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Research of alignment method for pela-ization maintaining
fiber based on double brai» ght source
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Abstract: The current side-view imaging alignment method for polarization-maintaining fiber depended on the specific light
intensity distribution, and had strict reauiremenrs on the position adjustment of the imaging plane. In order to improve the
sensitivity of the fixed axis, increase .e a iversality of the method and improve the stability of the fixed axis, a double-beam light
source was used to replace the sirgle-, -a7a 'ight source for the side-view imaging of the polarization maintaining fiber. The idea of
finding the intensity distribution ¢ ti.e specific morphology by adjusting the image plane was changed. After theoretical analysis,
simulation and experimentul veri‘icaion, the results show that, when using double-beam light source for side-view imaging, the
light intensity distributic 1 hao Linodal pattern, and the sum of the bimodal light intensity values is selected as the eigenvalue to
establish the corresociiding -clationship between the eigenvalue and the deflection angle. The deflection angle can be determined
by cross-correlaticn aralysis. This method not only maintains the advantages of wide range of imaging planes of polarization
observation by the leas effect tracing( POL) , but also has an axis sensitivity of 11.88% better than the single-heam side-view
imaging alignment method. This method has good application prospects.
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Fig.2 Side-view imaging simulation of double beam
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Fig.3 Light intensity distribution of single beam simulation
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Fig. 4 Light intensity distribution of double beam simulation
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Fig.5 Standard eigenvalue curve of single beam simulation
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Fig. 6  Correlation coefficient curve of single beam simulation
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Fig.8 Correlation coefficient curve of double beam simulation
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Fig.9 Correlation coefficient comparison of single beam and double beam
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Fig. 10 Side-view iraging with different imaging surfaces

Fig. 11  Side-view imaging comparison of single beam and double beam
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Fig. 12 Intensity distribution of single beam and double beam side-view im-

aging
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Table 1 ~ The rotation angle when cross-correlation coefficient decreased from

1t0

experiment number  single beam experiment  double beam experiment

1 28.5° 25.1°
2 28.4° 25.0°
3 28.5° 24.9°
4 28.4° 25.1°
5 28.4° 25.2°
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