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Effect of pressure on the property of the solid-core photonic crystal fibers

YU Xian-lun, JANG You-chang, SONGM ing7eheng
(Opt-Electonic Infomation Science and Technology Laboratory, Deparmentef Physics and Electronics Engineering, Chongging
Three Gorges University, Chongging 404000, China)

Abstract: In order © adopt photnic crystal fibers broadly in,the/passive devices such as fiber press senwors, the stress of
photnic crystal fiber cores and cladding, the transversal strueture,and the refractive index were theoretically analyzed and
smulated by means of elastic-optical theory, and the effect:ofipressure on the pulse phase and mode birefringence in photbonic
crystal fibers were discussed The pulse phase fluctuation and mode birefringence variation in photonic crystal fibers were
measured by means of coherent interference technology, and the pressure in the photnic crystal fibers was calculated It is
indicated that the photonic crystal fibersmight bezused as sensitive elements in the fiber press sensors It is help that the photom ic

crystal fibers ismore application in the fiber,press—sensors by this result
Key words: fiber optics, photonic ctystahfiber, elasto-optical theory; stress, phase; mode birefringence
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Fig 1 The photonic crystal fiber cross-section scheme
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Fig 2 The unit air hole of PCF cladding
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Fig 3 The relation betwveen the stress and the distance © the hole center in
the photonic crystal fiber(d =0. 4um)
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Fig 4 The relation betveen the core refragtivé Jindex fluctuation and the
strain
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Fig 5 The propagation of the optical pulse in the photonic crystal fiber
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Fig 6 The relation between the phase fluctuation and in the strain in unit
length
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Fig 7 The relation beweén theunode birefringence and the wavelength
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Fig 8 a—the sensitive curve betveen beween the phase mode birefrin-
gence and the press b—the sensitive curve betveen betveen the
phase mode birefringence and the strain
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