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Research on the Stress Zones and Birefringence of
Circular-Core Side-Hole Fiber

Wei Yan Chang Deyuan Zheng Kai Jian Shuisheng
(Institute of Light-Wave Technology, Beijing Jiaotong University, Beijing 100044)

Abstract The research results of stress distribution and birefringence of circular-core side-hole fiber (CSF) are
reported. The finite element method is used to build a model, in which the stress distribution in cross-section of CSF
and its birefringence is calculated. The distribution manner of stress and stress-induced birefringence on the cross-
section are analyzed, at the same time, the clear explanation is given. Computed results show that tension-stress
zones and compression-stress zones of stress components, which are symmetrically located near fiber core, appearing
on the cross-section. Its also shown that stress-induced birefringence has different direction in different stress zones.
The surface integral of stress components and stress-induced birefringence are equal to zero respectively.
Geometrical birefringence of CSF will increase when the wavelength gets longer. At a shorter wavelength, such as
600 nm, Geometrical birefringence is equal to zero and mode birefringence is equal to stress-induced birefringence.
When wavelength gets longer. mode birefringence will deviate from stress-induced birefringence at the center of
fiber core and be close up to geometrical birefringence gradually. At a longer wavelength, such as 1550 nm,
geometrical birefringence is the dominating component of mode birefringence. For CSFs with different materials and
structural dimension, when wavelength gets longer, their mode birefringence will decrease little by little, and then
increase gradually, with a value at level of 107°.

Key words fiber optics; circular-core side-hole fiber (CSF); finite-element method; mode birefringence; stress
induced birefringence
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Fig.1 (a) Cross-section, (b) sketch map of circular-

core side-hole fiber in calculation
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