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Abstract

This study was conducted on two main points: First, the effect of the
diameter of the air holes in the outer cladding (240pum -220um -200pm)
without the presence of air pores inside the core on the optical properties
of the fibers designed for the purpose of improving the shape of the
dispersion curve within the terahertz range was studied. It can be said that
the dispersion values depend considerably on the diameter of the air holes,
and here the designed fibers with a diameter of 240um will be chosen as
the ideal fiber. Second, the effect of the shape of the air pores inside the
solid core of the fiber on the optical properties of the designed fibers was
studied, the purpose of this step is to obtain flat dispersion fibers over a
wide frequency range within the terahertz range. Two types of pores were
used inside the core of the fiber, namely circular pores and square-shaped
pores. The percentage of air pores used in this study are (7%,16%,28%)
and the value of the diameter of the designed fiber and the diameter of the
air holes in the cladding were 300um and 240um respectively. The
presence of circular -shaped pores inside the core of the fiber contributed
to improving the optical properties of the designed fibers. The results
showed that the concentration of the electric field inside the core increases
when the percentage of air pores increases. The best result of dispersion
was obtained at the porosity ratio of 28%, where it was found that the
dispersion curve has a high flatted within a wide range of operating
frequency (0.8 THz -1.2 THz), compared to porosity ratios of 7%, 16%.
The negative dispersion value at 28% porosity is approximately
B> =-43.295 ps/THz/cm at 1THz. The possibility of increasing the flatness
of the dispersion was made by using square-shaped pores inside the fiber
core. The results showed that the effect of square-shaped pores contributed
to increasing the flatness of the dispersion at the porosity value of 28%,
which is include all operating frequency range from 0.7THz-1.3THz,
where the negative dispersion value was equal to B2 = -42.303 ps/THz/cm
at the frequency 1THz. Here it can be said that the shape of the pores
greatly affects the dispersion value of photonic crystal fibers.
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