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(a) Conventional photonic
crystal fiber

(b) Side-hole photonic
crystal fiber
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(c) Partial enlarged part of photonic crystal fiber
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Fig. 1 Cross sections of photonic crystal fiber
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(a) Conventional photonic crystal fiber
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Fig. 2 Effective index and confinement loss of the photonic
crystal fiber. Inset shows the mode profile of the
photonic crystal fiber at the wavelength of 1 550 nm
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(b) Side-hole photonic crystal fiber
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Fig. 3 Stress distribution of the photonic crystal fiber under the hydraulic pressure of 1 mPa
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Fig.4 1 mPa hydraulic pressure induced refractive index

changes of conventional photonic crystal fiber
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Fig. 5 1 mPa hydraulic pressure induced refractive index

changes for side-hole photonic crystal fiber of side-hole

photonic crystal fiber with different side-hole radius
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for Hydraulic Pressure Sensing

HE Zhong-jiao
(College of Information & Electronic Engineering s Zhejiang Gongshang University s Hangzhou 310035, China)

Abstract: A side-hole photonic crystal fiber for (hydrostatic) pressure sensing was proposed to achieve

compact and high sensitivity fiber based pressure sensor. The effective index, mode profile and the stress

property of a conventional photonic crystal fiber and the side-hole photonic crystal fiber were investigated

based on a full-vector finite-element method. Due to the photoelastic effect, the hydrostatic pressure

induced index changes of the conventional photonic crystal fiber and the side-hole photonic crystal fiber

were presented. Simulation results show that the side-hole photonic crystal fiber can achieve higher

pressure sensitivity, and the pressure sensitivity increases together with the radius of big air holes of the

side-hole photonic crystal fiber. Thus, the structure-optimized side-hole photonic crystal fiber can be used

as a high sensitivity (hydrostatic) pressure sensor.

Key words: Photonic crystal fiber; Finite-element method; Hydrostatic pressure sensing; Side-hole



