39.5£0.2 216 123 56.9%
1240.5 8.5%0.5 1.41 23£0.2 213 119 55.9%
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Fig. 4 Curve of AL-coupling efficiency of two fibers

Maximum coupling efficiency of FS-PM-4621 is larger than which
of FS-SC-4314, and their L of maximum coupling efficiency is

different
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Fig.5 Curve of AL-coupling efficiency of the
fiber FS-SN-4224
The coupling efficiency varies steeply following AL, the two side
of the curve is different, and the maximum reach to 70%, which

is largest in the three fibers
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