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Abstract In this paper, a cylindrical photonic crystal waveguide with a low-index core is first proposed.
The core can be filled with air, liquid, or arbitrary dielectric materials. Exact analyses for the
electromagnetic field characteristics of guided modes, by using appropriate Bessel functions and
applying the boundary conditions, are performed to find out the guiding characteristics of the
proposed waveguide. For verification and usage in design and manufacturing process, the
computer-calculation of the waveguide transmission characteristics is also performed by applying the
rigorous full-vectorial finite difference method. Providing variations of the effective area for the
fundamental mode of the designed waveguide with different numbers of cladding layers, ranging from
2.6056 pm® to 5.9673 pm® over the operation wavelength, generally as the core refractive index n; is
higher, the mode area becomes smaller and the result leads to more optimistic effect for nonlinear

device applications.
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Fig. 1. Refractive index profile of a proposed PCW with
a low-index core
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Fig. 2. Plots of (a) electric field components E., E;, and
E., and (b) normalized electric field E; at A = 1.55
um for the fundamental mode of a PCW
designed with a low-index core
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Fig. 3. Plot of NPC versus A for the fundamental mode

of an air-core PCW designed with ri = 0.3 um,
r = 1.0 um, da = 0.2 um, and dg = 0.3 um
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Fig. 4. Plot of NPC versus A by the FDM and FDTD
method for the fundamental mode of an
air-core PCW designed with r1 = 0.3 um, r; =
1.0 um, da = 0.2 um, and dg = 0.3 um
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