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Photonic crystal fibers (PCFs) are a new class of optical cable that enables light to be controlled in ways
not previously possible or even imaginable. As a result of their extraordinary properties, PCFs have
become a pre-eminent method for transmitting information and realizing optical devices. This research is
proposed simple structure of index-guiding square photonic crystal fibers (SPCFs) having ultra-flattened
chromatic dispersion characteristics, nearly zero ultra-flattened chromatic dispersion in a wide
wavelength range, and high nonlinearity. Additionally our proposed SPCFs architecture shows low
confinement losses as well as small effective mode area, which are novel properties in an ultra-flattened
dispersion design. The finite difference method (FDM) with anisotropic perfectly matched layers (PMLs)
is used to analyze the various properties of square PCFs.

The numerical results revealed that it is possible to design simple index-guiding SPCFs with a
flattened chromatic dispersion of 0-1.5 ps/(nm.km) and 0 £ 1.15 ps/(nm.km) in a wavelength range of
1.27 pm to 1.7 pm and 1.2 pm to 1.61 pm, respectively. Simultaneously if also exhibited that the
confinement losses are less than 10° dB/m and 107'° dB/m in the wavelength range of 1.2 ym to 1.7 pm,
respectively. Moreover the effective area is less than 7 um’. The new structure of highly nonlinear
dispersion-flattened SPCFs (HNDF-SPCFs) are obtained with nonlinear coefficient as large as 35 -
[Wkm]"' at 1.55 ym. SPCFs has nearly zero ultra-flattened dispersion of 0 + 0.25 ps/(nm.km) in a
wavelength range of 1.39 pum to 1.89 um and confinement loss of less than 107 dB/m in a wavelength
range of 1.2 pm to 2.0 pm, which are found to be more flat and wide. The effective area is 7.54 pm?.

The author found that these nonlinear coefficient values are about three times higher than that of
standard highly nonlinear fiber which is approximately 10 [Wkm]". With nearly zero ultra-flattened
chromatic dispersion, additionally our proposed PCF architecture shows low confinement losses as well
as small effective mode area which is small compared to that of conventional fibers (about 86 pm?), at
1.55 um wavelength. These results of PCFs may be suitable for dispersion managed applications, or as a

candidate for nonlinear optical systems because of its small effective area.
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