An estimation of the far-field intensity distribution for novel hollow photonic crystal optical fibers
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In this paper, the far-field intensity distribution of hollow photonic crystal optical fibers (HPCF) is thoroughly analyzed using an analytical approach based on the normalized frequency (V parameter) and normalized attenuation constant (W parameter). Utilizing a three-layered structure of HPCF with a central air hole, the characteristic M-shaped index profile is obtained by forming a silica ring core with its own value of the effective index corresponding to the distinct size and/or spacing of air holes in it. By altering the hole-to-hole spacing (
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) in the selected fiber layer, the effective index profile can be adjusted for the cladding region. Using the empirical relations for the V and W parameters of photonic crystal fibers (PCF), the dependence of the far-field intensity distribution on two structural parameters - the air hole diameter and the air hole pitch is calculated and presented. The results displayed here can find their utilization in the design and development of a sensor system based on HPCFs for potential application involving structural health monitoring, medicine, environmental monitoring sensors, multimode fiber (MMF) mode convertor for gigabit LAN, higher-order-mode (HOM) dispersion compensation, tunable bandpass filters, etc.
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Figure 1. (a) Cross section of a three-layered structure of M-type PCF (central air hole, ring core region and cladding region); (b) refractive index profile of the referent M-type PCF. 
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