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Influence of Structure Deformation on Dispersion Character of
Polarization-Maintaining Photonic Crystal Fibers

Sun Weimin Fu Fenghua Liu Xiaoqi Jiang Yu Zhang Jianzhong

(College of Science . Harbin Engineering University . Harbin, Heilongjiang 150001, China)

Abstract Photonic crystal fiber (PCF) has many special characteristics, which strongly depend on its structure.
The location error or deformation of the cladding holes can be introduced readily during the complex fabrication
process, which will change the characteristics of the PCF intensely. A commercial single-mode polarization-
maintaining PCF was investigated when the size and location of one of the two larger side holes were changed. In
order to give relationship between the location error or deformation of the cladding holes and the dispersion
characteristics, the simulations of the PCF dispersion characteristic were given for the case that the location of one
side larger hole was changed while the size and form kept invariable. Secondly the case, that the size of one side
larger hole was changed without shifting, was simulated. The simulation results for the case of changing both location
and size of this hole were demonstrated at last. All the simulation results show that the structure deformation affects
the properties of the polarization-maintaining PCF strongly because the effective index of refraction, zero group
velocity dispersion wavelength, polarization beating length, mode structure etc. are changed.
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Fig. 1 Cross section of the polarization-maintaining photonic crystal fiber (PMPCF)!"-*). (a) cross-section of PMPCF;

(b) air-hole structure of PMPCF; (¢) parameters of fiber structure
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Fig. 2 Dispersion curve of the standard polarization-maintaining photonic crystal fiber. (a) refractive index of two polarized

modes; (b) dispersion curve (embedded figure show the detail around zero)
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Fig. 3 Polarization character of the standard polarization-maintaining photonic crystal fiber. (a) birefringence;

(b) beating length
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Fig. 4 Influences of the diameter of one larger hole on dispersion and polarization characters of PMPCF. (a) zero-dispersion

wavelength of group velocity; (b) beating length at zero-dispersion wavelength
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Fig. 6 Mode structures of PMPCF with different sturectures
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