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Abstract

The stress distribution and birefringence characteristics of Panda polarization-maintaining fiber
were analyzed by finite element simulation, and the method to improve the birefringence charac-
teristics of PMF was obtained. According to the different temperature characteristics of each part
inside the fiber, it is concluded that reducing the ambient temperature can enhance the birefrin-
gence of the fiber. The PMF cross-section stress-birefringence model was established by COMSOL
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finite element simulation software. The results show that the birefringence value increases by 5.753
x 10-* when the stress radius increases by 10 pm. When the distance between the center point of
stress zone and the center point of fiber core increases by 4 pm, the birefringence value decreases
by 2.6121 x 10-% When the coefficient of thermal expansion, Young’s modulus and Poisson’s ratio
increase respectively, the birefringence effect of fiber also increases. The change rate between the
internal birefringence value and the external temperature is —4.94 x 10-7. The conclusion of this
study provides a theoretical basis for improving the sensor based on stage joint polarization fiber.
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Figure 1. Panda PMF three-dimensional structure
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Figure 2. PMF 2D model diagram
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Figure 3. PMF cross-section stress distribution diagram. (a) equivalent stress distribution; (b) Stress along the x

direction; (c) Stress along the y direction; (d) Stress along the z direction
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Figure 4. PMF birefringence distribution
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Figure 5. PMF birefringence along x and y lines
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Figure 6. PMF birefringence varies with the stress zone parameters
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Figure 7. PMF birefringence varies with the material in the stress zone
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