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Effect of radial pressure on 1550nm transrussoa
characteristics of photonic bandgap fze:s
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(School of Instrument Science and Opto-electronics Engineering, Beijing Up: =.it, of Aeronautics and Astronautics, Beijing

100191, China)

Abstract: In order to analyze the influence of radial pressure ca the characteristics of a photonic bandgap fiber in 1550nm
transmission band, both the limiting loss and refractive index of th¢ photonic bandgap fiber caused by the radial pressure were
calculated by using finite element method (FEM). In add’*in . the differences between simulation and measurement were also
compared and analyzed through experiments. The resul's chows hat FEM sensitivity of limiting loss of photonic bandgap fibers
varying with the change of radial pressure is 0. 00067 (¢t./km)/(N/m), the change rate of the F' parameter with the change of
radial pressure is 0.68 x 10 °/(N/m) , and the change rate of the refractive index with the change of radial pressure is 1.0 x

10*/(N/m). The study about transmission characteristics of photonic bandgap fibers under radial pressure will support an

experiment foundation for fiber optical sense in iurng wavelength band applications.
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Fig. 1 Simulation structure of photonic bandgap fiber

Table 1 ~ Geometric parameter table of photonic bandgap fiber

structure  fiber diameter cladding  cladding hole hole diameter/

parameters D/pm  diameter/pm  pitch/pum m
numerical 248 130 3.88 3.788
value

Table 2 Material parameter table of photonic bandgap fiber

Young’ s Poisson” s density/  refractive
name modulus/GPa ratio (g-m™2)  index
fiber jacket 0.5 0.37 1091 —
PML(silica) 72.45 0.17 2203 1.444
cladding( silica) 72.45 0.17 2203 1.444
air — 1
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Fig.2 Internal strain diagram and base model solution of PBF
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a—internal strain diagram of photonic bandgap optical fiber core b—base

model solution of photonic bandgap fiber
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Fig.3 Influence of radial pressure on PBF loss
a—influence of radial pressure on PBF loss b—influence of radial prescu-e

on F parameter
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Fig. 4 Relationship between refractive index and radial pressure
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Fig.5 Test principle diagram of loss with the change of radial pressure
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Fig. 6 Influence of stress on the changes of loss
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