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Principle of preparation and parameters test of polarization-maintaining fiber

ZHANG Xuelian™ , YANG Peng, LIU Yongjian, NING Ding
(46th Research Institute of China Electronics Technology Group Corporation, Tianjin 300220, China)

Abstract: In order to develop a polarization-maintaining fiber with a working wavelength of 1310 nm, the prepare preform
and stress rod of polarization-maintaining( PM) fiber were prepared by a modified chemical vapor deposition process. The high-
quality PM fiber with precise geometric size was produced after processing, splicing, cleaning, and drawing. At the same time,
an efficient test system was set up to measure the refractive index and geometry of preform, mode-field diameter (MFD) , and
numerical aperture(NA) , and geometry of PM fiber by technologies such as the refractive near-field method, far-field scanning
and, video gray scale technology ( transmission near field ). The results show that the standardized test system has simple
operation and accurate results,and MFD is 6. 26 pm, NA is 0. 23, and cladding and coating diameter is 80 pm/135 pm/165 pwm
(accuracy £0.7 pm). After the final test, 16. 25% of the qualified fiber products are sampled randomly for high and low
temperature aging, and the beat length and crosstalk change little after the experiment. The PM fiber developed in this design has
stable performance, precise geometric size, uniform structure, low loss, and excellent polarization maintaining performance,
which has been widely used in practical production.

Key words: fiber optics; polarization-maintaining fiber; modified chemical vapor deposition; refractive near field; far-field
scanning; video gray scale technology
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Fig.3 Far-field scanning of PM fiber and test results of MFD and NA
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Table 1  Test results of characteristic parameters

ype of test diameter/ non-circularity/ concentricity/
m % m
cladding 79.437 0.906 —
core(25.0%) 6.134 1.109 0.095
rod C, 23.269 1. 107 16.555
rod C, 23.237 3.259 16. 629
primary 134.334 0.310 0.212
secondary 165. 142 0.280 0.013
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Table 2 Test results of high and low temperature aging
serial B A s beat length/mm
number attenuation/dBm crosstalk/dB attenuation/dBm crosstalk/dB attenuation/dBm crosstalk/dB
1 -13.71 -21.8 -11.98 -23.3 -12.01 -20.0 2.21
2 -12.75 -22.1 -12.68 -23.0 -12.58 -20.5 2.24
3 -14.81 -22.0 -14.91 -22.7 -15.06 -19.4 2.25
4 -12.34 -23.9 -12.24 -23.8 -12.06 -21.5 2.22
5 -13.81 -23.3 -13.44 -22.6 -13.49 -20.8 2.20
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